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FOREWORD 
The VALDOR Symposia are arranged to support the further development of transparent risk 
management. We take a holistic and democratic approach to societal decision-making in 
complex issues which almost always include risk related matters. The VALDOR Symposia 
are thus cross-disciplinary and includes aspects of social and natural sciences as well as policy 
analysis and risk communication. We strongly believe that risk management must take an 
integrated approach considering not only technical risk assessment but also sociology, ethics 
and political science. All these disciplines are needed in order to avoid narrow framing and 
fragmentation of the decision-making basis. 

VALDOR addresses theory and overall approaches as well as practical case studies. The 
Symposium highlights problems and ways forward in the areas in focus and gives examples 
of good practice from case studies. In 2006 we focus on nuclear waste management, 
electromagnetic fields, cleaning-up and remediation of sites contaminated with chemicals and 
topics in biotechnology. We believe there are generic issues of relevance for all these fields such 
as the role of expertise, various models for public participation, local fairness and responsibility 
as well as the use of the precautionary principle that deserve attention. We thus hope that 
VALDOR 2006 can contribute to the development of transparent decision not only in the areas 
in focus but also in the modern democratic society in more general terms. 
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Moving Forward with Lessons Learned About 
Long-term Radioactive Waste Management 

Elizabeth Atherton and John Dalton 
UK Nirex Limited 

Curie Avenue 
Harwell

OX�� 0RH 
UK

A range of lessons have been identified from previous attempts to implement long-
term radioactive waste management policy in the UK and internationally. This paper 
will outline how the lessons are being used to guide long-term radioactive waste 
management policy in the UK. 

1. Introduction 
The UK has, for over �0 years produced, significant holdings of long-lived 
radioactive waste that will remain potentially hazardous for many thousands of 
years. Previous attempts to find a long-term solution for these wastes have ended in 
failure. The most recent attempt ended with a refusal from the Secretary of State for 
the Environment to allow the construction of an underground Rock Characterisation 
Facility (RCF) close to the Sellafield nuclear plant in the North West of England in 
����.  

In consultation with others Nirex has reviewed the events leading up to the RCF 
decision in the light of other countries’ experience and academic research to identify 
lessons that can be learned for the future. The lessons learned can be grouped under 
three themes: 

Structure – the organisational arrangements and institutional framework 
must be designed to give issues visibility and place public interest at the heart 
of long-term management. 

Process – the way policy is developed and implemented must be open and 
accountable.  There must be a stepwise approach, with clear decision points 
and wide stakeholder consultation and involvement. 

Behaviour – the different organisations involved must interact with each 
other and stakeholders in an informed, open and responsive manner.  

The themes are linked together by the concept of transparency – making all the 
issues as visible and accessible as possible. Nirex believes that radioactive waste 
management is an ethical issue and that this generation should deal with the waste 
on behalf of society. 

This paper will outline how the lessons are being taken into account in the decision-
making processes around radioactive waste management in the UK. It will provide 
an overview of: 
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The current programme in the UK; 
How the lessons learned are being applied; 
Ideas for future decision-making in the UK. 

2. The Current UK Programme 
In �00� the UK Government launched the Managing Radioactive Waste Safely 
(MRWS) programme [�]. The aim of the programme is to help to develop a long-
term radioactive waste management strategy for the UK which inspires public 
support and confidence. To do this, the Government has been using a range of 
consultation and engagement mechanisms to enable stakeholders to make inputs into 
the debate. The MRWS programme is outlined in Figure �. 

The programme is divided into � stages and the UK is currently in Stage �. To 
oversee Stage �, which is an evaluation of long-term waste management options the 
Government set up the Committee on Radioactive Waste Management (CoRWM). 
CoRWM will make a recommendation to Government in July �00� on which long-
term waste management option(s) should be implemented, after which Government 
will make a decision about the UK long-term waste management strategy. 

Consultation on Issues 

Evaluation of Options 

�00�-�00� 

Consultation on 
Implementation 

Stage � 

Stage � 

Stage � 

Stage � 

�00�-�00� 

�00� 

�00� 

Government Decides on 
Strategy

Implementation 

Overseen by 
CoRWM

�00� 

Figure �: The Managing Radioactive Waste Safely Programme 

Stage � will be a consultation on the site selection process that should be used in the 
UK to find a suitable sites for implementing the chosen facility, including the site 
selection criteria, the power of local communities in the decision-making process 
and any empowerment and compensation mechanisms that will be available. Stage � 
covers the implementation of the site selection process and eventually the 
development of the chosen facility. 



�

3. Applying The Lessons Learned 
Nirex has been undertaking various initiatives to implement the lessons that it has 
identified from previous attempts to develop a long-term radioactive waste 
management facility in the UK. These are reported in detail in [�] and are outlined 
below. Many of the lessons were identified through dialogues with stakeholders and 
the changes made have been in response to their issues and concerns. 

3.1 Structure 
The way an industry is structured and the roles and relationships of the organisations 
involved has a large impact on the visibility of issues and the way stakeholders can 
influence decisions. 
Stakeholders raised concerns that Nirex’s remit was too narrow as it focused only on 
intermediate level waste and geological disposal [�]. Nirex’s Mission has been 
updated and is now: 
‘In support of Government policy, develop and advise on safe, environmentally 
sound and publicly acceptable options for the long-term management of radioactive 
materials in the UK.’ 
Nirex’s stakeholders were concerned that Nirex was owned by the nuclear industry 
and therefore may not be able to give independent packaging advice to the industry 
[�]. Nirex also recognised that it needs to work on behalf of society as a whole and 
not just the nuclear industry. On � April �00� the Government made Nirex 
independent of the nuclear industry and separate from and independent of the 
Nuclear Decommissioning Authority (NDA) and under greater Government control. 
This will help to ensure that long-term radioactive waste management issues are 
considered independently from short-term commercial pressures. 

3.2 Process
A key lesson that has been identified is that there needs to be early and continuous 
stakeholder involvement in long-term radioactive waste management and the 
process needs to be open and transparent. To enable this Nirex established its 
Transparency Policy [�] which outlines Nirex’s commitments to acting in an open 
and transparent way and enabling stakeholders to make inputs into its work. Nirex 
uses a variety of dialogue techniques co-ordinated under the Nirex Involvement 
Programme to enable stakeholders to engage with its work, including workshops, 
focus groups, interviews, meetings etc. (see www.nirex.co.uk). Nirex has also 
developed the concept of preview which aims to allow stakeholders to engage with 
its work programmes when they are being developed and make inputs to the 
direction and content of the work [�]. 
In �00� the UK Government launched the Managing Radioactive Waste Safely 
Programme (MRWS) [�] to develop Government policy on which long-term waste 
management option(s) should be implemented in the UK. A key driver for the 
programme was to enable stakeholders to have input into and influence the policy 
development process. To oversee the evaluation of long-term waste management 
options the Government set up the Committee on Radioactive Waste Management 
(CoRWM). 
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3.3 Behaviour 
As outlined above Nirex has put in place initiatives to ensure it works in a more 
open and transparent way. To help to develop the way that Nirex employees work 
and behave a series of internal workshops, involving all Nirex staff, were held to 
develop a shared vision for what Nirex wants to achieve as a company and how we 
want to be perceived by others. The meetings were used to develop a list of values 
[�] that staff wanted Nirex to develop including: independence, integrity, 
environmental and social responsibility, open mindedness, knowledgeable, 
communicative and pragmatic. Nirex worked with a range of stakeholders to 
develop its Environmental Policy [�] which outlines its commitment to work in an 
environmentally responsible way. We have also put in place a policy to guide the 
way we interact with our contractors [�]. All these initiatives are guiding the way 
Nirex approaches its work and interacts with its stakeholders. The NDA have set up 
a Framework for Stakeholder Engagement and Transparency [�] and CoRWM have 
a list of guiding principles that commit them to working in an open and transparent 
way (see www.corwm.org). 

4. Future Decision Making in the UK 
The Strategic Environmental Assessment (SEA) Directive was implemented into 
UK law in �00� [�0]. The aim of the Directive [��] is to ensure that environmental 
considerations are taken into consideration early in the decision-making process and 
that stakeholders are able to influence the decisions. 

International experience [��, ��, ��, ��] shows that Environmental Impact 
Assessment (EIA) [��] and SEA can be used to: 

Engage stakeholders in dialogue about a long-term solution to radioactive 
waste and structure the work undertaken; 

Define and communicate the scientific and technical work;  

Integrate scientific and social research on radioactive waste management 
into the decision-making process; and   

Encourage and enable stakeholder involvement in the decision-making 
process.   

Nirex has been investigating how SEA and EIA can be used to implement the 
lessons learned from previous attempts to implement a long-term radioactive waste 
management policy. The following sections outline Nirex’s views about how the 
decision-making process could be structured. 

Research [��, ��, ��, �0] has shown that a stepwise approach to decision-making 
regarding long-term radioactive waste management is important because it: 

Enables flexibility to be built into the process; 

Provides clear decision points; 

Enhances stakeholder involvement, transparency and auditability; 
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Enables steps to be reversed if necessary. 

SEA and EIA provide frameworks with clearly defined steps, they have also been 
developed in line with the Aarhus Convention [��] to enable early and continuous 
stakeholder involvement in the decision-making process. Therefore, Nirex believes 
they should be used to structure the decision-making process relating to long-term 
radioactive waste management in the UK. 

Radioactive waste management is a multi-disciplinary problem, it raises scientific, 
technical, social, environmental and economic issues. All these issues need to be 
assessed as part of the decision-making process. To achieve this Nirex believes that 
a Sustainability Appraisal (SA) should be undertaken to ensure that all the relevant 
issues are addressed. The UK guidance on Sustainability Appraisal [��] aims to 
align the requirements of SA and SEA in a single assessment. Both processes have 
similar stages, but Sustainability Appraisal considers social and economic as well as 
environmental issues. Nirex’s believes that the SEA framework can be used to 
evaluate all the issues relevant to long-term radioactive waste management and 
effectively undertake a Sustainability Appraisal. 

CoRWM will make a recommendation to Government in July �00� about which 
long-term radioactive waste management option(s) to implement in the UK, after 
this the Government will make a decision about the UK policy. Following the 
Government decision a site selection process will need to be undertaken to identify 
the preferred site for implementing the chosen option(s). 

Siting has been seen as the most controversial and difficult stage in developing a 
long-term radioactive waste management facility. Therefore, it is important that the 
process of site investigation and selection is seen as legitimate and has stakeholder 
support, especially from local authorities and affected communities. Nirex believes 
that the site selection process should be structured using the SEA and EIA 
frameworks as outlined in Figure �. 

SEA to identify a 
short-list of 

potential sites 

EIA to identify 
a preferred site 

Planning application 
for waste 

management facility 

Figure �: Overview of decision-making process using SEA and EIA 

4.1 Steps in the Decision-making Process 
UK Guidance on SEA [��] outlines the stages in the decision-making process. Nirex 
believes that these can be mapped onto the decision-making process for identifying a 
short-list of potential sites for hosting a long-term radioactive waste management 
facility as outlined in Table �. 

The steps involved in an EIA are outlined in a European Commission Report on EIA 
and geological repositories [��]. Nirex believes that these can be mapped onto the 
process for recommending a preferred site for a long-term radioactive waste 
management facility as shown in Table �. 
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Stage in SEA process Action relating to radioactive 
waste management 

Organisation 
responsible 

Stage A: Setting the context 
and objectives, establishing 
the baseline and deciding on 
the scope 

National consultation on the site 
selection process including the 
siting criteria, the roles and 
responsibilities of organisations, 
local community power in the 
decision-making process and 
community benefits. 

Government 
or 
Overseeing 
body 

Stage B: Developing and 
refining alternatives and 
assessing effects 

The siting criteria and process are 
applied by the implementer to the 
UK to assess sites and identify a 
potential short-list of sites to be 
evaluated in an EIA. 

Implementer 

Stage C: Preparing the 
Environmental Report 

A report (Sustainability Appraisal) 
of the assessments is written, 
including a summary report. 

Implementer 

Stage D: Consulting on the 
draft plan or programme and 
the Environmental Report 

A national debate to review the 
Sustainability Appraisal. 

Government 

Stage E: Monitoring the 
significant effects of 
implementing the plan or 
programme on the 
environment 

Processes will need to be put in 
place to monitor the 
implementation of the programme 
and ensure and adverse 
environmental impacts are 
mitigated. 

Government 

Table �: How stages in the SEA process could be mapped onto the radioactive waste 
management process 

4.2 Stakeholder involvement and oversight 
As outlined earlier openness, transparency and continuous stakeholder involvement 
must underpin the whole decision-making process. A range of stakeholder 
involvement mechanisms will need to be used to achieve this at the national, but 
more importantly local level. Mechanisms will need to be put in place to enable 
stakeholders to understand the research and results and to build confidence that the 
results are sound and can be used in the decision-making process.  

Another lessons learned is that there need to be appropriate checks and balances in 
the system to scrutinise what is being done. Appropriate oversight would need to be 
set up and consideration would be need on how this could be most effective. 
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Stage in EIA process Action relating to radioactive waste 
management

Organisation 
responsible 

Scoping Consultation on the scope of the 
Environmental Impact Assessment, what 
should be assessed and how and how 
stakeholders should be involved. 

Implementer 

Assessment The short-list of sites are assessed against 
the agreed criteria to identify a preferred 
site.

Implementer 

Writing Environmental 
Report 

A report (Sustainability Appraisal) of the 
assessments is written, including a 
summary report. 

Implementer 

Environmental Impact 
Assessment Report 
Review 

A national debate to review the 
Sustainability Appraisal. 

Government 

Decision Government will decide whether to 
approve implementation of the facility at 
the recommended site 

Government 

Implementation and 
monitoring 

The implementer will construct the 
facility and the Government will ensure 
appropriate monitoring is undertaken. 

Government 

Table �: How stages in the EIA process could be mapped onto the radioactive waste 
management process 

5. Conclusions
A range of lessons have been identified from previous attempts to implement long-
term radioactive waste management policy in the UK and internationally. Many of 
these relate to the way the decision-making process is undertaken and the fact that 
there needs to be an open, transparent process that enables continuous stakeholder 
involvement. Nirex believes that using the SEA and EIA frameworks will help to 
incorporate the lessons learned into the future decision-making process relating to 
long-term radioactive waste management.  
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         The normative basis of the Precautionary Principle
René von Schomberg
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 Brussels 
 BELGIUM 

1. Introduction: the precautionary principle and deliberation 
This contribution aims to provide a comprehensive overview of the normative dimensions which need to 
be addressed while invoking the precautionary principle, implementing it under particular regulatory 
frameworks and applying it by taking particular measures. This contribution is written from the 
perspective of a policy analyst, and informed by an EU practice which is still evolving. In the second 
section, I will make an overview he normative challenges the precautionary principle faces in terms of 
deliberation at the levels of politics, policy making and the science-policy interface.  I conclude with an 
operational definition of the precautionary principle on which all EU policy can, and should be based. 
The precautionary principle is a deliberative principle. Its application involves deliberation on a range of 
normative dimensions which need to be taken into account while making the principle operational in the 
public policy context. The term ‘normative’ refers here to all the prescriptive statements and or value 
judgements in contrast to factual scientific statements. 

Table 1 Deliberation levels involving the progressive invocation, application and implementation of the 
precautionary principle with its normative dimensions 

Normative 
dimension

Main type//scope of 
deliberation 

Type of operational 
rationale

Factors/normative 
considerations to be 
taken into account 

Normative 
decision modi 

Political level broad political debate Political consensus 
on PP/Treaty basis 

Invocation of 
precautionary

principle: scientific 
uncertainty/threat of 
adverse effects (two 
trigger off factors) 

‘act rather than not to act’ 

Political level Choice of level of 
protection/broad 

societal./community 
institutions 

Aim at high level of 
protection

High level of 
protection,

consistency, non-
discrimination

Defining/mapping
adverse effects 

Policy level broad societal cost/benefit analysis Health takes 
precedence over 

economic
considerations

choice of selection 
rules/priority setting: e.g. 
minimalizing costs, max 

benefits, priority to health 
etc

Policy level Political/societal Choice of 
framework

Implementation of 
Precautionary

Principle 

Allocation of burden of 
proof: prior risk 
assessment to 

authorization, etc 

Policy level Type of measures Enabling 
precautionary 

practice 

Proportionality 
requirement

Application of 
Precautionary

Principle 

‘least onerous measure’/ 
measures to enable 

Precautionary/learning 
practice: monitoring, 

limited licenses, 
traceability/ 

labelling 

This paper is a modified and much shorter version of: 'The precautionary principle and its normative challenges', 
in E. Fisher, J. Jones and R. von Schomberg. (eds) (2006),Applying the Precautionary Principle: Perspectives and 
Prospects, Cheltenham, UK and Northampton, MA, US: Edward Elgar, chapter 2. 

René von Schomberg is at the European Commission, Directorate General for Research. The views expressed here 
are those of the author and may not in any circumstances be regarded as stating an official position of the European 
Commission. Email:Rene.von-schomberg@cec.eu.int. 
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Science-policy 
interface/Risk 
management

Scientific/normative Identification of 
state of affairs in 

science/normative
qualification of 

uncertainties 

Lack of knowledge/ 
scientific 

controversy:  

Normative qualification 
of available information. 
Relating the quality of 
available information 

 to ‘degree of 
seriousness’

Science-
society/policy 
interface/risk 
management

Normative basis for 
acceptability of 

products/processes

Identification of 
transformable

standards 

Undefined normative 
standards for 

acceptability and 
safety 

Choice of transformable 
standards: reduction of 
biodiversity, acceptable 

levels of temperature rise 
etc. 

In this contribution, I will discuss all the normative dimensions (see, for a summarized overview, table �), 
which involve the invocation, implementation and application of the precautionary principle. Together, 
they constitute the operational definition of the precautionary principle to which I will conclude (box �) at 
the end of this contribution. The normative dimensions consist of a particular scope of deliberation, 
constrained by particular normative decision modi, normative considerations and an operational rational 
typical for a particular level of deliberation. It should be noted that the different levels of deliberation 
neither represent a hierarchy nor necessarily a chronological sequence, as deliberation levels mutually 
inform and refer to each other: deliberation at each of the particular levels, can spark new deliberation at 
any of the other levels.  

What follows is an ideal-type of description of all relevant deliberation levels in relation to the 
precautionary principle. The architectural framework of interrelating deliberation levels ensure public 
responsiveness and accountability of public actors and thereby contribute to the legitimacy of the 
decision-making process, whereby at the same time the different deliberation levels can ensure a 
particular quality of the outcome by positively selecting arguments in the light of the standards which are 
supposed to be met and also by negatively filtering out those arguments and preferences which fall below 
the (often demanding) constraints of the deliberation level concerned A positive filtering out of arguments 
towards a consensus is favoured by deliberative procedures, yet, they neither aim at, nor require 
consensus, and outcomes can be phrased in various terms such as, clarified decision agenda’s or outcomes 
that allow a possible congruency of action of all actors concerned (Grin et al �00�),  

2. The normative political dimension of decision making 

2.1 The invocation of the precautionary principle for a particular (policy) field 
At this initial level, the decision is purely a political one. Even if there is no existing regulation regime 
existing in relation to the issue, such a political decision, is, and should be guided by a definition or 
general understanding of the precautionary principle which provides a rationale for action. Over recent 
years such a rationale and understanding have emerged from political discussions at the international 
level, and are reflected in several descriptions of the Principle in international agreements and, in the EU 
in (apart from the formal inclusion of the precautionary principle in the EU treaty) in court rulings of the 
European Court of Justice, Communications from the European Commission and most recently in the 
general principles and requirements of EU food law. 
 The precautionary principle establishes a rationale for action: it substantially lowers the 
(threshold) level for action of governments (and possibly, depending on its national implementation, 
makes it easier for governments, when citizens or interest groups appeal to the precautionary principle in 
socio-political or judicial controversies). It represents a departure from the previous state of affairs where 
political actors could use or abuse a persistent dissent among scientists as a reason (or excuse), for not 
taking action at all�.

� Judgements of � May ����, cases C-���/�� and C-��0/��, rulings of the European Court of Justice concerning its 
judgement on the validity of the European Commission's decision banning the exportation of beef from the United 
Kingdom to reduce the risk of BSE transmission, reveals a similar rationale for action based on the PP, for the human 
health area: ‘Where there is uncertainty as to the existence or extent of risks to human health, the institutions may 
take protective measures without having to wait until the reality and seriousness of those risks become fully 
apparent’: 
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2.2 Chosen level of Protection 
Every nation state has under international agreements the sovereign right to determine its own level of 
protection. For a particular nation, this level can, either be higher or lower than the level applied by other 
nations depending on its economic situation and socio-political priorities. With or without the 
precautionary principle, nations can thus determine such a general level of protection as they deem to be 
appropriate. Having the precautionary principle in place does not imply any new standard setting and 
therefore does not, for instance, imply the application of strict (or stricter) environmental or health 
standards: it only changes the procedure how nations can act when they want to implement their chosen 
levels of protection in the light of scientific uncertainty. 
When it comes to protecting the environment or human health, the essential normative political choice is 
thus the determination of the chosen level of protection. However, the level of protection is not always 
very clearly determined or defined. The EU treaty states only that the level of protection should be "high" 
(e.g. for environment, consumer protection, human, animal and plant health)�. It has been clarified that 
this does not necessarily have to be the highest level that is technically possible, and depending on the 
regulations involved, Community institutions do enjoy a broad discretion, in relation to the determination 
of the level of risk deemed unacceptable for society. Therefore, ‘consistency’ and ‘non-discrimination’ 
become relevant guidelines while invoking the precautionary principle and determining the chosen level 
of protection in a particular field and over a particular time-frame (EC, �000).The precautionary principle 
can only legitimately be invoked, according to its above described rationale, if there is a threat that this 
chosen level of protection could be violated by particular products or activities. The proper application of 
the precautionary principle has to be seen in the light of this chosen level of protection. The choice of the 
level of protection determines the actual standards for health and the environment which should be 
employed. This normative/political choice will have to be applied for under all policies and is 
independent from the invocation of the precautionary principle. 

2.3 The choice and design of a particular framework 
The EC has drafted a number of guidelines for the implementation of the Precautionary Principle, two of 
which stand out in relation to decisions with a normative political nature, namely the requirement of a 
proportional application of the precautionary principle and the requirement to examine the benefits and 
costs of action or lack of action The latter requirement has also been mentioned as a requirement for 
environmental policy in the Treaty on the European Union (European Union, article ��� of the title on the 
environment).
As far as the examination of the benefits and costs of action or inaction is concerned, it has to be taken 
into account that human health issues in the EU takes precedence over economic concerns� and the 
Commission’s guidelines clearly state that this examination should not be reduced to a pure economic 
weighing of costs and benefits (European Commission �000 and European Council (�00�)). 
 Christoforou (�00�) rightly points out that this type of consideration does not play a decisive role 
in whether to adopt a precautionary principle based regulation or policy, but only in the actual choice or 
design of the framework. 
 The EU regulation on Genetically Modified Organisms, for example, shows a particular design of 
a precautionary regulatory framework. It established a case by case and step by step procedure (von 
Schomberg ����). The framework does not prejudge the acceptability of individual GMO releases. This 
framework thereby takes a normative stand on GMOs as such, since it defines GMOs as a priori
potentially hazardous, and shifts the burden of proof to the proponents of the activity, e.g. the applier for a 
GMO release has to demonstrate safety rather than that regulatory agencies or third parties have to 
demonstrate a risk�.

�‘Community policy on the environment shall aim at a high level of protection taking into account the diversity of 
situations in the various regions of the Community’, European Union (�00�), article ���, paragraph � 

� Order of �0 June ����, Case T �0/��, Alpharma vs Council: ‘requirements linked to the protection of public health 
should undoubtedly be given greater weight that economic considerations’ 

� EU regulation concerning chemicals (under loud protest of EU’s industry) moves in a similar direction with a 
mandatory risk assessment to be produced by the applicant. 
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2.4 The choice of potential measures and the requirement of proportionality while implementing 
the precautionary principle 
Although the requirement of proportionality has its roots in the basic principles of Community Law, it 
will and can not be considered a trump card that could override the invocation of the precautionary 
principle. Whereas the cost/benefit analysis requirement constrains and guides the set up of the general 
regulatory framework or policy actions, the proportionality requirement relates in particular to the 
normative choice of possible alternative measures under such regulations or policy actions but does not 
eliminate the precautionary principle based justification of taking measures as such. According to 
Community law the principle of proportionality requires that measures adopted by Community 
institutions should not exceed the limits of what is appropriate and necessary in order to attain the 
legitimate objectives pursued by the legislation in question, and where there is a choice between several 
appropriate measures, recourse must be had to the least onerous, and the disadvantages caused must not 
be disproportionate to the aims pursued. 
 Thus the proportionate implementation of the precautionary principle is not aimed at categorical 
bans of products or processes (which might jeopardise the learning process) but certainly does not 
exclude such measures in individual cases.  

3. The normative dimension of assessing the (epistemic) uncertainty concerning the 
use of scientific knowledge 
The precautionary principle is applied in the context of scientific controversy and the acquisition of new 
knowledge. In order to apply the precautionary principle properly, a clarification is needed as to what is 
precisely understood by ‘scientific uncertainty’ and what types of uncertainties are relevant for the 
invocation of the precautionary principle. In this section I am particularly concerned with the issue how 
the normative qualifier ‘reasonable grounds for concern’ can be used for triggering of the precautionary 
principle. Any scientific advice is surrounded by some degree of uncertainty and this in itself is not a 
reason for, nor usually leads to, the invocation of the precautionary principle. In the table �.� below, I 
categorise the types of uncertainties whereby I build upon, but significantly modify, the work of Stirling 
(����), Renn and co-authors (�00�) in this area. Table �. presents an overview of the state of affairs in 
science and the corresponding responses by risk management and the appropriate regulatory framework. 

Table 2. Overview of State of Affairs in Science and the possible corresponding responses by Risk Management 
Circumstances State of Affairs in Science Policy Framework/Regulatory action/ Examples 

Risk Known effects, /quantifiable
probabilities, uncertainties may 

have statistical (e.g. stochastically) 
nature

Risk Management by defining thresholds on the 
basis of chosen level of protection, exercising 

prevention, minimalization of risk and or 
precautionary minimalization of risks by feasible 

management measures: applying the ALARA 
principle etc. 

Unquantifiable Risk, 
lack of knowledge 

Known effects/unknown or 
uncertain cause-effect relations, 
therefore unknown probabilities 

Antibiotics in feeding stuff/Protection of the North 
Sea. Invocation of precautionary principle is 

justified; preventive measures to take away the 
possible causes can be justified. 

Epistemic 
uncertainty: scientific 
controversies, lack of 

knowledge)

Unknown scope of effects, 
however, degree and or nature of 
their ‘seriousness’ (in relation to 

the chosen level of protection) can 
only be estimated in qualitative 

terms. 

Invocation of the precautionary principle is justified: 
example: GMOs, Climate Change, Ozone depletion 

Hypothetical effect/ 
imaginary risk 

Arguments on the basis of a fully 
conjectural knowledge base, no 

scientific indication for their 
possible occurrence 

Invocation of precautionary principle is not justified. 

In accordance with what is summarised in table �., we can distinguish four circumstances. The first type 
of circumstances relate to ‘hypothetical effects and imaginary risk’. A conjectural approach which 
involves the identification of a purely hypothetical risk can not be considered for the invocation of the 
precautionary principle. Both the EC guidelines on the precautionary principle and the ruling of the 
European Court of Justice (T�0/�� for example) exclude such situations and confirm that any invocation 
of the precautionary principle should start with a scientific examination of the issue. It involves a 
mapping or identification of the possible adverse effects and is subsequently followed by a risk 
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assessment. It is acknowledged that such an assessment is not necessarily either complete or conclusive in 
all its details. This scientific examination can also include or build upon minority views within the 
scientific field�. Yet, the invocation of the precautionary principle is always scientifically informed� and, 
procedurally, it is mandatory to have such an examination available before invoking the precautionary 
principle. 

A second type of circumstances which can be distinguished relates to the normal situation of a 
defined risk, whereby the level of protection is defined, and the risk (e.g. the probability of the occurrence 
of the adverse effects multiplied by their impact) can be quantified. In such situations, the policy makers 
can respond with a normal risk management approach whereby, for example, thresholds can be set, risks 
can be either minimised or kept below a certain level, and precautionary measures can be taken to keep 
particular effects well below particular thresholds by employing the ALARA(as low as reasonably 
achievable) principle. The invocation of the precautionary principle is neither necessary nor 
relevant.�Because there is scientific consolidated basis concerning the adverse effects in question, one can 
act with preventive (in contrast to precautionary) interventions. 

The situation becomes completely different when one encounters a third type of situation in 
which one can not fully rely on the scientific information system as such when it comes to the estimation 
of possible adverse effects. This is notably the case when an epistemic debate is going on in science�: e.g. 
disciplines use competing models or analogies or basic assumptions to disclose the subject matter under 
investigation in order to acquire new knowledge. In the case of (long-term) effects of the introduction of 
GMOs, for instance, biotechnologists usually refer, by analogy, to the practice of conventional plant 
breeding as a basis for making ‘predictions’ concerning their risks. Ecologists, on the contrary refer, also 
by analogy, to experience based on the introduction of particular species into new environments (thereby 
causing ‘problem’ plants and pests) (Von Schomberg, ����). This debate went even so far that 
representatives of the different disciplines dismissed the relevance of each others’ knowledge base for the 
actual assessment of risks. The epistemic debate concerning the (long) term effects in terms of their 
predictability will need decades to be completely resolved: Both the analogies of the ecologists and 
biotechnologists are plausible, but refer to a completely different (potential) scientific information base 
that still needs to be disclosed by ongoing research. The possible effects of individual releases (although 
one needs to take into account the accumulation of many releases over time) may not be either fully 
identifiable, nor be known in their scope (in terms of possible negative indirect-effects, long term or 
delayed effects). However these effects might be supervisable and practical management and monitoring 
practices could enable an early identification of unexpected events. Also their degree of seriousness can 
be identified to some extent. Particular effects may be irreversible, since if transgenes are in the 
environment, then they can not be (easily) retrieved. The situation is different from a classical risk 
management situation: a precautionary approach can be justified. 

Less dramatic in terms of scientific debate, but with similar relevance for the invocation of the 
precautionary principle, are cases relating to a fourth type of circumstance when particular cause-effect 
relationships can not be scientifically established while at the same time the adverse effects are known. 
The withdrawal of the use of particular antibiotics in feeding stuffs as well as the protection of the North 
Sea (dumping of waste) provides us with such an example. 

The overview of these four types of circumstances establishes the need to have an assessment of 
the state of affairs in science and type of uncertainties involved. Drawing the border line, between 
classical risk management practice and the situation of a purely conjectural risk involves making 

� Minority views, however, do not need to be seen in isolation. Scientific evaluations work best in the context of 
independent scientific peer review, as demonstrated, for example, by Lawless and Grayson (�00�). It speaks for itself 
that those scientific evaluations need to be done in a transparent way and that the results are publicly accessible. 

� I prefer the use of the terminology ‘scientifically informed’ over ‘science-based’ which has the connotations that the 
precautionary principle would have only a factual basis. It also seems to refer to a US context and the mere wish to 
copy US practice, rather than it really relates to actual European reality. In this article, I argue in fact the contrary 
position, namely that it has a normative basis but, at the same time, is (on a mandatory basis) scientifically informed 
and can only be triggered of by scientific assessments. 

� Note that one can take ‘precautionary’ measures without invoking the precautionary principle 

� I have characterized the nature of ‘epistemic debates’ in von Schomberg (����). A short overview appeared in 
Schomberg (����). 
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normative choices which need to be made explicit. But even more importantly, in the case of epistemic 
uncertainty, a normative relationship between the nature of the uncertainties and the possible adverse 
effects needs to established in order to justify policy and regulatory intervention. In assessing the 
uncertainty involved, normative qualifiers come into play while invoking the precautionary principle. It 
does make a difference if the invocation of the precautionary principle needs to be established in relation 
to the anticipated adverse effects: a ‘reasonable grounds for concern’ (EC communication on the 
precautionary principle), the identification of possible harmful effects on health following an assessment 
of available information (Regulation EC ���/�00�, general principles and requirements of food law) or 
‘balance of evidence’(Intergovernmental Panel for Climate Change (�00�) or ‘sufficient evidence for 
safety’. However it is difficult to outline precisely the normative constraints of the type of scientific 
information needed which is ‘sufficient’ to trigger it off. Some argue that there is a ‘degree’ of likelihood 
associated with those qualifiers�. I find it; however misleading that one would be able to assess the ‘risk’ 
of false positives e.g. where unnecessary action will be taken on what later will turn out to be fears rather 
than ‘facts. The uncertainties which are usually involved, are precisely related to the impossibility of 
assigning a ‘degree’ of likelihood to the anticipated adverse effects. Some of the qualifiers belong, in my 
view, to the vocabulary of risk regulation (such as ‘sufficient evidence’ or ‘identified’ risk) rather than to 
precautionary practice. I suggest to relate the normative qualifiers to the ‘quality of the available 
information’. The ‘quality of the information’ is not determined by the ‘amount or degree’ of uncertainty 
but relates especially to what type of information is known or should be known and of which one is 
ignorant: for example the knowledge concerning established cause-effect relationships and the degree of 
necessity to know those relationships in order to make a judgement. The qualifier ‘reasonable grounds for 
concern’ as employed by the EC guidelines makes, in my view, no prejudice about the degree of 
likelihood, but this qualifier relates in fact to a judgement on the quality of the available information 

4. The choice of transformable normative standards under particular regulatory frameworks which 
define the societal acceptability of particular emissions/products 

Precautionary regulation always implies the regulation of a subject matter on the basis of standards that 
remain open for discussion. The regulation itself cannot define these standards. This is a completely new 
dimension in international environmental policy and not always appreciated. I will illustrate this point 
again on the case of GMOs. 
 The European directive on GMOs (European Communities, �00�, article �) states: ‘Member States 
shall, in accordance with the precautionary principle, ensure that all appropriate measures are taken to 
avoid adverse effects on human health and the environment which might arise from the deliberate release 
or the placing on the market of GMOs’ The directive leaves open what precisely can be considered as an 
`adverse effect on human health and the environment'. The directive also leaves open what could be `a 
sufficient demonstration of safety', let alone that it requires to substantialize the degree of uncertainty 
which could justify restricted use or a ban of a particular GMO. The combination of a case by case 
evaluation and the absence of fixed standards for evaluating these cases provide the background for 
ongoing deliberations at national level and in scientific advisory committees. 
Without a normative standard, however, it is impossible to draw a valid conclusion on the acceptability of 
a product or a release. Therefore, risk managers have to make normative assumptions about which 
products are acceptable or not acceptable. In the case of GMOs, the implicit strategy has been to make an 
appeal to a conventional norm, that is to say a standard which would be acceptable because one can be 
certain it is widely accepted and uncontroversial (and would fit to our chosen ‘high level of protection’). 
What kind of standard would that be? The Dutch advisory committee on genetic modification (COGEM) 
made the following statements in the evaluation of the application concerning an herbicide resistant oil-
seed rape in June ���� (COGEM, ����): ‘outcrossing transgenic characteristics will not cause a 
persistently negative impact on the environment [and] outcrossing the gene and its property male sterility 
... will not lead to a persistently unacceptable impact of these relatives on the composition of varieties in 
natural vegetation’. 

To draw a conclusion on the acceptability of an impact, one has to use phrases with normative 
implications such as `negative impact' or `unacceptable impact'. In this case, the advisory committee 
assumed that a conventional standard, and therefore a non-controversial reference point, would be the 

� This argument developed by Poul Harremoes is partially reflected in a table with ‘levels of proof’ in European 
Environment Agency (�00�)  



��

`natural situation' itself. It is assumed that so long as any impact would be an impact which could be 
counter-balanced by nature, which would allow nature to return to its original situation, it would be an 
`acceptable impact'. Generally, this conclusion, which at first glance seems quite uncontroversial, implies 
that any process or impact caused by releases or new agricultural practices would be acceptable if one 
finds that such a process or impact would be an instance occurring in nature itself. Indeed, advisory 
committees came to the conclusion that herbicide-resistant genes, for instance, are widespread in the 
natural environment and that, therefore, a possible spread of these genes caused by man-made varieties 
would be an acceptable phenomenon, comparable with existing natural processes. 

However unproblematic this appeal to a conventional norm seems to be, it soon runs into 
difficulties when one tries to apply this normative reference point, in diverse cases over time. Our 
knowledge of nature is far from complete and our perception of nature changes over time while our 
scientific knowledge grows and our cultural values change. Until several years ago, for example, the 
general belief was that `gene flow' is not a natural phenomenon (and therefore unacceptable), but now it 
has been discovered that it occurs under particular circumstance in nature as well, which would turn it 
again into an acceptable impact. (provided one agrees that what happens in nature is always acceptable....) 
So, our further analysis turns our `convention' into a transformable normative standard, which depends on 
(and evolves synchronically with) the historical change in our perception of nature. 

If one analyses the case of GMOs in more detail (see Von Schomberg (����), one will find that 
‘reduction of biodiversity’ is not the only transformable standard which can be employed while assessing 
the acceptability of releases. Alternative standards (equally transformable in nature, on which I can 
elaborate here) are: 
‘Comparison with conventional agricultural practices’�0, that is to say, anything that does not yield an 
impact substantially different from the impact of existing agricultural practices would account for an 
‘acceptable’ release. 
‘Compatibility with sustainable agricultural practice’, that is to say only those releases which could be 
integrated in a sustainable agricultural practice would account for an ‘acceptable release’. 
In the European context, conflicting scientific assessments among scientific advisory bodies can be traced 
to the normative choice of one those standards and the way in which these standard were applied, whereas 
they hardly relate to the probability of major environmental impacts. Consensus on such an issue seems a 
matter of agreeing on the standard(s) to be used. Up till now, precautionary regulation has probably relied 
too much on an implicit use of such standards. The obvious solution for the problem is to embark on an 
open discussion on such standards. I conclude that an undefined high level of protection in combination 
with a precautionary regulatory framework forces risk managers to look out for standards which are 
‘transformable’ by nature in order to make the necessary normative conclusions concerning adverse 
effects. Analysis of other complex scientific issues, such as climate change, the management of large 
ecosystems etc involve always the use of such transformable standards. This is a crucial difference with 
the context of classical risk management issues under which standards can be pre-defined. 

5. Conclusions and Outlook 
Precautionary measures are provisional measures by nature, and need to be regularly reviewed when 
scientific information either calls for relaxation or strengthening of those measures. Within the EU 
context, these provisional measures do not have a prefixed ‘expiry’ date: one can only lift precautionary 
measures if scientific knowledge has progressed to a point that one would be able to translate (former) 
uncertainties in terms of risk and adverse effects in terms of defined, consensual levels of harm/damage. 
Precautionary frameworks facilitate in particular deliberation at the science/policy/society interfaces to 
which risk management is fully connected. Applying the precautionary principle is to be seen as a 
normative risk management exercise which builds upon scientific risk assessments��. An ongoing 

�0 There seems to be a sort of institutional preference to compare alternatives with current practice. However, before 
taking current practice as the default norm or benchmark, one needs to evaluate whether future developments do not 
allow us to get to policies which retrospectively define current practices as insufficient. The ‘sustainability’ 
requirement inherently links to such discussions. 

�� It is therefore not imaginable that a proper invocation/implementation and application of the precautionary 
principle is based solely on a ‘perceived’ risk. I can not enter here in the discussion on the distinction between actual 
vs, perceived risks. Under my framework neither ‘perception’ is something what is entirely defined by the ‘lay 
public’ nor is any ‘actual’ risk element entirely defined by experts. Since the application of the precautionary 
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scientific and normative deliberation at the science/policy interface involves a shift in science centred 
debates on the probability of risks towards a science informed debate on uncertainties and plausible 
adverse effects: this means that decisions should not only be based on available data but on a broad 
scientific knowledge base including a variety of scientific disciplines. 
 I conclude by summarising that the invocation, implementation and application of the 
precautionary principle follows a progressive line of different levels of deliberations (which obviously 
can be interconnected to each other but are distinguished here for analytical purposes). I have listed these 
levels of deliberation in table �. The table provides a model for guiding all the relevant normative levels 
of deliberation which are all needed in order to eventually make the legitimate conclusions on the 
acceptability of products or processes. The table provides a progressive line of those levels of 
deliberations from the initial invocation of the precautionary principle at the political level down to level 
of risk management decisions but at the same time show their interrelatedness. Although table �.� may 
suggest a particular sequence in an ideal world (e.g. from the political level downwards), practically the 
‘entry’ stage can be at any level and those levels do not represent a hierarchy in any sense. Practices 
which were formerly not based on the precautionary principle may become based on the precautionary 
principle by discussions which arise at the science/policy interface. 
I conclude with an overall definition of the precautionary principle (rather than a specified definition of 
the precautionary principle for a particular area, such as the environment, human health or food safety) 
while remaining within the wide scope and limits of the recent rulings of the European Court of Justice, 
the broad EU endorsement of the European Guidelines on the precautionary principle, and international 
obligations under international Treaties such as those under the WTO and the UN. The definition contains 
all the normative dimensions discussed in this contribution.. 

Box 1 Policy definition of the precautionary principle 
Where, following an assessment of available scientific information, there are reasonable grounds for concern for the 
possibility of adverse effects but scientific uncertainty persists, provisional risk management measures based on a 
broad cost/benefit analysis whereby priority will be given to human health and the environment, necessary to ensure 
the chosen high level of protection in the Community and proportionate to this level of protection, may be adopted, 
pending further scientific information for a more comprehensive risk assessment, without having to wait until the 
reality and seriousness of those adverse effects become fully apparent. 
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Abstract

The Forum on Stakeholder Confidence (FSC) was created under a 
mandate from the OECD Nuclear Energy Agency (NEA) Radioactive 
Waste Management Committee (RWMC) to facilitate the sharing of 
international experience in addressing the societal dimension of 
radioactive waste management. It explores means of ensuring an effective 
dialogue with the public, and considers ways to strengthen confidence in 
decision-making processes. 

The Forum was launched in August �000 and completed its first phase in 
�00�. Major findings and principles for action were published under the 
title of “Learning and Adapting to Societal Requirements” (NEA, �00�a). 
Activities of the FSC were also reported at Valdor �00� (Le Bars & 
Pescatore, �00�). In the second mandate of the FSC, there is continued 
use of a variety of tools and formats to allow dialogue among 
stakeholders in an atmosphere of mutual trust: national workshops and 
community visits, topical sessions, and desk and interview studies. In 
Phase II, the FSC is exploring: the link between research, development & 
demonstration and stakeholder confidence; cultural and organisational 
changes in RWM institutions; the role of media relations and outreach 
opportunities; tools and processes to help society prepare and manage 
decisions through stakeholder involvement; and increasing the value of 
waste management facilities to local communities. Workshops have been 
held in Germany and Spain. A large set of publications makes both Phase 
I and Phase II findings widely available. 

�



��

1. Why the FSC? 

Lessons learnt from the past difficulties in progressing national 
radioactive waste disposal programmes indicate that any significant 
decisions regarding the long-term management of radioactive waste will 
be accompanied by a comprehensive public review with involvement by 
a diverse range of stakeholders. These stakeholders include not just the 
waste generators, waste management agencies and regulatory authorities, 
all of whom have a primarily technical focus, but also interested or 
concerned parties with a non-technical focus such as local communities, 
elected officials, non-governmental organisations and the general public. 
The Forum on Stakeholder Confidence (FSC) was created under a 
mandate from the NEA Radioactive Waste Management Committee 
(RWMC) to facilitate the sharing of international experience in 
addressing the societal dimension of radioactive waste management. It 
explores means of ensuring an effective dialogue with the public, and 
considers ways to strengthen confidence in decision-making processes. 

2. Working Methods and Programme 

The FSC convenes a series of alternating regular meetings and 
workshops. The latter are held in a national context.  

The Forum was launched in August �000 (NEA, �000) and completed its 
first phase mid-�00�. Much of the Phase I work was reported at Valdor 
�00� (Le Bars & Pescatore, �00�). Four annual meetings were held in 
Phase I. They included topical sessions for which proceedings are, or are 
being made, available: 

 The link between RD&D and stakeholder confidence (in 
�00�)

Media Relations � & � (in �00� & �00�) 

Decision Making Processes at the Strategic Choice Stage: 
How different stakeholders are involved, and which values 
are taken into account? (in �00�) 

Addressing Issues Raised by Stakeholders: Impacts on 
Process, Content, and Behaviour in Waste Organisations 
(NEA, �00�b) 

Stakeholder involvement tools: Criteria for choice and 
evaluation (NEA, �00�a) 

�
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The EIA as a tool for public and stakeholder participation 
(in �00�). 

The workshops - also held annually - focus on stakeholder involvement 
in waste-management issues in a host country. After a community visit,
a wide spectrum of country stakeholders is invited to express their views 
on the nature of their involvement and the process by which they are 
involved. A highly interactive format allows FSC delegates and country 
stakeholders to compare experience and deepen the discussion.  Thematic 
rapporteurs, invited by the NEA Secretariat, give feedback to the 
workshop participants from their own disciplinary perspective. Three 
workshops were held in Phase I, in Finland, Canada, and Belgium. 
Workshop proceedings (NEA �00�; �00�b; �00�c) may be consulted on-
line (www.nea.fr/html/rwm/fsc.html) or ordered from the OECD. 
Summaries of these workshops including an international perspective by 
the NEA Secretariat can also be consulted on-line or downloaded. 

Besides those proceedings, five published FSC documents reported 
Phase I learning; they too can be ordered or consulted on-line or, in most 
cases, downloaded: 

A compilation of outreach activities performed in NEA 
member countries in the past few years (NEA, �00�c) 

An analysis of the lessons learnt by the regulators (NEA, 
�00�d) 

A theoretical and practical review of stepwise decision 
making (NEA, �00�d; Pescatore & Vári, �00�) 

A short guide to stakeholder involvement techniques 
including an annotated bibliography (NEA, �00�e; �00�a) 

A document outlining the overall lessons learnt through the 
FSC activities (NEA, �00�a). 

The Strategic document of the FSC (NEA, �00�b) outlines priorities 
and expectations for this initiative, as well as modus operandi. It is 
reviewed and updated periodically. 

The upcoming programme is worked out in twice-yearly meetings of 
the FSC Core Group. This group, assisted by the NEA Secretariat, has � 
representatives of the FSC institutional “constituencies”, that is, 
implementers, regulators, policy makers and scientists in research and 
development. 

�
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A self-evaluation was performed in �00� (NEA, �00�f). FSC 
participants assessed the ways in which the initiative enabled them to 
better address their mission and the effects observed in their home 
context (�� nations are represented among the active membership). As 
well, directions for Phase II were identified. 

Phase II started mid-�00�. The programme of work to date includes � 
main areas: 

The link between research, development & demonstration 
(RD&D) and stakeholder confidence

Evolving cultural and organisational changes in RWM 
institutions vis-à-vis stakeholder confidence  

Link between RWM organisations, the media, and 
stakeholder confidence

Tools and processes to help society prepare and manage 
decisions (e.g., about technology, sites) through stakeholder 
involvement  

Increasing the value of waste management facilities to local 
communities. 

Two Phase II national workshops and community visits have been held 
to date in Germany (NEA, �00�c) and Spain (in �00�). They are reported 
below. The next national workshop is planned to take place in Hungary in 
November �00�.  The workshop will examine the theme of local and 
regional benefits from waste management projects.  In addition, a one-
day workshop will be held to finalise and endorse findings from the study 
on increasing facility value to communities.  Several stakeholder 
representatives of communities that participated in that study should be 
present.

Finally, the FSC interacts with other working parties of the NEA RWMC. 
Input was made to the Working Party on Decommissioning and 
Dismantling’s topical session on “Decommissioning and Stakeholders 
Involvement” in November �00� (NEA, �00�d). A proposal has been 
made to co-operate with the Integration Group on the Safety Case on 
means for communicating safety. The FSC is participating in a discussion 
of the meaning of “safety” and the formulation of practical and ethics-
based principles for long-term management of radioactive waste in a 
major initiative of the RWMC’s Long-Term Safety Criteria group. 
Another NEA body, the Committee on Radiation Protection and Public 
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Health, has received a briefing on findings from the FSC study on 
cultural and organizational changes. Additionally, the Secretariat of the 
FSC provides briefings to the International Atomic Energy Agency and 
teaches courses based on the FSC experience. Similarly, the Chairperson 
of the FSC typically is invited to participate in national and international 
events.

3. Lessons Learnt in Phase I: Learning and Adapting  

FSC Phase-� work culminated in a publication of major results under the 
title “Learning and Adapting to Societal Requirements” (NEA, �00�a). 
Key findings were organised under the headings of: favourable conditions 
for issuing radioactive waste management policy; design of the decision-
making process; the social and ethical dimensions; trust in the actors; 
stakeholder involvement; the local dimension of radioactive waste 
management. Three overarching principles were identified as essential 
elements of any policy seeking strong societal support. These are: an 
iterative decision making process allowing time and opportunities for 
organising fair and competent deliberation; facilitation of social learning, 
for example through dialogue between stakeholders of different 
categories; facilitation of public involvement in decision making, e.g. by 
promoting constructive and high-quality communication between 
individuals with different knowledge, beliefs, interests, values, and 
worldviews. A set of eight action items specific to radioactive waste 
management is also suggested to put in practice those principles. 
Alongside analysing all these principles and findings in depth, the 
document recalls how the NEA sharpened its focus on stakeholder issues 
throughout the ���0’s and how a cultural shift in RWM was the context 
for the �000 creation of the FSC. 

4. Phase II Activities to Date 

A topical session was held in June �00� on the topic of RD&D and 
stakeholder confidence. It examined the role of science, scientific 
institutions, and experts in today’s society. An implementer, a regulator 
and a policy maker each gave a view of how research and research 
capability are approached in order to gain stakeholder confidence in their 
role and performance. Perspectives were also gathered from academics 
(France, Spain) and representatives of local communities (Oskarshamn, 
Sweden, and Hospitalet, Spain).

In �00� a topical session, “Addressing Issues Raised by Stakeholders: 
Impacts on Process, Content and Behaviour in Waste Organisations” 
focused on the responses given by regulators and implementers to 
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stakeholders’ concerns and needs in eleven contexts. A questionnaire 
survey then was carried out to better understand recent cultural and 
structural changes taking place within RWM organisations. A �00� 
discussion paper presented questionnaire findings in the context of 
fundamental concepts of organisation theory and design. Changes in 
mission and main goals were observed in a few organisations, and 
changes in values and culture in most of them. Differences in stakeholder 
interaction patterns were found to reflect not only idiosyncratic cultural 
and political traditions, but also the varying stages of RWM programmes. 
At the June �00� annual meeting a topical session will consider how 
various factors – e.g., cultural context, political and social environment, 
legal and policy changes, local aspects, etc. – influence changes in RWM 
organisations. Similarities and differences with other contexts 
(environmental issues, controversial societal debates in general) will be 
reviewed.

Consideration of media relations and outreach to both institutional and 
societal stakeholders is a regular feature of FSC Phase II annual 
meetings. A group was formed to help organise the topical sessions and 
to devise an “FSC communication/outreach concept”. Three major 
initiatives are under study:  a brochure on the FSC, a compilation of 
members' annual reports to the Forum regarding stakeholder confidence, 
and a topical session on the use in NEA countries of electronic platforms 
to inform and spread the knowledge of radioactive waste management. 
The Secretariat updates the FSC public homepage 
(www.nea.fr/html/rwm/fsc.html ) and maintains a database of persons who 
have expressed interest (claudio.pescatore@oecd.org) or participated in FSC 
activities. Those contacts are kept informed of FSC developments and are 
invited to participate in reviews. 

The topic of tools and processes to help society prepare and manage 
decisions is currently under development. Proposals focus on political 
tools (e.g., direct democracy; when are referenda appropriate?), and 
educational processes (community knowledge- and competence-
building). 

Finally, the FSC has undertaken a study of value added by waste 
storage or repository projects, to consider how they can be better 
integrated with their community and made attractive for the long term. 
Beyond economic development opportunities, the cultural value and 
amenity brought to a community by a RWM facility may be powerful 
elements in a sustainable, long term relationship. A desk study and 
interviews were undertaken in �00�, and a topical session is planned for 
June �00�. Contacts have been made with communities on two continents 
who have shown willingness to discuss these issues on an international 
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level. A workshop involving communities is planned (in association with 
the November �00� country-based workshop) in order to finalize the 
study report and have it broadly co-sponsored.  

5. Phase II Workshops in Germany and Spain  

The FSC methodology for running country workshops has proven to be 
constructive in fostering national dialogue and helping frame the issues 
that stakeholders wish to be considered.  This was shown to be the case 
again at the fourth national workshop, held in Germany in June �00� 
(NEA, �00�c). The Federal Office for Radiation Protection (BfS) and the 
Federal Ministry for the Environment, Nature Conservation and Nuclear 
Safety (BMU) hosted the workshop, which included a site visit and 
discussion with local stakeholders from Gorleben as well as from the 
Konrad area. Similarly to the FSC Canada workshop, the Hitzacker-
Hamburg meeting took place at a time when the country’s radioactive 
waste management policy has come to a critical point. Germany’s RWM 
situation was analysed as being at a stalemate, with incompatible 
contending positions. German government authorities invited the 
delegates of the international community to participate in the discussions 
of a new, proposed approach, the AkEnd method. Stakeholders were 
willing to share their views and concerns with the international 
community, and this resulted in important lessons for all sides.  

A new national workshop was held in Spain in November �00�; 
proceedings are under preparation.  It was organized with the sponsorship 
of ENRESA – the national waste management and decommissioning 
agency - and AMAC - the association of Spanish municipalities affected 
by nuclear facilities.  The CSN – the national safety authority – also 
supported the workshop. The focus of discussion was the methodology 
that their joint project, “Cowam Spain”, has identified in order to arrive at 
facility-siting proposals that may be broadly accepted by society and to 
offer the results of their reflection to the national politicians and 
administration before a method is decided for identifying the national site 
for interim storage of spent fuel. The �.�-day workshop was held in 
Hospitalet, Catalonia, with the excellent support of the local mayor. 
Delegates visited the site of the partially-dismantled Vandellós-I NPP. 
Both newcomers and regular FSC participants found that the “Cowam 
Spain” reflection has come to similar principles and conclusions as the 
FSC had before. This was a mutually reinforcing experience for the FSC 
and the Spanish counterparts. There was a strong request to make the 
stakeholders’ programme of the Vandellós decommissioning better 
known beyond the region.  

�



�0

6. Conclusions 

The Forum on Stakeholder Confidence (FSC) acts, on behalf of the 
OECD Nuclear Energy Agency Radioactive Waste Management 
Committee, as the centre for informed exchanges of opinion and 
experiences across institutional and non-institutional boundaries, 
documents these exchanges and distils the lessons that can be learnt.  The 
FSC seeks to achieve this by promoting open discussion across the entire 
spectrum of stakeholders in an atmosphere of trust and mutual respect. As 
the FSC enters its second mandate, these goals are being met. A long list 
of publications reflects the interesting and lively dialogue in which 
participate institutional and community stakeholders, social scientists and 
other experts. The continuing enthusiasm of these participants and the 
new collaborations that open up confirm that the FSC is a unique and 
valuable forum on the international scene. It also has a solid work 
programme. The Strategic document (NEA, �00�b) highlights questions 
in the areas of process/structure of RWM, organisational issues/trust, and 
stakeholder involvement. With the combination of national workshops 
and community visits, desk and interview studies, and topical sessions as 
well as regular meetings, the FSC will continue to offer opportunities for 
the whole spectrum of RWM stakeholders to grow and learn together. 
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1. Introduction 
The ���� Mauroy circular, Information Commissions attached to Power Stations,
was an important regulatory step, which enabled local communities to come together 
to discuss nuclear issues with the site operators and official inspectorates. However 
the Local Information Commissions (CLI), have encountered numerous obstacles, 
both practical and legislative, in fulfilling their role as information providers and, 
particularly, as monitors.  

It is now acknowledged in France both by members of commissions at local level 
and by public authorities that CLI would benefit from a more statutory role in the 
decision-making process as well as from a specific legal statute associated with 
independent resources. The forthcoming Nuclear Safety and Transparency Bill 
should establish a new legal and institutional framework for local commissions.  
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2. Objectives and methodology 
The National Association of CLI (ANCLI) gathers and represents the CLI at 
national level. In Spring �00�, in the perspective of the Nuclear Safety and 
Transparency bill the ANCLI initiated a participatory process involving about �0 
delegates from a dozen CLI (elected representatives, NGOs, local experts…) in 
order to raise a common expertise and make recommendations on this new legal 
statute, on the basis of their own return of experience. Mutadis, as a facilitator, was 
hired by ANCLI in order to support the group activities with a structured dialogue 
methodology. The White Paper is structured around four main subject areas: 
- Structure and status of CLIs, local powers 
- Role  of CLIs and ANCLI in the national and international decision-making 

process 
- Local communities’ access to specialist expertise 
- Waste management 

The findings are the result of two days’ discussion and consultation on �� April and 
� May �00�. Each half-day was dedicated to a particular theme. This thematic 
division reproduces the subjects identified in the European COWAM project on the 
improvement of decision-making procedures relating to the management of 
radioactive waste.  

Work on each subject area was divided into three phases : 
- The subject was introduced through short presentations describing the context 

and setting out key challenges 
- Participants contributed to a one hour debate in plenary, in order to draw up a 

more detailed inventory of current issues 
- A second one hour session (or more) was given over to the drafting of 

recommendations for the White Paper. 

The fourth topic, radioactive waste management, was tackled separately from the 
other three (status, local role; national and international roles; access to expertise), 
and was discussed in the expectation of a new bill in this area in �00�. 
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3. Main conclusions 
After reviewing current conditions in each of these areas in this paper, ANCLI 
(http://www.ancli.fr) puts forward recommendations to improve transparency and 
the participation of CLIs in monitoring nuclear sites. The first two subject areas are 
directly within the scope of the forthcoming Nuclear Safety and Transparency bill. 
At the end of the White Paper, two amendments to the bill are proposed, concerning 
the remit and funding of local CLIs and, nationally, ANCLI. 

After �0 years’ experience in monitoring and providing information, CLIs now wish 
to redefine their remit more clearly as a ‘Broad mission of communication, 
monitoring and expertise concerning the operation of nuclear sites and their impact 
on public health, the environment and the economy, throughout their operational 
lifetime and beyond’.

Although the Commissions do not have the power of decision, they do have the 
power of discussion. They disseminate reliable information from diverse sources to 
facilitate public debate, but they may also give their own opinion and even make 
recommendations to assist site operators and public authorities in their decisions, by 
representing the concerns of the local area.  

Thus, CLIs reaffirm their local powers and ability to best assure the continued 
monitoring of nuclear sites and any other nuclear issues in their area. In particular, 
this local authority allows them to balance different risks as well as political and 
economic decisions which have a bearing on their region’s future. It implies a 
certain autonomy on the part of CLIs in the exercise of their scrutiny functions, 
evaluating all the factors impacting both on the local community and the site, 
without being constrained by a narrow legal or administrative framework.  

Consultation must respond to similar pressures no matter what type of nuclear 
activity is being considered. Local communities want their Commissions to have 
similar powers, whether they are considering the establishment of a power station or 
a military installation; whether the activity precedes any construction of a nuclear 
site (for example, an underground research laboratory) or results from its prior 
existence (for example, dismantling a power station or monitoring a waste 
repository). The Nuclear Safety and Transparency Bill must accord a statutory basis 
and financial assurances to all CLIs. Within limits, it must of course allow CLIs to 
adapt this framework to local circumstances. ANCLI supports the funding proposals 
in this Bill and requests that they extend to all nuclear sites, irrespective of their 
function (energy generation, research, waste storage, etc.) so that all CLIs will be 
able to exercise their full functions. 

The diversity of Local Commissions is an important factor in their success. It allows 
them to ‘knock heads together’ and to highlight local issues. The Nuclear Safety and 
Transparency Bill must give additional guarantees on public participation. It must 
also strengthen the participation of locally elected officials, giving them 
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responsibility for establishing a new Commission. By establishing fair and just rules 
of engagement, CLIs will be provided with the tools to construct a long-lasting 
collaboration between elected representatives and the public.  

CLIs value their remit to provide expertise, and wish to emphasise that Government 
documents must be made accessible in order to fulfil this objective. Withholding 
documents on the grounds of commercial confidentiality or military secrecy must be 
the exception rather than the norm, and this decision should be validated in each 
case by the Transparency Commission, as the bill indeed specifies. At the same 
time, CLIs wish to consolidate their own bank of specialist skills by increasing in 
house resources, for example, ANCLI’s Scientific Committee, as well as contracting 
external experts. Access to specialist expertise is vital when investigating specific 
local issues. In order to increase openness and transparency, CLIs also call for the 
current concentration of French nuclear safety experts within a small number of 
public bodies to come to an end. Universities and associated institutions could offer 
fertile ground for new groupings of specialists. 

ANCLI’s decision to publish a White Paper on the Governance of Nuclear Sites is 
the first phase in an action plan which will raise the national profile of CLIs. In the 
context of the passage of the Nuclear Safety and Transparency Bill in �00�, ANCLI 
hopes to redefine its remit and its relationship with other national and international 
stakeholders (Government Departments, specialist institutions, site operators, etc.). 
This plan has three main aims : 
- To represent all CLIs attached to nuclear sites in France and to represent the 

members of CLIs  
- To offer CLIs the technical resources and personnel necessary to their work.  
- To put forward the views of CLIs nationally and internationally on any subject 

within their remit 

The Bill should specifically refer to ANCLI. It must specify the resources which will 
made available to it for its operation and give guarantees that the Association will be 
included in national and international communication and consultation structures. 
ANCLI would also like to play a role in European and international policy forums, 
to give its views on issues that go beyond national boundaries or are common to all 
‘nuclear’ states in Europe. Equally, it would like to organise exchanges within 
Europe to learn from best practice abroad. This European role, as well as other 
international functions, is vital if we are to understand how other countries handle 
novel or unreported problems and to learn from these experiences in France.   

A consideration of these issues is followed by an analysis of the role of local 
communities in consultation on radioactive waste management. A bill in this area is 
expected in �00�.  

Research studies carried out since ����, the national inventory of nuclear waste and 
European experience all suggest that the problem of waste is not limited to a 
country’s identification of suitable sites to host its high level waste. A wide variety 
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of types of waste exists, as well as a variety of waste management technologies. The 
production of different types of waste and their management over the short, medium 
and long term is a problem that will affect all communities local to nuclear sites 
from now on. Whatever solution is arrived at (transmutation, storage or disposal) 
waste management sites will be a fact of life for the medium to long term. Local 
Commissions must operate at these sites, monitoring them and providing 
information.  

As a national body representing local stakeholders on nuclear issues, ANCLI is 
particularly alert to the problems of waste management and the importance of 
developing new solutions. It supports a coherent strategy of waste management, 
implemented so as to avoid storage in unsafe conditions or locations prejudicial to 
the interests of the local population. It aims to foster democratic debate on this 
subject by providing information to illuminate the issues and by encouraging the 
Government to set up long term structures which will engage future generations in 
governance decisions.  

In this context, ANCLI asked to be part of the consultation on the bill to be 
introduced in �00�. The Association made a major contribution in the national 
debate on radioactive waste management, led from September �00� to January �00� 
by the National Commission of Public Debate. This official debate is now over, and 
the Bill on radioactive waste management is expected to be debated in Parliament in 
the coming months. ANCLI intends to carry on the dialogue with the Government 
and the Parliament and has set up a Working Group to draw lessons from the 
national debate and establish in more details the CLIs’ views and recommendations 
on governance in radioactive waste management. 
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1.  Introduction 
The Nuclear Waste Management Organization (NWMO) was tasked, through 
federal legislation enacted in November �00�, to conduct a study of long term 
approaches for the management of used (spent) nuclear fuel and recommend a 
preferred approach to the Government of Canada.   The Nuclear Fuel Waste Act
requires the NWMO to study at least three approaches, one for each of deep 
geological disposal in the Canadian Shield, storage at nuclear reactor sites, and 
centralized storage either above or below ground.  It also requires that within three 
years the NWMO make a recommendation to government on a preferred approach 
for Canada. 

One of these approaches – that of deep geological disposal in the Canadian Shield 
– was the subject of an extensive environmental assessment through much of the 
���0s.  This assessment [�] concluded that, on balance the concept of deep 
geological disposal had been adequately demonstrated from a technical 
perspective, but the same was not true from a social perspective.  The 
environmental assessment panel indicated there was no evidence of broad public 
support for the concept and that it lacked the required level of public acceptability 
to be adopted.  The lesson taken from this assessment was that to choose the right 
technical solution, we must first ask what requirements the technology has to live 
up to.  We need to know what social values citizens want to protect.    

The NWMO delivered its recommendation to the Government of Canada in 
November, �00�.  Once the Government decides upon a long-term management 
approach for Canada, the NWMO will become the implementing organization. 

2. The Study Process 
The NWMO took as its mission “to develop collaboratively with Canadians a 
management approach for the long-term care of Canada’s used nuclear fuel that is 
socially acceptable, technically sound, environmentally responsible and 
economically feasible.”  
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The NWMO began with the perspective that technical and scientific specialists can 
help in understanding the technical adequacy of the management approaches 
available to Canada.  They can also help in understanding the impacts any 
approach may have on the environment, and whether the approach is affordable 
(economically feasible).  However, scientific and technical evidence and analysis, 
while essential, could not be the sole basis of the choice of management approach 
and the NWMO’s recommendation to government.  The views of Canadian society 
in judging benefits or risks, and assessing the social implications of various 
approaches for long-term management, were identified early in the study process 
as critical to the development of a socially acceptable recommendation.  For this 
reason, the study process was designed to ensure that not only the best scientific 
and technical knowledge was brought to the study, but also the values and 
objectives of citizens were identified and understood, and formed the road map for 
both the study and recommendation.   

The study process was designed to ask Canadians for the list of values and 
objectives against which a management approach should be assessed, and then 
engage Canadians in a dialogue to assess the approaches against that list.  Citizens 
were asked to provide direction on:   

The questions which ought to be asked and answered in the study, and the 
key issues to be addressed in the assessment of the management 
approaches;
The range of technical methods which ought to be considered in the 
NWMO study; 
The risks, costs and benefits of each management approach; and 
Design of the overarching management structure and implementation 
plans. 

The NWMO designed its process to be transparent and inclusive of a broad 
diversity of voices. In so doing the NWMO set out to ensure that a broad range of 
social and ethical considerations were raised and factored into decision-making at 
key decision-points in the study.  

The study was designed as a dialogue conducted iteratively over four phases.  Each 
of these phases was centred around a key decision in the evolution of the study and 
iterative development of the preferred approach.  The four phases were supported 
by a series of  public discussion documents [�] [�] [�] [�] designed to: share what 
the NWMO had heard from Canadians to date; describe how the NWMO was 
incorporating that direction in the conduct of the study phase; and, solicit input to 
shape and direct subsequent steps in the study.  The NWMO attempted to act as a 
facilitator in this dialogue, rather than a proponent, particularly in the early stages 
of the study.  Table � provides an overview of the four phases of the study and the 
focus of dialogue for each phase.   
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TABLE � – Overview of the Study Process 

Phase 1: 

“Conversations 

About Expectations” 

Study began by listening to Canadians’ expectations and objectives for the study.  

Questions for dialogue included: How should the study be conducted?  What 

questions should be asked and answered?  Which options should be included and 

investigated? 

Phase 2:  

“Exploring the 

Fundamental 

Issues” 

Second phase was launched with release of NWMO's first discussion document, 

Asking the Right Questions?  Dialogue questions included:  Has the problem 

been described correctly?  Have appropriate ways to deal with the problem been 

identified?   Are  the right questions being asked?   Is the proposed decision-

making process understandable and appropriate? 

Phase 3: 

“Evaluating 

Management 

Approaches” 

Third phase was launched with the release of NWMO’s second discussion 

document, Understanding the Choices. Dialogue questions included:  Is the 

proposed assessment framework sufficiently comprehensive and balanced - does 

it reflect the values and objectives of Canadians?  What are the relative strengths 

and limitations of each of the approaches?  Are there specific elements that 

should be built into an implementation plan?  

Phase 4: “Finalizing 

the Study Report” 

Final phase was launched with release of the Draft Study Report.  Focus was on 

receiving comment, suggestions and concerns about the NWMO’s proposed 

recommendation prior to completion of the Final Study report.    

 In order to elicit the range of social and ethical considerations which citizens bring 
to bear on the issue, the NWMO used a broad range of engagement and dialogue 
initiatives including: background papers prepared by a wide variety of specialists,; 
nation-wide surveys, focus groups, issue-focused workshops and roundtables, e-
dialogues, open houses and public information and discussion sessions.   

Some of these techniques were used to hear from a statistically representative 
cross-section of citizens, including those who would not otherwise involve 
themselves in the study.  Some were used to elicit the concerns of those directly 
interested in the issue.  Some were used for more in-depth conversation among 
those with a specialized interest.  Throughout, a website served as a platform, not 
only for making publicly available reports commissioned by the NWMO, but also 
to share what was said and inviting comment from Canadians on any of these 
topics.  Each dialogue initiative was conducted, and reported on, by third parties in 
order to ensure the accuracy and transparency of the reporting.

3. Selected Dialogue Initiatives 
Individual dialogue initiatives were, for the most part, designed to bring together 
people from a diversity of perspectives to work through issues, create shared 
meaning, and identify common ground.  Participants in these initiatives (and 
interested Canadians more broadly) were encouraged to examine their own 
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thinking and learn through talking with each other, and listening to and 
understanding perspectives which are different from their own.  Dialogue 
initiatives were designed to identify areas of common ground among diverse 
perspectives while identifying and acknowledging differences from which an 
integrated view could emerge.  From the many dialogue initiatives undertaken by 
the NWMO, two are briefly described in the discussion which follows as 
illustrative of elements of the broader dialogue process. 

3.1  Citizens’ Dialogue on Values 
Among the NWMO’s early dialogue initiatives was a citizens’ dialogue on values 
[�].  As part of the larger iterative dialogue process, this initiative was used to help 
ensure, as much as possible, that the study was grounded in the values of Canadian 
society.  As an early initiative, this deliberative dialogue helped set the tone for 
subsequent initiatives and the dialogue process as a whole.      

The Citizens’ Dialogue on Values initiative was designed and implemented by the 
Canadian Policy Research Networks (CPRN), a not-for-profit policy think-tank 
with a reputation for using public dialogue as a means to involve citizens more 
directly in discussion of important public policy issues facing Canada.  Over the 
course of this initiative, ��� Canadians gathered in �� cities across the country 
between January and March �00� for day-long deliberative dialogue sessions.  
Participants were randomly selected to be representative of the Canadian 
population and came to the sessions as unaffiliated individuals, rather than as 
representatives of stakeholder or special-interest groups.   

Several key challenges not often encountered in other public policy issues needed 
to be addressed in the design of the initiative.  First is the fact that few citizens, 
outside of experts, are familiar with issues related to nuclear energy and nuclear 
waste and the technical complexity of the issue can be overwhelming.  A second 
challenge is the very long-term nature of the hazard posed by used nuclear fuel, 
and the difficulty many citizens have in conceiving of the possible impacts of 
decisions made today into the far future.  For these reasons, the dialogue was 
designed to focus on the core questions that citizens are best placed to answer: 
What responsibilities do we have to future generations?  How should society deal 
with uncertainty?  The dialogue was designed to give participants enough 
information to understand the broad issues at play for society, examine different 
values-based perspectives and deliberate with each other about what is most 
important with respect to the long-term management of used nuclear fuel. 

Consistent with the CPRN methodology, an adaptation of the ChoiceWork 
Dialogue methodology developed by Viewpoint Learning, dialogue participants 
were supported by a workbook that provided key factual information and describes 
different perspectives on the issue to be discussed.  In the creation of the 
workbook, and other materials, a balance needed to be struck between providing 
sufficient information to enable participants to understand the broad context 
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needed for an informed discussion and overwhelming participants with too much 
detail or specific technical information.   

Dialogue participants were presented with four perspectives, each representing a 
plausible view that could be held by a segment of society.  An effort was made to 
describe the perspectives in as factual and objective a way as possible and use 
language that would resonate with participants.  Arguments were offered in favour 
and against each perspective, reflecting different values people may hold dear.   
Through discussion in self-directed small group setting, or in facilitated plenary, 
participants could choose or reject elements from the different perspectives, or 
identify their own new ideas.  In looking at the advantages and disadvantages 
presented with each perspective, and in thinking through the issues as a group, 
participants were encouraged to explore what was really important to them. 

From this dialogue initiative emerged a set of values which citizens appear to bring 
to bear on the long-term management of used nuclear fuel.  This set of values 
became a foundation element of the framework used in subsequent phases of the 
study to assess the management approaches.  These values were elaborated upon, 
and ultimately confirmed, through further dialogue initiatives which included: 
discussion sessions conducted across the country with the interested public; public 
attitude research conducted with a random sample of the public; and national and 
regional stakeholder dialogues. The study’s dialogue on values also included 
collaborative work with aboriginal peoples to understand their views, perspectives 
and insights, and a Roundtable on Ethics to help articulate the fundamental ethical 
issues to be considered.  The application of these values to the assessment of the 
management approaches was also the subject of extensive dialogue later in the 
study. 

3.2 Envisioning Future Scenarios  
Given the very long time frames over which used nuclear fuel remains hazardous 
to people and the environment, decisions made today will necessarily have 
repercussions for generations to come which ought to be considered.  This was the 
starting premise for a major scenarios exercise, a second early initiative in the 
NWMO’s study process.  Through this initiative, a broad range of  perspectives on 
how the future might unfold were identified and explored.  Conditions that would 
influence today’s decision about the choice and design of a management approach 
for used nuclear fuel were identified through the process, which were then captured 
in the form of questions to be asked of the management approaches under study.  

The design of the scenarios exercise [�] reflects a method which has been 
developed and tested over several decades and which incorporates the experience 
of Royal Dutch/Shell and Stanford Research Institute (SRI) International.  In 
partnership with Global Business Networks (GBN), the NWMO convened a 
Scenarios Team consisting of �� individuals drawn from a broad range of interests 
and locations across Canada.  Selection of the team followed an iterative process of 
(�) identifying communities of interest important to the NWMO’s work; (�) 
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seeking advice from within each community of interest as to who might be both 
interested in contributing and available to give the required time commitment; (�) 
following leads to potential members and inviting participation, keeping in mind 
geographic, gender, and age distribution.     

Four workshops, each several days in duration, were held over a six month period 
with work continuing between sessions.  Using the insight of the diverse team of 
individuals, a range of ‘plausible’ futures was developed.  The Team’s 
deliberations began with a brainstorming of the key factors and drivers that 
influence the nature of used nuclear fuel and the conditions in which it might be 
managed.  To span the kind of time frame needed, the group explored four time 
horizons: �� years (� generation) into the future, ��� years (� generations) into the 
future; �00 years (�0 generations) into the future and �0,000 years (�00 
generations) into the future.  After reviewing the dozens of factors and drivers, two 
sets were identified as those most important and uncertain, which eventually came 
to form the axes of a matrix within which different futures were developed.  One of 
these sets related to the “magnitude of the challenge” presented by the used nuclear 
fuel issue.  The second set related to the social, economic, and environmental 
“well-being of society”.      

At the end of the exercise, the group had described four detailed scenarios for the 
�� year time-frame, �� much less detailed scenarios for the ���-year time-frame, 
�� conditions or “end-points” for the �00 year time frame, and a number of simple 
“what-ifs” for the �0,000-year time-frame.   

The scenarios exercise brought together individuals with very different, and in 
some cases competing interests, to collaboratively develop a path forward on an 
issue of high uncertainty – the vision of the future which should be considered in 
the assessment of the approaches.  Through the scenario methodology, very diverse 
perspectives were integrated into a range of futures which could direct the 
assessment of the management approaches in the study.  The questions which 
emerged from the exercise influenced the set of objectives and influence diagrams 
later used in the assessment of the approaches.  A subset of the scenarios was also 
later used in the assessment process as part of a sensitivity analysis.   

4.  The Common Ground 
Over the course of the NWMO’s dialogue with Canadians much common ground 
emerged. This common ground includes a set of values and ethical principles.  It 
also includes a set of objectives, which also emerged from the dialogue process, as 
those which are important to assessing the appropriateness of any approach for 
used fuel management in Canada.  This common ground, outlined in Table �, 
served as the preliminary framework for the assessment of the management 
approaches under study.  Through subsequent phases of work, this high level 
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framework was further developed and then again confirmed through dialogue. 

Importantly, the common ground which emerged from the study extended beyond 
the technical options to be implemented to include the way in which to a 
management approach is implemented.  More specifically, much agreement was 
expressed concerning the principles and expectations for how decisions are taken, 
how citizens are involved, and how any management approach is implemented and 
monitored over time.  Continuous learning, flexibility, phased implementation, the 
ability to monitor and retrieve the waste and the ongoing involvement of citizens in 
decision-making emerged as essential design elements of an “appropriate” 
implementation plan. 

Table � - Points of Common Ground:  Assessment Framework 

Citizen values which should inform selection of preferred approach:  Safety from harm; Responsibility to 

ourselves and future generations; Adaptability to respond to new knowledge; Stewardship in use of all 

resources; Accountability and Transparency to rebuild trust; Knowledge to inform citizens and support 

decision-making; Inclusion through broad engagement and many perspectives. 

 Ethical principles:  Respect for Life in all its forms; Respect for People and Cultures;  Respect for Future 

Generations; Justice. across groups, regions and generations; Fairness to everyone affected and particularly to 

minorities and marginalized groups; Sensitivity to the differences in values and interpretation that different 

individuals and groups bring to the dialogue.

Objectives:  Public Health and Safety; Fairness in the distribution of costs, benefits, risks and responsibilities 

within this generation and across generations; Worker Health and Safety; Community Well-Being,  including 

all communities with a shared interest; Security of facilities, materials and infrastructure; Environmental 

Integrity; Economic Viability of the waste management system; Adaptability  to changing knowledge and 

conditions over time. 

5.  Adaptive Phased Management
The NWMO developed the Adaptive Phased Management approach as, its 
preferred approach, in response to the direction it heard from the dialogue process.  
Adaptive Phased Management consists of both a technical method and a 
management system.  The key attributes of the approach include: 

Ultimate centralized containment and isolation of used nuclear fuel in an 
appropriate geological formation; 
Phased and adaptive decision-making, with explicit decision points to 
incorporate new social learning and technological innovation; 
Optional shallow storage at the central site as a contingency; 
Continuous monitoring; 
Provision for retrievability;  
Citizen engagement throughout all phases of implementation; and 
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A future society will decide whether and when to seal and backfill the 
repository. 

The NWMO believes that a management approach which incorporates the most 
significant advantages of each of the three approaches studied, supported by a 
phased decision-making process designed to actively and collaboratively manage 
risk and uncertainties, better meets the values and objectives of citizens than any of 
the three approaches taken individually.   

The NWMO believes that the evidence of common ground that has emerged from 
the dialogue provides the foundation for the Adaptive Phased Management 
approach to be taken.  Adaptive Phased Management tries to find an optimal 
balance of what are at times competing societal objectives.  It is responsible, in that 
it brings to bear the knowledge, expertise and wisdom of a wide variety of 
specialist communities to help understand the options.   It is also responsive to 
what we understand to be the values and expectations of  Canadians in providing 
safe and secure isolation of used nuclear fuel for the very long term.  
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Abstract 
It has been noted that Sweden’s SKB has shifted emphasis in its waste management approach, from an 
emphasis upon geological barriers to engineering barriers. This shift has been called strategic adaptation, 
though, with the appearance of responsiveness to external demands actually allowing the piloting of 
previously preferred options. This paper argues that a similar case of strategic adaptation has taken place in 
Canada, with the NWMO using dialogue with the public and an emphasis upon adaptability in order to 
pilot through decade-old technical preferences. Is dialogue a cure-all for participatory democracy 
advocates, and what implications does strategic adaptation have for discussions of the risk society? 

Nuclear waste disposal programs are now routinely confronting the question of whether to limit the notion 
of ‘risk’ to a quantitative discourse about biological and physical effects or allow the discussion to broaden 
to considerations of social perceptions of acceptability. While the effects of a limited discourse are well 
studied, this paper explores the other side of the coin, analyzing institutionalized discourse about radwaste 
management that has broadened to include social perceptions of acceptability. The case in question is 
Canada’s Nuclear Waste Management Organization (NWMO). Despite its inclusive rhetoric, this paper 
suggests the NWMO’s participatory discourse is in fact strategic adaptation: the construction of ‘socially 
acceptable risk’ co-opts social acceptance in the preservation of previously preferred technical and policy 
options.  

This alternative reading is consistent with trends in other nations, while posing difficult questions 
for risk society theorists. In both the Finnish and Swedish cases, Lidskog and Litmanen showed that 
relatively stable social definitions of the risk situation have been packaged differently as local 
circumstances demand. Strategic arguments have been used to defend and/or justify more basic social 
definitions (Lidskog and Litmanen, ����, ��). In a later study of the Swedish Nuclear Fuel and Waste 
Management Company (SKB; Svensk Kärnbranslehäntering AB), Lidskog and Sundqvist (�00�) argued 
that SKB has strategically adapted to external stakeholder demands. On their analysis, the technical core of 
the ‘KBS method’ has been kept immune from negotiations via a de-emphasis of the geological barrier as a 
criterion and the use of public communication as an instrument to aid implementation. The NWMO 
strategy has involved similar strategic adaptation. After a public hearings in ����-�� resulted in negative 
findings, the disposal concept presented at the hearings was judged to have numerous technical deficiencies 
while also lacking social acceptance (CEAA, ����), the NWMO was established in �00� to develop a 
socially acceptable waste management approach. The NWMO has attempted to do this by using dialogue, 
plus incorporating demands for adaptability, yet their efforts can also be represented as piloting previously 
decided technical and policy decisions.   
 Lidskog and Sundqvist refrained from making general conclusions about the pros and cons of the 
SKB strategy (Lidskog and Sundqvist, �00�, ���), yet consideration of the NWMO strategy may provide a 
comparative case with which to push toward more general conclusions. As such, I situate those general 
conclusions within discussions of the risk society. This paper suggests a precautionary tale, as the 
appearance and performance of self-reflexivity can be a means to an end, rather than, as suggested by 
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Beck’s risk society thesis, the goal itself. The motivation for this paper is thus to explore Lidskog and 
Sundqvist’s suggestion that “what is needed . . . is a strategy characterized by dialogue, discussion and 
deliberation, where social learning . . . is put at the centre” (�00�, ���). The NWMO advertises itself as 
doing just that, and here I provide a sociopolitical background for this advertised strategy. The thesis of the 
paper is that the strategy of the NWMO is to use public dialogue as a means to implement technical 
objectives. Public dialogue is not the goal of strategic adaptation, but the means to strategically adapt. A 
corollary is that Beck’s notion of reflexive modernity ought to be viewed as a flexible resource, not a ‘state’ 
that an institution achieves. 

2. The Co-Production of the Nuclear Waste Problem 
Atomic Energy Canada Limited (AECL) is the research and development arm of the Canadian nuclear 
industry. As part of an Environmental Impact Statement (EIS) preceding a full public review in ����-��, 
AECL put forward a disposal concept in ���� (AECL, ����). The repository concept involved: a vault 
about �00-�000 metres deep in the Canadian Shield; containers made of titanium and copper and capable of 
acting as a bucket of water entered the container; sealing the containers, and the vault itself, in clay and 
cement materials;  the use of both geological and engineered barriers; no monitoring and retrieval 
provisions. If it seems as this description isolates an unambiguous technical core, the impression is correct, 
and serves to remind us that the technical and the political are co-produced as technical experts and 
political actors negotiate just what are ‘the technical’ and ‘the socio-political’ issues (Jasanoff, �00�), the 
domains of science and politics mutually shape each other. Two examples here will suffice to make the 
point: pace of development and volume of waste, the former appearing a political matter of policy choice 
and the latter a technical matter of quantification.  

Prior to public hearings to review AECL’s disposal concept, AECL argued that it was already in 
possession of all the knowledge and technical experience it needed to dispose of nuclear waste, hence the 
slow pace of development in Canada was dangerous and socially irresponsible (AECL, ����). In contrast, 
anti-nuclear Non-Government Organizations (NGOs) at Canada’s public hearings on nuclear waste 
management (����-��) claimed on day one of testimony that the pace of development was too quick (cf. 
Rubin, ����, ��). The volume of waste has also been controversial, showing how difficult it can be to 
unambiguously assign the label scientific or political in the face of conflicting evaluations. AECL presented 
four production scenarios in its EIS of ���� (AECL, ����, ��� & ���). As noted in the official report of 
the Panel that oversaw the public hearings, if approving a ‘concept’ for disposing of waste was used as 
justification for expanding the nuclear industry (and thus increasing the volume of waste), this would 
constitute a default political decision that should in fact be the subject of a separate inquiry into the future 
of nuclear power (CEAA, ����). Subsequent work by the NWMO as seen the ‘base case’ of the EIS (slow 
growth) modified, in one publication the projected volume was limited by the current life of existing 
facilities (NWMO, �00�, ��). Whatever the volume will in fact be, it will be a product that is 
simultaneously political and technical. When political choices shape technical evaluations, and technical 
evaluations code for political choices, any boundary between the technical and political becomes a site of 
strategic action. 

3. Canada: From ‘Bison Mentality’ to Adaptive Phased Management (APM) 
Analysts of Canadian nuclear development agree that Canada’s nuclear industry was set up in terms of 
centralized control, with a tight group of technical and policy elites almost granting institutional blessing to 
nuclear endeavours up until the ���0’s. The Boards of Canadian regulatory (AECB) and development 
(AECL) agencies were inter-locking until ����, staff flowed between the organizations regularly until the 
late ���0’s, and there was little to no public involvement in nuclear decision-making until ���0 at least. 
This story is well told so I will pass over its details here. 

Table 1  Time-line of Canada’s nuclear power and nuclear waste policy development 
����-���� Birth, growth & stabilization of commercial nuclear power 
����-�� Commercial construction & operation of power reactors (Pickering A (����-��; � 

reactors)), Bruce A (����-��; � reactors), Point Lepreau (���0), Gentilly � (����), 
Pickering B (����-��; � reactors), Bruce B (����-��; � reactors), Darlington 
(���0-��; � reactors). Total = �� reactors (� million used fuel bundles as of �00�).   

����-�� Internal (government & nuclear industry) policy-making 
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����-�� Internal federal/provincial government & AECL/Ontario Hydro negotiations 
concerning the terms of reference of a future public inquiry 

� Oct. ���� Seaborn Panel established to over-see the environmental assessment process 
� Oct. ���� Final terms of reference released, establishing the definition of the public inquiry 

and its boundaries (its ‘mandate’) 
���0 Scoping sessions (outline the details of which critical parameters & potential 

project impacts should be assessed; discuss scope of the mandate) 
�� June ���� – �� 
Sept. ���� 

Draft guidelines for AECL Environmental Impact Statement (EIS) released for 
public review (‘adequacy & completeness’ criterions) 

�� March ���� Final guidelines issued to AECL and made public 
���� AECL releases its EIS: pre and post-closure assessment studies, plus � supporting 

documents; discusses a ‘concept’ alone (deep geological repository), not any site; 
there is no official implementing agency identified.  

���� �� written submissions regarding the adequacy & completeness of the EIS 
����-�� Public hearings held in � phases 
March-May ���� Phase � (social issues of long-term management of nuclear fuel waste) 
June & Nov. ���� Phase � (discussed scientific and engineering issues) 
July ���� Natural Resources Canada, Policy Framework for Radioactive Waste 
Jan-March ���� Phase � (discuss final opinions; review the issues) 
Feb. ���� Panel releases its report, with two primary findings.  

�) From a technical perspective, the safety of the AECL concept has been “on 
balance adequately demonstrated for a conceptual stage of development”, but from 
a social perspective it has not.  
�) “As it stands, the AECL concept for deep geological waste disposal has not been 
demonstrated to have broad public support.” 

Dec. ���� Government of Canada response to the Panel findings.  
Nov. �00� Nuclear Fuel Waste Act (NFWA), or Bill C-��, passes in federal legislature 

(establishing the Nuclear Waste Management Organization (NWMO). Bill-C-�� 
differed from the Panel recommendations in four key areas.  
�) Panel’s references to “social safety” (it had not been shown) was translated into 
“the public is misinformed and needs to be educated” 
�) AECL/nuclear corporations as implementing agencies, despite Panel wishes for 
an arm’s length agency (trust issues) 
�) The (NWMO) Advisory Board does not necessarily have to include as broad a 
constituency as the Panel wished (i.e.: sociologists, ethicists) 
�) Ministerial review of final NWMO report (not multiple review mechanisms) 

Nov. �00� – �� Nov. 
�00� 

NWMO commences � year project to review approaches to and recommend a long-
term approach for managing used nuclear fuel. 

� Nov. �00� NWMO recommends Adaptive Phased Management as both a method and system 

As Table � suggests, negotiations regarding how to manage nuclear waste, including discussion of the 
terms of a public inquiry into the problem, remained internal to technical and policy elites between ���� 
and ���0 (Murphy & Kuhn, �00�). The emphasis the NWMO places upon public dialogue is a recent 
phenomenon, so that NWMO rhetoric should be viewed as a dramatic shift in public presentation.   

Despite recent criticisms of the standard genealogy of anti-nuclear opposition (a ���0s birth), even 
sophisticated critics such as Welsh (�000) assume the nuclear industry maintained a formidable and well-
organized public face. This assumption is incorrect in the Canadian context, where the public face of the 
nuclear industry can be represented as a relatively steep growth-curve. For instance, it was clear to the 
former curator of an ‘Atoms at Your Service’ exhibit at the Royal Ontario Museum, sponsored by the 
nuclear industry ����-�0, that the industry was unclear of what message it wished to present (Interview, 
����b). Interviews with the former general manager of Canada’s premier nuclear lobby group, the 
Canadian Nuclear Association (CNA), revealed that as the ���0s began the CNA was far behind its 
American cousin (the US Atomic Industrial Forum) in terms of finances and organization (Interview, 
����a). Yet the capacity of the CNA and the nuclear industry to respond to public opposition increased 
dramatically in the ���0s. In response to a perceived “anti-science back-lash” (Weller, ���0, �0), the CNA 
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engaged in a sustained public relations campaign throughout the ���0’s.  Several glossy and detailed 
brochures and extensive public opinion studies were published, culminating in a full-fledged public 
relations manifesto aimed to persuade the public of the goodness of nuclear power (CNA, ����a).  

Nevertheless, a ���� conference for industry spokespersons held in Toronto demonstrated the gap 
between public and private faces. Successive speakers described anti-nuclear opponents as more a threat 
than terrorist action against a reactor, doomed to “inevitable demise”, and as “professional malcontents” 
(CNA, ����b). As late as ���� an industry spokesperson claimed opposition to nuclear power was a kind 
of “bison mentality” (Siddall, ����). The public face of the NWMO stands in stark contrast to the nuclear 
industry rhetoric of the ���0s and ���0s. In a series of discussion documents, the NWMO progressively 
honed its public relations skill. Discussion document one presented nuclear waste management as an issue 
with “many dimensions . . . not addressed in technical and engineering concepts.” The NWMO invited the 
public to “reflect and to help guide . . . to help shape the study” and select the “right questions” (NWMO, 
�00�, �-�).  In discussion document two the attribution of a bison mentality to the public is a replaced by 
the commitment to “approach this task with humility in the face of uncertainty and complexity, but also 
fortified by the inherent wisdom of citizens” (NWMO, �00�, �). In the Draft study report, the NWMO 
shifts from AECL’s position of ���� that all was sufficiently known to proceed to disposal, to the 
acknowledgement that “we do not live in a risk-free world . . . What we must not do is pretend that we have 
all the answers for all time. A measure of humility will be essential as we move cautiously but surely, one 
step at a time” (NWMO, �00�a, ��-��).  

The NWMO public face is a major public relations reversal of strategy. As Murphy & Kuhn 
(�00�) demonstrated, and Table � suggests, public involvement with the policy process was non-existent 
prior to ���0-��. Scoping sessions, and a public inquiry roundly critical of industry proposals, has forced 
“social acceptability” to the forefront of public policy. Hence, the NWMO Draft report (�00�a) trumpets 
“citizen involvement” (�) and notes that “engagement will need to become increasingly a local dialogue” 
(��). A rhetoric of “greater and lesser confidence” (��) has replaced earlier industry rhetoric of certainty, 
and the NWMO is at pains to acknowledge that “trust must be built” (��). The outcome of these sentiments 
is encapsulated in Adaptive Phased Management (APM), which appears to follow directly from the 
NWMO’s position that “the most profound challenge lies not in finding an appropriate technical method, 
but in the manner in which the management approach is implemented” (��). APM is presented as a risk 
management approach with characteristics including: centralized isolation and containment in a deep 
geological repository, flexibility in pace and implementation, an interim step of shallow underground 
storage, continuous monitoring, potential for retrievability, and constant public engagement (�0). Table � 
outlines a possible APM schedule (adapted from NWMO, �00�a, ��-��, ���-���, ���-�0�, ���-���, ���-
��0). 

Table 2  Adaptive Phased Management (possible schedule)
Phase Time Task

�00�-�00� Government accepts APM 
�00�-�0�� Develop siting process 
�0�� Initiate Siting (a central location with rock formations suitable for 

Shallow Underground Storage (SUS), an Underground Research 
Laboratory (URL), and a Deep Geological Repository (DGR)). 
Initiate licensing process 

Phase � 

Prepare for central 
used fuel 
management �0�� Decide whether to construct centralized storage facility (CSF) or leave 

used fuel at reactor sites 
            No: maintain at reactor sites. Skip to Phase � 
            Yes: initiate CSF. Go to Phase � 

�0��-�0�� Obtain construction license for URL 
If ‘Yes’, obtain construction license for SUS and begin transporting 
used fuel to CSF.   

�0��-�0�� Operate URL as test-case for DGR 
Confirm CSF is suitable for DGR 
Operate SUS & transport used fuel to SUS 

Phase � 

Central storage 
and technological 
demonstration 

�0�� Finalize design of DGR, decide when to construct it, and obtain a 
license to construct it. 
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�0��-�0�� Transport used fuel to DGR and begin monitoring 
�0�� Used fuel is now fully placed in DGR 

Continue monitoring 
�0��-��0� Decide when to close and decommission DGR 

Phase � 

Long-term 
containment, 
isolation, and 
monitoring ��0� Close access tunnels and shaft 

Implement post-closure monitoring if desired 
4. From Deficit to Dialogue in the Risk Society 
The NWMO emphasis upon dialogue, its acknowledgement that a bland presentation of facts is 
insufficient, and its explicit references to the sociopolitical value systems of different audiences, represents 
a large shift away from typical ‘deficit model’ (Wynne, ����) public consultations. 
 Yet this shift appears to be of a strategic kind, the aim being to pilot already chosen technical and 
policy options. As indicated, AECL’s proposal was permanent disposal without provision for monitoring or 
retrieval. Natural Resources Canada (NRCan) supported this option, arguing prior to public hearings that a 
policy framework supporting this option was required by the need to “… make the nuclear option more 
acceptable as a source of energy, and reassure customers of the CANDU …” (NRCan, ����, �). Such 
political and technical preferences were dealt a blow by the public inquiry. The Panel overseeing the 
hearings reported that this strategy implicitly sought to achieve a default political victory via technical 
choices (CEAA, ����; Durant, forthcoming). Hence the NWMO came into being, and shifted industry 
rhetoric toward participation, compromise, humble respect for complexity and uncertainty, and a dialogue 
about grounding assumptions  (NWMO, �00�a, �00�b).  
 Whatever the ultimate result of this new rhetoric might be, my point here is that the NWMO 
strategy shadows that of Sweden’s SKB, as described by Lidskog and Sundqvist (�00�). Lidskog and 
Sundqvist noted that SKB strategically adapted in the face of demands from actors outside the company, 
shifting from a reliance on geological barriers as a guarantee of safety to an emphasis on engineered 
barriers. SKB created a shared frame of reference for itself and outside actors, which in effect represented a 
top-down approach in the guise of public consultation. SKB’s adaptation was meant to “pilot an already 
formulated technology rather than open it up for negotiations and substantial changes” (Lidskog and 
Sundqvist, �00�, ���-��). In the case of the NWMO, similar strategic adaptation has occurred, but in this 
case an emphasis upon dialogue has allowed the NWMO to present its approach as inclusive of public 
demands. Most specifically, APM incorporates key demands of public groups during the public hearings, 
including a call to allow for monitoring, potential retrieval of waste, and a step-wise approach (CEAA, 
����). The general demand for adaptability was revealed in focus group research sponsored by the NWMO 
(Watling et al, �00�, xi, ��, ��-�0). In its proposal for APM, the NWMO argues the “key weakness” of 
‘Option �’ (AECL’s original proposal) was “adaptability” (NWMO, �00�a, �0). The relationship between 
adaptability, dialogue and public policy is as follows. Dialogue with external actors is presented as giving 
rise to adaptability, thereby correcting a key weakness in the AECL proposal. Simultaneously, the 
recommended waste disposal option is decoupled from default policy-making, for the necessity of political 
choices at key junctures (see the phases in Table �) is built into the approach. 

Should we consider the emphasis upon dialogue as a goal achieved, or as a strategic means to 
adapt? I suggest the latter, premised on the argument that the emphasis upon dialogue still fails to address a 
key concern of participatory democracy ideals, that of involvement in front-end framing issues. Both 
pluralist and direct participation models of democracy, for instance, concur on the importance of 
empowerment, and value the co-determination of decisions as a criterion of both success and legitimacy. 
Empowerment is not about downstream effects (risks and impacts from research, innovation and policy-
making), but upstream framing issues (who is producing knowledge and why; politically-based challenges 
to knowledge making and application). What is crucial here is that, for all the emphasis upon dialogue, the 
co-determination of decisions remains obscure and empowerment seems minimal. For instance, the 
emphasis upon adaptability itself was a late strategic shift for the NWMO. In their discussion document of 
September �00�, the NWMO does not mention monitoring and retrieval as a part of any management 
approach, while adaptability is discounted because permanent disposal would minimize the need for 
flexibility (NWMO, �00�, ��-��, ��). Co-determination is also weak given that the NWMO membership 
consists solely of waste owners, not the broad constituency recommended by the Seaborn Panel. Similarly, 
the NWMO reports directly to the responsible Federal Minister, without provision for further public 
inquiry. Regarding empowerment, the NWMO still retains control and discretion over upstream framing 
issues, which it manages by policing the boundary between the technical and the political.  
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Given that upstream framing issues often turn on whether an issue is to be considered technical or 
political, the strategic value of dialogue is that the NWMO can claim it has drawn the boundary in response 
to public input. Thus in its first discussion document (NWMO, �00�), the NWMO refers to the social and 
political as “dimensions” (�0), associating them with “the fears and insecurities of Canadians” (�). In 
contrast to the upstream “factual information and expertise” represented by “technical input” (�0), social 
aspects are downstream matters of “implications” (��) and “impacts” (�0). Another means by which the 
NWMO retains discretion over upstream framing issues is via the absolute separation of waste management 
approaches from broader questions of the future use of nuclear power. In discussion document one, the 
NWMO states it has not taken a position on the future role of nuclear energy (NWMO, �00�, �0). In the 
Draft Report and Final Report, the same line is used: “Our study process and evaluation of options was 
[were] intended neither to promote nor penalize Canada’s decisions regarding the future of nuclear power” 
(NWMO, �00�a, ��; �00�b, �0). In managing the boundary between the technical and the political, the 
NWMO declares its own actions to be precisely neutral. 

In similar fashion to Lidskog and Sunqvist’s (�00�) analysis of SKB, dialogue for the NWMO can 
be conceived of as strategic adaptation directed toward the preservation of already formulated policy. 
Though Lidskog and Sundqvist refrained from generalizing from the Swedish case, the Canadian case 
suggests strategic adaptation is a more general phenomenon. Yet does this mean national organizations for 
managing radioactive waste, given their role as mediating institutions between politics and science, are 
prime exemplars of the reflexive and adaptive organizations Beck identifies as required of ‘reflexive 
modernity’? Beck (����) stipulated the risk society notion meant modernity’s institutions were self-
refuting, and Beck’s solution was ‘reflexive modernity’, in which modern institutions save themselves from 
themselves by becoming more self-reflexive about their rationalist discourses. The institution of science 
was announced as they key institution in reflexive modernization, premised on the supposed skepticism and 
reflexivity at the heart of science. Are organizations such as the NWMO and SKB self-refuting, or does the 
fact of their foot in the institution of science preserve them from the charge?  

At least in the case of the NWMO, Beck’s call for a new kind of politics appears to be borne out. 
Beck (����) argued that the process of modernization underwent two phases, from a residual risk society in 
which effects and self-threats are produced, yet fail to become the subject of public dispute, to a risk 
society in which the dangers of the industrialized world become a focal point of public, private and political 
debate. In his call to thus reinvent politics, Beck argued for the need to focus on ignorance and the 
unanticipated (����), rather than knowledge and planning. The NWMO makes both proclamations of 
ignorance and acknowledgements of uncertainties. Yet ignorance and uncertainty appear to be strategic 
elements of arguments which, in the context of the NWMO seeking to secure social acceptance for its 
preferred waste management approach, appear to reproduce the very rationalist discourse of control and 
reductionism that Beck attributed to non-reflexive modernist institutions.  

In the case of the NWMO, public dialogue has been an instrument to secure acceptance of 
preferred technical options. The situation appears much closer to the thesis of Wynne (����), who argued 
that modern science typically lacks the reflexive capacity to problematize its own founding commitments. 
The result is an imposition onto lay publics of particular identities, such as ‘emotional response’ rather than 
reasoned judgment, and a preservation of hierarchical social relations that preserve technical autonomy and 
maintain social dependency. The ironic conclusion, hinted at earlier on, is that the very act of being self-
reflexive, such as engaging in debates about the founding commitments of both those supportive of 
geological disposal and those opposed, has been the means by which the NWMO has implemented 
previously preferred technical options. In conclusion, Beck’s reflexive modernity can also be strategic 
action, so that it would be a mistake to view reflexive modernity as some kind of state that an institution 
attains. Rather, reflexive modernity, whatever it might be, remains a flexible resource, capable of being 
drawn upon as a strategic element of argument. The appearance and performance of self-reflexivity can be 
a means to an end rather than, as suggested by Beck’s risk society thesis, the goal itself.  
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1. Introduction 
KASAM, the Swedish National Council for Nuclear Waste, is an independent 
scientific council attached to the Ministry of Sustainable Development. The members 
of KASAM are independent scientists within a wide range of areas of importance for 
the final disposal of radioactive waste, not only within technology and natural 
sciences but also within areas such as ethics and social sciences. 

Swedish nuclear waste management policy and implementation is currently in a 
protracted phase of planning and decisions. Starting in �00�, the Swedish Nuclear 
Waste Management Co (SKB) is expected to submit the necessary applications for 
permits to construct an encapsulation facility and a disposal facility for spent nuclear 
fuel (in crystalline bedrock about �00 meters below the ground), situated in one of 
the municipalities of Oskarshamn or Östhammar. According to Swedish legislation, 
basic permits have to be granted by the Government, but the Government will not 
grant such permits unless the concerned host municipality accepts the proposal. The 
Government decision will form the basis for detailed licensing decisions by the 
regulatory authorities.  

The nuclear waste issue has been controversial for more than �0 years. It covers both 
technical and scientific as well as political, democratic and ethical issues. As the 
Government may have to make important decisions within the next few years, 
KASAM has an important role as an independent advisory body to the Ministry of 
Sustainable Development. Also, KASAM will continue its function of creating 
forums for dialogue that could contribute to increase knowledge and understanding 
and improve the knowledge base for decision-making.  
There are a number of questions that are relevant. Examples are: Will society have a 
satisfactory basis for decision-making? What happens if society is not capable of 
making necessary decisions? Does the decision-making process enable society to 
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postpone important decisions if more time is needed, to avoid obstacles if they 
appear, and – if needed – reverse decisions? Considering issues like this, KASAM 
has set up a plan for its activities in the next few years. These activities are meant to 
contribute to the ability of society as a whole to arrive at a well-founded decision that 
is widely accepted. 

2. Background - Nuclear Waste Management in Sweden  
According to current Swedish legislation 
(Act on Nuclear Activities) companies 
licensed to operate nuclear power plants 
have full responsibility for safely 
managing radioactive waste and spent 
nuclear fuel. This responsibility includes 
constructing and operating facilities for 
the handling and disposal of this waste, 
and also to perform the necessary 
research and development work on 
methods for final disposal. In addition, 
these companies must provide compre-
hensive information as a basis for 
selecting a site for a repository. Finally, 
the licensee is responsible for all 
expenses regarding disposal (Act on 
Financing for Spent Nuclear Fuel etc). 

The nuclear power utilities have formed 
a jointly owned company, the Swedish 
Nuclear Fuel and Waste Management 
Co (SKB) to implement these 
obligations. The Swedish system for 
management and disposal of the 
radioactive waste from the nuclear 
power plants includes one existing (since 
����) central repository for radioactive 
operational waste (SFR), located at the 
Forsmark site in the municipality of 
Östhammar. There is also (since ����) a 
central interim storage facility for spent 
nuclear fuel (CLAB), located at the site 
of the Oskarshamn nuclear power plant. 

Figure 1. 
An illustration of the system for handling 
nuclear waste in Sweden. (Source: SKB)

To fulfil the provisions in the legislation, SKB has to present to the Government 
every third year a comprehensive programme for research and development 
activities. The Nuclear Power Inspectorate (SKI) is responsible for reviewing the 
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programme and recommending whether the Government should approve the 
programme or not. SKI may also propose that the government impose conditions on  
SKB’s future work. As an integral part of this review, comments on the programme 
are invited from a wide range of interested and affected parties, including the 
Swedish Radiation Protection Authority (SSI), other regulatory authorities, and 
municipalities potentially affected by the activities within the programme. In 
addition to this comprehensive review, KASAM also reviews SKB’s programme and 
gives recommendations directly to the Government. The Government then decides if 
the programme fulfils legal requirements and also stipulates conditions for future 
work. 

Through this system of recurrent reviews, the government has been able to exercise 
influence on important strategic steps in the development of a system for final 
disposal of spent nuclear fuel, although the responsibility for taking the necessary 
measures still rests with the nuclear power operators and SKB. The government has 
endorsed a particular method, the so-called KBS-� concept, as a “prerequisite for 
planning” for the continued work to find a suitable place for the repository. 
However, it should be stressed that the KBS-� method is not yet finally approved by 
the regulatory authorities and the Government.. And even if it is up to the 
Government to make the overall important decisions on the general permissibility of 
the project, the concerned municipality will have a very important position, a veto, in 
the decision-making process. Therefore, political decision makers both at the 
municipal level and at the national level need to be well informed about the issues. 

3. The Present Situation 
SKB has announced its intention to apply, in mid �00�, for a permit to construct an 
encapsulation facility, suggested to be located in the municipality of Oskarshamn. 
An application for a permit to construct a repository for spent fuel (in the 
municipality of Oskarshamn or Östhammar) is planned to be submitted in �00�. 

It is not surprising that people may be worried about the final disposal of spent fuel. 
The Swedish nuclear waste management programme covers many years. A planning 
stage started during the ���0’s and could probably end within the next few years by 
submission of applications for the necessary permits. This planning stage has 
included many technical and political aspects. If the Government so decides, the next 
step will cover the implementation of the chosen concept, which may take more than 
half a century. Within this time frame, an unknown number of technical and political 
issues will emerge and will have to be addressed. 

We are still in an extended planning and decision-making process to achieve a long-
term sustainable and safe solution for the final disposal of the spent fuel. However, 
all questions have not been answered yet. On the other hand, not all questions can be 
answered in the early phase of a project that has consequences for hundreds of
thousands of years. Yet decisions must be taken, and to do nothing is a decision that 
will transfer burdens and responsibilities to future generations. 

�
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4. KASAM’s Terms of Reference and Long Term Strategy 

4.1 Terms of Reference 
KASAM’s activities include investigating issues related to nuclear waste and 
providing the Government with advice in these highly controversial issues. The 
current terms of reference [�] were decided by the Government in ����. According 
to these, KASAM is requested to  

present an independent review of the state of knowledge in the nuclear waste area 
(the “State of the art reports”) every third year,   
present an independent review of Swedish Nuclear Fuel and Waste  
Management Co’s (SKB) RD&D Programme (every third year), 
act as an advisory committee – upon request – to the authorities within the nuclear 
waste field (the Swedish Nuclear Power Inspectorate, SKI, and the Swedish 
Radiation Protection Authority, SSI) on matters connected with nuclear waste and 
the decommissioning of nuclear power plants. 

Another main activity started already after KASAM was set up in ����. This activity 
consists of offering forums for dialogue and information for a broad range of 
stakeholders interested in issues concerning solutions for the handling of nuclear 
waste.

4.2 Long Term Strategy 
KASAM has adopted a strategy as a basis for more detailed planning of its activities 
[�].  

General Aspects 
Through its composition and its broad independent scientific competence, KASAM 
shall be a valued organisation, which provides advice in issues concerning nuclear 
waste. KASAM’s advice shall be so well supported scientifically that it can form a 
credible basis for Government policy and decisions. 

KASAM regards it as an important task to identify and analyse new or neglected 
issues within the nuclear waste area that need to be discussed, and to ensure that 
these issues become the subject of discussions. Examples of important questions that 
should not be avoided have been mentioned in section �. Some more issues are 
discussed in section �.�.  

KASAM strongly believes that there is a clear need for supplementary research that 
is independent of research initiated and financed by the nuclear power producers. 
This research should cover a broad field, and include both technical and social 
issues.

Communication and Dialogue 
KASAM should be in the forefront of a qualified technical and social discussion on 
issues regarding final disposal of spent nuclear fuel and nuclear waste as well as the 
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dismantling and decommissioning of nuclear power plants. KASAM should continue 
to offer forums for dialogue between concerned stakeholders such as decision 
makers on the national level, concerned municipalities, regulators and other 
authorities, implementers, non-governmental organisations and the general public. 
Subject areas for discussions should be sought among those, which do not obviously 
fall within the framework for the activities arranged by the implementing or 
regulating organisations.   

5. Current Issues for KASAM
Current issues for KASAM are defined in a working plan for �00� [�].  

5.1 Views and Needs from Other Stakeholders 
As important input for KASAM’s work during the next few years, KASAM has 
initiated a series of dialogues with different stakeholders, including the Ministry of 
Sustainable Development. One important aim was to clarify existing expectations on 
KASAM and to identify strategic areas where various stakeholders also saw a need 
for seminars, hearings etc. Some of these areas can be described as follows: 

Independent Advice 
As a basis for decisions, the Government needs independent advice of high quality, 
The Ministry of Sustainability has clearly stated that KASAM is expected to play an 
important role as an independent advisory body, focusing on strategic issues. As 
KASAM does not have any role in the formal licensing process, it has the potential 
to act more independently than regulators such as The Nuclear Power Inspectorate 
and the Radiation Protection Authority. KASAM’s broad scientific competence 
(ranging from technology and natural sciences to ethics and social sciences) makes a 
good platform for focusing on discussions, also in controversial issues, in a very 
broad context.  

Decision-Making Process 
KASAM is expected to identify strategic areas within the decision-making process 
that need to be studied and discussed. By focussing on such issues the robustness of 
the decision-making process could be increased.  

Need for Dialogue 
KASAM should continue to offer forums for dialogues and hearings in controversial 
or other relevant issues, where all stakeholders can participate. KASAM should also 
develop the format for these dialogues, in cooperation with other stakeholders. 
Relevant topics are described in the next section. 

5.2 Suggested Themes for Seminars and Hearings 
The Decision-Making Process 
There is a need to define the detailed interaction between different applicable legal 
documents (Environmental Code, Act on Nuclear Activities, Radiation Protection 
Act, etc.). One specific issue to be clarified is how provisions in the Environmental 
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Code and in regulations and guidelines issued by the Radiation Protection Authority 
(based on the Radiation Protection Act) concerning the use of  BAT (Best Available 
Technique), should be interpreted and applied.  

There is also a need to clarify the specific roles of such actors as the regulating 
authorities, the Environmental Courts, the Local County Boards, and the Swedish 
Environmental Protection Agency.  

Other important issues for consideration are how decisions on different democratic 
levels, (local/municipal and national) should be coordinated during the process, and 
what type of responsibilities will be delegated to the regulatory authorities and the 
Environmental courts after a Government decision on the general permissibility of 
the project. 

Alternative Sites and Methods for Final Disposal of Spent Nuclear Fuel 
There is a need for clarification in the legal requirements of the Environmental Code 
and other legislation regarding an account of “alternatives” to the method and site 
that is proposed. How realistic should such alternatives be? Also in this area, the 
issue of BAT (Best Available Technique) needs to be considered. 

The Safety Case 
Issues for clarifications are e.g. judgements on meaning, scope and legal 
requirements of choice of scenarios, handling of uncertainties, the risk concept, short 
vs. long time scales, “risk dilution”, etc. 

For a comprehensive understanding of the safety case, identification of the most 
critical issues regarding a KBS-� final repository could be discussed.  

Responsibility for a Sealed Final Repository  
The long-term responsibility for a sealed final repository, and the documentation and 
information strategies for very long time scales, need to be clarified. 

Risk comparisons 
The risks associated with a planned final repository should also be compared to the 
risks of not making decisions leading to a final repository. 

Handling of other risks/environmental problems in society (Climate change, final 
disposal of mercury and mercury-contaminated waste etc.) and the criteria related to 
these types of risks – issues by different authorities – could be described and 
compared. 

5.3 KASAM’s State of the Art Report 2007
Preparation, including consultations with interested parties, for an outline of the �00� 
State-of-the-art report will start during the first half of �00�. Due to SKB’s 
upcoming licensing applications, there is a special need to identify the focus of this 
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report. One important theme might be an analysis of possible uncertainties or unclear 
points in the decision making process. 

5.4 Participation in EIA-Consultations 
As a basis for identifying strategic areas that need to be studied and discussed, 
KASAM needs to follow more closely the on-going discussions between the 
implementer and major stakeholders, especially the different types of EIA-
consultations. It should be stressed that KASAM’s role in these consultations is not 
that of a formal stakeholder, but as an observer. 

6. Conclusions for KASAM’s Work in the Near Future 
Based on facts presented in section �, KASAM will focus its work during �00� on 
the following issues:

6.1 Seminar on Legal Requirements for Describing Alternative Sites and 
Methods  
The environmental code requires an account of “alternatives” to the method and site 
that is proposed. The theme for dialogue is; what information should be included in 
the application according to the environmental code. How should this requirement be 
interpreted? Could the requirement be that the applicant should present a completely 
different strategy, or technical method, or some variation of the proposed method for 
the safe management of the spent fuel? There is also a focus on different 
stakeholders’ own judgements of to what extent they would see alternative sites or 
methods described in the EIA (Environment Impact Assessment). A seminar on 
these issues will be arranged in late February �00�. 

6.2 Seminar on The Decision-Making Process
The decision-making process that can be foreseen is very complicated and includes a 
complex interaction between the Environmental Code and the Act on Nuclear 
Activities, as well as other legislation. It concerns democratic decision-making in an 
issue where national interests must be coordinated with local/municipal interests, and 
landowner interests as well as the opinions by NGOs. Planned themes for dialogue 
are to clarify the interface between the different laws, and to describe the roles of 
different stakeholders and decision makers during the process, on a national as well 
as on a local/municipal level. A seminar on these issues is planned for late �00�. 

6.3 Dialogues and Information with National Political Decision Makers 
Politicians on the municipal level in the two municipalities affected by SKB’s site  
investigations, have for many years been actively involved in SKB’s work. There 
also seems to be a need for dialogue with politicians on the national level. KASAM 
has recently taken an initiative for dialogue and information with representatives of 
the political parties represented in the Swedish parliament. However, the outcome of 
this initiative is still open.  
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6.4 Independent Research 
How should financial resources be “guaranteed” for free, independent research 
related to final disposal of spent fuel, especially in social sciences? SKB has the 
responsibility for research and development that is needed for the safe management 
and disposal of spent fuel and other types of nuclear waste, according to the “polluter 
pays principle”. SKB has also recently initiated a research programme in social 
sciences. There are good arguments for this. However, the research initiated by SKB 
has a limited purpose, to support the applications that SKB is now preparing. 
KASAM believes there is a need for independent research that can be initiated 
related to management and final disposal of spent nuclear fuel, which could improve 
the knowledge base at the time of the important decisions expected) in a few years.  

Also, even if SKB’s applications will be granted, it will take about another half 
century until there is a decision to seal the repository. This is a long period when all 
types of situations can arise and trigger serious discussions whether of not to seal the 
repository. Also, during this period social science research could be of importance. 

Other potential benefits for this type of research should also be of valuable use for 
society in the implementation process of other large industrial projects. Some type of 
seminar on theses issues is planned be arranged during �00�. 

6.5 Other Issues 
As earlier indicated, KASAM will start preparations for its �00� State-of-of-the-art-
report on nuclear waste issues. KASAM will also follow, as an observer, ongoing 
EIA-consultations between the implementer and the main stakeholders  
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ABSTRACT 
An old landfill site, licensed to receive inert construction waste, is situated on the top of hard rock cliffs adjacent to 
the sea at the Dounreay nuclear facility in Scotland.  During restoration and investigation work at the landfill, 
radioactively contaminated material and asbestos was identified.  UKAEA subsequently investigated the feasibility 
of remediating the landfill with the aim of removing any remaining radioactive or otherwise-contaminated material. 
The cost of landfill remediation would be considerable, making Cost Benefit Analysis (CBA) an ideal tool for 
assessing remediation options.  The overall conclusion of the CBA, from a remedial decision making point of view, 
is that the remediation objective for the landfill should be to reduce any impacts to the current receptors through a 
comprehensive pathway control scheme.  This would be considerably less expensive than even a limited source 
removal approach.  Aggressive source removal objectives are not likely to be economic, even under the most 
conservative assumptions.  A natural monitored attenuation approach will not be economic.  All remediation options 
are considered assuming compliance with the existing regulatory requirements to monitor and cap the landfill before 
and after closure. 

1.0 INTRODUCTION 
During the restoration and investigation work at the northern edge of the landfill, closest to the sea and where 
original deposition occurred in the ���0s to ���0s, radioactively contaminated material was identified and removed.  
The Scottish Environment Protection Agency (SEPA) suggested that action regarding unauthorised disposal of 
radioactive material could be brought against the United Kingdom Atomic Energy Authority (UKAEA).  Asbestos 
was also discovered in previous work and removed when found.  The asbestos discovered is most likely the result of 
historical disposal carried out in the ���0s and ���0s before introduction of the relevant UK legislation.  Asbestos 
should not have been deposited under the terms of the licensing arrangements, first instigated in ����.  During 
remediation feasibility studies, it became obvious that the cost of landfill remediation would be considerable, 
making cost benefit analysis (CBA) an ideal tool for assessing remedial options (Hardisty and Ozdemiroglu, �00�).  
CBA allows the overall benefits of remediation to be compared with the costs.  The Environment Agency for 
England and Wales developed guidance on cost-benefit analysis with WorleyParsonsKomex (Komex and Eftec, 
�000).  The application of CBA to remediation is based on explicit use of the three main levels of remediation 
decision making: �) Remediation/risk management objective setting; �) Remediation approach (strategy) analysis; 
and, �) Remediation technology selection.  The guidance meets the duty of the Scottish Environment Protection 
Agency (SEPA) to consider the likely costs and benefits of remediation before making any final decisions on 
enforcement.  It also provides a framework for negotiation between SEPA, the licence holder and other stakeholders 
during site decommissioning, scheduled for completion in �0�� (at the time of this CBA site decommissioning was 
scheduled for �0�0 completion).  The duty to consider likely costs and benefits of remediation is reinforced by 
SEPA’s commitment to sustainable development.   

2.0 RISK BASED APPROACH 
A remediation approach is defined in the Environment Agency guidance as a strategy for achieving an objective, 
which could involve one or several technologies, but which focuses on breaking the SPR (source-pathway-receptor) 
linkage, by either eliminating or reducing the source, cutting or impeding the pathway, and/or removing or 
protecting the receptor(s).  SPR linkages form the basis of any risk assessment. 
Work at the site done to date had indicated that most of the landfill consists of soil, clay, brick, concrete, plastic, 
wood, lead pipes, metal, and cables.  Chemical characterisation suggested landfill material is typically chemically 
inert demolition waste.  The low level and isolated spots of radioactive contamination found within the landfill mass 
suggested that inadvertent depositions had occurred in the past.  Asbestos contamination had been identified in 
isolated areas of the landfill.  It is not clear when the asbestos was disposed of to the site, and may have occurred 
prior to the now strict controls in place regarding the management, handling and disposal of asbestos.  The original 
source of these contaminants is not known and therefore the remaining material had to be viewed from a worst-case 
perspective as being a potential source of radiological and non-radiological contamination.   
A qualitative risk assessment identified likely source-pathway-receptor (SPR) pollutant linkages that existed in 
connection with radioactive contaminated material at the landfill now, during remediation, and after remediation, 
and their probability of occurrence.  For the purposes of the qualitative risk assessment the significance of 
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occurrence was assumed equal.  It is important to note that in the current landfill condition there is an insignificant 
long term risk to human health from the radioactive contamination in the landfill.  This statement assumes that no 
remediation occurs but institutional control is maintained for �00 years (i.e., inline with the time period in the site 
decommissioning plans).  �00 years represents approximately �0 half lives of the radionuclides on-site. 
A summary of the site conceptual SPR model is shown in Table �.  The qualitative risks are listed in Table �, below: 

Table 1:  Summary of Potential Source, Pathways and Receptors 
Source Pathways Receptors

Process Exposure Pathway 
Total bimodal 
inventory 
Quasi-uniform
inventory  
Modified
pessimistic 
inventory 
Thoria mound 

Infiltration and 
groundwater transport 
to coast 
Upward transfer of 
radionuclides into soil 
Erosion of landfill into 
the sea 
Sea spray onto soil 
Generation of radon gas 

External radiation from seawater  
Ingestion of fish and seafood harvested from 
contaminated sea 
Ingestion of livestock and products raised on 
contaminated soil 
Ingestion of crops grown on contaminated soil 
Inhalation of radon gas accumulating indoors 
Inhalation of aerosols from sea 
Inhalation of dust from soil 
External radiation from soil 

Groundwater
Fishermen
The land 
Workers in adjacent fields 
Vegetation
Fishermen on foreshore 
Fishermen on landfill 
(post institutional control) 

Table 2:  Qualitative Risk Ranking (Probability) 
RECEPTOR PATHWAY SOURCE Probability 

Now 
Probability 

During 
Remediation 

Probability After 
Remediation 

Groundwater  Recharge from rainfall Landfill Possible Likely Unlikely (residual 
contamination) 

Sea Discharge from 
groundwater 

Landfill  Possible Likely Unlikely (residual 
contamination) 

Vegetation Dust from soil Landfill  Possible Likely Not possible 
Animals Dust from soil and 

vegetation consumption 
Landfill  Possible Likely Not possible 

People
adjacent to 
landfill 

Dust from soil and 
vegetation and animal 
consumption 

Landfill  Possible Possible Not possible 

3.0 REMEDIATION OPTIONS REVIEW 
The conceptual framework of radiological protection recommended by the International Commission for 
Radiological Protection (ICRP, ���0), which is endorsed in the UK (National Radiological Protection Board, ���0), 
suggests that potential remediation of the landfill is an ‘intervention’.  An intervention is designed to redress a 
situation where there is real or potential radiation exposure from a post-situation or practice – it reduces radiation 
exposures.  The system of radiological protection recommended by ICRP for intervention is as follows: 
�. The proposed intervention should do more good than harm. That is to say the reduction in detriment resulting 

from the reduction in dose should be sufficient to justify the harm and the costs, including social costs, of the 
intervention (justification of intervention).  

�. The form, scale and duration of the intervention should be optimised so that the net benefit of the reduction in 
dose - that is, the benefit of the reduction in radiation detriment, less the detriment associated with the 
intervention, should be maximised (optimisation of intervention).  

Several possible and rational remediation objectives meeting the requirements for ICRP intervention were 
compared.  By definition these included objectives that remove the amounts of asbestos and radiological material 
from the landfill body.  As another boundary condition to the analysis, the costs and benefits of a monitored natural 
attenuation approach for the radiological material, involving no direct remediation action, was also calculated. 

3.1 Remediation Objective Setting 
A short-list of reasonable remediation objectives was compiled for each of the SPR risk linkages identified in Table 
�.  In the nomenclature of the Environment Agency guidance, the possible remediation objectives for any SPR 
linkage are limited to six categories:  A - Protect potential receptor from future impact; B - Reduce impact to current 
receptor; C - Eliminate impact to current receptor; D - Remove all contamination; E - Remove contamination to set 
level; and F - No action / institutional management. 
In the case of the landfill, vegetation, animals, groundwater, the sea and people adjacent to the landfill are defined 
current receptors.  Reducing potential impact to groundwater and the sea (reducing recharge and groundwater flux) 
would be objective B.  Actions to remove the sources of radioactive contaminants would classify as objectives D 
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and E, with removal of all contamination being objective D.  Objective F would be maintaining the status quo, under 
a managed regime of careful monitoring.   

3.2 Constraints Analysis
Constraints to remediation can take many different forms.  Time pressures, physical limitation on placement of 
equipment, technological limitations, land ownership and property access constraints, are just some of the issues that 
could affect the selection of remediation objective.  Also, some objectives, such as elimination/reduction of all 
contamination from the landfill and groundwater, may be technologically infeasible, even if unlimited funds were 
available.  Constraints can be generally categorised as temporal, physical, and technological and their bearing on the 
landfill is discussed below:   

It was assumed that there are no time constraints on remediation activity at the site.  Any anticipated 
remediation activity can take place over an extended period, without hampering site activities. 
There are no significant physical constraints in terms of the source term because it is on site and accessible.  
There are some physical constraints in accessing the pathway because the immediate down-gradient area is the 
foreshore.  In relation to receptor constraints, the surrounding land is owned by UKAEA (though leased to a 
farmer). 
There are no technological constraints because any of the possible objectives can be met with existing 
technology.

3.3 Remediation Approach Short-List 
By using relative cost, the short-list of approaches for further analysis can be reduced, simplifying the analysis.   

Table 3:  Remediation Approach Alternatives 
Designation Approach Description Relative Cost Advantages/Disadvantages
Source methods
S� Remove and sort radioactive and non-

radioactive contamination from landfill (full 
volume of landfill) 

Very High Disturbance due to large scale works, difficulty in 
disposal.
Licensing requirements for offsite disposal and 
associated environmental impact to alternative site. 

S�P Partial removal of contamination from 
landfill (minimise removal through further 
Site Investigation (SI) 

Moderate to 
High

Post-remediation monitoring required; Disturbance 
due to large scale works, difficulty in disposal 

Pathway methods
P� Soil and mesh cap  Low Unlikely to be acceptable to satisfy requirements of 

Waste Management License (WML) surrender. 
Increases landfill volume.  Prohibits future 
landfilling. 
Landfill remains contaminated.  Groundwater still 
contaminated.  Long term O&M needed. 

P� Synthetic and clay cap to reduce recharge and 
dust generation 

Low to 
Moderate

Landfill remains contaminated.  Groundwater still 
contaminated.  Long term O&M needed. 
Attenuation will occur with time reducing activity 
level. 

P� Synthetic and clay cap  (P�) + Capture and 
Treat contaminated groundwater before it 
leaves site.   

Moderate to 
High

Landfill remains contaminated. 
Groundwater still contaminated.  Long term O&M 
required. 

Receptor Methods
R� Capture and Treat contaminated groundwater 

before enters the sea.  Cap landfill to prevent 
dust

Moderate to 
High

Landfill remains contaminated.  Long term O&M 
required. 
Physical constraint on foreshore. 

Institutional Management 
MNA No remedial action, monitor groundwater 

and dust with SEPA approval (assumed) 
Low to 
Moderate

Does not address threat of litigation. 
Does not actively remediate landfill to any degree. 
Most unlikely to satisfy requirements of the WML. 

In total, only six remediation approaches were found worthy of more detailed analysis by CBA for this site.  Using a 
receptor approach for the sea (approach R�) was not taken further due to the physical constraints of working on the 
foreshore.  If one particular remediation approach is the clear choice for achieving the objective due to particular 
considerations at the site, or because of specific regulatory requirements for action, it is selected.  In this case, costs 
and dis-benefits of the various approach options were similar and it was not possible to eliminate any of them until 
higher-level cost functions were applied. 
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4.0 IDENTIFICATION AND VALUATION OF READILY QUANTIFIABLE BENEFITS 
Analysis indicates that there are only three main readily-monetised benefit categories, if the damage avoided 
concept is followed.   

4.1 Impacts On Groundwater And Surrounding Lands  
For valuation purposes, the perception of damage to the groundwater and ecosystems it supports, and to public 
health (which is not in reality affected), can be assumed to be reflected by a blight effect on property values in the 
neighbouring community.  This approach is supported by research by Gawande and Jenkins-Smith (�00�) and 
others who found substantial negative effects on property values in areas subjected to trans-shipment of radioactive 
wastes in the USA.  Payne, Olshansky and Segel (����) found a ��% difference between average selling price of 
homes located within a two mile radius of a low level radioactive waste site in the USA, to those outside a two mile 
radius.  Gamble and Downing (����) found a ��% reduction in house values located within � km of a nuclear 
reactor in the USA.  Hirshfeld et al, (����) found decreases in property values between ��% and ��%, depending on 
distance from a hazardous waste landfill in the USA.    A recent study for DEFRA (�00�) considered the disamenity 
costs of landfill in Great Britain.  The study considered ��,�00 landfill sites, and over half a million residential 
property transactions within � miles of those landfill, over the period ����-�000 inclusive.   Residential property 
prices were found to be negatively affected within � miles of landfills.  Across Great Britain, property values were 
found to suffer a �% reduction within 0.�� miles, decreasing with distance to a �% reduction between 0.� and � 
miles from the landfill, and 0.�% between � and � miles from the landfill.  In Scotland, however, impacts on 
property values were greater, decreasing ��% within 0.�� miles, �% between 0.� and � mile, and �.��% between � 
and � miles away.  The study did not include radioactive sites, but did note that in general the type of waste did have 
an effect on the level of disamenity. 
On this basis, blight on property value is estimated conservatively by assuming that all of the values of all of the ��0 
residential properties (estimated from �:�0,000 OS Map) within a � kilometre radius of the site are reduced by �0% 
(for the base case) or ��% (for the high case), because of the perception of damage and risk resulting from 
contamination within the landfill.  It is important to re-emphasise that it is not implied that this is the case, but rather 
that in constructing a conservative (worst-case) economic analysis, it is useful to purposefully over-estimate the 
economic value of perceived risks.  In this way, the analysis is biased towards justification of higher expenditure on 
remediation. 
To support the claim that land values in the area are not affected by the landfill contamination, during collation of 
the data for the site, interviews were conducted with a local Estate Agent and Land Surveyor and Valuer who have 
been practising in the community since ����.  The consensus was that there was no deleterious effect on house 
prices due to the presence of the site.  The estate agent suggested that houses in view of the site might take a bit 
longer to sell, but they would eventually sell at market rates.  They also suggested that there was no effect on either 
agricultural land (£�00 - £�000 per acre depending on quality) or housing (average house £�0,000 - £�00,000) from 
proximity to the site. 
However, it is also considered very likely that residential and other property values in the vicinity of the site are 
boosted by the presence of the facility itself, as a major source of jobs and revenue for the entire area.  Because the 
site is located in a relatively isolated location, and employs a significant number of people, it is the major source of 
economic activity in the area.  As such, its presence naturally drives up land values.  A direct effect is that the 
people who live in the area benefit economically from the presence of the active facility.  However, it can be readily 
assumed that once the facility closes down in �0�0, with the disappearance of jobs and economic activity generated 
by the facility, the positive effect on property values will disappear.  At this point (�0�0) the effect of blight and the 
presence of residual contamination at the site, will, all other things being equal, likely have a negative effect on 
property values in the vicinity of the site.   

4.2 Impacts On Surrounding Agricultural Lands And Production 
In a similar way as discussed above for residential property value blight, it was assumed that a similar range of 
blight factors can be placed on the value of agricultural lands in the vicinity of the landfill.  Local estate agents have 
provided a range of between £�00 and £�000 / acre for agricultural land in the area.  Using the same arguments as 
above, the blight is only expected to be realised once the facility shuts down, and ceases to contribute materially to 
the local economy.  The impacted area was assumed to be approximately ��00 acres, assuming �0% agricultural 
use.  For the sake of this analysis, the highest estimate of land value was used.  Again, �0% and ��% blight factors 
were used for the base and high cases. 

4.3 Coastal Value 
The benefits of coastal and marine resource protection in the strip of coast adjacent to the landfill can be represented 
by the loss in amenity value represented by public willingness to pay for access to the shoreline.  Numerous 
references are available in the literature describing the value placed upon shorelines, measured both as willingness 
to pay for visits to coastlines and beaches, and through direct measurement of payments for beach access.  No data 
were available from the Scottish Tourist Board or local agencies on numbers of beach-coastline visits in Scotland.  
The US Department of the Interior (����) measured damages to coastlines and marine resources by way of data on 
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payments received by the US park service for access to high-quality park-designated beaches in the US.  They 
determined a value of US$�0��/yr/m of beach impacted.  Clearly direct use of this figure in a benefits transfer 
approach would be highly conservative, considering that the beaches in the US study were high-quality beaches 
located in readily accessible parks.  If we assume a value of at most �% of the US study to account for the relatively 
poor quality and inaccessibility of the site, and assume a strip of coastline �00 m long, a total annual amenity value 
of approximately £��,000/year is estimated.   
Given that the site is situated in a relatively remote part of the UK, and that according to the Scottish Tourist Board, 
several other far more scenic and attractive coastal areas exist within a day’s drive, it was assumed that no tourists 
would visit the �00 m strip of coastline adjacent to the landfill.  For purposes of this benefits assessment, it was 
assumed that only persons living within the ��0 households within � km of the site would visit this particular strip 
of coastline.   
Penning-Roswell et al (����) examined the public’s willingness-to-pay (WTP) to visit beaches on the Southern 
coast of England.  WTP per visit varied between £� and £�, depending on the quality of the beach.   We assumed 
that two people from each household choose to visit this particular strip of coastline once each week from the 
beginning of May until the end of October, a total of ��00 visits annually (a conservatively high number).   Using 
the low range of the Penning-Roswell et al (����) values (poor quality beach), a WTP for access to the strip of coast 
adjacent to the landfill can be estimated as £ ��,�00/year.    
Using either estimate, the value placed on the damaged coastline is at the upper end of its likelihood.  Clearly this is 
unlikely, but goes to reinforce the fact that the estimate of coastline value is high, and thus contributes to tilting the 
resulting analysis in favour of the regulators, and towards a worst-case for the problem holder. .   

4.4 Benefits Not Monetised 
There are also some benefits that are not easy to monetise: 

Reductions in the possibility of legal action against the site owner (UKAEA), resulting in fines and legal costs 
averted.  These can be seen as having value to the property owner (UKAEA), but are difficult to 
quantify/monetise.  While these benefits would be very real to the problem holder, in a full economic analysis 
they are considered to be transfer payments, and thus would not be included.  The cost of fines paid by the 
problem holder would become benefits to the government, cancelling each other out. 
Reduction in the area of fishing waters foregone through enforcement of the marine exclusion zone at the site 
is not related to the landfill and is not included.   
Avoid perceived damage to human and ecological health in the neighbouring community as a result of 
prevention of non-compliant radioactive and asbestos discharges to the atmosphere and the sea.  As discussed in 
the risk analysis, there is insignificant long term risk to human health from the contamination in the landfill, 
based on currently available analysis.  It is clear however, that the public and the regulators are particularly 
sensitive to radioactive contamination and that a perception of damage may exist within those groups. 

All benefits need to be interlinked with the possible external costs (dis-benefit) of remediation (Hardisty and 
Ozdemiroglu, �00�).  For any excavation type remediation these will include: 

Generation of potentially radioactive and asbestos bearing dust.  Although the potential impacts of dust can be 
mitigated, there is an increased potential for exposure to atmospheric borne contamination. 
The segregated asbestos and low level radioactive waste will require transport and disposal (asbestos) at another 
landfill site or storage (low level waste) at another radioactive waste repository.  The environmental costs of 
this dis-benefit have been included in the financial analysis. 

4.5 Benefits Summary 
The base case assumes a planning horizon of ��0 years, the period during which UKAEA will maintain institutional 
control.  Remediation is assumed to start immediately (time zero).  A highly conservative (high) case is also 
provided in Table �.   

Table 4:  Benefits Summary 
BENEFIT CATEGORY Sum of Benefits over 

360 yrs (£M) Base Case 
Sum of Benefits over 

360 yrs (£M) High Case 
Groundwater and coastal/marine protection, as coastal 
amenity value 

0.�� �.�� 

Perception of damage as blight on property 0.�� 0.�� 
Perception of damage as blight on agricultural property 
values 

0.� 0.�� 

TOTAL POSSIBLE BENEFITS 0.�� �.�� 

Whatever benefits are monetised, there remain other private benefits of remediation to UKAEA, in terms of 
potential positive corporate public relations which have not been monetised.  These non-monetised benefits cannot 
be readily quantified at this time, but serve to illustrate that the CBA analysis presented below is partial in nature.   
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4.6 Discounting Of Benefit Flows 
Both cost and benefit flows in this analysis must be discounted over time, to account for the time-value of money.   
Discounting reduces the present value of costs incurred and benefits accrued over time.  A time-varying discount 
rate has been used throughout this analysis, to deal with the issue of long planning horizons, in this case up to ��0 
years (DEFRA, �00�).  Because even modest discount rates reduce the value of benefits several hundred years in the 
future to almost zero, economists now favour variable rate discounting, where rates decline with time.  DEFRA 
(�00�) recommends a discount rate which starts at �.�% (Treasury Green Book guidance, �00�), and declines to �%.  
DEFRA (�00�) offers a step schedule of discount rates starting at �.�%, declining to �% at �0 years, �.�% after �� 
years, �% after ��� years, �.�% after �00 years, and �% after �00 years.  This discounting schedule has been used 
throughout this analysis. 

5.0 VALUATION OF QUANTIFIABLE COSTS 
Using available technologies, preliminary cost estimates for the least-cost implementation of the six short-listed 
approaches were derived and are shown in Table �.  The costs quoted do not include costs incurred to date. 

Table 5:  Cost Analysis Of Remediation Approaches 
Remedial 
Approach 

Remediation 
Technology For 

Costing 

Capital 
Cost 
(£M) 

Annual 
Operation
Costs (£M) 

Operation
Time
(Yrs) 

Assumptions 

S� Remove 
contamination from 
landfill 

�.�� included in 
capital cost 

figure 

�.� Material is stored on-site 

S�P Partially remove 
contamination from 
landfill 

�.� 0.� �0 Further site investigation can 
reduce uncertainty in source 
material  

P� Top soil cap landfill 0.�� 0.�� �0 As per existing design 
P� Synthetic capping 

landfill 
0.�� 0.� �0 - �0 Dust and infiltration eliminated 

P� Synthetic capping 
landfill and 
capturing
groundwater 

�.�� 0.�� �0 - �0 P� + pump-and-treat system 
captures entire plume 

MNA Natural attenuation 
to act on 
radioactive 
contamination 

0.� 0.� ��0 Assuming MNA effective and 
acceptable to SEPA 

6.0 COST BENEFIT ANALYSIS 
Preliminary high-level cost and benefit functions have been developed for each approach being considered.  These 
are compared in a partial CBA, qualified by the other factors discussed above.  Table � below, provides the BCR 
(benefit-cost ratios, or sum of benefits divided by sum of costs) and qualifiers for each of the short-listed 
approaches; these are for the base case with immediate start of remediation and a variable discount rate.  In all cases, 
the �0 year operational alternatives were considered.  BCR’s greater than �.0 (one) indicate that the benefits of the 
remediation /objective approach exceed the costs, and thus it is economically worthwhile to implement.  The higher 
the BCR, the greater the net benefit to society (including UKAEA and the rest of society).  Negative BCR’s indicate 
uneconomic remediation approaches. 

Table 6:  Approach Selection  - Benefit-Cost Ratios  
REMEDIATION 

APPROACH 
PV COST 

(£M) 
EXTERNAL COST OF 

TRANSPORT (£M) 
PV BENEFIT 

(£M) 
NET BENEFIT 

(£M) 
BCR

BASE CASE 
S� �.�� 0.�� 0.�� -�.�0 0.�� 
S�P �.�� 0.�� 0.�� -�.�0 0.�� 
P� – �0 yr monitor �.�� 0 0.�� -�.�� 0.0� 
P� – �0 yr monitor �.�� 0 0.�0 -�.�� 0.�� 
P� – �0 yr monitor ��.0� 0 0.�� -��.�� 0.0� 
MNA �.�� 0 0.0� -�.�� 0.0� 
HIGH CASE 
S� �.�� 0.�� �.�� -�.�� 0.�� 
S�P �.�� 0.�� �.�� -�.�� 0.�� 
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P� – �0 yr monitor �.�� 0 0.�� -�.�0 0.�0 
P� – �0 yr monitor �.�� 0 �.�� -�.�� 0.�0 
P� – �0 yr monitor ��.0� 0 �.�� -��.�� 0.�� 
MNA �.�� 0 0.0� -�.�0 0.0� 

Several of the key input parameters in the analysis are subject to uncertainty.  In particular, variations in the timing 
of remediation and the length of monitoring required for pathway approaches were examined and the findings are 
noted in the conclusions. 

7.0 CONCLUSIONS
Based on the analysis contained in this report, the following conclusions are drawn: 
�. A total of six remediation approaches were selected for detailed economic analysis, based on discussions with 

UKAEA and analysis of the most suitable methods for managing the identified risks.  These comprise: 
Full excavation of the landfill, on-site screening and separation of material, followed by disposal of 
contaminated material. 
Partial excavation of hotspots, simple screening and disposal of contaminated material. 
Capping the landfill with topsoil and a warning mesh. 
Capping the landfill with a synthetic and clay liner. 
Capping the landfill with a synthetic and clay liner, plus installation of a groundwater pump-and-treat 
system. 
A monitored natural attenuation approach. 

�. The economic analysis consisted of monetising benefits that would result from implementing the various 
approaches.  Three main benefit categories were monetised: �) avoiding damage to the coastline, realising the 
amenity value of the coast; �) avoiding blight to residential property values in the neighbourhood which results 
from the perception of risks to groundwater and land associated with Landfill; and, �) avoiding blight on 
agricultural property as a result of perception of damage to land and agriculture.  A conservative approach (from 
the economic point of view) was adopted for valuation of remediation benefits.  Each monetisable benefit was 
valued using a method which will provide a larger value than would normally be considered likely.  Thus, in the 
CBA, likely costs are compared with conservatively high benefits. In adopting this approach, the report is 
biasing the economic analysis towards accruing benefits.  What results, is in effect a worst-case economic 
analysis for UKAEA.   

�. For the high benefits case (maximum conceivable benefits), with a time-varying discount rate, the BCR is 
maximised when approach S�P (partial excavation and sorting) is used (BCR=0.��).  This represents the highest 
ratio of benefits accrued to costs incurred (i.e., benefits to UKAEA and the rest of society to the cost of 
implementation), but remains uneconomic (BCR’s less than unity are not economic).  This remediation 
approach is capable of managing all of the identified risks associated with Landfill.  The S�P approach is 
followed by P� (clay cap and synthetic liner) with a BCR of 0.�0.  The S� approach (full excavation of Landfill, 
on-site screening and separation of materials followed by disposal of non-exempt material) that has been 
pursued to date and addresses remedial objective D (removal of contamination) is not economic under all 
scenarios considered. 

�. CBA suggests that the most economically justifiable remediation approaches are: 
Limited excavation of hot-spots in the landfill, with continued monitoring. 
Pathway management through installation of a clay cap and synthetic liner. 

Neither approach yields positive net benefits in either the base case or the high benefits case.  
�. A variety of input parameters to the analysis were altered to determine their effect on the results of the analysis.  

Remediation start time was delayed for � years and for �0 years.  Also, monitoring times for pathway 
approaches were decreased from �0 to �0 years.  In all cases, BCR’s of each approach varied slightly from the 
base case.  However, none of the adjustments had a significant effect on the relative ranking or overall 
economic suitability of the approaches 

�. Bearing in mind that none of the options are economic from either stakeholder or societal point of view, the 
overall conclusion of the CBA, from a remedial decision viewpoint, is that the S�P option is most economic.  
However, the net present value of P� is the least negative of the options, which in a case where there is no 
positive net benefit to remediation, is believed to be the best remediation option.  Therefore the remediation 
objective for the landfill should be to reduce any impacts to the current receptors, through a comprehensive 
pathway control scheme.  This would be considerably less expensive than even a limited source removal 
approach.  Aggressive source removal objectives are not likely to be economic, even under the most 
conservative assumptions.  A natural monitored attenuation approach will not be economic. 

�. The analysis is subject to a number of inherent limitations and uncertainty, largely the result of assumptions that 
are required to be made, and the often subjective nature of selections and appraisals which must be made by the 
user.  As such, this methodology is seen as a tool for deliberation over remediation option with stakeholders, 
each of whom will tend to value various resources and potential risks slightly differently.  Specific limitations of 
the analysis are: 



��

Only three main benefit categories are monetised, all of which have been consistently overstated.  There are 
some additional benefits that have not been monetised because there is no readily available data, and no 
practical or accurate way of doing so.  These include the public relations and other corporate benefits that 
may accrue to UKAEA if remediation is undertaken.  If these were accounted for explicitly, the benefits of 
a particular action may indeed be higher.  Refining benefits estimates further than the level presented in this 
example was not practical for the level of study completed, and the information available.   
Predictions of the success of remediation in response to a remediation programme are uncertain.  In the 
case of the landfill, various levels of remediation have been assessed to provide a variable level of remedial 
benefit.   
No discussion or economic valuation is made for human health impacts.  No human health impacts are 
assumed to be occurring, and thus no economic implications of these are included.  The perception of harm, 
however, is sufficient to cause an economic effect, and these are monetised through the blight factors on 
property. 
Despite using a relatively rigorous series of steps and analysis matrices, final selection of remediation 
approaches for each objective still requires a significant degree of expertise. 
Property value benefits were modelled as one-time realisations.  In assessing the impacts on the CBA of 
changing start times, the potential appreciation of property over time was not considered.  Nor was an 
underlying rate of inflation during this period factored in.  In certain economic climates, property value 
may increase appreciably over time, making a no-remediation deferral advantageous to the property holder.  
However, because the percentage of property value assigned as blight factor may also change with time, 
any re-calculation is moot. 
The costs of remediation are considered to be stable over time when assessing the impacts of deferral of 
start-time.  In reality, technology may change over time, as may regulations and law.  Indeed, the value of 
groundwater as a resource may also change in the future, particularly if the effects of global climate change 
are considered. 
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Abstract
Risk management is an important part of contaminated land projects and different types of risks must be consid-
ered both during investigation and remediation phases, e.g. human health risks, ecological risks, risks for work-
ers during remediation, and project risks. The latter can be risks associated with e.g. time delays due to technical 
or juridical problems, or failure of remediation techniques. To provide cost-efficient management of remediation 
projects, there is an incentive for economic valuation of the risk reduction provided by further investigation or 
remedial actions. The purpose of this paper is (1) to describe problems and possibilities with economic valuation 
of risk reductions, and (2) to illustrate how different valuation perspectives affect the extent of investigations. A 
decision analysis model is presented for integrating the valuation of health, ecological, and project risks.  

1. Introduction
The Swedish Environmental Protection Agency [1] estimates that there are approximately 40 000 contaminated 
sites in Sweden. The accumulated governmental cost for clean-up is so far approximately 1 billion SEK (1€ ~ 
9.50 SEK), but the expected cost for remediation of the 1500 most contaminated sites is an additional 45 billion 
SEK. Assessments of acute and long-term health and ecological risks are required in the management of con-
taminated sites in Sweden. In addition, other types of risks must be managed during the remediation, e.g. health 
and accidental risks for workers, ecological risks during remediation, and economic risks. 

Sustainable development has three major dimensions; socio-cultural, ecological, and economical [2]. From a 
sustainability perspective, the large number of sites and the high costs make it necessary to consider the eco-
nomic values, or benefits, of risk reduction in the management of contaminated sites. In addition, economic 
valuations of environmental restoration are supported through the regulatory framework of the Swedish Envi-
ronmental Code.  

Presently, economic valuations of reduced risks from remediation of contaminated sites are not made explic-
itly in Sweden. The Swedish EPA has published a number of reports to guide investigations and remediation 
control at contaminated sites, see e.g. Swedish EPA [3,4]. However, these guidelines provide little information 
on how to estimate the economic value, qualitatively or quantitatively, of the risk reduction provided by the 
remediation [5]. Valuation of environmental risks has been identified as key areas for further development by the 
Swedish EPA in its analysis of the current knowledge situation in Sweden [6].  

The extent and design of site investigations and remediation efforts depend on how different risks are as-
sessed and valued. Different perspectives among decision-makers regarding the various risks may result in dif-
fering strategies for both site investigations and remedial actions. Given unlimited economic resources and per-
fect information, the human health and ecological risks set the level for the remediation effort. However, limited 
resources and imperfect knowledge result in decisions that are based also on the valuation of these risks in rela-
tion to other influencing factors. Thus, the perspective of the decision-maker has a strong impact on the result. 
The predominant remediation approach in Sweden is excavation of contaminated soil and disposal at licensed 
waste disposal sites. The main reason for this is that more or less complete removal of contamination and con-
tamination load on receptors is the major philosophy in Swedish environmental restoration, and not balancing of 
risks. However, the increasing number of identified contaminated sites, resulting in increased predicted remedia-
tion costs, has led to a growing focus on risk assessments and risk valuations as a decision basis for prioritization 
of available resources. 

The purpose of this paper is (a) to describe problems and possibilities with economic valuations of risk re-
ductions, and (b) to illustrate how different valuation perspectives affect the extent of investigations. An eco-
nomic decision analysis model is presented for integrating the valuation of health, ecological, and other risks into 
one assessment. The decision model can be used on the societal level for cost-benefit analysis, but also for 
evaluating the cost-efficiency of different investigation and remediation alternatives. 

2. Risk Reduction and the Perspective of Decision-Makers 
2.1 Risk reduction and the ALARP principle 
The main objective of remediation project is to asses the risks and, if necessary, to accomplish a risk reduction 
that is sufficiently large to be acceptable by society. The risk reduction should be estimated prior to remediation 
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and an appropriate remediation technique should be selected so that the risk can be reduced to an acceptable 
level (risk management). The policy of the Swedish EPA [7] is that the planned risk reduction should be stated in 
the remediation goals. So far, risk reduction is usually expressed qualitatively in Swedish remediation projects, 
although examples of quantitative or semi-quantitative estimates exist. However, application of economic valua-
tion of risk reductions requires a quantitative estimate of the risk reduction. The ALARP (As Low As Reasona-
bly Practicable) principle is currently widely used and accepted in risk management and is assumed to provide a 
reasonable basis for the work described in this paper. This principle is illustrated in Figure 1. 
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Figure 1. The ALARP principle to risk management, after Melchers [8]. 

The ALARP principle requires that risks between the unacceptable and acceptable risk level must be reduced to 
a level ’As Low As Reasonably Practicable’. For contaminated land project in Sweden the acceptable human 
health risk level is often defined as an excess lifetime cancer risk of one in 100 000 individuals. When compar-
ing this risk level to acceptable risk levels in other sectors of society large differences are found, indicating dif-
ferent valuation bases between the different sectors. Interesting examples are that human risk levels acceptable in 
industrial working environments and residential indoor environments are 100-1000 times higher than those ac-
cepted at contaminated sites [9]. 

In the following, we will discuss how implicit valuations, usually not openly displayed, may affect the esti-
mated risk, and consequently the estimated risk reduction. The discussion is based on the conditions in Sweden, 
where methods developed in other countries, e.g. United States and the Netherlands are adopted. 

2.2 The value basis of human health risk assessment 
The risk assessment procedure is traditionally viewed as a four step procedure [10]: (a) hazard identification, (b) 
dose-response assessment, (c) exposure assessment, and (d) risk characterization. Risk assessment of contami-
nated land is often based on action levels like guideline values [11], soil screening levels [12], or trigger values. 
These values are developed by hazard identification, dose-response assessment, and exposure assessment on a 
general level. General assumptions and attitudes towards risk are thus incorporated in the guideline values. When 
risk reduction is based on the guideline values it is tempting to regard it as objective, representing the reality. As 
will be demonstrated the situation is more complex. 

Guideline values are calculated differently depending on if the contaminant has a threshold or not in the 
dose-response relationship. For carcinogenic contaminants, so called cancer slope factors (SF) have been deter-
mined in a dose-response assessment, often based on animal experiment. The risk level is estimated by multiply-
ing the SF with the chronic daily intake (CDI) of the contaminant, determined in the exposure assessment. But 
what does this deterministic risk level represent? 

To answer this question we must consider why cancer slope factors have been developed in the dose-
response assessment and how the exposure assessment is performed. The main reason is to provide values that 
can be used as tools to protect humans, not to make precise estimates of risk levels. Therefore, the SF is often an 
upper 95th confidence limit of the probability of response based on experimental animal data. Consequently, the 
carcinogenic risk estimate will generally be an upper-bound estimate [13]. Similarly, the exposure assessment is 
performed using the US Superfund’s concept of Reasonable Maximum Exposure [12]. The purpose of this is to 
use conservative values for intake and duration of exposure in order to protect individuals that are exposed more 
than the average person. This implies that the risk is generally overestimated for an average individual and the 
population as a whole, although the risk can be underestimated for very sensitive persons with high exposure. 

For non-carcinogenic contaminants it is believed that there exists a low dose below which no harmful effects 
are anticipated. This threshold is a reference value called Tolerable Daily Intake (TDI) or Acceptable Daily In-
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take (ADI) depending on the type of substance. So called uncertainty factors are applied when TDI-values are 
calculated [14]. Large uncertainty in the dose-response relationship results in high uncertainty factors and a TDI-
value that is adjusted upwards to safeguard for the uncertainty. The principle is similar to safety factors applied 
in construction and geotechnical engineering. US EPA [13] describes how a Hazard Quotient can be used as an 
indirect way of assessing the risk level based on TDI-values, although these values where developed for protec-
tion, not risk estimation. Altogether, this implies that an estimated risk reduction for a non-carcinogenic sub-
stance is a very rough one. 

It can be concluded that the traditional deterministic way of calculating guideline values and risk levels are 
problematic for estimation of risk levels for human populations. Instead, the methodology was developed with 
the objective to protect large parts of the population. Tools like economic decision analysis on the other hand 
require quantitative estimates of risk reduction for the human population at the site, but as indicated, the tradi-
tional deterministic risk calculations are biased. This can to some degree be overcome by performing a probabil-
istic risk assessment. Traditionally, probabilistic risk assessment has been directed towards the exposure assess-
ment [15], but the dose-response assessment also needs to be included to take the uncertainty in toxicological 
data into account. 

Another problem is how to estimate the risk reduction when the risk assessment is based on guideline val-
ues. In Sweden, there is no advice provided by the environmental authorities for how estimation of risk reduction 
should be performed. In lack of such advice, one way is to simply assume that the human health risk reduction is 
a linear function of the reduction in contaminant concentration. This is of course a very rough assumption and it 
may lead to misuse of economic resources. 

Similar problems of uncertain risk estimates are not restricted to contaminated land but are typical for risk 
management in general. Despite all problems, risk management must be performed based on the information that 
is available, even if it is limited, potentially biased, and uncertain. The best thing to do is to use a structured and 
transparent approach where all relevant information gaps and uncertainties are identified. This is problematic 
when risk is defined as a frequency of an undesirable event for which the true value is determined in a determi-
nistic way. We argue that risk instead should be defined as a measure of lack of knowledge and its consequence. 
The deterministic techniques will not be sufficient if we adopt this view of risk; instead probabilistic risk as-
sessment techniques will be required. For many complex problems this is the most realistic way of handling the 
uncertainties and it will render possible economic decision analysis as a tool for allocating resources to site in-
vestigations and remedial actions. 

2.3 Other risk types in remediation projects 
In addition to human health risks there are several other risks in a remediation project. All relevant risk types 
must be considered in order to take the most efficient action. These include for example ecological risks (before, 
during and after remediation), short-term risks for workers during remediation, risk of groundwater contamina-
tion, risk of damage to constructions from the contaminants, engineering risks, and economic risks for the prob-
lem-owner and the entrepreneurs. 

The risks for ecological systems are routinely considered in several countries, often managed within defined 
frameworks, e.g. Swedish EPA [11] and US EPA [16]. However, experience from remediation projects in Swe-
den indicate that the protection level for the ecological systems can vary considerably when site-specific guide-
line values are developed. Risks for ecological systems during remediation can be high, especially if the reme-
diation activities are performed in or close to water resources. A common way of handling these risks are by 
implementation of mitigating measures but often not preceded by any explicit assessment of the actual risk. 

The short-term risks to workers during remediation can be significant and may outweigh the long-term risks 
to residents [17]. Despite this, risks to workers are often not included in the assessment. In Sweden, the attitude 
appears to be that such risks can be managed by protective measures implemented based on the legislation for 
working environment. From the perspective of society these risks should be considered together with other risks. 

The risk for contaminated groundwater has become increasingly important to manage because of scarce wa-
ter resources in many countries and the implementation of the EU Water Framework Directive [18] in national 
legislations. A principle in the Water Directive is that further deterioration of the status of waters should be pre-
vented. The importance of this risk may differ between countries because of different geological and hydrologi-
cal conditions, different water supply systems, and thus different perspectives on the value of groundwater. 

The risk of damaged constructions due to contaminated soil and groundwater is a limited problem but may 
be a relevant issue in some projects [19]. Situations of concern may be when the contaminant has a large influ-
ence on the pH-value, e.g. when sulphur-rich residuals are contaminating the groundwater, resulting in increased 
corrosion and deterioration of constructions [20]. 

Engineering risks depend on the type of remediation technique that is applied. The success varies considera-
bly and the choice of a particular remediation technique is highly dependant on the decision-maker’s expectation 
of how successful it will be. Thus, the decision-makers attitude towards risks becomes important. A risk-seeking 
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decision-maker may select a low-cost but uncertain in situ technique, while a risk-averse one may chose costly 
excavation of contaminated soil followed by disposal at a landfill. 

The economic risks that a problem-owner faces are interconnected with all other risk types. However, the 
connection is stronger with risks that may lead to high direct costs to the project, such as engineering risks. Other 
risks, such as environmental risks, may cause indirect costs but at a later stage and not during the timeframe of 
the actual project. Therefore, the perspective of the decision-maker will influence which economic risks to con-
sider and which to ignore. The problem-owner will primarily consider risks related to the operational or user 
values of the site, such as the risks of restricted land use and health risks to workers on the specific property. A 
decision-maker on the societal level may consider all types of direct and indirect costs, including the non-use 
values, both on the specific property but also for surrounding potential receptors. Examples on non-use values 
are ecological and bequest values of soil and water, both inside the property and in the surroundings. Finally, an 
entrepreneur performing the remediation cannot be expected to have any societal perspective. 

The risk reduction provided by a remediation project depends on which of the above risks are considered. 
The long-term human health and environmental risks are usually the most important ones for the decision-maker. 
However, disregarding other risks may lead to decisions that are inefficient from a societal perspective. 

3. Framework for Economic Risk Valuation of Contaminated Land 
Decision analysis, as presented in this paper, is an economic concept where the stream of benefits and costs over 
a specific time horizon are integrated to produce the total expected economic outcome of a project. If different 
alternative actions can be visualised, the expected economic outcomes of these alternatives can be compared in 
order to select the most cost-effective alternative. The benefits and costs of each alternative are taken into account 
by defining an objective function, i, for each alternative i=1,...,n. Benefits and costs are considered for each year 
t=0,...,T. The objective function has the general form: 
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where B are the benefits [SEK], C  are the costs [SEK], r is the discount rate [decimal fraction], and T is the time 
horizon [years]. The objective function represents the net present value of the alternative i. Reductions of health 
and ecological risks are examples of benefits. Different decision-makers will have different perspectives regard-
ing what benefits and costs to include in the model, how these factors are valued, the time horizon, and the dis-
count rate. From a societal point of view, the values of reduced health risks and ecological risks have to be in-
cluded, and the time horizon is generally long. When performed on a societal level, the decision analysis can be 
referred to as Cost Benefit Analysis (CBA). For the problem owner, the perspective is restricted to risks affecting 
the operation. 

To account for the different perspectives between the problem-owner and the rest of society, a more specific 
objective function model for remediation of contaminated sites can be described, based on Hardisty and Özdemi-
ro lu [21]: 
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where BBo are the benefits to the problem-owner, BsB  are the benefits to the rest of society, Co are the costs to the 
problem-owner, and Cs are the costs to the rest of society. Examples on benefits to the problem-owner are: 

wclpvreso RBBBBB  (eq. 3)

where BBres are the benefits of decreased landuse restrictions, BpvB  are the increased property value of the site, BBl
are the benefits of decreased liability, BcB  are  the benefits of increased trust among public and consumers, and Rw
are the benefits of reduced health risk to workers. Examples on benefits to the rest of society are: 

rpshes BBRRB  (eq. 4)

where Re are the benefits of reduced risks to ecological systems at identified receptors, Rh are the benefits of 
reduced risks to human health, BBps are the increased property values of the site surroundings, and BrB  are the in-
creased recreational values. Examples on costs to the problem-owner are: 

pecrcdo RCCCCC  (eq. 5)
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where Cd are the costs for investigations and design of remedial actions, Cc are capital costs, Cr are the costs for 
remediation, Cec are the costs for environmental control and monitoring, and Rp are the costs of project risks, 
such as delays and accidents to workers. Examples on costs to the rest of society are: 

edarhrers RRRRC  (eq. 6)

where Rer are the costs of increased ecological risks during remediation, Rhr are the costs of increased risks to 
human health during remediation; Rar are the costs of increased accidental risks during transports to and from the 
site, and Red are the costs of increased environmental risks at the disposal/treatment sites of contaminated soil. 

Applications of economic decision analysis in contamination and remediation studies, using frameworks 
similar to the one described above, has been described by several authors. Sharefkin et al. [22] developed a gen-
eralised CBA as a framework for evaluating the impacts, costs, and techniques for mitigating groundwater con-
tamination. Freeze et al. developed a framework for hydrogeological decision analysis in a four-part paper series 
[23-26] applicable also to remediation problems. James et al. [27] and Back [28] used decision-analysis for 
evaluating the value of investigation programs. Rosén and LeGrand [29] presented a guidance framework for 
monetary risk assessments at early stages, prior to any new measurements or actions. Norrman [5] presented 
decision analysis as general tool in managing contaminated sites. Hardisty and Özdemiro lu [21] described deci-
sion analysis models and valuation approaches for groundwater remediation. Rosén et al. [9] gave a discussion 
on possibilities and problems in valuation of the changes in health and ecological risks in remediation projects. 

A critical part of a decision analysis in a remediation project is the economic valuation of reduced risks to 
human health and ecological systems. Economic valuation of such ‘non-market goods’ are still to some extent 
regarded as controversial. However, extensive research, development and applications in the filed of environ-
mental economics over the last decades has resulted in greatly increased knowledge regarding the possibilities 
and limitations of valuations of e.g. statistical life and ecological improvements. Important methodological im-
provements have been made on various types of willingness to pay methods. Major categories of methods are 
Revealed Preference methods and Stated Preference methods. Freeman [30], US EPA [31] and Johansson 
[32,33] provide detailed and extensive information on environmental economic valuation methods. 

A major benefit of the decision analysis is that it provides a structure for transparent economic valuation of 
risk reductions and for integrating these valuations with other costs and benefits in the project. The decision 
analysis forces the decision-makers to reflect upon valuations that need to be made but are commonly not dis-
played explicitly. The implications of the economic valuations in application of a decision-model will be exem-
plified in the following section.  

4. How Economic Valuation Affect Site Investigations 
Freeze et al. [26] states that the perspective of the decision-maker influences the value of an investigation pro-
gram. It is possible to study how differences in perspective influence the design of a sampling program by apply-
ing economic valuation within the presented framework. This can be performed with a model for estimation of 
the value of a sampling program; the so called data worth [26]. Such models have been presented by for example 
Rautman et al. [34], Back [28], and Norberg and Rosén [35]. Here, the model of Back [28] will be used to dem-
onstrate how the decision-makers perspective will influence the extent of sampling. The presentation is limited 
to the economic valuation of failure, as described below. 

The sampling objective is to estimate the mean concentration in a remediation unit (RU), taking a Bayesian 
approach. This is a typically problem encountered in the remediation phase of a project, when the soil is classi-
fied as either contaminated or not contaminated. A RU that is classified as contaminated is remediated. The 
expected value of the remediation project is estimated by the objective function in eq. 1. The purpose is to 
maximise the total benefit of the project, or to minimise costs. The objective function is calculated for two situa-
tions: (a) the present situation with no additional information supplied (prior analysis), and (b) the situation that 
is expected when sample information becomes available (preposterior analysis). The difference in total expected 
benefit is called the expected value of information (EVI), or in other words the data worth of the sampling. 

The input to the model include variables like the guideline value for the contaminant of interest, the sam-
pling uncertainty, the number of samples in the sampling program, the sampling costs, the cost of making the 
wrong decision based on uncertain data (failure cost), and the remediation cost. Some of these variables are 
highly dependent on the perspective of the decision-maker. Sensitivity analysis indicates that the failure cost is a 
very important variable, which is in agreement with experience from other economic decision analysis models 
[5]. The failure cost can be interpreted as the consequences the decision-maker is facing if the decision is made 
not to remediate when the RU is in fact contaminated. Such consequences can be long-term human health risks 
and environmental risks, as well as additional and unexpected remediation costs in the future, if and when the 
contamination is detected at a later stage. Economic valuation techniques can be applied for the quantification 
but the result is highly dependant on the perspective of the decision-maker.  

Three different situations will be illustrated by an example from the remediation phase of a project. The ex-
ample illustrates sampling for classification of RU:s before excavation of contaminated soil. Sampling in one out 
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of 225 RU:s is performed at the Wockatz scrap yard in Göteborg, Sweden. The scrap yard is contaminated my 
metals and oil due to past activities for several decades but the example is limited to cadmium. The size of the 
RU is 10×10×1 m3. All samples from the RU are mixed to produce a composite sample that is sent to a labora-
tory for chemical analyses. 

First, imagine a situation where the failure cost is very low, i.e. close to the remediation cost (region A in 
Figure 2 and 3). The ratio of failure cost to remediation cost is therefore close to 1. This means that there is no 
significant difference in total expected cost if remediation is performed or not, the decision-maker will be facing 
similar costs anyway. Therefore, there is no incentive to reduce the uncertainty about the contaminant situation. 
Consequently, the most cost-efficient strategy is to take only a few samples or even no samples at all because 
EVI is low (Figure 3). The difference between EVI and sampling cost is the expected net value (ENV). The 
sampling program is regarded as cost-efficient when ENV > 0, i.e. the value of sampling is higher than the cost 
of sampling. The optimal number of samples is found where ENV is the highest. 
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Figure 2. Example of the data worth for the most cost-efficient sampling program for estimation of the cadmium 
mean concentration in a remediation unit of contaminated soil. EVI and ENV are plotted as functions 
of the ratio between failure cost and remediation cost.  

Secondly, imagine that that the failure cost is significantly higher than the remediation cost (region B). A deci-
sion-maker that makes the wrong decision will now be facing significantly higher cost than if the correct deci-
sion was made. Therefore, reduction of uncertainty by sampling is worthwhile, as long as the sampling is cost-
efficient. This is the typical situation for sampling of contaminated soil. 
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Figure 3. Example of the most cost-efficient number of samples as a function of the ratio between failure cost 
and remediation cost. 

In the third case the failure cost is orders of magnitude larger than the remediation cost (region C). The uncer-
tainty must therefore be reduced very much because making the wrong decision would result in large conse-
quences. But large uncertainty reduction requires extensive sampling. In fact, the sampling cost is so high that it 
cannot be compensated for by the reduced uncertainty. Therefore it is better to remediate directly, without spend-
ing money on a costly sampling program. At first impression, this case may seem unrealistic but a car-owner 
comes to a similar conclusion every day when he arrives at home in the evening and locks the car. An alternative 
approach would be to leave the car unlocked and spend the night investigating if there are any thieves around. 
The potentially high failure cost (lost car) and the cost of investigation (lost sleep) are so high that the car-owner 
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makes the more cost-efficient decision to lock the car instead. The same principle applies to contaminated land if 
the consequence of leaving contaminated soil without taking action is sufficiently high. 

The example above offers an interesting possibility to study how failure is implicitly valued in traditional 
sampling of contaminated soil. In Sweden, 4 to 5 samples are typically collected in a RU of 10×10 m2 during the 
remediation phase. In Figure 3, an optimal sampling program of 5 samples corresponds to a failure cost that is 
roughly 1.5 times the remediation cost, i.e. very close to region A. This can be regarded as the implicit valuation 
of failure for a traditional sampling program. In other words, if the decision-maker incorrectly takes no action 
because he believes that the RU is clean when in fact it is contaminated, he expects to face consequences that are 
about 1.5 times the remediation cost for the RU. This is believed to be a typical situation in the sense that failure 
is considered to result in relatively minor consequences. Why is the consequence of incorrect classification of 
contaminated soil considered to be so low in traditional sampling? One explanation is that the failure costs may 
occur in the future, not during the actual remediation project. The incentive to spend money to reduce these fu-
ture and uncertain costs is therefore low. 

A conclusion of the above is that the design of a sampling program for contaminated land highly depends on 
the value basis of the decision-maker. This is one reason why the simple question “How many samples should I 
collect” is so difficult to answer. There is no specific answer, unless the basis for the valuation of ‘success’ and 
‘failure’ is known. An environmental authority with a societal perspective can arrive at one conclusion of the 
required sampling effort, while a private company with a more restricted perspective may suggest a very differ-
ent sampling effort. Both may be right based on their different perspectives. 

5. Conclusions 
The main conclusions of this study are:  

Large variation of acceptable risk levels in different sectors of society has been noted. The acceptable risk 
levels for contaminated sites are low compared to other types of risks, e.g. health risks to workers or resi-
dential health risks. 
The present Swedish approach of comparing measured contaminant concentrations to guideline values, 
rather than quantification of the actual risk level, does not correspond very well to economic valuation of 
risk reduction. 
Risk should preferably be defined as a measure of lack of knowledge and its consequence, instead of as a 
frequency determined in a deterministic way. This would facilitate economic valuation of risk reduction but 
would also require probabilistic risk assessment techniques, which are usually more complicated. 
The design of a sampling program for contaminated land highly depends on the value basis of the decision-
maker. The extent of traditional sampling during the remediation phase reflects the implicit valuation of 
making the wrong decision. The consequence of such failure is believed to be valued only slightly higher 
than the remediation cost in typical Swedish remediation projects. However, sampling is problem-specific 
and more applications are required to confirm this.  
Practical applications of economic valuation of risk reductions for contaminated land are so far limited. 
More applications are needed before its potential can be determined. 

Decision analysis in remedial and sampling design for contaminated sites has gained increased interest over the 
last two decades, but still has limited application. We believe one important reason for this is difficulties in per-
forming relevant economic valuations on reduced health and ecological risks. Further applications are therefore 
needed to fully evaluate the potential for decision analysis in managing contaminated sites. A critical part of this 
should be to better use the knowledge gained from the wide range of applications of environmental economics 
and cost-benefit analysis in various other fields, e.g. water eutrophication and air pollution. 
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Abstract 
Following legislation entitled the “Specified Radioactive Waste Final Disposal Act”, the Nuclear  
Waste Management Organization of Japan (NUMO) was established in October 2000 as the  
implementing organization for geological disposal of vitrified high-level waste (HLW). 
Implementation of NUMO’s disposal project will be based on three principles: 1) respecting 
public initiative and opinion, 2) adopting a stepwise approach and 3) ensuring transparency in 
information disclosure. NUMO has decided to adopt an open solicitation approach to finding 
volunteer municipalities for Preliminary Investigation Areas (PIAs). The official announcement 
of the start of the open solicitation program was made on 19 December 2002. Although no 
official applications had been received from volunteer municipalities by the end of 2005, 
NUMO has been continuing to carry out various activities aimed specifically at public 
communication and encouraging dialogue about the deep geological disposal project. This paper 
summarizes the results obtained and lessons learned so far and identifies the issues that NUMO 
must tackle immediately in the areas of communication and dialogue. 

1. Introduction 
Geological disposal of vitrified high-level radioactive waste (HLW) is a pressing issue in Japan. 
The government passed the Specified Radioactive Waste Final Disposal Act in June 2000, with  

a view to ensuring systematic and safe disposal of HLW. The Act calls for the establishment of 
an implementing body with responsibility for disposal, for funding arrangements to cover the 
costs of disposal and a three-stage site selection process consisting of the following steps 
1)In the first stage, Preliminary Investigation Areas (PIAs) for potential candidate sites are 

identified based on area-specific literature surveys focusing on the long-term stability of the 
geological environment. 

2)Detailed Investigation Area(s) are then selected from the PIAs through surface-based 
investigations, including boreholes, carried out to evaluate the characteristics of the geological 
environment. 

3)In the third and final stage, detailed site characterization, including underground experimental 
facilities, will lead to selection of the site for repository construction. 

NUMO’s mission is to site and implement a repository for all the HLW arising from 
reprocessing of spent reactor fuel in Japan. Having observed that failures in siting programs 
worldwide are more often due to societal than to technical issues, NUMO decided to adopt an 
“open solicitation” approach to finding PIAs and initiated this process in 2002. NUMO has 
invited municipalities throughout Japan to consider volunteering as candidate areas for 
investigating the feasibility of constructing a deep geological repository. After preliminary 
confirmation of the geological conditions in the volunteer areas, NUMO will conduct literature 
surveys based on records of geological history. The results of the literature surveys will be  
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Figure.1 Three stages of the site selection process (ref.1)
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Figure.2 Response after receipt of an application from a municipality (ref.1)
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documented in reports and an opportunity will be provided to the relevant municipalities to read 
these reports and to give their comments and opinions. Fig. 2 shows the selection of Preliminary 
Investigation Areas (the first stage). Selection of Detailed Investigation Areas (the second stage) 
and selection of the site for repository construction (the third stage) will follow the same 
procedure, based on the results of preliminary and detailed investigations. To date, no application 
has been received from a volunteer municipality. One of the main reasons for this is considered 
to be a lack of public information about HLW and geological disposal. The extent of public 
involvement in the decision-making process, namely the aforementioned response after receipt 
of an application, is also not widely known. Public acceptance is vital for implementing the 
HLW disposal project. NUMO’s top priority is thus to obtain public trust and confidence and to 
disseminate a wide understanding of the HLW disposal project. In order to better understand and 
improve the existing situation, NUMO has attempted to analyze public perspectives of HLW 
and deep geological disposal. This paper describes the results obtained and the issues that 
NUMO must tackle immediately. 

2. Analysis of public interest in safety issues 
Public involvement is essential in pursuing a deep geological disposal project in Japan. The 
disposal project for HLW adopts a challenging new approach that has to ensure public 
understanding of the issues involved and, from a technical aspect, long-term safety extending 
over thousands of years. NUMO believes that transparency in information disclosure, 
particularly on safety issues, is indispensable for generating public trust in the project.  
NUMO has been conducting various measures aimed at gaining public confidence, including 
efforts to explain the fundamental technical safety of geological disposal. 

2.1 Group interviews 
In 2002, NUMO conducted 13 group interviews in order to better understand public interest and  
concerns related to deep geological disposal. A total of 78 people, randomly selected from a list 
of a Tokyo-based public survey firm, contributed to the interviews. Better ways were also sought 
to convey safety-related information to the public. The group interviews were conducted with 
members of the public, including 12 university students, 12 housewives, 12 engineers, 24 
businessmen,6 schoolteachers, 6 municipal government staff and 6 senior citizens (over 60 years 
old). Groups, each consisting of six individuals, were formed by occupation and held a two-hour 
session on deep geological disposal. The session consisted of preliminary interviews, free 
discussions aimed at understand existing knowledge, presentations about deep geological 
disposal, questions and answers about the presentations and post-presentation interviews. 
Comparisons of pre- and post-interview questionnaires about the safety and importance of 
geological disposal are shown in Fig. 3 and Fig. 4 respectively.  
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Figure.3  Perceived risk associated with deep geological disposal (ref.2)
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As shown in Fig. 3, in the pre-interview questionnaire survey 66.7 percent of the interviewees 
were anxious about deep geological disposal, whereas 18.1 percent responded that they were 
fairly comfortable with the idea. The remaining 15.3 percent remained neutral. Subsequently, in 
the post-interview questionnaire survey, 47.9 percent of the interviewees commented that they 
still felt unsafe, but the percentage of those who felt safe had increased to 33.8. This appears to 
be because public information needs were temporarily fulfilled and the interviews were 
perceived positively as an opportunity to learn and think about deep geological disposal, a topic 
with which most people are not familiar. 

In Fig. 4, the pre- and post-interview questi aire surveys highlighted the fact that, after 

 provided 
security, 
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Figure.4  Perceived importance of deep geological disposal (ref.2)

onn
learning about the role, advantages and risks associated with deep geological disposal, the 
interviewees who initially took no position on the construction of a repository later replied that 
constructing a repository was inevitable. The increase in the category “perceived as necessary” 
was mainly due to the fact that interviewees who showed no interest in the pre- interview 
questionnaire survey ultimately comprehended the need for deep geological disposal. 

Fig. 5 shows the changes in people’s feelings about geological disposal after being
with detailed information on the geological disposal program. After interview, images of 
utility, safety and familiarity usually tend to increase. Information on the risks associated with 
geological disposal and associated technical explanations cannot generally be easily understood  
by lay people. However, the results of the interviews suggest that even such complex 

Figure.5  Results of pre- and post-interview questionnaires. (ref.2)
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information can be understood better as a result of introductory lectures and discussions. The 
overall result of the survey of impressions before and after the group interviews showed a fairly 
positive trend, with all the groups making progress on questions regarding safety, feelings of 
security, usefulness, familiarity and so forth. The results suggest that providing relevant 
information is a very useful way to reduce major concerns regarding HLW disposal. The input is 
also useful for identifying factors relating to safety issues that are considered to be important for 
gaining public acceptance of the HLW program. From the results, the following five aspects 
emerged as general characteristics: (1) Most people have no concrete image of what HLW 
actually is. (2) Many people would like to know how issues associated with HLW disposal were 
perceived socially at the beginning of development of the nuclear power program. (3) Instead of 
being concerned about long-term safety, people tend to worry more about risks in the immediate 
future, such as operation of reprocessing plants and transportation of HLW. (4) Some people 
expect major future developments in science and technology, so they do not recognize 
geological disposal as being a “favorable” strategy at present. (5) The NIMBY syndrome clearly 
exists in the case of the HLW repository siting. 

2.2 Social surveys in Japan 
In 2003 and 2004, NUMO conducted surveys in metropolitan areas and relatively small-sized 
municipalities (population < 200,000), to examine current concerns of the public regarding 

ents, aged between 16 and 65 years old, were randomly sampled 

he abduction issue. 
osal of HLW ic  a rating of 15% for 

metropolitan areas and 12.1% for provincial areas. Fig. 7 shows images of HLW in metropolitan 

various risks in Japan. The resid
in each area. The sample size of the survey ranged from approximately 1,000 to 2,000 
respondents.  
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Fig. 6 shows the public concerns that arise in daily life. Greater concerns in both metropolitan 
and provincial or rural areas 

Figure.6  Public concerns in daily life (ref.3)

are pension issues, economic trends and t
 is of relatively low concern to the publ , with

and provincial areas, while Fig. 8 shows images of nuclear power plants (NPPs) in metropolitan 
areas. Higher rated images associated with HLW are radiation, environmental destruction and 
danger in both metropolitan and provincial areas; higher rated images associated with NPPs are 
radiation, power and accidents. The public that had an image of danger showed a rating of 6% 
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for NPPs and 11% for HLW. For the image of “scary”, the rating showed a similar result to 
previous one, with 4% for NPPs and 7% for HLW. The survey result also suggested that the 
public had a positive perception of NPPs as a power resource. Thus, it can be said that HLW is 
rejected more emotionally by the public as compared to NPPs. These results indicate that the 
majority of the public in Japan does not recognize HLW as a pressing issue that needs to be 
resolved. Identifying how to generate and communicate more effective and appropriate 
information on the HLW issue should thus be considered a priority. 

2.3 Simulations 
In an effort to further promote public involvement in the HLW disposal project, NUMO 
conducted a study in 2005 using simulation to explore the possible outcome of involving the 
public in the siting of a HLW repository. The HLW disposal project is highly public in nature 

Figure.7  Images of HLW in metropolitan and rural areas (ref.3)

Figure.8  Images of nuclear power plants in metropolitan areas (ref.3)
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and requires long-term commitment on the part of those who advocate it. It is therefore 
important to gain sufficient public acceptance and to acknowledge the conclusion of the public 
as a whole as reached through active public involvement and self-initiatives in the 
decision-making process. Although the conclusion of the public as a whole may not always 

y individual, it is still the decision reached by the public through active 

each lasted for 3 hours. Invited to participate were approximately 30 students from colleges and 
graduate schools, particularly those majoring in social and natural sciences. The theme of the 
simulation was “how to judge and decide on applications of municipalities as Preliminary 
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involvement and discussion. It is therefore difficult to believe that public opposition to the 
original outcome would greatly increase. The simulations, or discussions, were held twice and 

Investigation Areas for a HLW repository”. The results showed that the benefits of applying to
host a repository are perceived to be government subsidies, creation of employment 
activation of other industries; in other words, there was an expectation of regional development
and contribution to the economy. On the other hand, disadvantages are considered to be loss
independence of the host community, deterioration of the community image, environmen
concerns, friction with surrounding communities and risk concerns for future generations. Th
results suggest that public debate at community level requires the following three elements: (1
opportunities for community residents to learn about the HLW disposal project and it
implications from various perspectives, (2) sufficient time for them to understand the necessit
of the project and pertinent safety measures and (3) opportunities for public meetings where
individuals can exchange their views. It was also revealed that the three-stage approach to si
selection was considered to allow people sufficient time to debate the possibility of being a host
community for the repository. In order to gain public acceptance for the HLW disposal project i
future, it is essential to modify the public involvement process and to develop appropriat
responses, bearing in mind the result of the simulations discussed above. 

3. Conclusions
NUMO is conducting various activities, including the efforts described in this paper, aime
specifically at developing confidence on the part of local stakeholders.From studies of pub
interest in the geological disposal issue, the following has been observed: 
1)In Japan, the public generally understands the need for nuclear facilities, but this is not true for 

geological disposal. This is partly because geological disposal is not perceived as being on t
immediate agenda. On the other hand, the general image of HLW changed positively af
information on HLW disposal was provided to interviewees. Providing relevant,
understandable information thus proved to be a very useful way to mitigate major concerns 
regarding HLW disposal.  

2)In addition, when the investigations using simulations were conducted for smaller groups, 
was suggested that public participation in the decision-making process would improve pub
acceptance .  

3)For promoting HLW disposal in future, public acceptance and active involvement of lo
stakeholders in the decision-making process will be essential elements of the program. 

4)Based on the results of these investigations, NUMO will continue to develop interactiv
communication activities aimed at gaining public acceptance of the HLW disposal project.  
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1. Introduction 
The national effort to secure a site to dispose of LLW in Korea has been successfully completed when 

Gyeongjoo was finally selected through its local referendum on November 2nd in 2005. The focus has 

been shifted to the future of spent nuclear fuels generated by 20 reactors in four nuclear complexes. Korea 

has a solid plan to raise its nuclear share, with 28 reactors in operation, in the electricity generation to 

46.7% by 2017.The total amount of spent nuclear fuel from these reactors will be 36,000 MT. To dispose 

of 36,000 MT, at least a four square kilometer underground layer is required.  

The characteristics of Korean disposal conditions are rather unique. Korea has a mixture of CANDU and 

PWR whose inventories and decay heats are quite different. The spent nuclear fuel is assumed to be 

emplaced into stainless steel containers filled with cast iron. Calcium bentonite is used as a buffer 

material between a waste container and a surrounding rock. Radionuclides passing through barriers will 

eventually reach the biosphere. Two pathways are identified as major ones; one following the stream of 

ground and surface waters to the ground surface, a river and a marine environment, the other intersecting 

a small well whose extracted water is consumed by local residents.  

To safely disposed of spent nuclear fuels, KAERI has developed the Korean Reference Disposal System 

(KRS). To assess the long term post closure radiological safety, KAERI has developed the following 

products; 

(1) The KAERI FEP Encyclopedia, 

(2) Reference and alternative scenarios in association with the corresponding rock engineering 

system matrixes, assessment method contexts and flow charts, 

(3) Assessment codes, MASCOT-K and MDPSA, 

(4) PAID, the input database for total system performance assessment(TSPA), 

(5) Safety assessment on two reference and other selected scenarios, 

(6) Korean biosphere modeling, and 
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(7) Quality assurance systems in association with the CYPRUS, the cyber R&D platform system 

and

(8) The flow visualization lab as well as the virtual reality system. 

These R&D outputs aim at quantitative assessment of safety and confident building for general public as 

well as a scientific community. 

2. Scenario Development 
KAERI has developed its FEP encyclopedia since 1997. Currently 382 FEPs are identified throughout 

FEP identification, evaluation and screening processes. FEPs are classified into two categories; scenario 

defining FEPs(SDF) and process and event FEPs. SDFs which are noted as features become the diagonal 

elements of the rock engineering system (RES) matrixes, while processes and events turn out to be the off 

diagonal elements of RES matrixes. The interactions among these elements determine the scenarios. 

These interactions are sequentially recorded into the FEAS program, which represents FEP to Assessment 

through Scenario, a web based system to record and store information on FEPs, RESs, scenarios, and 

their corresponding assessment contexts and methods. At this moment, FEAS is integrated into the 

CYPRUS, a cyber R&D platform which serves as a portal for total system performance assessment of a 

potential HLW repository. 

Two reference scenarios are identified, labeled as R1 and R2. R1 is the case that radionuclides follows the 

pathways of ground and surface waters in fractured media and a major water conducting feature (MWCF) 

and finally reach the biosphere. On the other hand, R2 is the case that radionuclides are extracted at a 

small well which locates at the interface between fractured media and a MWCF. 

For these two reference scenarios more than tens of alternative scenarios are identified. So far more than 

twenty scenarios as shown in Table 1 are evaluated. In addition, the so called initial container failure 

scenarios are also assessed. 

3. Scenario Assessment 
To asses the safety of a repository the MASCOT-K code has been used. The MASCOT originally 

developed by Serco Assurance for LLW disposal are modified to add features describing the dissolution 

of spent nuclear fuel in fully saturated media. Two dissolution mechanisms such as gap and congruent 

releases are coded into the original version. To verify the MASCOT-K, code comparison studies are 

performed with AMBER and PICNIC for two different scenarios which are quite similar to R1 and R2 

except source terms. It is turned out that the results from the MASCOT-K are quite similar to those from 

two other codes. 

After verification, MASCOT-K along with the aids of AMBER are applied to assess the safety of a 

generic potential HLW repository in Korea. The data are collected from literature surveys and limited 



93

field tests in two different parts of the Korean peninsular, Youngdong and Youngseo areas. In fact the data 

from the Youngseo area which represents the western part of Korea are collected from the borehole 

networks in association with the K-URF, a small scale underground tunnel inside KAERI. 

Table 1. Scenarios Assessed in ’05 TSPA in KAERI 

Scenario name Description

R1ref Fracture + MWCF Geosphere 

R2ref Fracture + Small well 

R1refDifIRF R1 with Sr97 IRF 

R1TenLessGap R1 with 1 folder less IRF 

R1EDZCB R1 geosphere + EDZ with 1folder increase in a porosity 

R1EDZCBBTenVnPoro R1 geosphere + EDZ with 1 folder increases in a velocity and a porosity 

R1EDZCBBMDDVPORO 
R1 geosphere + EDZ by CB with 1 folder increases in a velocity and a matrix 

rock porosity and 1 m matrix diffusion depth 

R1FiveLongFrac R1 geopshere but a fracture length becomes 500 m 

R1FR R1 geosphere with fault reactivation 

R1TenLargerb R1 geosphere assuming 1 folder increase in a fracture aperture 

R1HundredLargerb R1 geosphere assuming 2 folder increase in a fracture aperture 

R1ThousnadLargerb R1 geosphere assuming 3 folder increase in a fracture aperture 

R1InfMDDFrac R1 geosphere assuming infinite matrix diffusion distance 

R1MDD1cm R1 geosphere assuming 1cm matrix diffusion distance 

R1MDD10cm R1 geosphere assuming 10cm matrix diffusion distance 

R1TenMatrixD R1 geosphere with 1 folder increase in a diffusion coefficient  

R1TenHigherKd R1 geosphere with 1 folder increase in Kd of a surrounding rock matrix 

R1TenHigherVFrac R1 geosphere assuming 1 folder increase in pore velocity 

R1TwoLongFrac R1 geosphere assuming increase of fracture length by 2 times 

R1TenLongerFrac R1 geosphere assuming 1 folder increase in fracture length 

R1TenK R1 geosphere assuming 1 folder increase in pore velocity in MWCF 

R1TenLongerMWCF R1 geosphere assuming 1 folder increase in length of MWCF 

R1MYCLT R1 with 1 million year canister lifetime 
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Table 1. (Continued) 

R1TenThoYCLT R1 with 10,000 year canister lifetime 

R11e5YCLT R1 with 100,000 year canister lifetime 

R1PSACLT R1 with triangular distribution of canister lifetime 

R1ICFref R1 with reference initial container failure rate 

R2refDifIRF R2 with SR97 IRF 

R2MYCLT R2 with 1 million year canister lifetime 

R2TenThoYCLT R2 with 10,000 year canister lifetime 

R21e5YCLT R2 with 100,000 year canister lifetime 

R2PSACLT R2 with triangular distribution of canister lifetime 

Figure 1 represents the annual individual dose rate as a function of time since emplacement for the R1 

scenario. 

Figure 1. The Annual Individual Dose Rate for the R1 Scenario 
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Results show that I-129 whose half life is over one million year is the dominant nuclide over the dose rate 

due to its characteristics of a release without retardation in man-made and geological barriers. After that 

other fission products such as Tc-99, Sn-126, C-14 affect the total dose rate. And after a million year, the 

effect of transuranic (TRU) elements becomes noticeably along with their lengthy decay chains. Figure 3 

illustrates the change of the annual individual dose rate in the case with one million year canister lifetime. 

Figure 2. The Annual Individual Dose Rate for the R1 Scenario with One Million Canister Lifetime 

Still, the I-129 is the dominant nuclide to the dose rate. However, the contribution of TRUs becomes 

significant later times. Figure 3 represents the peak dose rates from different scenarios. As noted the 

peaks are below the 1E-7 Sv/yr level for all cases where the currently proposed guideline for the dose rate 

in Korea is 1E-4 Sv/yr. 
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Figure 3. Annual Individual Dose Rates for Different Scenarios 

4. Conclusions
More assessments for different scenarios are under study in KAERI. All results are reported as the ’06 

TSPA report which summarizes all R&D activities during the ten year period from 1997 and 2006. The 

results for all assessments are recorded in the CYRUS system to assure traceability, transparency, 

reproducibility, review, and retrievability. 
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This paper discusses possibilities of public involvement in radioactive waste man-
agement. A general overview of the radioactive waste issue is presented referring to 
a proposed model of the respective decision-making process. Based on the well-
known participation ladder by Arnstein (1969), we differentiate various intensities 
of public involvement. A matrix with public involvement and the decision-making 
process is introduced and three prototypical patterns are discussed. We conclude 
that time frame, the level of public involvement and the mission have to be consid-
ered as well as techniques and the overarching context – all in all, a systematic and 
dynamic approach for public involvement is needed. 

1. Introduction 
Large infrastructure projects and technological innovation are sometimes blocked by 
heated and long lasting opposition. This is exemplarily the case in the selection and 
evaluation of repository sites for nuclear waste [1][2]. Though, nuclear waste is a 
technological constraint, its governance is far more than a technical problem. Wher-
ever a site will be identified, some people have to take the burden and therefore 
other than technical aspects have to be considered as well [3].  
For some years participatory technology assessment approaches have been proposed 
as a means to foster decision-making processes (DMPs) and to generate more robust 
solutions [4]. Nevertheless, the legitimacy of participative approaches is still a con-
troversial issue. It is argued that lay people exhibit knowledge deficiencies as well as 
irrational thinking towards technical issues or selfishness of participants; and criteria 
for selection of participants are notoriously discussed [5]. Furthermore, despite the 
claims for more public involvement, it is often unclear what is actually understood 
by participation [6]. Hence, it is not surprising that “little progress will be made in 
establishing a theory of ‘what works best when’” [7:551]. 
We first give an overview of the German site selection procedure for nuclear waste 
repositories as proposed by AkEnd [8] – a particularly well defined example of 
DMP – and show its resemblance with generic characteristics of a strategic DMP. In 
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the subsequent sections we present some commonly discussed typologies of public 
involvement to guide the choice of an appropriate technique. Against this static 
view, we will propose a dynamic pattern with different intensities of involvement 
over time. We conclude by recalling insights from literature and from our own ex-
perience in collaborative DMPs. 

2. Decision-Making Process in Repository Site Selection 
In 1999 AkEnd – the Committee on a site selection procedure for repository sites –
was set up by the German Ministry for Environment, Nature Conservation and Nu-
clear Safety (BMU); its mission was to develop a traceable site selection procedure 
based on sound scientific criteria [8]. The Committee proposed a three-phase proce-
dure:  

Phase I: Development of a procedure. It strives for the selection of a site by the 
Committee. The public was informed via Internet and interested people had the 
opportunity to be involved in discussions. The phase was terminated by the release 
of recommendations [ib.] in end-2002. 
Phase II: Agreement on the procedure. This is a three-step phase aiming at a po-
litical and legal securing of the procedure, including a broad discussion (by ex-
perts and all relevant groups) on the criteria and procedure proposed by the Com-
mittee in Phase I. This phase should not exceed two years. In this phase an inten-
sive and interactive communication with the public is planned. 
Phase III: Implementation of the procedure. It is designed to implement the proce-
dure agreed upon in Phase II. The procedure ends with the investigation of at least 
two sites and is scheduled for around ten years. This phase is separated into five 
functional steps: i. Identification of areas; ii. Selection of geologically favourable 
partial areas; iii. Identification and selection of site regions; iv. Underground ex-
ploration of two or more sites; v. Decision on a site (out of at least two). In this 
phase participation develops from information to an intensive and active involve-
ment (including votes and a potential for recourses, so-called “going backwards” 
[8:66]. 

The proposed process, especially Phase III, resembles the structure of strategic deci-
sion processes proposed three decades ago by Mintzberg and colleagues [9]. This 
process includes three main phases: i. Problem-identification; ii. Development of the 
problem; iii. Selection of one option. For Mintzberg and colleagues, the second 
phase is the “heart of the decision-making process” which “leads to the development 
of one or more solutions to a problem” [9:255]. Yet, it needs to be recognized that 
the first phase is decisive as here problems and opportunities in particular must be 
identified. In a decision problem with high stakes, i.e. various involved stakeholder 
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groups, this entails, at the outset, the joint problem definition by all those involved 
[10].  
This general decision-making model is valid for complex decision problems such as 
the selection of a repository site for nuclear waste [3:126]. Usually DMPs are not 
linear, certainly not in complex and ill-defined issues such as environmental prob-
lems [11:26passim], radioactive waste in particular [3:105]. Different aspects have 
to be taken into account, various persons or groups over long time periods may be 
affected and therefore have to be involved.  

3. Different Forms of Public Involvement 
Since the “ladder of citizen participation” by Sherry Arnstein (1969) [12], several 
typologies of public involvement have been proposed to help the selection of an 
adequate technique (for a review stressing the importance of matching technique to 
purpose, see e.g. [13]): 

Arnstein [12] proposed eight levels of public participation classified within three 
groups according to the degree of empowerment: non-participation (manipulation, 
therapy); degrees of tokenism (informing, consultation, placation); degree of citi-
zen power (partnership, delegated control, citizen control). Thus, information and 
consultation have a negative connotation in Arnstein’s perspective. 
Rowe & Frewer [6:255] define the three distinct forms of public participation: 
communication, consultation, participation. Whilst ‘communication’ and ‘consul-
tation’ essentially have a one-way information flow, the third one is characterised 
by a two-way interaction.  
Hennen and colleagues [14:41passim] distinguish between a stakeholder approach 
– which means organised groups – and citizen consultation that involves the pub-
lic at large. 

In our view no conclusive typology has yet been developed. This would entail e.g. 
the following: which groups should be involved (experts, stakeholder groups, pub-
lic); by which information flow (one way, two way); giving what degree of power 
(full power to public, equal power for all, none to public); and what is the objective 
of the DMP (decision only, learning in the process). Moreover, the often met under-
standing of ‘one technique belongs to one type of participation and is hence ade-
quate in a given context’ is in our view questionable and does not acknowledge the 
dynamic character of a DMP.  
To illustrate the importance of a dynamic understanding, we use a distinction of 
public involvement based on the general idea of increasing degree of empowerment 
by Arnstein [12], but adopted following our own experience [15][16] and the rec-
ommendations of the International Association for Public Participation (IAP2) [17]: 
information, consultation, active involvement, collaboration and empowerment. We 
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consider information and consultation as rather weak forms of public involvement. 
These forms have generally a non-committal character. More up the ladder, we have 
activating forms of involvement which require a commitment but give binding 
power to the input. The range varies from two-way communication and discussion 
(active involvement) to collaboration. In the latter, participants will be responsible 
for the progress of process and output on equal footing. On the upper end, public 
will be empowered, giving it full power over content and process.  

4. Dynamic Pattern of Public Involvement
We combine now the different forms of public involvement with the generic DMP – 
exemplarily shown in the proposed AkEnd procedure (see Figure 1). In our view, 
each phase of the DMP will have its specific and adequate form of public involve-
ment. In fact, no process of a complex decision-making problem only needs a single 
level of public involvement; it will rather span different levels at different points in 
time. The level of involvement of the public depends on the phase and goals of the 
process – and its context. To illustrate the importance of such a dynamic understand-
ing, we schematically present two prototypical static patterns of public involvement 
found in literature – explicitly or implicitly – and with two distinct underlying ra-
tionalities, namely that of “technical” vs. “cultural rationalists” [18]. 

“Expert” Approach 
The “expert” approach (doted line) is strictly limited to expert persons, who have the 
control over the definition of goals, content, procedure at each phase and outcome 
following the credo of “Decide – Announce – Defend”, that the problem is a techni-
cal one and therefore to be solved exclusively by technical experts. The underlying 
rationale is the classical and strict separation of scientific analysis and political deci-
sion [14:35]. Public involvement is limited to information and consultation. This is 
of course a simplified picture not reflecting e.g. the different experts and expert roles 
found in a complex DMP (see e.g. [19][20]). 

“Grassroots” Approach 
The counterpart is the “grassroots” approach (dashed line) where the public is fully 
empowered all the way through the DMP. The public decides on goals, content and 
process. There are three arguments supporting this position: Firstly, concerned peo-
ple are the best experts for their problems and their needs (“Eigenkompetenzthese” 
[21:32]), Otway called “the people whose lives are affected … the true experts on 
questions of value regarding the risks of technology” [22:125]. Secondly, particu-
larly in complex and long-term DMPs process aspects should compensate for poten-
tial technocratic biases [23]; the process role is enhanced by inclusive participation 
[24]. Thirdly, empowerment of the “concerned” strengthens the legitimacy of deci-
sions [25:224] (see also [26)].  
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Figure 1: Degree of public involvement in a DMP – with special reference to the German AkEnd pro-
posal of a selection procedure for repository sites – and corresponding levels of public involvement (for 
‘grassroots’ and ‘expert’ approach, see text). The adapted approach is only indicative. Possible involve-
ment techniques: FSC Future Stakeholder Conference, CJ Citizen Jury, pCC public Consensus Confer-
ence, SHCC Stakeholder Consensus Conference. Special challenges lie in the integration of re-
gional/local needs (e. g., expressed by regional vetos) into the national decision frame (AkEnd proposed 
the final decision to be taken by the German Parliament, the Bundestag). 

“Adapted” Approach 
Against these two prototypical static understandings of public participation, we pro-
pose an adapted form (following [27]). Our “adapted” approach considers the con-
crete issue at hand, the step at any one time within the DMP, and the related context 
to derive level of involvement and adequate techniques (bold line, specifications are 
illustrative). In reality the line pattern would be even more dynamic as there might 
be sub-steps and “process loops”.  
The first phase of the exemplary and indicative procedure is covered by the experts, 
the Committee, which got the mandate to develop a procedure by the German gov-
ernment, and which needs a sound scientific background. In the following two 
phases steps of expert work (find areas of favourable geological conditions) alter-
nate with steps where public input is essential (agreement on procedure; discuss ex-
ploration programme; identify assessment criteria, etc.). Our approach is backed up 
by the legal considerations towards differentiation as Bora suggested in 1999 [28]. 
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Based on this dynamic and systematic approach, we can specify concrete demands 
for public involvement techniques in each phase of the DMP and suggest which 
technique is probably most suited in which stage. We point out that we do not regard 
any single technique as suited for all phases and participants involved but rather opt 
for a fine-tuned approach combining different techniques according to their specific 
strengths. It needs to be emphasized that the adapted pattern followed in a DMP 
itself has to be developed in a discourse among all participants and jointly approved 
as part of the agreement on procedure. 

5. Conclusions 
We have seen that the actual selection of adequate participatory techniques is a 
complex issue. Planning and implementation of the chosen approach do not seem 
trouble-free either. In conclusion, we summarise some important prerequisites for 
successful public involvement. We refer both to insights from a thorough analysis of 
the literature and our own experiences1.

Framing of the Process 
We surmised that every tool has to be matched with the goals to be achieved and 
with the respective situation to be dealt with. Attention, however, has to be given to 
the point where in the policy cycle the DMP is: design, implementation or evalua-
tion [31:22], including the framing of the process. The importance of framing is well 
illustrated by Renn [32]. Whatever set of techniques will be implemented, it has to 
be ensured that it is well integrated into the existing or envisaged DMP, preferably 
in a formalised and legal procedure [33]. Politicians, public officials and senior man-
agement need to be committed to active involvement from stakeholders and the pub-
lic [34][35].  

Representation of Public Crucial 
In actual practice, very often rather few participants from a restricted number of so-
cial groups are involved [36]. This is aggravated by the possibility that the “public 
may not be that willing to participate in time consuming, face-to-face processes, 
especially if they cannot be assured that their involvement will make a difference” 
[37:248]. What is necessary is a “buy-in at the community level, especially by civic 
leaders, to mobilize citizen deliberation” [ibid.]. Coverage can be improved: by con-
sulting more intensively who could be invited, by inviting more participants at the 
start, and by holding a row of different meetings offering various opportunities to 
those interested [36]. In radioactive waste management, the interest of the public 
                                                
1 The approach was put up for discussion in the various Work Packages of the stakeholder-
based EU Framework 6 research programme COWAM 2 (2004 – 2006) [29]. We also recog-
nise similar, more technical approaches, like NRC’s “Adaptive Staging” [30]. 
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might be changing throughout the project as at later stages only few concrete sites or 
regions will be potentially affected. This raises attention locally but probably lowers 
attention at the national level and alter the composition of the participants of the 
process. 

Output more than Decision Taking 
Sometimes participatory approaches are only chosen to improve the actual decisions 
to be taken. But there is much more that forms the potential outcomes of a participa-
tory project: “Their potential lies instead in features such as the information they 
provide to decision makers, the legitimacy they add to policy outcomes, and the 
positive effect they have on civil society and the development of a more informed 
and civil democratic culture” [38:420]. This is also recognised by the people in-
volved who claim that they have learned much throughout the project: “[Learning] 
was clearly the most important priority for a number of participants, more so than 
actually influencing future policy” [36:117]. For robust decision-making, hopefully 
mutual learning takes place [11]. 

Functional Level of Public Involvement 
We reiterate our main line of argumentation: The selection process for a radioactive 
waste repository site is a socio-technical decision problem. This requires an inclu-
sive and appropriate involvement of both technical experts and the concerned soci-
ety. Depending on phase and the issue to be tackled, it is necessary to consider an 
adapted level of public involvement. To put it bluntly, e.g. the identification of geo-
logical areas must be done by scientists – they have the necessary knowledge and 
skills. But the selection of a final site out of a set of options in compliance with col-
laboratively developed scientific criteria requires an intense cooperation among ex-
perts, the public and decision makers – most probably giving the people affected the 
right to vote. 
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1. Introduction 
Background 
Public participation plays a vital role in the process of planning and licensing poten-
tially hazardous and/or publicly disputed installations.  
Major conflicts in the affected region may be avoided if the public or representatives 
are given the opportunity to participate already at an early stage of developing a 
project. . Especially in contested projects, planning units or developers have sought 
to reduce the risk to fail at a late stage due to lack of public acceptance. Therefore 
public participation going beyond legal requirements has played an increasing role 
in the last years. This development can very clearly be observed also within the field 
of radioactive waste management1, especially final disposal. 

Research Activities 
This paper reflects the first findings of a current research project funded by the 
German Federal Office for Radiation Protection and conducted by an interdiscipli-
nary working group of the OEko-Institute. One focus of this project is the systematic 
analysis of past and existing participatory processes in different nuclear and non 
nuclear projects. On the basis of this analysis and a literature review a specific con-
cept for public participation in the site-selection and approval process of a repository 
for high radioactive waste (HAW repository) in Germany will be derived. The con-
cept shall foster transparency and acceptance.  

The working group of the OEko-Institute combines long standing research experi-
ence and an intimate knowledge of radioactive waste management including politi-
cal, technical, management and social problems of final disposal on the one hand. 
On the other hand members play an active role in stakeholder processes of different 
non nuclear projects as well as experience with a wide range of participative meas-
ures and their impact. This allows an approach which integrates the specific features 
of radioactive waste disposal with a wider perspective on the demands and opportu-
nities of stakeholder processes. 

1 cf. e.g. publications of OECD/NEA and the Forum on Stakeholder Confidence (FSC) 
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The Current Situation in Germany 
The procedure of site selection for a HAW repository in Germany still has to be 
specified [1]. The procedure introduced by the “Committee on a Site Selection Pro-
cedure for Repository Sites” (Arbeitskreis Auswahlverfahren Endlagerstandorte - 
AkEnd) [2] has not been adopted. The Committee had suggested installing a nego-
tiation group to discuss the AkEnd proposals in the so called “Phase II” [3]. This 
suggestion could not be followed because not all relevant stakeholders were willing 
to participate. An internal draft for a federal law implementing main elements of the 
AKEnd findings was developed by the Ministry for Environment in 2005, but has 
never been brought to the cabinet. Due to the change of Government in Germany, 
the next steps still are under consideration. For these reasons a number of basic 
questions on final disposal are still unsolved today, e.g. the procedure of site selec-
tion and the extent of comparison of different sites, criteria for comparison and as-
sessment of sites, financing of different measures as well as compensation and inte-
gration of local development. Therefore the concept to be developed by the Öko-
Institut must follow a modular approach to make sure that it can be adjusted to fu-
ture options for different procedural approaches for site selection. 

2. Methodological Approach 
With regard to the demands on transparency, public acceptance and the correspond-
ing needs for public participation, there are many similarities between a HAW re-
pository and other types of potentially hazardous and/or publicly disputed installa-
tions. Almost every affected country will only have one site with a HAW repository. 
Therefore it is necessary to derive as much information as possible from processes in 
other industries and in other countries to ensure a successful approach towards the 
unique project of planning and licensing a HAW repository..  

The methodological approach of the current research project comprises a description 
and evaluation of 15 planning and approval processes of different nuclear and non-
nuclear projects, each contentiously debated in public. These projects cover e. g. the 
enlargement of aviation capacities in Frankfurt, Vienna and South England, new 
building of high speed rail links in Germany and a rail tunnel in Austria, the site 
selection process for a dumping ground in the Main-Kinzig region (Germany), new 
building of the race course “Lausitzring” (Germany), site selection processes for 
nuclear waste repositories in Switzerland, Finland and Belgium and the licensing of 
12 interim storage facilities for spent fuel in Germany. Views of different stake-
holders and national as well as project specific characteristics are identified and will 
be considered. 

The analyses cover the set of aspects listed in table 1. These aspects were identified 
as relevant 

to describe the measures of public participation,  
their links to the corresponding international and national legal framework, 
their integration into the formal and informal approval process, 
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the relevant political and societal background, conditions of the project and na-
tional specifics. 

The systematic evaluation of the projects is accompanied by a detailed literature 
research and analysis and by a summary of international and national legal require-
ments. On this basis, positive strategies and measures of public participation are 
identified and evaluated under consideration of the demands of the German disposal 
process. A specific proposal for public involvement will finally be developed which 
addresses different steps of a siting procedure. It will cover recommendations for a 
strategy on public involvement and associated measures as well as for the considera-
tion of socio-economic impacts. Also an estimation of costs of different measures 
will be given. 

Table 1: Aspects for analysis of reference projects assigned to five categories 
Category: Aspects of analysis: 
Procedural characteristics  Definition of the process in advance 

Iterative approach 
Comparison of alternatives 

Public involvement Information 
Dialogue 
Participation 
Effectiveness of the applied measures 

Socioeconomic impact Regional development 
Compensation 

Financing Costs 
Sponsors 

Relevant conditions Political impacts 
Legal requirements 
Relevant actors and stakeholders 

The project is embedded in discussions with scientist and stakeholders in two stages: 
A first round will consist of a workshop with experts dealing with the scientific 
approach, legal requirements and first findings and results from project and literature 
analyses.
The second discussion in a larger circle of scientists and practitioners will take place 
on the basis of the draft results and proposed guidelines for public involvement for 
the HAW repository siting and licensing procedure. With this more extensive work-
shop it is intended to stimulate national discussion, improve the proposal where 
necessary and to foster a common understanding of the proposed measures for pub-
lic involvement. 
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3. Two Examples: The Swiss Approach for Siting a Repository; 
The Vienna Airport Enlargement 

3.1  Example: The Swiss Approach for Siting a Repository 
The Siting Process for a Low-/Intermediate Level Waste Repository 
Switzerland has a long tradition of participatory democracy. This has a strong influ-
ence especially on the early phases of the siting processes for repositories for low-
/intermediate level waste and for high level waste.  
The siting process for a low-/intermediate level waste repository in the period be-
tween 1979 and 2002 shows several relations to the aspects named in table 1 in the 
categories “public involvement” and “procedural characteristics”. These, however, 
had not been formally fixed as a defined siting procedure.  
Measures of public involvement were based on Swiss legislation which ascribes the 
competence for mining activities to the cantonal level. During the siting process 
several measures for site characterizations had been subject to a cantonal mining 
concession which had been put to cantonal referenda. Due to this procedure, the 
local public of those sites which had been chosen and examined as potential reposi-
tory sites  

had been informed by the applicant using different media of information, 
could express opinions and communicate with the applicant and experts in local 
assemblies and  
had the final decision on the mining concessions by cantonal referendum. 

Furthermore the siting procedure for the low-/intermediate level waste repository 
followed a stepwise approach including reduction of possible sites in a selective 
process [4]. 

Nevertheless, the application for the general license for a repository at the Wellen-
berg site failed in 1995 due to the rejection of the necessary mining concession at the 
cantonal referendum. In 2002 the concession for an exploratory gallery at the same 
site was rejected at a cantonal referendum as well [5]. In retrospective, a break in the 
selection procedure was identified as the most relevant reason for public disagree-
ment: The Wellenberg site already had been rejected as a candidate site in the sec-
ond selection step, but had later been reintroduced into the procedure. The reasons 
and the background for this reintroduction were not communicated at the time in a 
transparent way and could not be completely understood by the public [4].  

These experiences underline the necessity of a traceable stepwise approach which 
also allows the return to an earlier step if iteration is needed due to new develop-
ments. Transparency is a necessary condition for public acceptance. The procedure 
and the criteria used in the different steps must therefore be fixed and clearly com-
municated in advance. The advantages of a stepwise approach including reversibility 
of decisions are also pointed out by the Forum on Stakeholder Confidence of the 
OCED/NEA, e.g. in [6]. 
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Current developments 
The latest developments in Switzerland can be understood as a reaction to the Wel-
lenberg experience and international evolutions: 
1. The new Nuclear Energy Act, in force since February 2005, stipulates that the 
concessions for site explorations are granted according to nuclear law that bundle 
any other licenses which are necessary according to federal law. Cantonal conces-
sions are not necessary. The need for a cantonal referendum has been replaced by a 
facultative referendum at the general license on the federal level.  
2. The federal authorities are currently developing a procedure for the siting process.  
It will define a stepwise procedure and criteria for site selection as well as require-
ments for public participation. According to [5] the procedure will focus mainly on 
safety related criteria, but socioeconomic aspects will also be taken into account. 
Cantons and neighbouring countries will be involved in the elaboration of the site 
selection procedure. 

Key messages:  
Final disposal as a national task with high potential for social and political con-
flicts needs careful evaluation concerning the distribution of competencies on 
the federal and the cantonal/regional level. Realisation of the national responsi-
bility may require concentration of competencies on the federal level. 
Measures of public involvement and participation need to be embedded into a 
stepwise procedure which is clearly defined, publicly known and discussed in 
advance. It should promote transparency concerning the process and the rele-
vant criteria applied in the different steps as well as the integration of public 
participation and the influence of public opinion on decisions and further devel-
opments. 

3.2  Example: The Vienna Airport Enlargement 
In summer 2005, after five years of negotiation, one of the largest mediation proc-
esses on environmental matters successfully ended with the signature of a system of 
contracts. They ensure the development of a third runway of the Vienna airport 
according to concrete stipulations on the one hand and several measures to limit 
aviation noise and its negative effects as well as to foster regional development and 
the setting up of a substantive fund for environmentally or socially oriented projects. 
The contracts also foresee the relinquishment of the right to legal redress against the 
permit of the enlargement of all stakeholders involved and a mechanism how open 
questions or future disputes shall be settled. This far reaching agreement in a field 
that in most other cases has created tension and political conflict has widely attracted 
interest. The success factors should thus be briefly analysed. 

Main steps of the mediation process 
In the late 1990ies it became clear for the Vienna airport operator, that from 2010 
the existing capacity of the airport would not be sufficient any more. In order to 
develop solutions that are compatible with other regional needs and to openly dis-
cuss the different interests, the airport decided to try to establish dialogue with its 
neighbouring municipalities, local initiatives against a third runway and public au-
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thorities. A well known Viennese lawyer and mediator was hired as process provider 
who as a first task should screen the options and provide for the further development 
and implementation of this idea. This provider has organised and accompanied the 
whole process until the final conclusion. The process was backed by the respective 
regions and the national government. 
After several weeks with informal separate negotiations to identify the needs and 
conditions of the main stakeholders, in spring 2000 a group was officially installed 
to prepare for a mediation process. The preparation group consisted of 12 represen-
tatives from the municipalities, initiatives, airport and regional authorities and was 
led by the process provider. The main tasks of this group were to define the goal of 
the mediation, to appoint a team of three mediators and to decide who should par-
ticipate in the mediation. For the mediation team a European tender was carried out. 
In January 2001 the first session of the mediation forum took place. It had been a 
precondition of the anti-noise initiatives, that before negotiating a third runway, 
there should be measures put into place to reduce noise and better protect neighbours 
under the current runway system. In May 2003 a first part of the treaties was signed 
by 50 parties addressing concrete measures to be implemented by 2004.  
The mediation forum had a steering group and several working groups. The discus-
sions and results of the process were continuously documented and published. The 
mediation team pursued a proactive strategy to communicate with the media. The 
results after the final negotiations in 2005 were positively received by the regional 
and national government and all political parties.  
The process has been extensively documented in [7]. 

Key messages:  
- An explicit, open and patient scoping phase on the expectations of the stakeholders 
and the clear definition of the aims, procedural rules and legal implications are nec-
essary when a legally binding compromise shall be generated 
- Creating a consensus needs time and patience. A time frame that is so tight that 
stakeholders feel rushed, can contribute to suspicion and can prevent the develop-
ment of compromises. It can be necessary to accept preconditions and realise con-
crete measures for confidence-building. 
- A process that is intended to create a binding commitment of the involved stake-
holders must be backed by the administration and politics. If it is unsure whether all 
aspects of a compromise will later be accepted by the government, the chance to 
bring stakeholders to concede might be weakened. 

4. Lessons learned 
The examples outlined above highlight the two key issues which the development of 
a strategy for public involvement deals with:  

Consideration of the political and societal conditions that influence a project 
and
Elaboration of the main organisational features and their application to the dif-
ferent stages of the process.  

The analyses of the 15 reference projects prove that both issues are satisfactorily 
covered by the aspects listed in table 1. 
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Most of the projects had measures applied for public involvement that go beyond 
legal requirements. However, a range of new standards has been set in the past years 
on the European level and has been implemented in the national law. Most relevant 
are the requirements for a strategic impact assessment (SEA) which requires early 
involvement of the public and includes the assessment of alternative sites. As SEA is 
a new instrument there is still a lack of practise and little case law concerning the 
realisation of the SEA requirements, e.g. the extent of assessments of alternative 
sites. But it is for sure that old-fashioned decide-announce-and-defend strategies are 
no longer acceptable under the modernized legal framework.  
The German legal system does not foresee extensive legally binding direct participa-
tion on local levels. In most regional states the possibilities for local referendums 
etc. – if they exist – are especially limited when it comes to projects that require a 
formal planning and approval procedure as it is the case with a repository. Therefore 
a concept for public involvement in that respect must rely on voluntary forms of 
participation such as long-term dialogue forums, local working groups, round tables, 
discussion panels or public opinion polls.. 

The legal requirements especially for the SEA and EIA procedures on the one hand 
and past experience in nuclear waste management on the other hand reveal that early 
public involvement is not a voluntary good-will act. Basic elements must be in-
cluded and violations can stop a project for good. In some disputed projects, addi-
tional elements and efforts to include stakeholders and the public in the development 
and decision making processes seems to be the only way to overcome continual 
conflicts. This seems especially true in the special case of a HAW repository, where 
the gap between scientific expertise, societal needs and the lack of clear conditions  
as well as society’s mistrust against all kinds of nuclear activities are among the 
hurdles that prevent progress.  

In order to raise public awareness of the importance of nuclear waste disposal and to 
develop public acceptance, the key features of the siting and approval procedure 
should be fixed in a “pre-procedural” stage. As stated in the Swiss example, this 
phase involves the public to achieve a broad basis of understanding and a high de-
gree of acceptance of the design of the key features.  
In the German case, this phase should also offer a platform where the main points of 
conflict are discussed between the relevant stakeholders and brought to a solution to 
overcome the current situation of virtual standstill. 

The reference projects also highlight the relevance to consider the socioeconomic 
impacts of major industrial or infrastructural activities. Independent expertise on 
regional development scenarios can serve as a basis for further discussion in the 
affected public. Experience shows that these questions raise more concerns and are 
of higher interest in the affected communities than e.g. details of technical realisa-
tion. Local representatives and the citizens with their expertise on the regional con-
ditions should be strongly involved in all issues of socioeconomic impacts and re-
gional development. 
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5. Further steps 
The design of the pre-procedural phase is currently of highest importance. A pro-
posal will be finalised shortly as a first result of the project. The evaluation of the 
reference projects and literature will go into more detail to spot the relevant meas-
ures of public involvement, their impact and their possible success in relation to 
different steps of the procedure. When developing the proposal, the integration of 
formal and informal measures of public participation in formal procedures will be 
considered as well as the implementation of regional development in the process. 
After a discussion of the proposal in a workshop with scientists and practitioners in 
spring 2007 the final results will be presented in summer 2007. 

Limited information currently is available on the costs related to special measures. 
This is mainly due to the fact that costs for public bodies for their efforts for public 
involvement are not being documented separately. Nevertheless, this aspect will be 
relevant for the final definition of the design of the siting and approval procedure 
and for this reason will be subject to further analyses. On the other hand it has to be 
considered that costs associated to certain measures of public involvement cover 
only one side of the balance, while the other side, namely the one of economical 
advantages and saving of costs for litigation that might result for the whole process, 
is even more difficult to figure out. 
The next steps in the disposal procedure in Germany are subject to political deci-
sions. When agreements on the key features of the siting and approval process will 
be made, the proposal for public involvement can be further concretised with respect 
to the different steps of the procedure and their specific requirements. 

References 
[1] Federal Ministry for the Environment, Nature Conservation and Nuclear Safety: Joint 
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste 
Management – Report under the Joint Convention by the Government of the Federal Republic 
of Germany for the Second Review Meeting in May 2006, September 2005 
[2] Arbeitskreis Auswahlverfahren Endlagerstandorte: Site Selection Procedure for Reposi-
tory Sites – Recommendations of the AkEnd - Committee on a Site Selection Procedure for 
Repository Sites, December 2002 
[3] Nies A., Lennartz, H., Mussel, C.: Transparency and Public involvement in Siting a Nu-
clear Waste Repository in Germany, Valdor 2001, Proceedings pp. 353 - 360 
[4] Kantonale Fachgruppe Wellenberg KFW: Bericht zur Standortwahl Wellenberg, January 
2002
[5] Department of Environment, Transport, Energy and Communications: Implementation of 
the Obligations of the Joint Convention on the Safety of Spent Fuel Management and on the 
Safety of Radioactive Waste Management - Second National Report of Switzerland in Accor-
dance with Article 32 of the Convention, September 2005 
[6] Nuclear Energy Agency, OECD: Stepwise Approach to Decision Making for Long-term 
Radioactive Waste Management – Experience, Issues and Guiding Principles, Paris 2004 
[7] Website of the mediation forum www.viemediation.at. Additional information was de-
rived from interviews and presentations of parties involved.



115

The Site Selected 
The Local Decision-Making Regarding the Siting 
of the Spent Nuclear Fuel Repository in Olkiluoto 

Matti Kojo 
University of Tampere 
Department of Political Science and 
International Relations 
33014 University of Tampere 
FINLAND 
matti.kojo@uta.fi 

1. Introduction 
In May 1999 Posiva, company responsible for the final disposal of spent 

nuclear fuel in Finland, suggested that the Finnish Government considers only 
Olkiluoto in Eurajoki in its application of a decision in principle to be a final disposal 
site. In January 2000 the municipal council of Eurajoki made a positive statement on 
the decision in principle. The Government made the decision in principle on the 21st

of December 2000, and the Parliament ratified the decision on the 18th of May 2001. 
The paper is focused on the decision making of Eurajoki municipality regarding the 
siting of the spent nuclear fuel repository. The paper shows how the interaction 
between the representatives of the candidate municipality and the nuclear energy 
industry was the crucial factor in the decision-making. Eurajoki serves as an 
example, in where the parties reached an agreement of the compensations for the 
final disposal repository. The negotiations between the Eurajoki municipality and the 
nuclear energy industry in reaching a positive decision are analysed from the 
beginning of the 1980's. The main emphasis is however on the years 1996-99, when 
the nuclear energy industry negotiated with the municipality on the compensation for 
the final disposal repository. 

2. Twenty years of arm-twisting in Eurajoki 
The question of nuclear waste was already under discussion in the early part 

of Teollisuuden Voima’s nuclear power station project, when the municipal council 
of Eurajoki approved the plan required by the licence to build a nuclear power 
station in December 1973. The prerequisite of the approval was, that the spent 
nuclear fuel should not be buried in Eurajoki's bedrock. This view was based on the 
information given by the nuclear power company. Local citizens took the promise 
seriously, and consequently the general view that the nuclear waste would not remain 
in Eurajoki stayed with the municipality over the years. 

The question of nuclear waste came up in 1977, when Teollisuuden Voima 
(TVO) proposed extending the plan of the power station area to include the area of 
Kaalo in Olkiluoto. People who opposed the idea of leaving the nuclear waste in 
Eurajoki, insisted that the construction plan should include defined limitations about 
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the storage of radioactive waste, as it had not been registered anywhere. In January 
1980 the local government of Eurajoki proposed by 4-3 votes (one abstained) to give 
consent to the council for the extension of the construction plan. The council 
approved the proposal (14 no's and 13 abstained) with the addendum, that the plan 
must not be submitted to the approval of the County government, until TVO has 
given an undertaking, that no final disposal of high active nuclear waste will take 
place in the area. TVO gave a written undertaking on 21.3.1980. The company 
underlined in its written undertaking, that the final disposal does not only depend on 
the company, and that it is not responsible for other decisions. Later on the 
opponents of final disposal recorded an objective in Eurajoki communal report, that 
the municipality should act so that the waste did not remain in Eurajoki. 

TVO negotiated between the years 1973-1980 with foreign companies on 
several occasions about a reprocessing agreement of spent nuclear fuel. When the 
TVO negotiations about the reprocessing agreement concluded in the early part of 
1980, it was clear, that spent nuclear fuel will stay at home for the time being, and 
that the company needed more storage space in Olkiluoto. TVO began the 
construction of separate water tank storage in Olkiluoto in 1984. The storage was 
taken into use in October 1987. 

TVO chose Olkiluoto in Eurajoki as one of the five sites for preliminary 
characterisation in 1987. As the site selection process of final disposal of nuclear fuel 
was approaching its next elimination stage, councillors Juha Jaakkola (Centre), 
Paavo Majaneva (Left) and Antti Puosi (Centre) proposed in December 1992, that 
the sentence in the communal report for 1993-97 "the council endeavours to act so, 
that no final disposal of high-active nuclear fuel will take place in Eurajoki 
municipality" should be changed as follows: "the council must act so, that no final 
disposal of high-active nuclear fuel will take place in Eurajoki municipality" 
(underlining by MK). The sharpened statement of the opponents' opinion was 
accepted, but it did not however have the desired effect on TVO, as the company 
selected Olkiluoto as one of its investigation sites. One must also notice, that even if 
the majority of Eurajoki's local council opposed final disposal in Eurajoki, the 
council had given a supportive statement to the application of decision in principle 
for the construction of the fifth nuclear reactor in November 1991. The votes were 
split 17-10. 

As the siting process progressed, the supporters of the project raised a 
discussion in Eurajoki, which aimed at the removal of the above statement from the 
communal report. In December 1993 the Council of Eurajoki did however accept, 
with the Chairman Juha Jaakkola's casting vote 13-13 (one abstained), this sentence 
for the communal report "The council must act so, that no final disposal of high-
active nuclear fuel will take place in Eurajoki municipality". Nevertheless, the 
arguments continued of the municipality's strategic line. Eurajoki municipal council 
accepted on 12.12.1994 the proposal by Keijo Kuusisto (Cons.), that the sentence 
expressing a negative attitude to the final disposal should be removed from the 
communal report. Markku Palonen (Soc.Dem.) spoke for the proposal stating that 
leaving the sentence that forbids the waste in the communal report, will weaken the 
interaction between the nuclear company and the local authorities. According to 
Palonen, the elimination of the sentence made the company take a positive attitude to 
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the change in property tax law, which will increase the local revenue. Councillor 
Majaneva proposed, seconded by Maritta Ristilä (Cent.) and Jaakkola, that the 
sentence be added to the communal report. The sentence including opposition to 
final disposal was eliminated from Eurajoki's communal report with 15-10 votes in 
December 1994. Political balance of power in the municipal council was for the first 
time in favour of the final disposal project. 

Where did the sudden - in the middle of the council’s period - change come 
from? According to the newspapers, the Eurajoki councillors were pressurised with 
the plan project to change their minds. TVO was simultaneously applying for a plan 
change for the island of Kuusisenmaa, which was only some hundred metres from 
the Olkiluoto island, but is situated on the side of the town Rauma. The councillors 
of Eurajoki were let to understand, that the site of the final disposal plant could be 
planned on the Rauma side. This would have also meant, that the property revenues 
(approx. 1,17 million €) from the repository would have found their way into the 
coffers of the neighbouring municipality. TVO's head of information forbade the use 
of pressure. The company however dangled the carrot of the financial benefits of the 
final disposal project in front of the municipalities' noses. In addition to the pressure 
exercised with the revenue income, the nuclear energy legislation had also changed 
during the year, as Parliament forbade the export and import of nuclear waste.1

Although the municipal council of Eurajoki had opposed the leaving of nuclear 
waste in the municipality, the opinion of some councillors had obviously changed in 
the sense, that they now only opposed final disposal of spent nuclear fuel in Eurajoki 
if it had originated abroad. 

3. Liaison Groups as Arenas for Corporatism 
A liaison group, which concentrated on bedrock research, was established 

between the municipality of Eurajoki and TVO (since 1996 Posiva) towards the end 
of the 1980's. The liaison group between Eurajoki and Posiva also acted as a follow-
up and steering group of the Environmental Impact Assessment process during 1997-
1999. The institutionalisation between Eurajoki municipality and TVO can be seen 
in the cooperation agreement signed in August 1995. With the agreement the parties 
attempt to establish a permanent and stable format. At the signing of the agreement, 
the municipal manager, Juhani Niinimäki stated "that the objective of the 
municipality was above all to maintain the financial stability regarding the revenue 
income".

According to the chairman of the Eurajoki local council, Juha Jaakkola 
(Cent.) preparations for the shaping of the municipality's opinion regarding the 
decision in principle application begun around 1996. In the liaison group of Eurajoki 
municipality and TVO, Posiva's Managing Director, Ryhänen told in February 1996, 
that it would be more advantageous both to the power company and Posiva, the 
earlier the decision on the disposal site can be made. The local authorities replied, 
that Eurajoki wanted to be one of the alternatives in the selection. The reply was 
unofficial and cautious, because the opinions of the councillors were clearly divided. 

1 After this change in the law the co-operation of power companies in HLNW management 
was crystallised in establishment of Posiva in 1995. 
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The matter was taken up again in the liaison group in March 1997, when the liaison 
group discussed "further development of the prerequisites for the cooperation 
between the municipality and TVO". The concrete project was the final disposal plan. 
Posiva told in April 1997, that in the Environmental Impact Assessment process the 
municipalities' visions are also taken into account. One of the effects from Posiva's 
active quest for visions was that the formulation of the municipality strategy was 
initiated in Eurajoki. The formulation of a strategy was influenced not only by 
discussing the selection of the final disposal site, but also by the weakened financial 
situation of Eurajoki municipality and the desire to safeguard the revenue income.2

The opening of the dialogue by the nuclear energy industry about the future image of 
the municipality did bring results. The preparations lead to the discussion of the 
project for the old people's home, which would replace the Vuojoki Mansion old 
people's home.3 The municipal manager Niinimäki proposed the idea in the liaison 
group in August 1997. On the same occasion reference was made to the project of 
the municipality's multipurpose hall which was under construction. In October 1997 
Eurajoki's local council decided, that the Major and the Planning Secretary make a 
proposal for the programme and timetable of a strategy project. The task set down by 
the municipal council was to create long-term visions of the future of Eurajoki 
municipality. The deadline for the completion of the vision was set at the end of 
April 1998. 

For the drafting of the municipality's strategy an extended working group 
between Eurajoki municipality and the business life was established, which met for 
the first time in January 1998. In the extended liaison group councillors Altti 
Lucander (Cons.) and Markku Palonen (Soc.Dem.) as well as the municipal manager 
Niinimäki concentrated on deliberating on the possibilities and threats presented by 
Olkiluoto to Eurajoki's municipality strategy. The threat they saw resulting from 
Olkiluoto was the fact, that nuclear waste would remain over ground in Eurajoki, or 
that it would be transported to another locality, and the municipality would miss the 
tax revenue in both cases. The competition between municipalities and the fear of 
income loss featured prominently in the preparation for the strategy.4

Lucander, Palonen and Niinimäki saw another threat in the Government's 
action. If the Government made the decision on the disposal of nuclear waste, 

2 During 1984-1990 TVO had paid local presumptive tax altogether up to 110 million marks, 
which was about a third of Eurajoki's annual revenue income. The practice of the presumptive 
tax on business income was abolished from 1991 onwards, which caused Eurajoki 
municipality a loss of over 14 million marks in revenue income in 1991 and 1992. The 
municipality was however compensated by the state for the loss of income. The presumptive 
tax was replaced by a property tax based on the value of the property. The setting of the 
property tax was not straight foreword as such, among other things owing to the annual age 
reduction of the nuclear power station buildings. 
3 The County officer of the Metal Workers Union, Markku Palonen (Soc.Dem.) predicted 
already in January 1996, that the Vuojoki manor house would become a joint head office of 
the power companies, and that "Eurajoki could build for the aging persons a care and old 
people's home".
4 The selection of Loviisa as a new candidate site sharpened the competition between the 
municipalities in 1997. NPP of Imatran Voima is situated in Loviisa. 
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Eurajoki would not have a leg to stand on when negotiating with the nuclear energy 
industry. Should Eurajoki block the final disposal with its right to veto, the three of 
them think it would be possible, that the Government could decide on the disposal of 
the waste. This would mean that the waste would stay in the municipality, but 
possibly without any compensation. The possibility of this threatening picture to 
materialise could only have arisen, if no other municipality had accepted the final 
disposal project either. One aspect of the final disposal is the possibility, that the 
municipality could negotiate an additional financial benefit, which would be paid as 
compensation until the property revenue would take effect (according to the 
timetable in 2020). As an example of the compensation for the early years of "low 
income" a reference was made to the old people's home project. 

The progress of the final disposal project was also seen as helpful for the 
establishment of the third nuclear power station unit in Olkiluoto. The property taxes 
of the new nuclear power station unit, whose annual amount was expected to amount 
to 15-20 million marks, was seen by Lucander, Niinimäki and Palonen for its part to 
safeguard the municipality's permanent independency, when again the termination of 
nuclear energy production in Olkiluoto would put paid the tax revenue and endanger 
the municipality's independence. Lucander, Niinimäki and Palonen did not in these 
threatening images take up the possible environmental or imago risks caused by the 
final disposal repository. On the contrary, it was feared that the refusal to invest 
milliards would weaken the image of the municipality on a national level. There 
were other fears of the discontinuation of electricity production in Olkiluoto. So 
much so, that it was feared that Eurajoki could lose its "relative advantage", as 
plants replacing nuclear energy do not have corresponding political opposition, and 
they can therefore be built elsewhere. In other words, they wanted to retain Eurajoki 
as an oasis of nuclear energy industry. In the catastrophe scenario the municipality's 
financial status will lose its existing strength, if no further construction work takes 
place in Olkiluoto, and the activity dies down slowly. The future of Eurajoki was 
thus very strongly attached to nuclear energy industry in Olkiluoto. 

At the same time in January 1998 as the extended working group was 
preparing the municipality strategy, the Vuojoki working party consisting of the 
representatives of Eurajoki municipality, Teollisuuden Voima and Posiva began its 
work. The initial task of the working party was to draft the above mentioned old 
people's home project and the utilization of the Vuojoki Mansion. Later on the 
working party was assigned further tasks of preparation. The establishment of the 
Vuojoki working party followed the existing political culture, which was typified by 
the harmonisation of the interests of the nuclear energy industry and the municipality 
through negotiations. 

As a result from the work of the extended liaison group of Eurajoki 
municipality was the presentation of the strategy plan delivered to the local council 
in September 1998. In December 1998 Eurajoki local council approved at 20-7 votes 
as part of the municipality's strategy the Olkiluoto vision, which contained a positive 
attitude to additional nuclear energy as well as to the final disposal repository. 
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4. Compensation Agreements as a result of Corporatism 
Because of the financial situation of Eurajoki municipality, to safeguard its 

property tax revenue it proposed to the Ministry of Finance in 1998, that the property 
tax be raised on the part of nuclear power station buildings from 1.8 per cent to 2.5 
per cent.5 The municipality's suggestion for tax increase did not go down very well 
with TVO. It recommended that the municipality promote projects that would widen 
the tax basis. The property tax did however go up at the Government's decision from 
the beginning of 1999 to 2.2 per cent, which raised the industry's tax expenses by 
140 M marks (approx. 23,5 M €). TVO did not rest, but appealed to the County 
Court about the property taxes for 1993 and 1994. The appeal gave an additional 
boost to the compensation negotiations, as the appeal shook even more Eurajoki's 
local economy. At the beginning of March 1999 in the liaison group between TVO 
and the municipality a proposal was made for alternative compensation choices, for 
example Eurajoki's ice-hall project, development fund for business projects in the 
municipality, the formatting agreement of the Olkiluoto areas, various loans as well 
as the sale or leasing the municipality's waters. The local authority proposed, that the 
preparation of taxation matters be handed over in its entirety to the Vuojoki working 
party. Before that the appeal had already been discussed in the municipality's and the 
company's unofficial working party.6 Also the other economic agreement 
negotiations relating to the final disposal project were handed over to the Vuojoki 
working party for preparation. The Vuojoki working party became thus a more 
central preparation organ for decision making, where the nuclear energy industry 
could have a direct effect on the decision making relating to its own interests within 
the local democracy. 

The representatives of nuclear energy industry criticised Eurajoki's proposal 
for taxation change in the Vuojoki working party. Posiva's managing director 
Ryhänen told, that Fortum does not seem to have any sympathy for the project, 
which would mean a rise in the property tax level in spite of planned agreements. 
TVO's representative Ami Rastas for his part stressed, that "the final disposal must 
be absolutely safe, and there must be no connection whatsoever between money and 
the prospect of safety." TVO also refused to cancel the appeal for the 1993 property 
tax, but offered the local authority loan arrangements and participation in the ice-hall 
project as a life buoy. 

The report by the Vuojoki working party of the possibilities for the use of 
the Vuojoki Mansion was ready on 15.4.1999. The working party also drafted the 
propositions for the land rental and loan agreement between Eurajoki municipality 

5 A change in the law as well as the use of Vuojoki Mansion was discussed during the visit to 
Eurajoki in May 1998 by the Minister of Education, Heinonen (Cons.). The Minister told, that 
the Government had discussed the idea, that the municipality of final disposal could be 
granted considerable property tax revenues before the repository was activated. In that way 
also the Government was considering offering "a carrot" to the future final disposal 
municipality. At the end of March 1999 Eurajoki municipality presented the Government with 
a written proposal for the final disposal project. The local council had drafted for the 
Government a wish list with three points. 
6 The minutes do not show, who belonged to this unofficial working party, and how often and 
what matters were discussed. 
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and Posiva. In this way it used the preparation power, which it had been granted in 
the liaison group between the municipality, TVO and Posiva. For the fine tuning of 
the agreements a separate small working party was established. The report was 
discussed at the Council meeting on 26.4. The report stated, that as the old people's 
home projects of Eurajoki municipality will need development and expansion in the 
near future, the municipality has been investigating, whether the Vuojoki Mansion 
could be replaced with a new, modern old people's home, and at the same time find 
an alternative use for Vuojoki. It was in Posiva's interest to consider Eurajoki as a 
final disposal site for spent nuclear fuel, in which case the Vuojoki Mansion could be 
developed as an office space for the company in addition to its general use.  The 
local government suggested to the council the approval of the agreement with the 
condition, that Posiva should only consider Eurajoki as the final disposal site of 
spent nuclear fuel. As a part of the agreement parcel was also TVO's funding for the 
ice-hall project. 

Eurajoki local council approved the Vuojoki Agreement at 20-7 votes on 
May 3rd 1999.7 In accordance with the agreement Eurajoki municipality leases to 
Posiva the Vuojoenlinna estate, which it owns and whose empire mansion  has been 
an old people's home, and furthermore Posiva will lend the municipality 41 M marks 
(approx. 6,9 M €) for the construction of a new old people's home. The municipality 
for its part is obliged to pay the instalments and interest of the loan with the rental 
income it will receive from the company. The agreement entails that the mansion 
will be renovated for its new use. The chairman of the local government and the 
deputy chairman of the Vuojoki working party Matti Valtonen (Soc.Dem.) explained 
the agreement newly approved by the Government by stating, that the municipality 
informed Posiva, that they really wanted the repository. Applying for the decision in 
principle also in Loviisa meant according to Valtonen a restart of the negotiations.  
Posiva's managing director Ryhänen said, that the company will still consider, how 
many municipalities would be included in the application. Posiva stressed positive 
interaction with the municipalities proposed for final disposal. According to the 
managing director Ryhänen "this Eurajoki project is quite unique. It does not 
however indicate, that the final disposal repository will automatically be in Eurajoki. 
It does however prove, that the municipality is interested in the matter, and the 
project had already appeared in the municipality's strategy as an interesting 
project."

Posiva delivered the decision in principle application for the final disposal 
repository of spent nuclear fuel to the Government on 26.5.1999. The company 
applied the decision in principle for the final disposal repository only for Olkiluoto in 
Eurajoki. According to Posiva's managing director Ryhänen Eurajoki's initiative and 
clear will to get the final disposal repository decided the matter. Other grounds for 
the selection were the facts, that Olkiluoto already had the most of the spent fuel, 
when the repository is in Olkiluoto, the minimum amount of transport is needed, 

7 Even if Eurajoki municipality was promised compensation for the final disposal, the 
municipality was still experiencing economic difficulties. The municipality carried out 
negotiations with TVO about compensating the refunding of the property taxation in the 
Vuojoki working party. 
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connections exist both by land and sea, Olkiluoto already has important equipment 
for nuclear station operation, and furthermore Olkiluoto offers better facilities than 
Loviisa for the expansion of the operation, should the amount of waste accelerate. 

The local government stated at its meeting on 19.1.2000, that the starting 
point to the municipality's statement is, that only spent nuclear fuel of Finland's 
nuclear power stations can be disposed in Olkiluoto in accordance with the Nuclear 
Energy Act. The municipal council of Eurajoki discussed the statement of the 
application for decision in principle on 24.1.2000. Councillor Paavo Majaneva (Left) 
reminded of it, that during Olkiluoto's construction stage the impression was given, 
that the nuclear waste would be transported abroad. Majaneva made a counter-
proposal, according to which the final disposal of the nuclear waste should be 
postponed. Raimo Järvi (Left) seconded the proposal. The Council however gave a 
positive statement at 20-7 votes.8 The supporters of the project defended the decision 
with the moral responsibility of the municipality benefiting from the nuclear power 
stations, and that the safety is confirmed by an authority, STUK. The Council 
accepted the application, which made it possible to perform the final disposal of 
spent nuclear fuel from existing power stations and possibly two new power stations 
to be built in Olkiluoto. 

5. Conclusions 
The loss of income was an important reason, why some of the councillors of 

Eurajoki were interested in having the final disposal repository in Olkiluoto. The 
industry's problem on the other hand was to safeguard the final disposal site. From 
the TVO’s angle Olkiluoto was a potential final disposal site, for example for its 
limited need for transport and for the existing infrastructure. The company used the 
financial benefits of the project as its trump card. The attitude of Eurajoki 
municipality to the final disposal of spent nuclear fuel was turned positive with the 
Olkiluoto vision in December 1998, when still five years earlier the municipal 
council was prepared to act and prevent the final disposal. The future image 
presented by the municipality matched now TVO's interests. First the supporters of 
the project succeeded in removing the sentence opposing the final disposal from the 
communal report, and after that they began working towards a positive strategy for 
the municipality. As already at the beginning of the 1990's, so also towards the end 
of the 1990's the supporters did not only have in their minds the final disposal 
repository in Eurajoki, but also the possibility of having a new nuclear power station 
unit in Olkiluoto, and steering its tax revenue to the municipality.9 A sufficiently 
large and sufficiently long term compensation was put forward as a precondition for 
the approval of the final disposal. TVO and Posiva regarded it ideal, that one of the 

8 An appeal on the Council's decision was made to the Court of Appeal and the Supreme 
Administrative Court. The appeal was dismissed on 18.11.2000. 
At the same meeting the Council also approved of the deal, concerning the sale of Olkiluoto 
and Orjasaari water area to TVO by Eurajoki municipality, the loan agreement with TVO, and 
the agreement for the establishment of a Business Development Fund in Eurajoki. TVO 
undertook to provide the fund 300 000 marks per year for five years. 
9 TVO informed on 16.10.2003, that the new 1600 MW nuclear power station unit will be 
built in Olkiluoto. Loviisa was an alternative location. 
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municipalities for suggested final disposal volunteered for it. Posiva discussed in 
public the environmental impacts of the repository, and at the same time its main 
owner TVO negotiated with the representatives of Eurajoki about political 
acceptability of the repository and compensations. Posiva implemented 
Environmental Impact Assessment process by stressing transparency and citizens' 
participation, where as negotiations over compensations between the parties took 
place behind the closed doors. 
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I. INTRODUCTION 
Nuclear power produces steadily a mass of spent fuel which contains a part from the short lived fission 

products, a significant amount of actinides and fission products with height toxicity and long half-lives. 
These nuclides constitute the long-term radiotoxic inventory which remains as a hazard far beyond human 
perception. 

The reprocessing recycles most of the major actinides (Uranium and Plutonium), while the Minor 
Actinides (MA) (mainly Neptunium: Np, Americium: Am and Curium: Cm) with half lives up to 2 
million years remain with the fission products which are vitrified before being buried in deep repositories. 
Partitioning of the minor actinides and some of the fission products is an efficient method to reduce the 
long term radiotoxicity of the residual waste components with a factor proportional to the separation 
yield. The improved minor actinide nuclides would be recycled into a fuel cycle activities and returned to 
the reactor inventory of fissile and fertile material for transmutation to short lived isotopes. Progressively 
the MAs and some long-lived fission product (LLFP) could be burn up out. This option would reduce the 
long term contamination hazard in the high-level waste and shorten the time interval necessary to keep 
the actinides containing wastes confined in a deep geologic repository. Partitioning and Transmutation 
(P&T) is, in principal, capable of reducing the radiotoxicity period, while a number of practical difficult 
remain to be surmounted. 

II. RADIOTOXIC INVENTARY OF WASTE 
The general strategy of introducing P&T as further Waste management option is based on the 

radiological benefit which is expected from such an option. The ranking of the actinides and long-lived 
fission products can be made on the comparison of their intrinsic hazards (effective dose coefficients, 
Sv/Bq) joined with their radioactive concentration in spent fuel (Bq/tHM). Based on this criterion, the 
long term radiotoxic inventory depends on the source term which is determined by the type fuel (LWR-
U02, LWR-MOX, FR-MOX), the burn-up and the storage time (up to a million years). These fuels 
contain the actinides and the long lived fission products as major radiotoxic constituents. 

The effective dose coefficients (FDRN) for the most important actinides are given in Table II. I [ 1 ] 

Element 
Uranium 

Neptunium 
Plutonium 

Americium 
Curium 

Nuclide 
i i5U 
M8U 
- N p 
a 8Pu 

U9Pu, MÖPu 
54lAm, 543Am 

™Cm 
™Cm 

M5Cm, i46Cm 

Sv/Bq 
4.6* 10's 

4.4* lO-7 

l.Ix 10"7 

2.3x 10-7 

2.5 x 10'7 

2.0 x 10-7 

1.5* 10"' 
1.2x lo-7 

2.1x 10"' 
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Table [1.1. Effective dose coefficients of actinides FDRN 

The short-term radiotoxic inventory of some fission products is comparable to that of the actinides 
within a time horizon up to 100 years. After 300 years only the long-lived fission products remain 
radioactive (99Tc, 93Zr and ''5Cs) and constitute a radiotoxic inventory which is roughly 1000 time smaller 
than that of actinides [2]. 1291 in term of effective dose coefficients (Sv/Bq) comparable with the actinides 
but its radiochemical concentration in the spent fuels, expressed in Becquerel by metric ton of Heavy 
Metal (Bq/tHM), is much lower. The effective dose coefficients (FDRN) for the most important actinides 
are given in Table 0.2 [3]. 

Element 
Strontium 

Zirconium 
Technetium 

Iodine 
Cesium 

Nuclide 
™Sr 
93Zr 
"'Tc 
.»J 

IJiCs 
l5'Cs 

Sv/Bq 
3.4* 10'10 

8.6* 10-'° 
6.4x 1 0 ' " 

l . | x 10' ' 
2.0x 10-9 

1.3x 10"8 

Table 11.2. Effective dose coefficients of fission products FDRN 

In the case of Once Throw Cycle (OTC) all radionuclides contribute to the source term and the long -
term radiotoxic inventory is mostly due to Pu, MA and some LLFP. The conditioning operation can 
present artificial barriers which are potentially capable of confining the radionuclides within their package 
of thousand of years. After this time interval nothing can be predicted that the solubility of the actinides 
(except Np) is generally low whereas the long lived fission product, particularly 135Cs, 129I and in some 
case 99Tc, display high mobility in the geosphere. 

The waste management issues in case of an Advanced Fuel Cycle (AFC) with partitioning and 
transmutation scenarios are very different from the previous option. The impact of advanced reprocessing 
on the radiotoxic inventory of the High Level Waste in solidified form (HLW) is quite remarkable, since 
the actinides (U, Pu, Np, Am and Cm) are ideally removed from the HLW with a high separation factor. 
During the first 200 years the fission products are dominant and the radiotoxicity of the actinides is of the 
same degree as the Pu losses (~0.1%). 

The main Impact of the AFC strategy is a significant reduction in the radiotoxic inventory of the 
vitrified waste with conversely a transfer of the long lived actinides to the fuel facilities and reactor core 
inventories. Comparing the radiotoxicity balances of the OTC and the AFC scenarios shows that the glass 
compositions become much more favorable. The radioactivity, although similar during the first few years, 
decreases by factor of 10 and 50 after 300 to 1000 years, respectively. The residual heat of the HLW 
becomes 3, 250 and 350 times lower after 100, 1000 and 10 000 years. This is the main potential 
contribution of the AFC to the waste management [4]. 

III. The benefit of Partitioning and transmutation operations on waste 
management: 

Nuclear power produce a considerably a mount of spent fuel which contains, a part of short lived fission 
products and a significant amount of actinides and fission products with high toxicity and very long half-
lives. These nuclides constitute the long term radiotoxic inventory which remains as a hazard far beyond 
human perception. 

Partitioning of the minor actinides (Np, Am and Cm) and some selected fission products is a method 
which would reduce the long term radiotoxic of the residual waste components with a factor proportional 
to the separation yield Fig. l . The recovered minor actinides would be recycled into the fuel cycle 
activities and returned to the reactor inventory of fissile and fertile material for transmutation to short 
lived isotopes. 
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Recovery Rate () 
U 
Np 
Pu 
Am 
Tc 
1 

Cs 

99.9 
99.9 
99.99 
99.99 
99.9 
99 
99 

10° 10' 10* 10' 10* 10s 10' 

Time (years) 

Figl. The radiotoxicity after P&T nuclides recovery 
Gradually the minor actinides and some long-lived fission products would be burned out. This technique 
must reduce the long term contamination hazard in the high-level waste and shorten the time interval 
necessary to keep the actinides containing waste confined in the deep geologic repository. P&T is the 
most important option capable to decrease the radiotoxic period, although the technical and practical 
difficulties remain to be surmounted. 

IV. Risk and hazard assessment over time: 
The radiotoxic inventory is a physical-biological concept intrinsically based on the low of radioactive 

decay and the radiological damage due to a quantity of radioactivity incorporated in the human body, the 
risk and hazard concepts rely on the extent of conditioning and packaging of waste streams, on the long-
term behaviour of waste packaging in geological media and on the route which could be followed by 
radioactive releases on their return to the biosphere and to mankind. 

The first positive Impact is the decrease in uranium mining requirements. It may be estimated that 
recycling Pu in LWR-MOX reduces the uranium needs by 20%. If the MAs were also recycled a 
maximum benefit if 25% could be expected [5]. 

Reprocessing process is a key technology for P&T strategy. Without reprocessing, a total amount of 50 
t 60 t of plutonium and 7 to 8t of MAs have to be disposed of annually world-wide. From a long term 
radiotoxic point of view, reprocessing of spent nuclear fuel is a preferable strategy since it decrease the 
Pu amount in height level waste HLW. In the AFC scenario, the contribution of MAs and FPs separation 
and conditioning operations would slightly increase the overall radiological impact on the environment 
[6]. 

This impact can be limited if the appropriate separation plan are installed on the same sites as the large 
plants of the Light Water Rector (LWR) fuel reprocessing. The partitioning of MAs from height level 
liquid waste is the first step in the gradual decrease of the radiotoxic inventory of vitrified HLW. The 
long-term storage of partitioning MAs and long lived FPs will be necessary since special reactors have to 
be developed for transmutation. 

~ 10 1 s 

I 10'] 

1 " ' n 
a. 

no treatment 

After P&T Nuclides Recovery 
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V. Conclusion 
Partitioning and transmutation of radioactive and long lived component from the highly radioactive 

waste stream in order to reduce or probably eliminate their radiotoxic inventory was the important option 
for the nuclear waste management. The principal radionuclides contribute to the long term radiotoxic 
inventory is mostly due to Pu, MA and some LLFP. 

The conditioning operation can present artificial barriers which are potentially capable of confining the 
radionuclides within their package of thousand of years. After this time interval nothing can be predicted 
that the solubility of the actinides (except Np) is generally low whereas the long lived fission product, 
particularly lj5Cs, l2,I and in some case 99Tc, display high mobility in the geosphere. Conditioning of 
separated long-lived nuclides in appropriate matrix which could serve as irradiation matrix in a delayed 
transmutation option is possible outcome for the next decades. 

The general strategy of introducing Partitioning and Transmutation as an additional waste management 
option is based on the radiological benefit which is expected from such an option. The short term impact 
of partitioning would be to reduce long -term radiotoxic inventory of the resulting HLW at the expense of 
an increase of the operational requirements for the nuclear facilities concerned. Fast - neutron spectrum 
devices (FR or ADS facilities) are more efficient than current LWRs for recycling and transmuting long -
lived radionuclides. 
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Abstract 

This paper addresses risk assessment from a philosophical point of view. It presents and critically reviews the 
work of Kristin Shrader-Frechette. It introduces the ethical, epistemological, and methodological issues related to 
risk assessment. The paper focuses on the ethical questions of justice in risk decisions. It opens by framing the 
relationship between ethics and technology in modern world. Then the paper turns to a brief description of risk 
assessment as a central method in technological decision making. It proceeds to show how Shrader-Frechette 
analyzes ethical and political aspects of risk assessment. The central argumentation in her critique follows 
Rawlsian lines: distributive and participatory inequalities in creating technological constructions need to be 
justified. To clarify this requirement she formulates the Principle of Prima Facie Political Equity (PPFPE), which 
is her central tool in most of her ethical criticism, for instance, in relation to the future generations: prima facie, all 
generations should be treated equally. Brief critical remarks conclude the paper. They touch upon placing 
Shrader-Frechette's project on the academic chart and her liberal individualist anthropology. 

Key words 

Ethics of technology, environmental justice, risk assessment, Kristin Shrader-Frechette. 

Introduction 

Technological advance is seldom achieved without expenses. Pollution, draining earth from resources, accidents, 
noise, and loss of pristine environments, for example, constitute the costs our societies pay for the well-being that 
is gained through applications of technological systems and devices. How are these costs distributed in the 
society? Do those who suffer the burdens more also receive larger benefits than others? Sometimes they appear to 
receive: workers in risky jobs may acquire a considerable monetary benefit for their sacrifices. How about a 
person who lives close to a polluting plant and therefore has high (clearly above the average) risk of getting a 
certain type of cancer? How reasonable is the situation ethically? How good chances has this person had to affect 
the decision of pollution exposure? The plant is probably economically profitable, but the person in cancer risk 
does not (unless she is a shareholder) receive any of the profit. What are conditions for justifying such a situation? 

Questions concerning reasonable harms in technological choices are currently most often perceived 
within the frameworks of cost-benefit analysis and risk assessment. This paper focuses on risk assessment and 
addresses it from a philosophical point of view. It introduces and critically reviews Kristin Shrader-Frechette's 
work on the topic. It examines some central ethical questions related to risk assessment. The paper will open by 
briefly describing the relationship of ethics and technology in the modern world. It will then turn to depict risk 
assessment as a central method in technological decision making and philosophical questions related to it. Then 
follows the main section, which introduces Shrader-Frechette's ethical tools for addressing justice issues in 
technological decision-making. The paper will close with critical assessment of Shrader-Frechette's work both in 
relation to risk management in particular and ethics of technology in general. 

159 

mailto:topi.heikkero@helsinki.fi


On the Relationship of Ethics and Technology 
I frame the relationship of ethics and technology as follows: the question of ethics in our technological world takes 
three different forms.' First, technological advance can be seen as posing new challenges to ethics, but in the form 
of isolated issues that can adequately be addressed piecemeal in such applied ethics fields as bioethics or computer 
ethics.2 In addition to the questions treated in applied ethics, more wide ranging ethical and political challenges 
are connected to technology. Of these, for instance, social justice in distribution of benefits, harms, and risks 
related to technologies is an obvious moral issue. Further, the control of technological change and responsibility 
connected to it are ethical questions.3 An ambiguous territory is the relationship of technology and the good life. 
This relationship is seldom seriously and explicitly asked, but in philosophical and political discourse there exist 
implicit assumptions concerning it. Most often it is thought that technology promotes the good life or that 
technology is neutral concerning the good life.4 

Second, technology can be argued to be radically transforming the human condition, so that the 
enormously increased human powers demand a new kind of ethical thinking, with an associated questioning of 
adequacy of traditional ethics.5 Such central ethical concepts.as "harm" have quite different content in 
pre-technological environment and in modem conditions where causal connections and time frames are huge and 
often understood through statistical probabilities instead of tangible relationships.* Moreover, on a very general 
plane, the classical distinction between three kinds of human activity, morally neutral production, poiesis, morally 
charged action,praxis, and again morally neutral theoretical knowing, theoria, appears in contemporary situation 
less and less viable.7 

Third, it has been suggested that the very meaning of ethics has been undermined by the modernization 
process, that ethics as a whole is irrelevant. This development has happened due to many factors, one of which is 
technoscientific advance. In short, during the modern age science and technology have achieved incredible 
success, which has resulted in them becoming the standards of rationality. As scientific method pursues for 
impartiality and objectivity, i.e., value-neutrality, this easily becomes a feature of rationality in general. Ethics, 
however, in the normative sense of the word, is all but neutral in its approach as it is prescriptive. Therefore there 
appears to be unsolvable tension between "neutral" scientific rationality and normative ethics. Yet technology as 
production cannot be value-neutral, since it aims at realizing ends, bringing forth some goods.8 

How is ethics of technology placed in academic scene? In short, I would characterize the theoretical 
thinking on ethics and technology in the academia as follows: Applied ethics, a branch of philosophy that has 

Keulartz et ai. (2004, 3-14) address exactly the same themes that I do here. Although they frame the questions 
sometimes in a different manner, I perceive that my concern is the same as theirs. 

2 Mitcham & Nissenbaum 1998. Callahan 1995. 

3 Mitcham 1997, 1-26. Shrader-Frechette 1991, 2002. 

4 Marx 1987.Borgmann 1984,33-68; 1992, 1995. Higgs etal. 2000. Thomas Hughes's Human-Built World 
(2004) presents some central developments in the relationship between modern technology and ideas of progress. 

5 Jonas 1982, 1984, 1-22. 

6 McGinn 1994. 

1 Nichomachean Ethics 1139a26-b9; Metaphysics 1025M8-26, 1064al0-18. 
"Some observers of modern culture do note disparities and tensions between contemporary doing and making, 
between ethics and technology. They complain that, while technology has advanced dramatically, our moral 
aptitude in dealing with it has not. But this complaint is as radically mistaken as the general divorce of doing from 
making. It fails to see that a technological accomplishment, the development and adoption of a technological 
device always and already constitutes a moral decision." Borgmann 1992, 110; underlining mine. 

Partly due to the situation sketched above, ethics as a philosophical discipline suffered in the 20lh century. Early 
logical positivism (Passmore 1967) was a distinct example of negligence in ethics. The emotivist theory of 
positivism (Brandt 1967) reduced ethics to subjective feelings and claimed ethics as rational discourse untenable. 
The philosophical classics of the century, Heidegger and Wittgenstein, were in their own ways reserved in 
articulating ethics. 
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emerged from Anglo-American tradition, has ethical tools but is somewhat blind to technology, science and 
technology studies (STS) is sensitive to technology but reluctant to take normative stances,' continental 
philosophy of technology has wider and deeper perspective on human existence than the two first-mentioned but 
often lacks the perspective of practical agency. Relevant ethics of technology should somehow be able to combine 
these three viewpoints. 

Risk Assessment as a Philosophical Question 

The above considerations are theoretical and academic. However, in the process in which distinctively modern 
societies with modern technologies emerged, societies have had to perform concrete legislative and policy 
decisions concerning technological choices. These decisions exhibit the de facto preferences professed—or at 
least realized—in the given society. Policy specialists have developed various methods for providing relevant 
knowledge and creating due procedures for the decision-making. These methods include, for instance, 
cost-benefit analysis and risk analysis, which can be used as elements of more extensive technology assessment.10 

Analyzing these procedures and methods is a way to practice ethics of technology in proximity of real life 
processes. 

Here 1 will focus on risk assessment from the viewpoint of justice. As I already noted, I approach the 
topic through Kristin Shrader-Frechette's work. The assumptions behind risk assessment procedures have been a 
core theme in her studies during the past thirty years. Her central book on the topic Risk and Rationality: 
Philosophical Foundations for Public Reforms (1991) and more recent Environmental Justice: Creating Equality, 
Reclaiming Democracy (2002) are my primary sources in this essay. 

Shrader-Frechette writes about risk assessment in 1985: 

Recognizing the enormity of the hazards we face, decision theorists, philosophers, economists, 
and physical scientists began an intensive effort, approximately twenty [now forty] years ago, to 
identify, estimate, and evaluate the various risks to which citizens are exposed. At least in the 
U.S., much of this effort was a consequence of new legislation, e.g., the 1969 National 
Environmental Policy Act, and a result of new regulatory agencies, e.g., the Occupational 
Safety and Health Administration (OSH A), which was created in 1970. Over the years, this new 
area of research has come to be known as risk assessment or risk analysis.'' 

As she notes, risk assessment is usually considered to consistof risk identification, risk estimation, and 
risk evaluation. Identification refers to a process in which an issue is framed as a risk. The elements of a risk are 
the magnitude of an averse effect and the probability of its occurrence. Risk estimation refers to the methods of 
determining the two elements as accurately as possible. These methods obviously depend on the context and the 
issue analyzed. The third phase of risk evaluation brings values in the picture. While estimation aims at giving 
numerical magnitudes of the hazardous effect and its probability, evaluation inquiries whether the measured risk 
should be accepted in society. In risk evaluation four methods are optional: risk-cost-benefit analysis, revealed 
preferences, expressed preferences, and natural standards.12 

Risk assessment raises philosophical questions from several angles. Epistemologically one is led to ask: 
How can we know exactly what a risk is? To what extent is the knowledge on risks depended on how we frame the 
risk issues, what we include in our considerations and what exclude from them? Can we have objective, 
value-neutral knowledge about risks or is the understanding of risks always value-laden as it is connected 
desirability and undesirability of certain situations? Moreover, what is the relationship of determined risk and 
undetermined simple uncertainty in risk considerations? 

Ethical and political questions include, for instance, the following: Who should assess the acceptability 

9 Winner 1993, Keulartz et al. 2004, 12-14 

10 Shrader-Frechette 1995. 

Shrader-Frechette 1985, 4 (italics mine). The complementary concept for technological risk, which refers to 
possible averse outside effects of technological systems, is technological vulnerability, which refers to the internal 
vulnerability of technologies. On vulnerability: Martin 1996, Lovins & Lovins 2001. 

12 Shrader-Frechette 1985, 15-51. 
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of a risk? Are the expert analysts who have mastered the mathematical methods and are familiar with empirical, 
factual information the correct agents to decide about risks? What to do about the laypeople's worries concerning 
risks as they are often based on flawed information and somewhat inconsistent? Laypeople, however, receive the 
consequences of risk decisions. To what extent should they have access to the decision-making processes? Should 
they and how could they consent to the risk decisions? These are issues that relate to the power of experts, the 
character of democracy, and democratic participation. 

Another set of questions concerns how risks are distributed in society whether the distribution is fair. 
How can those who are exposed to higher risks—for example, because of hazardous job or residence in proximity 
of risky facility—be compensated? Is it just to compensate risks with money? The question of monetary benefit 
refers to a more general problem concerning the extent to which risks can be assessed in purely quantitative terms. 

The above brief questioning is sufficient, 1 hope, to exhibit the relevance of philosophical inquiry into 
risk assessment. This relevance, from another perspective also reveals a possibility to practice philosophy of 
technology that can penetrate into concrete issues involving real moral agency. Next, I will look at 
Shrader-Frechette's tools for addressing the questions raised. 

Kristin Shrader-Frechette's Tools for Ethical Critique of Risk Policy 

[n this section I will abstract the key concepts of Shrader-Frechette's ethical critique of risk decision procedures. 
As I aim at distilling the philosophical tools she uses in her analyses, my approach is less practical, concrete, and 
case-oriented than Shrader-Frechette's own texts. 

The starting point of Shrader-Frechette's justice-based thinking is 'Principle of Prima Facie Political 
Equity (PPFPE).' The principle says that equality needs no justification; the burden of proof is on the 
discriminator: unequal treatment has to be justified.1' Shrader-Frechette presents four grounds in defense of this 
principle: 

1. The comparison class is all humans, and all humans have the same capacity for a happy life. 
2. Free, informed, rational people would agree to a principle of political equality. 
3. The principle provides the basic justification for other important concepts of ethics 

and is a presupposition of all schemes involving justice, fairness, rights, and autonomy. 
4. The idea of law itself presupposes equality of treatment for persons similarly situated.14 

This grounding echoes John Rawls's (1920-2002) understanding of justice as fairness.15 

Shrader-Frechette is, in fact, an explicit Rawlsian in her ethics and politics. 
Justice in Shrader-Frechette's work divides into distributive justice, participatory justice, and temporal 

justice. Distributive justice in the context of technology meansjust distribution of costs, benefits, burdens, harms, 
and risks related to technological projects. In light of PPFPE, technological facility that would only harm some 
group of people without providing any benefits for the group is untenable. This question of just distribution can 
obviously be posed in different scales: locally, nationally, or globally. 

Participatory justice refers to just procedures in technological decision-making and just allocation of 
power in these decisions. If PPFPE states that prima facie everyone should be equally treated in society, then 
difference in decision-making power needs to be explained and proved just. This leads to following questions: Is 
economic power good enough ground for granting societal actors greater say in technological and environmental 
decisions? How should the government arrange decision-making procedures that concern, for instance, 
environmentally encumbering facilities? Is representative democracy with its bureaucratic executive offices 
democratic enough, or should some locally democratic participation methods be used? 

When Shrader-Frechette discusses participatory justice she applies the concept of free and informed consent. This 
concept was created in biomedical ethics in the latter half of the 20lh Century. 'Free and informed consent' 
attempts to capture the conditions under which a patient, or a human research subject, can be thought to give an 
assent to a measure, with relevant understanding. In bioethical literature informed consent is often analyzed into 
five elements: 1) disclosure, 2) comprehension, 3) voluntariness, 4) competence, and 5) consent. Disclosure refers 

13 Shrader-Frechette 2002, 23-28. 

14 Shrader-Frechette 2002, 25-26. 

l5Rawls(1958) 1999. 
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to information that physician discloses, comprehension means that the patient has to adequately understand the 
information, voluntariness refers to the demand that the patient must act autonomically, competence denotes to the 
need of the patient be competent to decide, and finally consent refers to the act of consenting.16 

Shrader-Frechette reviews some apparent disrespect of patients' and subjects' autonomy in biomedical 
research in the early 20"1 century. Based on these observations, she points out how it, in fact, took surprisingly 
long time for informed consent to become an accepted and thought-through concept in biomedical practice. Then 
she makes an analogy to decision-making in technology: it appears that the same way is still to be walked there. 
According to her, informed consent—or its equivalent—needs to be instituted in technology policy in general and 
in risk management in particular. She reviews cases17 in which, for example, poor have consented to polluting 
facilities in their neighborhood in hope of economic gains such as new jobs. It is doubtful, however, in these cases 
whether the consent given was free and informed. Poor and disfranchised citizens may not have true choice when 
they are offered a bloody loaf—in this case a contaminated loaf. Moreover, according to Shrader-Frechette, it 
often happens that poor people are not provided with full information concerning the plans. Economic benefits, 
for instance, are in reality often scarce as it is far from evident that the labor force will be taken from the same area 
where the hazardous facility is built. Further, it is difficult to create good enough conditions for comprehension in 
technological decisions even with educated people. 

Above considerations shed critical light on risk decisions from the viewpoint of free and informed 
consent. If we accept PPFPE, the problems of participatory justice need to be taken seriously. The burden of proof 
is on the status quo, if it, in fact, presents situations in which corporations and governments exploit the 
disfranchised condition of some citizens. Shrader-Frechette argues that according to PPFPE, prima facie, such 
inequity in decision-making power is unacceptable. In fact, she explicitly moralizes a number of prevailing 
practices and says that they are wrong and should be corrected.18 

A third dimension of equity, temporal justice, concerns the ways in which present generations by their 
actions treat future generations. According PPFPE, it is possibly permissible that the present generations leave 
burdens for futures generations, for instance in the form of nuclear waste and climate change, or detain them from 
benefits that present generations themselves are enjoying, for instance through rapid consumption of 
non-renewable natural resources such as oil. In light of PPFPE, however, this kind of unequal treatment between 
generations must be justified. It has the burden of proof, since a temporal reading of the principle says that, prima 
facie, all the generations should be treated equally. Shrader-Frechette considers contentual arguments presented 
for justification of (what she perceives as) grossly unequal treatment between generations. She finds them 
unforceful." 

Critique and Reflection 

In this last main section, I will first make two remarks in which I place Shrader-Frechette's work in the academic 
scene and in the discourse on ethics and technology. After these remarks I will raise three critical questions 
concerning Shrader-Frechette's project. 

I perceive Shrader-Frechette's work, within the framing that I presented earlier about ethics of 
technology in the academia, on an axis between applied ethics and STS. Both, however, in this case, must be 
understood broadly. Although Shrader-Frechette clearly is an analytic philosopher, and she is not a narrow 
applied ethicist, but her work is informed by Rawlsian political philosophy and philosophy of science. This 
broadens her approach. Thinking about science and technology in their societal context draws her work toward 
STS. Her approach, however, in addition to being clearly philosophical, is strongly normative, unlike most 
contemporary STS work. Shrader-Frechette's approach, furthermore, has an asset that I did not include in my 
framing: it is well informed by both the scientific praxis and the natural scientific research results related to the 
issues it addresses. 

Within the framing concerning the three forms of questioning technology and ethics, Shrader-Frechette's 
approach appears to focus on the challenges that technology poses to ethics. It does this, however, in reflective 
manner looking at issues of social justice. In this way it avoids becoming a mere adaptive "social technology"— a 
danger that appears to be present in the fields of applied ethics. Her work also contributes to the task of rethinking 
ethical frameworks and concepts, or accommodating them, in technologized human condition. She does not, 
however, think critically about the foundational predicament that ethics faces in technological world, but takes the 

16 Beauchamp & Faden 1995, for broader treatment see Faden & Beauchamp 1986. 
" Two examples are building a polluting incinerator in South Side of Chicago and a uranium enrichment plant in 
extremely poor African-American settlements in Homer, Louisiana (Shrader-Frechette 2002, 71—93). 
18 Shrader-Frechette 2002, 68—69, 77—84, 118—121, 132—133. 
" Shrader-Frechette 2002, 95—116. 
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Rawlsian way to think about ethics for granted. 
Shrader-Frechette's work implicitly rests on an assumption of morally charged human agency. She 

makes use of strong arguments claiming that certain agent could have done or could do otherwise. This is, of 
course, something that an ethicist must assume. Moreover, this assumption of free and strong moral agency 
distinguishes Shrader-Frechette's position from mainstream STS or all-embracing philosophy of 
technology—say, in Heidegger's style. I agree that ethics of technology has to have references to right and wrong 
in real life cases. I hesitate, however, with the strength of Shrader-Frechette's agency concept. Is the notion 
"realistic," if we notice the historical, social, and cultural embeddedness of human existence? Moreover, does it 
do justice to the fact that our desires and urges are to an extent unconscious and therefore not fully in our rational 
control? More particularly in the context of technology, she should pay more attention to technologies as forms of 
culture—or 'forms of life,'20—that bind individuals in various ways. This perspective would set the agency 
within its proper limits. Can we truly think that ecological crisis is just a result of rational individuals choosing 
wrongly? All in all, Shrader-Frechette's conception of moral agency appears to rest on individualistic, 
rationalistic anthropology that grants moral subjects surprising autonomy. In this respect, she draws on the 
problematic features of the liberalist heritage. 

The limitations of Shader-Frechette's analytic philosophical approach become apparent in the 
narrowness of her viewpoint in the foundational questions. Moreover, she does not reflect on aspect of technology 
that Carl Mitcham has called "technology as volition."2' Here this aspect could mean questioning the ethos that 
aims at unlimited growth and human control over everything. However, as Shrader-Frechette works in the 
proximity of political and bureaucratic praxis, it is rather understandable that her approach omits the most 
speculative questions. 

Concluding Remarks 

I hope I have been able to exhibit the relevance Kristin Shrader-Frechette's approach to risk discourse. My 
conclusion is that her work is pertinent politically and socially as well as a contribution to the academic discussion 
of ethics and technology. I just made my critical remarks above; [will not repeat them here. As a last remark, I 
want emphasize that risk discourse is only one narrow perspective to ethics of technology, albeit it often appears 
in our societies as a central forum of discussion on technological decisions. It is by no means exhaustive, however. 
Procedures of risk decisions are critical, but while discussing them, we should stay open to wider and more 
substantial viewpoints in philosophy of technology. 
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1. Introduction 
Spent nuclear fuel is a controversial issue. For the next hundred years, spent nuclear fuel will be subject to public 

policy decisions and value assessments that raise questions about the future of our energy systems in general and 

nuclear power in particular. Physically safe, technically stable and socio-economically sustainable management 

of spent nuclear fuel will top the agenda. That must be accomplished in a society whose various segments are 

both stable and in a rapid state of flux, under the influence of global as well as national factors, private interests 

as well as the vagaries of national politics. Among the challenges to be faced are how to define and codify the 

short-term and long-term rights and obligations of nuclear power producers, governments and international 

organisations. Any solutions that are identified or adopted must attain legitimacy at the local, national, regional 

and global levels (Andrén & Strandberg 2005). 

2. National responsibility vs. International Objectives and Institutions 
International considerations have always had a substantial impact when it comes to the development, regulation 

and use of nuclear technology at the national level. The international agreements of the 1950s on non-

proliferation and radiation protection were ratified by national legislation. The agreements laid down the 

principles that regulated what the various countries could and could not do, as well as establishing specific limits 

for the military use of nuclear energy. What followed in the wake of the agreements differed from country to 

country. National development ideologies, assessments of technical know-how and welfare goals, all of which 

had emerged in disparate historical contexts, influenced how the individual nuclear industries took shape. Until 

the mid-1970s, events proceeded along that dual track – international agreements governed proliferation and risk 

management, thereby setting limits for the direction of national solutions, which were simultaneously the 

product of country-specific conditions such as technical know-how, ownership structures and socioeconomic 

goals. But that system was under growing strain from the 1970s and onwards. 

A key factor in the international nuclear energy system’s developments between 1975 and 1985 was the rapid 

increase in radioactive waste worldwide – the issue of managing and storing spent nuclear fuel suddenly cried 

out for discussion and solutions. As opposed to the global targets, institutions and organisations for dealing with 

nuclear weapons and security, national structures emerged to handle the specific problems that the management 

of civil radioactive waste poses for society. In the same way, the nuclear accidents at Harrisburg and 

Chernobyl during that period made civil nuclear technology an increasingly urgent national policymaking issue, 

as well as calling for an assessment by the general public of the technology and its role. The legitimacy of 
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nuclear power was challenged, and the management of radioactive waste took centre stage as an issue both for 

the international environmental movement and for the party political landscapes in several countries.

Meanwhile, the international energy market underwent decisive changes – the oil crisis of the 1970s clearly 

demonstrated that global developments, including price hikes, could affect national energy consumption as well. 

Along the same lines, energy producers and distributors increasingly merged into new, often international, 

corporations. Paradoxically, the nuclear power industry’s credibility crisis resulted in the continued expansion of 

nuclear power production, albeit under a new set of conditions – increased global ownership, rising worldwide 

energy consumption, greater demands for national management of spent nuclear fuel, and mounting distrust of 

the technology itself. The current entry of new countries into the circle of nuclear power producers poses an 

additional challenge to the international institutions that have regulated the use of nuclear energy up to this point. 

The commercial nuclear power industry has not been alone in becoming more global over the past few decades. 

The same trend is visible when it comes to cooperation among various countries. The European Union’s 

assumption of responsibility for phasing out Lithuania’s nuclear power industry and managing its radioactive 

waste, as well as the current attempt by the IAEA on behalf of the UN to prevent Iran from developing its 

uranium enrichment technology, illustrates the internationalisation of policymaking for managing nuclear fuel. 

The opposition of the Ukrainian and Iranian governments to the non-proliferation agreement and their stated 

desire to develop their uranium enrichment technologies have spurred further discussion about the pros and cons 

of national vs. supranational responsibility for managing nuclear fuel. 

Financing and cost issues associated with radioactive waste management have also changed the international 

picture. Managing spent nuclear fuel is an extremely expensive proposition. For instance, the owners of Swedish 

nuclear power plants contribute 3% of every kilowatt hour of electricity that they sell to a radioactive waste fund. 

When that decision was first made, Swedish industrial companies, municipal corporations and the Swedish 

government owned all of the nuclear power plants. Nowadays the Swedish nuclear power industry, like 

industries in several other states, has become more privatised and integrated into the global economy. The result 

may be cross-border transactions involving spent nuclear fuel. Whether direct disposal or reprocessing is 

involved, multinational nuclear power companies can be expected to minimise the costs associated with their 

responsibility for the final phases of the nuclear fuel cycle. If one or more countries are able to set up functional 

repositories and/or reprocessing facilities, both governments and nuclear power companies are likely to regard 

them as attractive. In other words, a relatively small number of financially robust multinational corporations may 

eventually be able to fund the management of spent nuclear fuel in many countries. As a result, the intrinsic 

conflict between private profit and public policymaking may intensify when it comes to how spent nuclear fuel 

can and should be managed. 

By way of summarising this brief background, one could maintain that the nuclear power industry has undergone 

thorough developments since 1975. A growing dissonance has arisen between national and international 

objectives and institutions, as well as between public policy and the private sector. The international regulation 

of nuclear weapons production and use has long been stable. But changes in the international market, not to 
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mention the emergence of new countries as nuclear power producers outside of these agreements, call the 

survival of the institutions into question. Meanwhile, the gap between national responsibility for spent nuclear 

fuel and other safety considerations, as well as the expansion of the industry in terms of the number of plants and 

as a percentage of global energy production, is beginning to undermine the effectiveness and legitimacy of 

national regulatory structures. 

3. Objective of the Paper 
Spent nuclear fuel is managed on the basis of the technologies, objectives, organisations and institutions of 

various countries and international agencies. Such management will be needed until nuclear power has been 

replaced by other types of energy and radioactive waste has been reprocessed and/or stored on an interim basis 

and placed in a final repository. Globally speaking, that will take at least a hundred years. If uses are found for 

the spent nuclear fuel, it will take even longer. The growing dissonance (national vs. international, private vs. 

public, and regulations vs. actual behaviour in the civil nuclear branch) poses a particular challenge to the 

management of spent nuclear fuel at the national level. Given such considerations, the question arises as to 

whether a paradigm shift is in the making. 

Stable management of spent nuclear fuel must meet a number of requirements in terms of responsibility, 

legitimacy and social sustainability. Some key questions arise in this connection. The first question is how to 

regulate the responsibility for managing spent nuclear fuel when the national ability to shoulder that burden has 

been undermined. The second question is how to accord legitimacy to solutions for managing spent nuclear fuel 

when many of the grounds on which such legitimacy is based are under assault. The third question is how to 

formulate the fundamentals of a socially sustainable radioactive waste management. 

The proposition in this paper is that handling nuclear waste in an efficient, democratic and legitimate way 

presupposes a thorough reflection on the limits and possibilities of social planning and legitimacy, and a 

deliberate extension of the meaning of these concepts. The central point consists in an analysis of the concept 

political legitimacy. 

The aim of the paper is to track down some fundamentals of the concept of legitimacy, and from this specify 

urgent questions for research. By focusing on legitimacy issues, we will shine the spotlight on conflicts 

surrounding power, ownership and democracy as topics for analysis. Furthermore, the questions of legitimacy 

also open the door to the twenty-first century’s complex of multifaceted citizenship, heterogeneous democracy 

and global society. 
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4. Towards an Extended Meaning of Political Legitimacy  
4.1 National Politics and Transnational Organisations

The ability of national party politics to make legitimate choices and assume responsibility for a socially 

sustainable management of spent nuclear fuel is currently being undermined on two fronts. 

The first challenge has to do with the difficulty of incorporating the issue of radioactive waste into national 

politics in a way that transcends other major battle lines in the political landscapes. How is the management of 

spent nuclear fuel related to and integrated into prevailing disagreements, ideological standpoints and interest 

group positions on specific questions in various policy fields? How do the politics of radioactive waste 

management affect parliamentary processes and party politics in general? Questions like this needs to be 

attended to elucidate the legitimacy issues associated with the management of spent nuclear fuel. 

The second challenge is from international cooperation organisations, including multilateral organisations with 

special responsibility for joint nuclear technology standards (IAEA, NEA, Euratom Supply Agency and 

Directorate-General for Energy and Transport in the European Union), umbrella organisations for private nuclear 

power interests (WNA, World Nuclear Association and ENS, European Nuclear Society), cooperation among 

public agencies in individual countries with particular responsibility for monitoring and regulating nuclear 

technology (WENRA, Western European Nuclear Regulators Association) and umbrella organisations for 

businesses and public agencies in individual countries with particular responsibility for the practical management 

of spent nuclear fuel (EDRAM, International Association for Environmentally Safe Disposal of Radioactive 

Materials). Finally, also NGOs such as Greenpeace International, as well as private consultancy firms, are 

internationally organised interested parties.

Common for all these bodies is that they bring together national and transnational participants, representatives of 

public agencies, businesses and researchers. Their goal is to formulate joint policies and set the stage for 

consensus-based action, while creating venues and networks for the dissemination of standards, knowledge and 

technology. Like similar organisations in other policy fields – whether economic, security or environmental – 

they tend to influence policy at arm’s length from both national parliaments and citizens. Their substantial 

resources for engaging experts, producing knowledge and disseminating standards can enhance society’s ability 

to uphold the value of responsibility. At the same time, the issue of society’s capacity to ensure democratic 

legitimacy arises. If these organisations can have a major impact on the technologies, objectives and institutions 

on which individual countries base their management of radioactive waste, how much legitimacy can public 

officials actually assert at the national level? What kinds of recommendations and arguments concerning the 

technologies, objectives, organisation and institutions for radioactive waste management do the international 

organisations advance? How could the organisations influence global systems for managing spent nuclear fuel 

that are likely to emerge in the wake of current developments? Lacking mandate based on popular elections, but 

influencing the agenda of the management of spent nuclear fuel, how could the international organisations’ 

contributions be transformed into legitimate recommendations? 
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The issue of society’s capacity to ensure democratic legitimacy, which arises due to the influential international 

organisations, bring forth several important further research problems. 

One problem to be addressed is related to how the various organisations look at and advocate for the detailed 

formulation of radioactive waste management’s technologies, objectives, organisations and institutions. This 

problem is of particularly interest in the types (responsibility, social sustainability or legitimacy) of arguments 

employed to support the policy recommendations that an organisation issues and how those recommendations 

change over time. 

A second problem to be attended by research is about the connections between the actions of the organisations 

and changes in their formulation of, arguments for, and influence on radioactive waste management at the 

national level with respect to the dissemination of ideas, lobbying and policy learning processes. The activities of 

the public agencies, businesses and radioactive waste management organisations of individual countries need to 

be studied and related to the work of international organisations. Where do different influences come from? 

What kinds of influences matter – out-and-out policy recommendations and/or rhetorical arguments for each 

standpoint? 

4.2 Calling for Sustainable Political Legitimacy 
When the concept of legitimacy was established in the period after 1789, it had meanings of both legality and 

morality. A legitimate solution could be justified either in terms of (national) law or specified norms. In the 19th 

and 20th centuries, legitimacy dealt mainly with the issues of legal foundations and moral justification based on 

institutions and discourses. This conception of legitimacy is inadequate when applied to the issue of radioactive 

waste as a social phenomenon. The time aspect is much longer than the period for which we reasonably can 

make predictions regarding the design of social institutions. How can we make guarantees that will endure for a 

period of time that is so long that we cannot possibly say anything about the very existence of human societies, 

and far less make predictions about the stability of social institutions 100,000 years into the future? Likewise, the 

comparatively short time period of implementation, during which the planned radioactive waste repositories are 

to be built and finally sealed, is far more extended than any other social project. When neither ideological nor 

institutional and technological stability are possible to secure, the main question will be: Who/what grants 

legitimacy to the social management of radioactive waste?  

We tentatively maintain that the social management of radioactive waste demands a clear and distinct 

assumption of legitimacy. It must include a geographically and temporally universalistic assumption of 

responsibility. In addition, the management of radioactive waste in a sustainable and legitimate manner requires 

a firm foundation of justification in the contemporary social context, as well as robust and institutionalised 

political processes that continuously foster legitimacy in the future. 

Thus, there is an urgent need to deal with the concept of legitimacy which can be broken down in three further 

problems. The first and introductory one will be how the value of legitimacy, in relation to the management of 
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spent nuclear fuel, is interpreted in a number of relevant countries, as well as its relationship to responsibility and 

social sustainability. What are the similarities and which are the differences between the countries?  

The second problem (‘From a narrow to a broad concept of legitimacy’) is the concept’s historical development. 

The idea that something is legitimate has deep roots in the past. During the Middle Ages, Renaissance and 17th

century Absolutism, the legitimate order was contrasted to rule by a usurper. A prince had to prove his right to 

ascend to the throne, as well as his ability to fulfil his obligations and exercise wisdom. The modern concept of 

legitimacy dates back to the Enlightenment, which associated it with the general welfare and democratic ideals. 

Legitimate rule aligned state power with the desire of citizens to lead a better life. The concept of legitimacy that 

was formulated in the decades immediately before and after the turn of the 19th century was of the narrower kind, 

entailing one or two distinct criteria – that an issue be treated in accordance with law and that it be ethically 

based. Ever since Max Weber adopted the concept in the early 1900s, it has commonly been associated with the 

reasons for the citizenry to accept the prevailing order. Today’s concept of legitimacy is broader, encompassing 

a series of contexts and the complexity inherent to contemporary society. We need a thorough analysis of the 

history of the concept of legitimacy up to the present, which in turn must be put in relation to the actual usages of 

the concept. 

The third problem is the status and use of the concept of legitimacy. To analyse this, research could turn to 

countries as India, Lithuania, Russia and Germany, as representatives of different regions and the discrepancies 

among cultural and intellectual traditions. All four countries exhibit complex historical interactions among 

national identity, modernisation and legitimacy. An exploration of the role of the concept of legitimacy in the 

radioactive waste management of each such country could therefore enhance an extended meaning of political 

legitimacy. 

5. In Conclusion 
Today we have a principle of national responsibility for management of spent nuclear waste. It can be made 

legitimate as representative democracy is national. But what happens if management of spent nuclear fuel will be 

further developed into an international matter? How, then, will legitimacy be built? What will be its 

fundamentals? Will it be a matter of international and truly global cooperation, or will it be an affair of the 

dominant superpowers of the world? 

A further inquiry into those questions calls for an exploration on how the concept of legitimacy, which has a 

close historical relationship with the modern nation state, manifests itself in multilateral cooperative efforts. For 

the management of spent nuclear fuel to be sustainable on a long-term basis, it must be viewed as legitimate both 

nationally and internationally. But the principle, on which such legitimacy has rested, that each country is 

responsible for managing its own radioactive waste, is now being called into question by transnational forces. A 

number of countries have asserted the doctrine that each generation must manage its own spent nuclear fuel. 

That foundation of legitimacy is also under assault given that both deep geological storage and transmutation 

span many different generations. To take an example, Sweden has already lived with spent nuclear fuel for one 

generation and will have it for at least three more. Questions can be raised if legitimacy in radioactive waste 
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management can be formulated as a universal value in terms of current political philosophy (such as Nordenstam 

2005), around issues of responsibility associated with modern technology (Jonas 1979, Kemp 1991), on 

cosmopolitanism and the shaping of global opinion (Beck 1997, Habermas 1998, Kemp 2005), and to what 

extent such global beliefs reflect occidental assumptions (Mignolo 2000). 
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Recent European legislation has placed a large emphasis on stakeholder involvement in decision-
making that could affect communities and have an environmental impact. This paper will discuss what 
effect this is having in practice in the UK and where further improvements could still be made. 

1. Introduction 
Stakeholder involvement is an integral part of all tiers of Environmental Assessment. Stakeholders can 
include anyone with an interest, from Government Ministers and Statutory Bodies, through to the 
public and local communities. The Strategic Environmental Assessment (SEA) and Environmental 
Impact Assessment (EIA) Directives give a solid foundation to the Environmental Assessment process, 
especially as they are now incorporating the requirements of the Aarhus Convention. This paper 
highlights where further improvements in stakeholder involvement can be made, together with an 
analysis of the influence of the Aarhus Convention in the UK since its implementation. Finally, the 
issue of how much power the Aarhus Convention should give stakeholders in the incremental and final 
decisions made in the Environmental Assessment process is discussed. 

SEA and EIA are mandatory tools within the UK planning system for certain plans, programmes and 
projects. For policies, Sustainability Assessment can be performed in the UK [1]. All three tiers of 
Environmental Assessment require, and use, some form of public involvement. There are several 
international legal instruments to promote the use of public involvement and participation. The United 
Nations Economic Commission for Europe (UNECE) Convention on EIA in a Transboundary Context 
(Espoo) [2], the United Nations framework Convention on climate change [3], Principle 10 of the Rio 
declaration on Environment and Development [4], and one of the most influential instruments recently 
for the UK, the UNECE Convention on Access to Information, Public Participation in Decision-
Making and Access to Justice in International Environmental Matters (otherwise known as the Aarhus 
Convention) [5].  

There are three key challenges facing public involvement: identifying the appropriate stakeholders, 
involving them in the process and incorporating their comments effectively. Public involvement as a 
process should be: inclusive, open and transparent, relevant, fair, responsive and credible. It is essential 
to include a high-quality level of public participation within the SEA and EIA processes, especially for 
controversial developments that require public acceptability. 

2. Stakeholder Involvement in Different Stages of the Environmental Assessment 
Process
The European SEA Directive [6 [Article 6.1]] states that “Authorities with environmental responsibility 
and the public, shall be given an early and effective opportunity within appropriate time frames to 
express their opinion on the draft plan or programme and the accompanying environmental report 
before the adoption of the plan or programme.” The EIA Directive [7] follows a similar stance but 
relates to the project level rather than the strategic level. 

The European Commission advocates the Aarhus Convention by stating that Environmental Bodies and 
the public must be given “an early and effective opportunity” to comment [6]. The UK has appointed 
four Statutory Bodies as Consultation Bodies who have to be involved in the SEA and also assess the 
stakeholder involvement within SEAs in England. These are: the Environment Agency, English Nature, 
English Heritage, and the Countryside Agency [8]. The equivalent Bodies have been appointed within 
the devolved administrations of Scotland, Wales and Northern Ireland. The Statutory Bodies consider 
the appropriate preparation of the documents and participate in the consultation process as it occurs at 
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the screening, scoping, reporting, and decision-making stages [8]. The EIA Directive [7] recommends 
consultation as part of the reviewing of the Environmental Statement. 

Consultation and participation can, in principle, be employed at each stage of the Environmental 
Assessment process; however this is not always feasible. The time and resources are not always 
available, and there is the risk of public participation fatigue. The main forms of public participation 
that are often used include;  

Informing – one way dialogue between the proponent and the public;  
Consulting – two way dialogue with opportunities for the public to express their views;  
Participatory – interactive exchange, sharing analysis and agenda setting to agree on the 
position of the proposal and its impacts;  
Negotiating – face to face discussion to build consensus and reach a mutually acceptable 
resolution on the issues [9].  

Ideally, public involvement should begin at the preparatory design stage of a plan, programme or 
project, and continue throughout. This is particularly important for major proposals that can affect 
people’s lives. However, there can be constraints to allowing public involvement throughout, and it can 
be more beneficial to just use public participation in the key stages.  

Figure 1: The Environmental Assessment Process

Screening

Scoping

Environmental Studies 
Identification of Key Impacts

Prediction of Impacts 
Evaluation/Assessment of Significant Impacts 

Identification of Mitigation Measures

Presentation of findings in report (EIS) 
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Figure 1 shows a simplified Environmental Assessment process adapted from the European Framework 
Directives [6] [7]. The stages are recommended for each Member State and it is up to the Member State 
to implement the SEA or EIA directives system into their legislation. Some stages of the system are 
mandatory, others are deemed as good practice; while scoping is not mandatory, Member States can 
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establish a voluntary procedure for scoping requests if they wish. Therefore each country can decide 
how much focus is given to public participation within each stage of the process [10]. The following 
sections outline what is required from the Directives in terms of public participation and what is 
required by UK legislation highlighting some of the benefits of continuous involvement based on 
literature (e.g. [1] [9] [16] [21] [24]). 

2.1 Screening 
Within the screening phase, public participation is not required in either Directive; however, the UK’s 
SEA legislation does require public participation [11]. The EIA legislation does not require public 
participation within screening or when requesting a screening opinion from an Authority. However, 
early identification of the possible affected parties and their concerns can be incorporated into later 
public involvement. 

2.2 Scoping 
Public participation again is not required at the scoping phase within the Directives, but has been 
applied to the UK SEA legislation through the use of the Consultation bodies [11]. The UK EIA 
regulations currently have no mention of consultation at this stage, but of course it is recognised as 
good practice [11]. Public participation is critical at this stage to ensure that all significant issues are 
identified, local knowledge is gathered, and alternative ways of achieving the objectives can be found.  

2.3 Environmental Studies, Assessment and Mitigation 
Impact analysis and mitigation within the environmental studies does not require public participation in 
either Directive. The UK SEA legislation requires consultation between the Authority and the statutory 
Consultation Bodies [11]. The UK EIA regulations advocate the use of Consultation Bodies at this 
stage, but the only recommended method for including interested parties is through publicising the 
project over a 21-day period [10]. It is up to the developer to collect and prepare information, however 
the use of public participation can avoid bias and inaccuracies, identify local values and preferences, 
and assist in the selection of alternatives. 

2.4 Environmental Statement or Report 
The Environmental Report must be made available to the public and other interested parties to be in 
accordance with the Directives [10] [11]. In the UK, consultation of the reports is given a minimum of 
three weeks before a decision is made. Written comments can be daunting for some people, and the 
time factor can be rather limiting. A more proactive approach may allow for more comments on the 
reports. 

2.5 Decision-Making  
Decision-making on a proposal or development is up to the Competent Authority while considering the 
public’s comments along with the statutory Consultation Bodies. The Directives do not give any 
suggestions to include active public participation at this stage; however the UK SEA legislation does 
recommend that “Consultation Bodies and the public are informed and given the opportunity to 
forward their opinion within a reasonable time” (Section 15, Paragraph 3 [11]). The Directives then 
require the authorities to make the decision publicly available.  

2.6 Monitoring and Auditing 
The EIA and SEA Directives give limited guidance on monitoring and auditing, so therefore public 
participation is not encouraged. However, it is recognised that monitoring of an EIA project is good 
practice. In UK SEA legislation, monitoring is required by the proponent, although there are no 
recommendations to include stakeholders within this final phase [11]. By arranging public participation 
throughout and after the plan, programme or project commences; any problems that arise can be 
addressed. It also maintains a good relationship with local communities that have been affected. 

3. Examples of Good Stakeholder Involvement in Environmental Assessment  
Stakeholder participation needs to be activated, stimulated and encouraged by the authorities wanting 
to benefit from it. The following examples show where stakeholder participation has been 
demonstrated successfully within the Environmental Assessment process beyond the requirements of 
the directives. There is a wide range of ‘good practice’ examples beginning to arise in the UK and 
internationally, and the examples chosen show how the various uses of stakeholder participation have 
influenced the process at a strategic level and at the project level. 
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The Bedfordshire Minerals and Waste Development Framework was appraised using a Sustainability 
Assessment [13]. The scoping exercise used accomplished an excellent baseline study. The methods 
used were facilitated workshops with a range of stakeholders, smaller workshops for key issues, public 
questionnaire through the media and Internet, all of which were widely advertised. All comments were 
given feedback and the findings were clearly displayed on the website. The scoping report then went to 
public consultation between November 2005 and January 2006.  

The West Midlands Regional Spatial Strategy [14] has been praised for the innovative methods used in 
stakeholder participation also within the scoping phase. It provided two scoping workshops and two 
sets of appraisal workshops for the SEA. The Authorities used interactive participatory appraisal 
workshops to allow the stakeholders to select their preferred option through the use of matrices. 

One of the most impressive uses of stakeholder participation that is still in progress is the Hong Kong 
2030: Planning Vision and Strategy report to review the Territorial Development Strategy [15]. There 
are four components within the review and each part has a high level of proactive consultation 
arranged. For the first component, objectives and agenda setting, there were six workshops, briefings, 
an assigned planning panel, two public forums, discussion sessions, 24 presentations, two seminars and 
over 40 media articles. All comments received were published on the Internet with the responses. This 
proactive approach received 106 written comments and 33 Internet comments that have redefined the 
projects objectives and will ultimately adapt how the strategy evolves. 

In Tychy, Poland, for a new municipal waste landfill, the competent authority involved the public 12 
months before a location or specification was decided. Most of the 12 months was spent explaining the 
idea and use of the landfill, and discussing the issues with them. Allowing the public to be involved 
within the specifications even before the screening stage of an EIA began to occur meant that the initial 
decisions did actually involve them. The Authority then spent 6 months consulting on the proposed 
location and specification [16] 
.
At a project level, the Environment Agency in the UK has an electronic public consultation web tool, 
currently in a pilot phase. The residents in Southwest England are able to register for electronic 
notification of any applications for waste disposal sites in their area. It is then possible for them to 
submit their comments online. This tool hopes to encourage dialogue between the public, waste 
managers and the Local Authorities as early as possible. However, this tool is only for use once an 
application has been submitted and consequently some incremental decisions have already been made 
[17]. 

4. Has the Aarhus Convention Made a Difference? 
The Aarhus Convention emphasises the importance of public participation within environmental 
decision-making and was fully implemented in the UK in February 2005. The three pillars of the 
Aarhus Convention are; access to information, public participation and decision-making, and access to 
justice in environmental matters. Has this made a difference to how public participation is practised in 
the UK? The main modifications applied to EU Directives [6] [7], and subsequently to the UK, were: 

To require the public to be informed early in the decision-making process. 
To include “early and effective opportunities” to participate [Article 6.1]. 
To emphasise the importance of carefully timed public participation. 
To justify the decisions made. 
To enable the public to challenge the legality of decisions. 

The following sections outline where positive steps have been made and also where problems still 
exist. 

4.1 Proactive Public Participation  
The Aarhus Convention aims to bring a more proactive approach to public participation, which is 
especially useful within controversial developments. Within radioactive waste management, the 
Committee on Radioactive Waste Management (CoRWM) has been established to recommend long-
term management option(s) to the Government. It is using several stakeholder participation methods, 
such as workshops; meetings and discussion forums, across the whole of the UK to ensure the public 
are actively involved in this policy development [18]. 
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4.2 Public Access to Information 
The access to documentation in the UK seems to have improved and is demonstrated by increased 
publication in the media of previously confidential documentation. However, this may be connected to 
the introduction of the Freedom of Information Act 2005 and the Environmental Information 
Regulations 2004 rather than solely on the implementation of the Aarhus Convention. A good example 
is the publication of the initial proposed sites for a Rock Characterisation Facility for the UK. The 
location of the sites was released in 2005 after being withheld for 16 years [19] [see 20 for more 
information]. With the increased use of the Internet, information is easier to access. There does perhaps 
need to be more information as to the amount of documentation the public can access to increase their 
awareness of Aarhus and their environmental rights. 

4.3 Timing of Participation 
Ensuring good timing of public participation depends upon the experience of the facilitators. In a study 
by Hartley and Wood [21] about waste disposal facilities and public involvement, Vale Royal Borough 
Council demonstrated poor timing and organisation within the Winsford disposal site EIA. This 
resulted in the local action group having an ineffective contribution to the inquiry. The timing of ‘early’ 
is left to the plan or project facilitator. However, within the Newcastle City Centre Action Plan, 12 
months was spent in continuous public participation and consultation, which achieved positive results 
[14]. 

4.4 Resources for Public Participation  
In the UK, the public are not usually provided with resources to enable them to participate in the debate 
or obtain independent advice. In Sweden, the municipalities who have volunteered to have their area 
investigated to determine whether it is suitable for a long-term radioactive waste management facility 
have been given annual funding to allow them to fully participate [22].  

There is greater stakeholder power in Scotland. If one of the official consultees assigned by 
Government disagrees with the plan, programme or project and the decision taken, then they can refer 
it to a Minister. If the Minister decides that the public have not had enough time, then the time period 
can be extended up to 28 days. Public participation is therefore crucial in the extent used and the timing 
[23]. 

4.5 Consideration of Public Views 
Several case studies examined by Hartley and Wood [22] found that planning officers felt that the 
public’s opinions were carefully considered within the decision-making process. However, the 
members of the public felt otherwise. Decisions made in the UK tend to be politically driven and there 
is a historic scepticism around the amount of information provided. There needs to be a continued 
practice of transparency in order to ensure that the public feel that they are part of the decision-making 
process. 

4.6 Effectiveness of Public Participation  
Judging how ‘effective’ public participation is in the UK can be difficult. The Aarhus Convention does 
seem to have increased the amount of public participation that takes place. However, in the UK, public 
participation is not always practiced to its full potential. From analysing the case studies, the following 
changes could be made to make it more effective: 

Amendments to the EIA legislation to increase the current three weeks assigned for 
consultation to a more reasonable time period to allow for effective input by the stakeholders. 
Strengthening the role of public participation within the Environmental Assessment process as 
in other countries to allow for increased resources to be provided and benefit all those 
involved [24]. 
Providing guidance on tried and tested effective public participation methods to help 
authorities to choose which techniques might be appropriate. This will give them no excuse as 
to why public participation cannot be performed within the process. 

The Aarhus Convention has certainly made the planning authorities more aware of public participation 
and the benefits it produces when performed well. However, practical guidance on how to perform 
public participation would help them actually undertake it. 

5. Stakeholder Power in the Decision-Making Process 
The Aarhus Convention [5] gives more power to stakeholders within the decision-making process, but 
how much power should they actually have to contribute? Should they just be involved with the 
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incremental decisions throughout the process, or given the opportunity to contribute to the final 
decisions made on a plan, programme or project? The SEA Directive [6] requires the “decision-maker 
to take account of, opinions and concerns which may be relevant to those decisions” as does the EIA 
Directive. The Aarhus Convention recommends that feedback to comments should be given to ensure 
they were considered in the final decision. However, there is no guarantee that the public’s opinions 
will definitely be integrated into the decision-making process at any stage and have an impact on the 
final decisions made. 

The European Commission advocates public participation as a tool to increase “the accountability and 
transparency of the decision-making process” [6]. However, public involvement is currently not 
integrated within key decision stages. A more structured decision process that involves the public 
throughout would help to address this problem. As the public authorities should be working on the 
public’s behalf, it is essential the public are involved within the decisions to ensure their issues and 
concerns are taken into account and influence what happens on their behalf. 

There are various methods to empower the public [25]. In some countries legislation has been used, in 
Sweden [23], and in Belgium [26] the use of ‘partnerships’ and agreements have been used. The 
Belgian agreements were a way of achieving an understanding within a complex legal framework and 
ensuring the communities’ powers could not be transferred over to other issues. This particular method 
could potentially work within the UK, as the legal frameworks are similar. The various ‘power’ tools 
include; volunteerism, veto rights, technical support and financial backing. 

Communities certainly have less power in the UK. If a decision is made at a local level, it can be 
overturned at a devolved or national level. Localisation of decisions is difficult when there are several 
tiers of Government, and in the UK, Central Government tends to step in more frequently on decision-
making. Governments in all countries ultimately have the power of decision. Through democracy they 
are elected to represent the country, but what makes them best to judge a decision? Certainly within the 
decision-making process, roles need to be clearly established from the outset and adhered to.  

6. Conclusion 
Directives and legislation on EIA and SEA need to provide more guidance on how and when public 
participation should be used. There are now several examples of how well public participation can be 
performed, and the methods are becoming more proactive and innovative. By increasing the role of 
public participation within the Environmental Assessment process, plans, programmes and projects will 
become more publicly acceptable. There does need to be a balance as to where public participation is 
performed in the system, as too much can be a stress on resources and time, as well as producing 
ineffective results. Key stages such as scoping, preparing the environmental statement or report and 
decision-making need to be highlighted for the benefits public participation can have. 

The Aarhus Convention is certainly making a difference in the UK; however it is difficult to judge 
exactly how much difference yet. It was only fully implemented in the UK in 2005 although some 
Authorities were applying the three pillars prior to implementation. It is not clear how aware the 
general public are of the Convention and their rights. Empowering communities in the UK will 
increase awareness of their environmental rights, but how much power could actually be given to the 
communities for decision-making in Environmental Assessments? Providing the public with resources 
to enable them to fully engage in the process will improve the participation and increase their 
confidence, but how will this increase their influence within the decision-making process? Ultimately, 
should the stakeholders and public just influence the incremental decisions made in Environmental 
Assessments or have more responsibility within the major decisions taken? It will be interesting to see 
how these issues are addressed over the coming years. 
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In the UK and internationally, there is widespread recognition that decision-making 
processes over long-term radioactive waste management are subject to a broad array 
of inherent technical, political, social, psychological and ethical issues. This paper 
seeks to specifically address the ethical aspects of long-term radioactive waste 
management and siting by proposing a framework for evaluating and integrating 
stakeholders’ ethical values into a political decision-making process. Evaluation and 
integration of the ethical issues and related values takes place within the context of a 
comprehensive program of stakeholder engagement; a process necessary in fostering 
support amongst stakeholder groups and potentially affected communities - allowing 
legitimate and defensible political decisions to be made. In pluralistic democracies 
such as the UK, there is a recognition that a broad array of ethical values are held by 
the affected stakeholder groups, and the tools used to integrate ethical values into a 
stakeholder engagement process must be designed to reflect this pattern of moral 
diversity.  

This paper outlines the implications of this diversity for participatory decision making 
and addresses it by outlining a ‘tool’ or procedure for stakeholder deliberation as part 
of a broader ‘toolbox’ of deliberative methods: a tool that allows not only the 
elicitation of stakeholders’ moral values, but also a critical re-evaluation of those 
values in light of ethical principles agreed upon by the participants themselves. 
Drawing upon the theoretical framework of ethical pragmatism, the goal is to turn 
what philosopher John Rawls has termed an ethical ‘reflective equilibrium’ into a 
practical procedure for stakeholder deliberation.  

The paper describes how the model of reflective equilibrium can be used as a basis for 
designing this deliberative procedure, in a way that is multi-staged and iterative in 
nature; with a goal to providing the means for stakeholder participants to critically, 
coherently and transparently balance their affective moral judgements, intuitions, 
theoretical considerations and moral principles and then integrate this critical 
assessment of the ethical issues  into the decision-making process.  
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1. Introduction 

The long-term management of radioactive wastes poses a policy problem in many 
nuclear power producing countries. In the UK a strategy for the safe long-term 
management of radioactive materials has become an environmental and political 
priority, and it has been widely agreed that progress in decision making, based upon the 
practical, scientific and technical merits of the proposals, should be made as quickly 
and efficiently as possible. However, the processes involved in the management of 
radioactive wastes have undergone a great deal of ideological and practical change in 
recent years. Radioactive waste management organisations (RWMOs) have been 
undergoing a shift away from purely technocratic long-term radioactive waste 
management processes motivated solely by scientific and technical concerns, towards 
the incorporation of less tangible political, psychological, social and ethical factors [1] 
[2] [3] [4] [5]. In response to this shift, decision-making over radioactive waste 
increasingly has involved the use of a variety of deliberative and inclusionary 
processes, specifically designed to elicit, evaluate and integrate this wider set of values, 
issues and concerns into an overarching framework of technical and scientific 
radioactive waste management. Thus the problem of radioactive waste decision-making 
is posited as a socio-technical problem [6] [7] – integrating scientific reasoning and 
technical design with public, social and moral values. 

1.1 Objective 
This paper considers the role of ethics within this complex framework for decision-
making. In particular, it addresses the challenge posed for the decision making process 
by the diversity of moral values. It does this by proposing a deliberative procedure or 
stakeholder engagement ‘tool’ that is designed to facilitate a thorough examination of 
the ethical aspects of radioactive waste management and siting in the UK. 

2. Theoretical underpinnings 

At the heart of this problem of examining the ethical aspects of RWM is a fundamental 
tension between two seemingly competing aspects of the decision-making process. 
This tension stems from having an ideology of widening participation in decision-
making through stakeholder and community engagement on the one hand, and the 
nature of ethical analysis and decision making on the other.  

2.1 Stakeholder engagement 
The goals of any stakeholder engagement program can be numerous; there is no limit 
to the imaginative scope of developing deliberative exercises to engage stakeholders 
(typically defined as those parties ‘interested in or affected by’ the decision outcome) 
in the issues involved. One thing is clear however, that diversity, cultural plurality, 
contradiction, negotiation, deliberation, convergence and consensus are its primary 
facets. Stakeholder engagement programs and the deliberative processes that constitute 
them are pluralistic and creative in nature; they seek to find novel solutions to complex 
problems through a process of inclusive and ongoing dialogue and debate. This rising 
trend for the incorporation of deliberative processes in decision-making contrasts 
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sharply however with the goals of what could be loosely termed ‘traditional’ ethical 
reasoning.

2.2 Ethical theory – normative and applied ethical theories 
Much of the critical thinking on ethical issues as performed by professional ethicists 
and moral philosophers takes place within the framework of the (inter-related) 
disciplines of normative and applied ethics.

The term normative ethics denotes a process of developing an abstract ethical theory 
that can be applied universally; to all specific cases, situations and eventualities across 
the broad spectrum of human moral action, regardless of the particularities of the case. 
Normative ethics is, in essence, the search for a universalising theory that can 
encapsulate all possible moral eventualities within its scope. Thus normative ethics can 
only be assessed on the level of abstract reasoning (on the level of metaphysics to use 
the philosophical term). The universal moral laws exemplified by normative ethical 
theories require a consistent internal logic to allow them to operate in all situations, 
thus the critiques of normative ethical theories involve extensive ‘thought 
experimentation’ to test the internal validity of their founding principles. The problem 
lies in the diversity of these normative theories’ description of what constitutes the 
‘moral good’. The two normative ethical theories that appear most commonly in 
Western ethical thought are the deontological theories of Immanuel Kant [8] (N.B. 
deontology stems from the Greek word ‘deon’ meaning duty, thus Kantian deontology 
is a ‘theory of duty’ sometimes referred to as the Golden Rule; whereby moral actors 
are obligated to treat rational individuals as ‘ends in themselves’ and not as a ‘means to 
an end’); and the utilitarian approach of Jeremy Bentham [9] and John Stuart Mill [10, 
11] (i.e. whereby the greatest happiness for the greatest number must be achieved, 
regardless of the specific costs to the individual – prioritising the ‘aggregate’ happiness 
of large groups over the happiness of the individual in all circumstances). 

Applied ethics is related to normative ethics in the sense that it is an application of one 
(or more) of these normative theoretical frameworks to a specific case, situation or 
discipline. Applied ethics can be disciplinary, for example in examining the fields of 
business, environmental or biomedical ethics; situational in examining a particular case 
or phenomenon (such as radioactive waste management, novel or ‘functional’ foods, 
genetically modified organisms or stem-cell research); or practical, in providing ethical 
heuristic tools, procedures or processes designed specifically to elicit and critically 
reflect upon the ethical issues inherent in a given case, problem or situation (see [12] 
for examples). Traditional applied ethics has often involved the application of theory to 
practice in a ‘top-down’ manner in order to decipher the ‘right’ course of action and 
then adopting that action as being ethically valid. Essentially a ‘top-down’ applied 
ethics involves taking a theory (or in some cases a group of theories) and applying 
it/them systematically to a case in hand.  

2.3 The conflict of stakeholder engagement and ethical theory approaches 
There are a number of problems with uncritically adopting the ‘top-down’ reasoning of 
pure theory-driven approaches. Top-down theories are highly inflexible in their 
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approach to devising the ‘right’ course of action, as the possibility for truly creative or 
innovative ethical problem solving is inevitably reduced. This is because each 
theoretical model presumes to have the correct moral ‘rules’ to guide behaviour; (in 
this case to guide the practice of radioactive waste management). The adoption of a 
single normative ethics model to assess the long-term management of radioactive waste 
would inevitably result in a highly controversial decision outcome. Within normative 
ethical theories, there is no room for negotiation or compromise on the governing 
ethical principles involved, thus decision making solely on the basis of normative 
theories entirely excludes any possibility of deliberation or debate. By extension, the 
traditional model of applied ethics (i.e. applying abstract theory to real world practice) 
is also highly contentious; as theorists such as MacIntyre [13] [14] and Beauchamp 
[15] [16] point out, it would be a mistake to use ethics as a body of theory that can be 
brought in, when necessary, to sort out any particular ‘real world’ dilemma.

This inflexibility that normative ethics has towards the creative, innovative and 
deliberative aspects of moral reasoning extends ultimately to an incompatibility with 
the program of stakeholder engagement in long-term radioactive waste management. In 
a democratic society such as the UK, there is an underlying cultural commitment to 
adopting liberal and pluralistic ethics. We are committed to incorporating the cultural 
diversity reflected in the broad range of ethical positions presented by affected groups 
into decision-making. Stakeholder engagement practices typically are geared towards 
examining the breadth of cultural values that bear upon an issue. However, despite this 
commitment to diversity, at the same time we are also committed to finding some 
metric or standard by which we can measure the validity of those ethical positions [17].  

Despite the problems associated with uncritically adopting universalising ethical 
theories, the theory perspectives themselves are not without merit. Normative theories 
can provide a lens through which to rigorously examine these ethical issues and find 
definitive ethical answers upon which to base a decision. Thus the challenge is to find a 
way of addressing the ethical implications of long-term radioactive waste management 
while simultaneously bridging this divide between a plurality of ethical values, and the 
logic-based validity of ‘top-down’ theory driven approaches. 

2.4 Avoiding the ‘technocracy’ of ethical evaluation 
Connected to this problem of top-down ethical evaluations about radioactive waste is 
the inter-related question of the process of ethical deliberation. When the question of 
ethics arises in complex socio-technical debates, the first response by governing 
organisations is often to establish an ethics committee to address and evaluate the 
problem. This has been seen in a wide range of different circumstances, from 
international bodies such as the standing ethics committee of the Human Genome 
Organisation (HUGO) and the Nanoethics Advisory Board to the UK’s Nuffield 
Council on Bioethics and the Food Ethics Council, all involving groups of experts from 
diverse fields charged with assessing the ‘ethical impacts’ of proposed technologies 
such as gene therapies, human cloning, novel foods or nano-technologies.  
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Adopting such an approach towards the issue of long-term radioactive waste 
management could very easily become fraught with political difficulties. Many of the 
problems previously experienced by RWMO’s such as Nirex in the UK, have stemmed 
(in part) from the technocratic nature of the proposed siting process. Basing decisions 
about radioactive waste management facilities upon technical expertise alone has in the 
past lead to the rejection of siting proposals, and to a political backlash against the 
RWMOs involved. This evidence suggests that it may be unwise to adopt a similarly 
expert-driven model for the consideration of ethical issues in long-term radioactive 
waste management. ‘Top-down’ approaches based on theoretical analysis must be 
tempered with more ‘bottom-up’ reasoning, which involves establishing a dialogue 
between ethical theory and individual judgement, between ethical experts and ‘lay’ 
moral actors and between ethics, science and politics.

2.5 Ethical Pragmatism 
The overarching theoretical framework within which this engagement is sought is that 
of pragmatism. In its broadest and most familiar sense, the concept of pragmatism 
focuses upon ‘doing’, ‘testing’ and is concerned with ‘the practical’, rather than 
‘thinking’, ‘theorising’ or focussing upon ‘the abstract’. In essence the term 
pragmatism refers to the usefulness, workability and practicality of ideas as being the 
central criteria against which to evaluate their merit. Thus the founding tenet of a 
pragmatist philosophy is that the value of an idea or concept is measured only in 
relation to its practical consequences [18] [19]. As a result, pragmatism has gained 
popularity in the field of environmental philosophy. It is now recognised that we are 
faced with a whole host of environmental concerns (whether climate change, 
ecosystem conservation or radiaoctive waste management) each requiring practical 
action informed by (but not substituted with) philosophical deliberation [20] [21] [22] 
[23].   

Because of its practical rather than highly theoretical approach, an essential feature of a 
pragmatist model of ethics is that it is meta-ethical i.e. it offers a method of justification 
for ethical ideas, rather than a specific theory with a fixed content [24]. Pragmatism 
provides a yardstick with which to measure the validity of ethical claims, rather than a 
theory for universally deciding ‘right from wrong’. Thus pragmatism stands in contrast 
with the ‘normative’ and ‘applied’ models of ethics. Instead of seeking an ultimate 
‘morally correct’ answer to the issues surrounding radioactive waste management, 
therefore, we are concerned with evaluating, critically reflecting upon and integrating 
ethical judgements into a broader decision context, in a coherent, logical and highly 
practical manner. In order to address the ethical issues posed by radioactive waste 
management, therefore, what we are looking for is an approach that combines these 
two qualities: the practical and the philosophical.  

2.6  The model of reflective equilibrium 
Pragmatism as a philosophical and practical approach provides the ethos within which 
deliberative and inclusionary approaches to the examination of ethics can be 
developed, but does not provide a specific procedure for developing a workable 
‘balance’ between the ‘top-down’ and ‘bottom-up’ approaches to ethics. In light of this 
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we propose that the concept of reflective equilibrium provides a practically useful 
model for this purpose.  

The term ‘reflective equilibrium’ in moral theory was introduced by John Rawls in his 
book A Theory of Justice [25]. The method of reflective equilibrium involves an 
iterative process of moral reasoning, working back and forth between our affective, 
‘bottom-up’ moral judgments and intuitions about specific instances or particular cases, 
the more abstract normative principles or moral rules that govern them, and the 
theoretical considerations that we believe have bearing upon them. Crucially, reflective 
equilibrium involves revising any of these elements whenever necessary, in order to 
achieve an acceptable coherence among them [26] [27]. Thus the ultimate goal of the 
reflective equlibrium process is to find an acceptable balance between individuals’ 
critical judgements, their examination of moral principles and any relevant theoretical 
considerations. In simple theoretical terms, the reflective equilibrium is the end-point 
of a deliberative process in which we reflect on and revise our beliefs about an area of 
moral inquiry. In practical terms though, the process of reflective equilibrium involves 
the specification, reciprocal weighing, testing, revising, and balancing of principles, 
rules, background theories, and particular judgements [28]. 

3. Reflective equilibrium and stakeholder deliberation  

3.1 The reflective equilibrium in practice
In order to put this into practice, we propose to design a deliberative process intended 
to be utilised within the context of a stakeholder workshop. The format of a workshop 
has the advantage of being both familiar to many stakeholder participants and also 
flexible enough to be integrated into a wider stakeholder engagement program. The 
workshop structure would be designed to be utilised in the context of both national and 
local decision making processes.  

The application of the reflective equilibrium procedure as part of this deliberative 
stakeholder workshop will involve three primary stages: firstly the elicitation of 
bottom-up moral judgements, secondly the elicitation of moral principles and thirdly 
the critical reflection on both moral judgements and ethical principles to find a coherent 
balance of ‘principled judgements’. It must be noted that ideally this process is an 
iterative one; individuals adopting the reflective equilibrium technique are to start 
either with their affective judgements, or guiding principles and go through a continual 
revision process to achieve a coherent balance.  

In practice this would involve first eliciting the “bottom-up” moral judgements from 
stakeholder participants. For example a participant may give a statement such as, 
“radioactive waste should be managed in such a way as to protect future generations at 
all costs, protecting our children is our number one priority”. From this statement we 
have a considered critical judgement about one of the ethical issues involved. The next 
stage would be to ‘interrogate’ this judgement with a selection of “top-down” 
principles: for example, the principle of ‘autonomy’ might be evaluated by considering 
“in what way does the autonomous decision making capacity of current generations 
affect intergenerational equity?” or the principle of ‘justice’, “how can we make 
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decision making fair if future generations can have no ‘say’ in the decision-making 
process?”. By undergoing this process of reflective equilibrium through procedurally
examining the original judgement in light of the questions raised by a series of 
governing principles, critical reflection on the ethical issues can be achieved by the 
stakeholders participants without any necessary formal training, expertise or experience 
in ethics and without the intervention of ethical experts.  

3.2 The implications for deliberative and inclusionary processes 
In order to make this reflective equilibrium procedure work within a deliberative 
process however, a structure is needed. A deliberative workshop designed to utilise this 
model must have a number of key features. Firstly it should be grounded within 
pragmatic principles. Within this framework we will need a series of stakeholder 
engagement techniques in order to firstly elicit moral judgements. There are a variety 
of methods that could fit such a purpose, including well established techniques for 
eliciting, constructing and clarifying individuals’ affective judgements and values.
Secondly the ethical principles to be applied need to be elicited and debated within the 
deliberative context in order to define the criteria against which these judgements are to 
be evaluated and critically revised. Finally the reflective equilibrium process must be 
contextualised within the broader context of the political, social and technical issues 
that constrain or enable the implementation of these of these ethical ideals.

3.3 Conclusions 
In conclusion, the reflective equilibrium procedure can be used as one tool in a series 
of deliberative tools (all organised within the context of a stakeholder workshop) to 
provide a novel approach to the consideration of ethical issues within the radioactive 
waste management context. Instead of relying upon the critical expertise of 
professional ethicists to decipher the innate moral issues and decide upon a course of 
action, the tools for critically reflecting upon the issues can be placed in the hands of 
those involved in or affected by the radioactive waste management process itself, thus 
alleviating the problem of ‘technocratising’ ethics by relying upon expert judgements 
alone.

The reflective equilibrium procedure is sensitive to the diversity of moral values and 
does not ascribe greater moral weight to any particular set of issues or values. From 
this position however affective bottom-up moral values can be revised and augmented 
in light of the critical, theory-driven top-down approaches. In this way we 
pragmatically treat moral principles and theories as heuristic tools which can shed light 
upon moral issues without seeking to prescribe a single universal course of action, 
providing much needed flexibility and the opportunity for truly innovative ethical 
reasoning.

3.4 Limitations and opportunities for further research 
We must finally note the limitations of the reflective equilibrium technique. We intend 
that the reflective equilibrium can be utilised as part of a wider ‘decision-support’ 
process within this stakeholder workshop context. Reflective equilibrium provides the 
means with which to critically and transparently assess the relationship between 
judgements, intuitions, principles and theories, but does not provide the necessary steps 
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beyond that to turn this coherent moral picture into an ‘ethically informed’ decision. In 
this way, the procedure is solely a deliberative rather than a ‘decision-making’ tool. 
Thus we intend that the reflective equilibrium model become part of a structured 
decision support process designed for scoping, deliberating, weighting and evaluating 
the ethical implications of long-term radioactive waste management. Reflective 
equilibrium thus becomes one tool within a ‘toolbox’ of techniques designed for 
eliciting and evaluating the ethical issues, judgements and principles, weighting the 
ethical criteria. By utilising the outputs from this reflective equilibrium procedure what 
we gain is a critically evaluated ‘map’ of the issues, judgements and principles 
involved. Therefore although it can be used as an ethical mapping technique to 
generate a detailed and structured representation of the issues, it requires the use of 
further techniques and procedures to integrate this critical information into the broader 
framework of socio-technical decision-making over the long-term management of 
radioactive wastes. 
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1. Introduction
The growing body of literature associated with environmental justice documents 
the extent to which poor, peripheral or minority regions are often burdened with 
contamination or the siting of new noxious, unwanted facilities [1, 2].  More 
recently, environmental justice studies have also begun to explore the processes 
and societal structures that contribute to (in)justice.  The environmental justice 
perspective asserts that instances of local contamination or the siting of noxious 
facilities in disempowered neighbourhoods are not only problems for those most 
affected by the facility; such situations are also instances of broader concerns 
about fairness and equity.  At the grass-roots level, in marginalised spaces, 
residents may adopt the environmental justice frame as a strategy to gain 
recognition of their ‘local’ problem by regional, national or global actors.  

In this paper we problematise this environmental justice perspective, 
particularly as it relates to the issue of spatial and temporal scale.  We utilise the 
Waste Isolation Pilot Plant (WIPP), the military transuranic nuclear waste 
disposal facility located in Carlsbad, New Mexico as an example where the 
environmental justice perspective was not (for the most part) invoked by local 
residents.  Since it was mostly members of civil society groups and state and 
federal elected officials, most living four hours away, who questioned the safety 
and viability of the facility, while local leaders actively lobbied to bring the 
facility to Carlsbad, this raises questions regarding 1) what counts as 
marginalized space and who gets to speak for those spaces, 2) who decides what 
can be defined as an environmental justice issue, and 3) at what spatial and 
temporal scale should justice be defined.   

Following a further elaboration of the conceptual ideas that underpin 
this discussion, in the subsequent section we present the WIPP case study.   
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2. Conceptual Framework
Hazardous, nuclear and other noxious facilities are often referred to as Locally 
Unwanted Land Uses (LULUs).  These are typically reported to cause public 
outcry and the development of opposition groups, particularly for those located 
closest to the facility.  This opposition is said to lead to a Not-in-My-Backyard 
(NIMBY) attitude of local residents who perceive that the facility will unfairly 
burden their local area.  However, more detailed understandings of NIMBY 
attitudes have revealed that there are often other reasons for this opposition.  
First, these facilities may lead to an inequitable distribution of costs and 
benefits, with the costs concentrated within the siting community [3]. Second, 
the NIMBY label often assumes that there is widespread agreement on the need 
and usefulness of the facility.  Third, the NIMBY label denies that LULUs are 
also associated with lack of trust in proponents and regulators and feelings of 
loss of control within the affected area [3].   

Several strategies are understood to counteract these issues.  For 
instance Rabe maintains that facility siting should occur within a broader policy 
environment in which the public has been widely consulted about the 
management problem.  Further, the actual siting of the facility should occur 
through a volunteer process wherein local authorities express interest in the 
proposed project and come forward as potential hosts (pending further 
negotiations and evaluation of the safety of the site) [4].  We argue that it is 
particularly this volunteer process that has challenged some of the taken-for-
granted notions associated with environmental justice perspectives.  By 
voluntarily agreeing to host a facility, some sense of control and a range of 
tangible benefits are captured by the local authorities.        

The literature generally demonstrates that grass-roots groups organised 
to fight noxious facilities “have less access to political, legal, and scientific 
resources than do their opponents” [2, p. 7].  Residents experiencing a 
contamination issue may adopt an environmental justice frame after frustrating 
attempts in seeking attention or redress for their situation.  Hence, the frame is 
more than just a point of view, it is also a strategy for action [2].   
More specifically, environmental justice can be defined as: 
…the fair treatment and meaningful involvement of all people regardless of race, colour, national 
origin or income with respect to the development, implementation and enforcement of 
environmental laws, regulations and policies [5,  p. 7).   
Issues of justice involve both the distribution of noxious facilities and other risks 
across the landscape as well as the processes and structural contexts within 
which decisions about those distributions are made [1, 6].  We argue that the 
pattern and process of (in)equity can be assessed by attention to: 1) Social 
Equity: The fair distribution of risks and costs across society 2) Spatial Equity:
The fair distribution of risks and costs across the geographic landscape, 3) 
Intergenerational Equity: Risks to future generations, or outcomes that limit 
their capacity to deal with risks should be avoided, 4) Procedural Equity: Siting 
and decision making procedures must be perceived as fair and legitimate by all 
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stakeholders and 5)  Structural Equity: Broader societal contexts and policies 
(e.g. energy/waste policies, power position of stakeholders) that may unfairly 
impinge particular stakeholder groups must be acknowledged and addressed 
during the siting process [7].   

Environmental justice frames challenge the scale at which siting or 
contamination issues should be conceptualised.  Rather than envisioning these 
issues as primarily a local matter, those adopting the rhetoric of justice ‘scale 
up’ the discussion to the regional, national or global scales.  Typically, this 
refocuses the discussion on issues of social and spatial equity and, perhaps, 
procedural and structural equity. Moreover, the consideration of 
intergenerational equity, that has been an integral component of debates about 
long-lived nuclear waste, also leads to an incorporation of equity through time.  

Despite the appeal and power of these understandings of siting issues, 
since adopting the environmental justice frame is an active choice, alternative 
constructions of the problem can and do occur.  It may be the case that those 
whose homes or livelihood are affected by the contamination or facility fear that 
by admitting there is a problem, they may be stigmatising their area and 
threatening their way of life.  Or, that those who would like to oppose the 
facility or speak up about the contamination may feel economic or social 
pressure to remain quiet (e.g. fear of job loss) [2]. Alternatively, it could also be 
that all things considered, the benefits are perceived to outweigh the risks.  In all 
these cases, the environmental justice frame may not be invoked.  

Further, as Lane and MacDonald point out, the idea that local actors 
will automatically be better ecological stewards is largely a myth; local actors 
may very well support LULUs [8].  This usually occurs when the  
local community has become economically dependent on the land use for the benefits, such as jobs, 
that it provides.  This support for the undesirable land use is consistent with the notion of NIMBY 
because the perceived benefits simply outweigh the costs [9, p. 376].   
Further, Lober’s research suggests that familiarity with the proposed technology 
may lower the level of perceived risks associated with the project.  Support for a 
facility is also likely to increase when it is perceived as needed by those most 
affected [9].    

Similar research results were found by Burningham and Thrush about 
the perceptions of the pollution being created by a local factory. As Burningham 
and Thrush state, “High levels of concern regarding accidents and pollution 
(particularly risks to health) coexist with loyalty towards plants which provide 
employment and investment in local life” [10, p. 215].  They go on to conclude 
that, “While a problem of environmental injustice may be apparent to ‘outsiders’ 
looking in on a neighbourhood, the ‘insider’ view often paints the reality 
differently and may vigorously reject this description” [10, p. 229].   

We argue in the next section that a similar situation has occurred in 
Carlsbad, New Mexico. 
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3. Carlsbad, New Mexico 

3.1  Methods
In-depth, semi-structured interviews were conducted with 17 key informants 
from the Carlsbad, Albuquerque and Santa Fe areas between April and May 
2005.  Most interviews were conducted face-to-face in New Mexico by the two 
authors.  However, given time constraints, some interviews were conducted by 
telephone upon return from the field site.  Supplementary data has also been 
obtained from various documents including newspaper articles, government 
publications, journal articles, books, and so on.   

3.2. WIPP 
The Waste Isolation Pilot Plant was opened in 1999, in Carlsbad, New Mexico, 
USA, after over 25 years of study, acrimonious debate and political 
manoeuvring.  WIPP is a disposal facility for transuranic (TRU) nuclear waste 
related to military Cold War nuclear programs. WIPP has been sited in a layer of 
salt, about 2100 feet below the surface in an isolated, semi-arid environment, 30 
miles outside of the city of Carlsbad.  The waste is transported to Carlsbad from 
over a dozen locations across the United States. Over 61 million people live 
within 50 miles of these source facilities, many of which are located in remote 
western areas, including New Mexico. The facility is operated by the US 
Department of Energy (DOE), with oversight provided by both the State of New 
Mexico (through the New Mexico Hazardous Waste Act and the federal 
Resource Conservation and Recovery Act) and the Environmental Protection 
Agency (EPA) (as directed by Congress in the Land Withdrawal Act, 1992) 
[11].   

In contrast to all commercial nuclear operations in the country, the 
Nuclear Regulatory Commission (NRC) does not regulate WIPP.  Instead, DOE 
argued that since this was to be a facility for military waste, they would regulate 
the facility themselves.  It took years of protest from both the state and civil 
society groups to achieve the independent oversight now provided by EPA and 
the state of New Mexico.  This unusual oversight approach is an excellent 
example of the extensive political controversy and negotiation that underpinned 
the siting of WIPP. Pressure from both the state and civil society protesters were 
also instrumental in the establishment of two other oversight bodies the 
Environmental Evaluation Group (EEG) and the Carlsbad Environmental 
Monitoring and Research Center (CEMRC).  Both of these latter organisations 
were/are able to conduct research and publish their results without significant 
interference by government authorities.  Although EEG has since been 
disbanded, these groups brought a greatly needed level of credibility and 
independence to the facility siting and management process.   
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3.3 Carlsbad 
Carlsbad is a city of about 27,000 people, located in the southeastern 

corner of the state.  Traditionally, the city was reliant on potash mining, the oil 
and gas industry and agriculture for employment.  The potash and oil and gas 
reserves have been in decline for some time with the concomitant loss of 
economic opportunity and population.  In 1972, after a site in Kansas was 
rejected, the city fathers in Carlsbad secretly approached DOE and offered to 
host a disposal facility for TRU waste. It was firmly believed that the facility 
would boost the local economy and bring much needed employment. Although 
state and federal administrations came and went, and WIPP’s future was 
cancelled or put on hold several times, the city father’s unwaivering support for 
the facility eventually paid off with its opening in 1999.  Public opinion polls 
conducted between 1995 and 1998 showed that even at the state level, support 
for the facility increased from 41 to 49% [12].  Indeed, accounts of the March 
1999 opening of WIPP bring to mind a festive celebration, not the protests 
typically associated with such events. 

WIPP has provided about one thousand well paid, highly valued jobs, 
many of which are held by Carlsbad residents, whose skills in the potash 
industry were easily transferable to the WIPP context. By all accounts, the WIPP 
facility is a much safer environment within which to work, when compared to 
traditional types of employment. Although not considered to be sufficient by 
city officials, some industrial spin-offs have occurred such as the development 
of a nuclear waste container manufacturing company (TRUPAC). Recently, the 
city has been receiving millions of dollars in payments to help it more rapidly 
diversify and establish needed infrastructure (called acceleration payments).  
The city is clean, well maintained, with a vibrant downtown, few signs of decay 
and beautiful parks and trails.  This is in sharp contrast to its closest neighbour, 
Hobbs, that is declining as the flow of oil and gas falls off.  

Yet, despite this positive picture, although it has been diminishing, or at 
least getting quieter, there has been opposition to the facility, even from within 
Carlsbad.  As mentioned, when the city fathers first approached DOE about 
hosting the facility, this was done secretly to avoid public outcry.  Once the 
proposed facility was publicised, a concerted and ongoing public education 
campaign was undertaken by both city officials and DOE to assure everyone that 
the facility is safe and would provide much needed benefits. Appeal was also 
made to residents’ sense of civic duty; the facility would provide a much needed 
national service.  As corroborated by many of our interviewees, dissenting 
voices were and still are discouraged.  As a member of a civil society group 
stated, “The city power folks were the people who wanted the facility.  But 
people in general had a variety of concerns about it, but ultimately a lot of 
concerned folks in Carlsbad were intimidated, some of them lost their jobs.  
Their kids got harassed…it got to the point that it was very hard to publicly say 
anything against WIPP.”        
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3.4 New Mexico        
The State of New Mexico has a long history with the nuclear industry 

as both the Los Alamos and Sandia laboratories are located in the state.  Despite 
this history, both the federal government representatives and the state officials 
did not support the development of the facility; these elected politicians used the 
courts and several other strategies to try to delay or stop the facility [11].  Part of 
this opposition arose because of the traditional north/south divide that exists in 
the state; northern New Mexico is typically more liberal in orientation and tends 
to support the Democrats (particularly in Santa Fe, the state capital), whilst the 
south is socially conservative and supportive of Republican platforms.  All of 
this has meant that the relationship between Carlsbad and the state can be very 
tense.  As one government official stated, “I think that the City of Carlsbad 
pretty much hates us….[the city perceives this as being] about jobs, jobs, jobs.  
They want more, more, more.  I think we’re perceived as being obstructionist.”  

Opposition has also been related to at least two other issues.  First, 
although Carlsbad volunteered for the facility, the perception was that WIPP 
was imposed on the state, with little opportunity for input, oversight or 
compensation.  Second, moving the TRU waste from source states to New 
Mexico has essentially transferred the risk across space, concentrating it in a 
state that already bears the legacy of Cold War programs and testing.  Thus, 
while source states are eager to be rid of the waste, New Mexico has had to be 
vigilant regarding the nature and packaging of waste that the sources states are 
sending.   As a second government official put it, “The other states, their interest 
is to get rid of waste at all costs.  So that puts us all in an interesting dance.”  
3.5 Civil Society Dissention and Counter-Opinions 

Beyond the opposition by elected officials, most other dissenting 
viewpoints about WIPP have been centred in Albuquerque and Santa Fe, located 
about a four hour drive from Carlsbad.  Reasons for this are complex.  First, it is 
clear that the north/south split in worldviews has played a significant role, with 
those from the north more likely to question the development of such disposal 
sites.  Second, it is equally clear that although some opposition originally 
originated from within the city itself, over time this has declined, particularly as 
the employment and other benefits have become apparent.   

For decades, Citizens for Alternatives to Radioactive Dumping 
(CARD), Concerned Citizens for Nuclear Safety (CCNS) and the Southwest 
Research and Information Center (SRIC) (among many organisations) have 
been involved in providing alternative perspectives and critical assessments of 
the WIPP facility.  All three organisations are independently funded and rely 
heavily on volunteers.  Despite these limitations, they have continued in their 
role as monitors of military nuclear undertakings in New Mexico and played a 
key role in the establishment of the various oversight organisations outlined 
above.
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Echoing issues of distributional and procedural equity, their major 
concerns include: 1) since the facility is situated amongst ongoing mining and 
drilling operations, the threat of human intrusion at some future date is quite 
high, 2) the set of safety standards and other decision-making criteria have been 
eroded by decades of political lobbying, 3) although EPA and the state of New 
Mexico have oversight, this cobbled together approach is perceived as less 
robust than it could be, 4) transportation of the waste imposes risk on hundreds 
of communities, 5) it is not fair that Carlsbad, and similar communities need to 
host facilities such as WIPP to gain the attendant benefits, 6) framing the 
problem of TRU waste as a disposal issue avoids questions about waste 
production and the continued military use of nuclear weapons, and 7) there is 
doubt regarding the accuracy of models that predict that the facility will offer 
protection for  thousands of years. Certainly this last point is supported by many 
sources.  While EPA maintains that WIPP can be “reasonably expected” to 
contain the waste for the next 10,000 years, Ahearne reminds us that “the time 
period required for safety calculations exceeds recorded human history” [13, p. 
766].        

4. Discussion and Conclusion 
In contradistinction to the literature about LULUs and NIMBYs, WIPP was not 
considered a LULU by local authorities, and the environmental justice frame 
was not invoked; rather this was the position adopted by actors located at a 
significant distance from the city.  The predominant discourse in Carlsbad, as a 
willing volunteer community, focused on the short-term economic benefits 
currently accruing to the community.  This leads to two concerns, 1) if 
‘outsiders’ impose the rhetoric of justice, do they then undermine the local 
community’s self-determination? And 2) to what extent does the volunteer siting 
model ‘blind’ host communities to the potential safety issues?   

In terms of this second concern, the research clearly indicates that, in 
this case, the city paid scant attention to questions of safety and oversight. This 
has also been observed in other studies. Instead, the current level of safety at 
WIPP was augmented by the intervention of ‘outside’ actors.  This suggests that 
although facility siting is sometimes construed as a ‘local’ problem, local actors 
cannot, by definition, be counted on to address environmental and health issues.  
Thus, the role of broader actors can be crucial for the development of safe 
facilitiesi.

Notice, however, that the environmental justice frame comes more 
easily into focus when we scale up the problem to the state level and to longer 

i
Interestingly, the situation in Carlsbad contrasts sharply with that of Oskarshamn, Sweden where 

the local community is both interested in the economic benefits and is, simultaneously, taking a 
rigorous approach to assessing the safety of the proposed facility. 
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time frames.  As outlined, New Mexico’s officials felt that there were both 
distributional and procedural equity issues at stake when WIPP was sited within 
its boundaries.  Also, the case demonstrates that there is a broader structural 
equity issue regarding economically marginalized areas and their need to take on 
risky facilities for their continued survival. Further, although Carlsbad is reaping 
short-term benefits, it is not at all clear that that will continue for future 
generations, particularly if the long-term safety predictions prove to be 
erroneous, or human intrusion occurs.  Finally, at even broader spatial scales, 
source communities and states, as well as transportation corridor communities 
are also implicated in these debates about environmental justice. Their concerns 
must be balanced against those of the hosting regions.     
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1. Introduction
The final report by the Nuclear Waste Management Organization (NWMO) 
recommends that the Government of Canada accept an Adaptive Phased 
Management Approach for nuclear fuel waste (NFW); specifically, centralized 
containment and isolation of NFW in a deep geologic repository in rock 
formations on the Canadian Shield or Ordovician sedimentary rock.  Prior to the 
construction of such a facility, a centralized storage facility would be constructed 
(above or below ground). Three hundred and twenty five years will be required 
for implementing this proposed initiative [1]. Essentially, this solution is geologic 
disposal on a protracted time scale.   

The discussion initiated within the NWMO, as guided by the Nuclear 
Fuel Waste Act (NFWA), propagates the decoupling and separation of the 
numerous aspects of nuclear energy. We and many others have argued that it is 
not logical or ethical or just to address one part of the nuclear industry (waste 
management) in isolation of its numerous other components (e.g. the future of 
nuclear energy; proliferation, uranium mining) and in relation to other issues and 
economics within Canada.  In fact, the very act of limiting the issue to only 
“waste” effectively isolates and removes the voice of many groups who dissent 
and who are perhaps the most vulnerable to an eventual siting process. As Wilson 
[2] has noted with regard to the ten year environmental assessment of a concept 
geologic disposal facility, the Assessment Panel was hampered from the 
beginning by “a very specific mandate and terms of reference” (i.e. to exclude 
issues not directly related to the technical robustness of the concept) and that “the 
public wanted to discuss the entire nuclear fuel cycle and not just one part of it”. 

The NWMO report also continues the abstract and “placeless” nature 
that has characterised Canada’s nuclear waste management initiatives to date. The 
environmental assessment, for example, that occurred between 1989 and 1998 
was on the concept of geologic disposal. The final NWMO report does not move 
significantly from this abstract notion.  

As Canada enters the next stage of NFW management, the issue of the 
interrelatedness of the nuclear (and non-nuclear) energy program, scale and 
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spatial equity will become increasingly pronounced.  Issues which have remained 
unresolved will emerge and likely dominate the NFW dialogue: for example, the 
extent to which individuals, municipalities, or regions should be subordinated to 
national goals which have enormous (positive and negative) local consequences; 
the treatment of First Nations in the eventual siting process; the role of 
economically depressed regions; the trajectory of Canadian energy development.  

The purpose of this paper is to outline the basis of a NFW management 
strategy for Canada, taking into account the unique legal tenets (Aboriginal 
rights; federal – provincial jurisdiction) and the orientation that the NWMO has 
taken to date. The focus of the paper are grounded in notions of environmental 
justice. Bullard’s [3] definition provides a useful guideline: “the fair treatment 
and meaningful involvement of all people regardless of race, colour, national 
origin or income with respect to the development, implementation and 
enforcement of environmental laws, regulations and policies”. The overriding 
concern is to work towards a process that is inclusive and just. 

2. Legal and Administrative Arrangements
The Canadian federal government has legislative authority over the development 
and control of nuclear energy in Canada as specified in the Nuclear Energy Act
and the Nuclear Safety and Control Act. Works and undertakings for the 
production, use and application of nuclear energy, research or investigation with 
respect to nuclear energy and the production and treatment of nuclear substances 
consequently fall under federal jurisdiction.  Some aspects of nuclear waste 
management, however, may also be regulated by provincial and territorial 
governments which in turn may create the potential for the involvement of 
municipal governments provided that there is no conflict between the provisions 
implemented by the different levels of government. Two federal Acts are 
particularly relevant to nuclear fuel waste management; the Nuclear Fuel Waste 
Act and the Nuclear Safety and Control Act.  The former provided for the 
establishment of the Nuclear Waste Management Organisation and the 
requirement that they submit a report recommending a strategy for long term 
NFW disposal and to implement the adopted approach.  The NWMO was 
requ8ired to consider three management options for NFW: continued on site 
storage, centralised storage, and deep geologic disposal.  It is expected that the 
federal government will accept (or reject) the “phased adaptive management” 
approach sometime in 2006.  The NSCA gives the federal government (through 
the auspices of the Canadian Nuclear Safety Commission) the authority to issue 
licenses to allow the possession, transfer, import, export, use and abandonment of 
nuclear substances.  The CNSC may also issue licenses for mining, reprocessing, 
packaging, transporting and managing nuclear substances and decommissioning 
facilities. Finally, two major federal acts are relevant to NFW; the Canadian 
Environmental Assessment Act and the Transportation of Dangerous Goods Act.
The CEAA contains a provision that requires major projects to undergo a 
comprehensive environmental assessment that includes the formation of a panel 
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and the holding of public hearings prior to making a recommendation to the 
federal government.   

Some provinces have passed legislation and regulations addressing 
nuclear substances.  Notably, Manitoba has adopted legislation that addresses 
NFW.  The High-Level Radioactive Waste Act prohibits the storage of NFW that 
was produced outside of the province and it expressly forbids the construction of 
facilities for the disposal of high-level radioactive wastes within the province, 
regardless of the jurisdiction of the origin of the waste.  There are no nuclear 
energy generating stations in the province. Also, Manitoba hosted the 
Underground Research Laboratory and the Whiteshell Research Laboratory 
where much of the research into developing the Canadian disposal option 
occurred during the 1980s and 1990.  

The Crown land of the Canadian Shield, and for that matter most of Ontario, 
is a contested space.  First Nations in Ontario, have rights to use reserve land and 
have, on some occasions, have had their treaty rights to continue to use treaty 
lands affirmed and recognized by the courts.  They do not have subsurface rights, 
and cannot develop resources (surface or subsurface) on reserve lands without 
surrendering the lands outright to the Crown.  Conversely, the government’s 
fiduciary responsibility is such that the Crown cannot, as outlined in sections 37-
41 of the Indian Act, force the surrender of the lands to develop the resources for 
its own interests without the consent of the band.  The only exception to this is in 
Section 35 of the Indian Act, which allows reserve land, with the consent of the 
Governor in Council, to be seized for “public purposes” by an act of parliament 
or provincial legislature in right of a province, municipal or local authority, or 
corporation to exercise their respective interest in the land or resources without 
the consent of the band (IA s 35 (1)). 

First Nations are entitled to special status under the 1982 Canadian 
Constitution Act, which states  that  existing aboriginal and treaty rights of the 
aboriginal peoples of Canada be recognized and affirmed (CA 1982. s. 35(1)). 
Aboriginal rights (including aboriginal title) have been determined on a case by 
case basis, and have generally been interpreted by the courts to mean a legal right 
derived from historic occupation and possession of tribal lands (1973 ruling on R
v. Calder), and from the customs and traditions, not explicitly extinguished, of the 
distinctive cultures prior to contact (1990 ruling on R v. Sparrow, and later, 1993 
ruling on R v Delgamwuk).  Treaty rights are those aboriginal rights which are 
contained in the original agreements between the representative of the Crown and 
the First Nation who negotiated the land surrender agreement (1996 ruling on R v.
Badger).  In all of the treaties signed in Ontario after 1850, the respective First 
Nations, upon surrender of land to the crown were given reserve land and 
guaranteed the right to continue to use the land they surrendered.  For example, 
the Robinson-Superior Treaty of 1850 “allow(s) the said chiefs and their tribes 
the full and free privilege to hunt over the territory now ceded by them, and to 
fish in the waters thereof as they have heretofore been in the habit of doing…”.
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According to the 1996 ruling in R v. Badger, these treaty rights can even, under 
certain circumstances, be found to exist on private property. 

All of the land in Ontario is the subject of a treaty and was surrendered by 
the respective First Nations to the Crown in exchange for reserve land and 
continued use of the surrendered land.  The surface of Ontario, therefore, can be 
interpreted in terms of treaty rights. These rights however extend only to the use
of the land, both in the treaty areas, and on the reserve as a result of the fiduciary 
responsibility of the Crown to First Nations.  

3. The Next Steps
The NWMO recommendation for NFW management has been submitted to 
government and a Cabinet decision as to whether on not to proceed will be made. 
If the management approach is approved, the next step will be for the NWMO to 
initiate a siting strategy.  If and when a site is found, an environmental 
assessment (under the auspices of the CEAA) will be undertaken.  

Prior to developing a specific strategy to site a NFW disposal facility, we 
maintain that the NWMO needs to first address three fundamental issues:  

Expand its mandate to include the future of nuclear energy in Canada 
Provide an inclusive role for First Nations in all stages of the process 
Adhere to the requirement of specifying an economic region and deal 
more overtly with the transportation of NFW 

3.1 The future of nuclear energy
Arguably, the future of nuclear energy is at a critical juncture [4].  While Sweden 
and Germany are committed to phasing out nuclear power, other countries, 
including Canada and the United Kingdom, are at the stage where fundamental 
decisions about the future of nuclear power production must be made.   

There are 22 CANDU power reactors in Canada of which 20 are in 
Ontario, one in Quebec and one in New Brunswick.  According to Torrie [5], 
regardless of  refurbishment initiatives, the operational capacity of the Canadian 
nuclear program will be zero by the year 2020.  While the operation and 
construction of nuclear power plants remain the jurisdiction of the provinces, the 
research, construction and marketing of the plants falls within federal 
jurisdiction; primarily through the crown corporation Atomic Energy of Canada 
Limited (AECL).  During the past 50 years, the AECL has received as subsidies 
from the federal government a total of $20.9 billion, taking into account inflation 
and calculated in net present value [6].  Calculated as a contribution to the federal 
government’s total debt, total subsidies to the AECL amount to almost $75 
billion; a figure that reflects the actual dollars transferred, plus all compound 
interest paid [6].  According to Doern et al [7], approximately $700 million went 
toward research into the geologic disposal option for NFW. This level of 
subsidisation is not limited to the Canadian program.  For example, Schneider 
and Froggatt [8] estimated that nuclear energy worldwide accounts for nearly half 
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of all energy related research and development money. Between 1991 and 2001 
OECD member states spent US$87.6 billion on nuclear research even though, 
according to the IEA, nuclear energy is expected to decline as a share of 
electricity production world wide from 19% in 2001 to 12% in 2025. This level 
of subsidisation far exceeds that provided to any other type of energy source, 
including demand management and efficiency measures.  
 Given the above, it is not only just, but prudent, to determine now what 
role nuclear energy will play in Canada’s future.  Moreover, the debate needs to 
be open and transparent.  A template for such a process may be that initiated ion 
the UK in January 2006 entitled Our Energy Challenge: Securing clean 
affordable energy for the long term. In this process, nuclear energy is but one 
option for consideration.  Importantly, the review will “include all characteristics 
of nuclear, including its creation of long-term liabilities such as nuclear waste” 
[9].   
 The call for this type of review has been a major characteristic of 
virtually all of the hearing and meeting processes on Canadian NFW [10] be they 
part of the environmental assessment panel or the NWMO public participation 
meetings.  The failure to initiate, or at minimum to insist on such a review, will 
diminish the trust and legitimacy of any future siting process and the agency 
responsible for implementing siting (i.e. the NWMO). 

3.2 First Nations
A major conclusion of the environmental assessment panel (1998) was that First 
Nations be given a prominent and ongoing role in the decision making process 
related to the management of NFW, particularly as the favoured geologic option 
will more than likely be situated on the Canadian Shield, an area that is contested 
and covered by treaty and aboriginal title obligations.  However, the 
recommendations of the panel regarding First Nations (and other issues) were 
basically overlooked in the drafting of the NFMA and by the NWMO is carrying 
out its mandate.  Of particular concern for Canada’s First Nations are the lack of 
affirmation of aboriginal title to land, the lack of affirmation of the knowledge of 
aboriginal peoples and nations, inadequate participation, and the lack of support 
of the nuclear industry by First Nations generally [11].  First Nations have a long 
and in many instances unfortunate relationship with the nuclear industry, 
particularly form the mining and refining of uranium.   
 Although the NWMO consulted widely, the role they cast for First 
Nations was paternalistic.  Specifically, they claimed to want to include 
“traditional knowledge” regarding environmental stewardship, concern for future 
generations and environmental ethics.  However, this is an extremely limited 
view.  First Nations have had a great deal of experience with the nuclear industry 
that needs to be dealt with openly.  Their knowledge in not just about 
environmental attributes or ethics.  Though certainly important, much more 
crucial are their actual experiences with the effects of uranium mining (e.g. in 
northern Saskatchewan and northern Ontario) and processing.  There was no 
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formal vehicle for these concerns to be addressed.  In fact, they were not sought.  
We maintain that these issues be addressed and that the present fixation of 
conjoining First Nations only with traditional knowledge is unjust.  
 Second, the NWMO and federal and provincial governments must 
address explicitly the role of land claims, territorial rights and aboriginal title 
prior to its initiation of a siting process. The NWMO [1] did conclude that they 
will “include special attention to Aboriginal communities that may be affected”. 
We maintain that in order to ensure that the trust and legitimacy of the NWMO 
does not erode, an explicit and negotiated agreement on the role of First Nations 
and their treaty and aboriginal rights  be stated and adhered to prior to the 
commencement of any siting process. 

3.4 Place
With regard to the specification of a location or region in which to implement the 
NWMO’s preferred management option (“adaptive phased management”), we 
maintain that the NWMO has deliberately side-stepped this part of their mandate. 
As specified in the Nuclear Fuel Waste Management Act 12.(3), “The study must 
include a detailed technical description of each proposed approach and must 
specify an economic region for its implementation” (emphasis added). The 
NWMO acknowledges this:  “We [the NWMO] have an obligation … to address 
economic regions …”.  The Act is clear; the NWMO must specify an (i.e. one)
economic region for each proposed option. The imperative to select one region 
per option is obviously not required for storage at nuclear reactor sites. The 
NWMO’s conclusion [1], however, is that their reading of the NFWA “does not
requires us [the NWMO] to identify a particular region for implementing each 
management approach” (emphasis in original).  They argue that the selection of 
an economic region is inappropriate for a variety of reasons (e.g communities that 
might otherwise volunteer would be excluded). By not specifying an economic 
region, representatives from the region, including Aboriginal representatives from 
treaty areas, are not included on the influential NWMO Advisory Council and 
place-based critiques are discounted as the issue is cast in national and 
amorphous terms. Further, the NWMO is contravening its mandate as specified in 
the Act and in so doing, is limiting what is and is not legitimate at this stage in 
the management process. 
 What the NWMO has specified is that the process of implementation be 
in the provinces that have benefited from activity associated with the nuclear fuel 
cycle, namely Ontario, Quebec, New Brunswick and Saskatchewan (but not 
Manitoba which, as noted above, passed legislation prohibiting the disposal of 
NFW within its borders).  New Brunswick is subsequently excluded from further 
consideration on geological grounds.  This leaves an area of almost 3 million 
square kilometres for consideration.   
 This decision has several important implications.  First, it has forced the 
debate to remain at relatively abstract levels, particularly in that the inclusion of 
detailed local knowledge about the impacts (real and perceived) of the nuclear 
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industry have been discounted.  Instead, the debate has been more focused on 
“Canadian values” and motherhood issues which are so generally applicable as to 
make them moot. Second, the role of transportation of NFW is almost entirely 
absent because no place has been specified other than is the most general of 
terms.  Third, the mandated requirement as specified by the NFWA that an 
implementation plan be specified has not occurred because an economic region 
has not been specified.  We argue that the NWMO adhere to the specifications of 
the NFWA and specify an economic region.  The continued abstract and placeless 
nature of the NFW debate in Canada is not fair or just. 

4. Conclusion
NFW management is contentious and any proposals for its management will be 
fraught with difficulties.  Before embarking on a siting process, some basic 
attributes that have not yet been adequately addressed, as detailed above, should 
be included.  Moreover, their consideration and inclusion must occur with the full 
and meaningful participation of Canadians.  These indeed constitute the basis of 
an environmentally and morally just procedure.  
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Environmental and public health risks are often handled in a process in which experts, and 
sometimes policymakers, try their best to quantitatively assess, evaluate and manage risks. 
This approach harmonises with mainstream interpretations of sustainable development, which 
aim at defining a desirable relationship between human and natural systems, for instance by 
policies that define limit values of different forms of disturbances. 

However, under conditions of high scientific incertitude, diverging values and distrust, this 
approach is far from satisfactory. The use of cell phones, hazardous chemicals, nuclear or 
fossil energy systems, and modern biotechnology are examples of activities causing such risks 
with high complexity. 

Against this background, a complementary interpretation of the concept of sustainable 
development is suggested. This interpretation is operationalised through new formulations of 
three common principles for public risk management; the precautionary principle, the polluter 
pays principle and the principle of public participation. 

Implementation of these reformulated principles would challenge some foundations of present 
mainstream views on environmental decision-making, but would on the other hand contribute 
to improved practices for long-term human welfare and planetary survival. 
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1. Introduction 
The aim of this paper is to discuss how risk management as a methodology and 
mindset influence on priorities and decisions concerning sustainable development. 
Management of risks and hazards often rely on partial analysis with a limited time 
frame. This may lead to a paradoxical situation where risk management and extended 
use of risk analysis could hamper long term sustainable development. The question 
is: Does the use of risk and vulnerability analysis (RaV-analysis) hamper or 
contribute to sustainable development? 
Risk management is often based on past experience. This may create courses of 
action that might lead to critical failures in a rapidly changing environment (OECD 
2003). Changes in society may reshape conventional hazards and create new risks, 
transforming channels through which accidents spread, and altering the responses in 
society. Consequently, new threats have to be addressed by developing new 
strategies using quite different means and assign new roles for international, national 
and local levels of authority in the process of creating a less vulnerable and more 
robust society. In its report from Nov 2004, The UN Secretary-General High-Level 
Panel on Threats, Challenges and Change concluded: “Today’s threats recognize no 
national boundaries, are connected, and must be addressed at the global and 
regional as well as the national level” (p. 1). 

2. Concepts of Risk Analysis: Partial Focus and Limited Time 
Perspective
Risks and threats have become independent of where you live and work (Hovden 
2004). Risks have become more global in nature, and events at one place have faster 
and more direct consequences on other places (Beck 1992; WCED 1987, OECD 
2003). The integration of global infrastructures and global economic and 
technological systems create new mutual dependencies between companies, 
communities and societies. The interdependencies make the society more vulnerable 
to events and developments occurring outside our control. Increased complexity and 
rapid changes in modes of production produce ambiguity and uncertainty. Hence, 
business and technology management becomes more risky and vulnerable. To meet 
such challenges, new laws, regulations, international standards and international 
management tools for risk control are introduced both at a national and international 
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level.1 As a consequence, both private and public organisations need to make risk 
factors visible and produce strategies and management tools to control the risks and 
hazards they are dealing with. 
Risk management has become trendy. Public and private companies in different 
sectors try to develop better tools for risk management. They are - through laws, 
regulations or statements - encouraged to conduct RaV-analysis before deciding 
about implementation of new projects and activities. One argument is that all 
organisations should contribute to a more sustainable development. As a 
consequence, risk management and RaV-analysis are introduced as regular means for 
desired behaviour within public administration and business activities. It is a mindset, 
a way to structure our knowledge and behaviour, and a way of making decisions that 
probably will have an increasing impact on society in the future.
Risk management is not only a question of meeting laws and regulations 
(conformance). It has appeared as an important tool to meet overall objectives within 
the organisation (performance). This also includes the new fashion of “corporate 
social responsibility” emphasising the companies’ long-term responsibility for social 
development. “Triple line reporting” has materialised in many big companies as a 
way of making their efforts for economic profitability, occupational health and 
safety, and social responsibility visible for the public.  
Risk management implies strategies and decisions to meet the new demands for risk 
and hazard control. To support decision making on design and operation, risk 
analyses are conducted in order to describe problems and possible solutions. The 
analyses normally cover hazard identification, cause analyses, consequence analyses 
and risk description.  Evaluations of the results are carried out, and the totality of the 
analyses and the evaluations are referred to as risk assessments. These assessments 
are often combined with cost/benefit or cost/effectiveness analyses. Risk assessment 
is followed by risk treatment, which is the process of implementing measures to 
modify risk, including measures to avoid, reduce (“optimize”), transfer or retain risk 
(Aven & Kristensen 2004).  
Risk analysis is often used in combination with risk acceptance criteria, as inputs to 
risk evaluation. Sometimes the term risk tolerability limits is used instead of risk 
acceptance criteria. The criteria state what is deemed as an unacceptable risk level. 
The need for risk reducing measures is assessed with reference to these criteria. In 
some industries and countries, it is a requirement in regulations that such criteria 
should be defined in advance of performing the analyses. The criteria are normally 
established based on historical data, but also economic considerations are involved 
(Aven & Kristensen 2004, Vrijling et.al. 1998). 
Risk management rely on an instrumental technical-economic rationality based on 
existing knowledge, historical data and scientific methods. Common methods used 
when conducting RaV-analysis are basically grounded in positivistic scientific 
approaches. They tend to reduce risks and hazards to simple and manageable 

1 For example the Basel-ll directive about financial activities, common international 
(EU) standards concerning technology or OHS (occupational health and safety), 
common ethical standards for corporate social responsibility (organised by the 
UN), ISO (2002): Terminology of Risk Management, requirements to national 
RaV-analysis in different sectors such as health services, road authorities, oil 
production, education, public administration etc.  
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problems, a narrow scope on activities, and a limited time frame appropriate to short 
term profit demands. The classical approaches assumed that we could calculate the 
“objective” risks expressed in exact terms if we only had the right input (see for 
instance Aven 2003, Berdford & Cooke 2001). This approach has partly been 
replaced by a predictive approach where uncertainty is highlighted through 
considerations about input data, analysis methodology and results. In this Bayesian 
approach, “non-scientific” arguments (such as statements based in political or 
cultural values) are accepted as valuable contributions. But also risk analysis based 
on the Bayesian thinking would apply rational models with a partial scope and 
limited time frame (Aven 2003). Furthermore, it is still the experts who most often 
are defining the problems, analytical designs and represent the authoritative 
interpretations of results. 
Many attempts have been made to establish analytical models unifying the traditional 
technical-economic approaches with perspectives from the social sciences (Renn and 
Klinke 2002, Kasperson 1992, Stern and Fineberg 1996, Aven 2003, Aven & 
Kristensen 2004). Such risk analysis designs may include risk-based, precautionary 
or discursive strategies for risk management. Furthermore, they include social, 
psychological, institutional and cultural processes and deliberations as part of the 
RaV-analysis. A major drawback with most of these approaches, is the inbuilt 
complexity and ambiguity making it very difficult to make the models operational. 
Or quite opposite: The models are so simple and the output is so inaccurate that they 
barely can be used for decision purposes (Nilsen & Olsen 2004, 2005; Olsen 2004). 
As a consequence, they are hardly in use for practical purposes in organisations 
aiming to work efficient and produce manageable solutions to complex problems.  

3. Sustainable development: Global Focus and Long Term 
Perspective
The World Commission on Environment and Development put sustainable 
development on the international political agenda in 1987 (WCED 1987). The World 
Commission defined sustainable development as “development that meets the needs 
of the present without compromising the ability of future generations to meet their 
own needs”. It contained two key concepts:  

The concept of ‘needs’, in particular the essential needs of the world’s poor 
to which overriding priority should be given; and 
The idea of limitations imposed by the state of technology and social 
organisation on the environment’s ability to meet present and future needs 
(WCED, 1987: 43). 

Sustainable development is concerned with basic needs and has the global 
environmental and developmental problems as the point of departure. As such, it is 
global poverty, inequality in resource consumption between North and South, 
between rich and poor, developed and underdeveloped countries, climate change, 
loss of biodiversity, pollution and food security which to a large extent influence the 
implications and strategic imperatives of sustainable development. In short, the core 
story-line of sustainable development has been described the following way by John 
Dryzek (1997):  

The core story line of sustainable development begins with a recognition 
that the legitimate developmental aspirations of the world’s peoples cannot 
be met by all countries following the growth path already taken by the 
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industrialised countries, for such action would over-burden the world’s 
ecosystems. Yet economic growth is necessary to satisfy the legitimate 
needs of the world’s poor … Sustainable development is not just a strategy 
for the future of developing societies, but also for industrialised societies, 
which must reduce the excessive stress their past economic growth has 
imposed upon the earth (Dryzek, 1997:129)i.

In Our Common Future the ultimate limits to global development was seen as being 
determined (perhaps) by two things: the availability of energy, and the biosphere’s 
capacity to absorb the by-products of energy use. These limits were assumed to have 
much lower thresholds than other material resources, mainly because of the depletion 
of oil reserves and the build-up of carbon dioxide leading to global warming 
(WCED, 1987: 58). The global environmental problems addressed in Our Common 
Future (1987) have stayed on the sustainable development agenda. In the meantime, 
some have been added or moved higher on the agenda, especially water scarcity and 
the depletion of renewable resources (OECD 1995, UNEP 2002).   
Moreover, sustainable development as conceived in Our Common Future (1987), can 
also be seen as an explicit and implicit attempt to solve the limits to growth debate. It 
was “solved” by a two-tracked response: Yes, we can have economic growth, but it 
must be a different kind of economic growth. Economic growth was seen as 
environmentally and socially sustainable only under the following conditions:  

(1) If industrialised nations continue the recent shifts in the content of their 
growth towards less material- and energy-intensive activities and the 
improvement of their efficiency in using materials and energy (WCED:51). 

(2) A change in the content of growth, to make it more equitable in its impact, 
that is, to improve the distribution of income (WCED:52).2

In the international debate following Our Common Future, the conditions of 
economic growth have been weighted differently. Some have put energy efficiency 
as the main strategy (Hawken, Lovins & Lovins, 1999), others have argued that a 
reduction in material- and energy-intensive activities is necessary (Jänicke 1997, 
Chambers, Simmons & Wackernagel 2000). Some have argued for massive global 
redistribution (Langhelle 2000, Yanarella & Bartilow 2000). And others have 
focused primarily on changing production and consumption - and depending on 
which of the above elements highlighted – either patterns and/or levels of production 
and consumption (Pearce 1995, Hille 1995, Pearce & Barbier 2000).  

4. Risk Analysis, Societal Safety and Sustainable Development 
Taking the development and epistemological foundation of risk analysis and risk 
management into account, it is likely to claim that there have been weak linkages 
between trends within risk management on one side, and sustainable development on 
the other side. Societal safety, defined as “the ability of society as such to sustain 
important societal functions and to secure the life, health and basic needs of its 
citizens under different types of stress” (Olsen, Kruke & Hovden 2006), could have 
been the linking pin between risk analysis and sustainable development.  
The concept of societal safety tries to integrate organisational, institutional and 
societal perspectives on the management of risks, hazards and vulnerability. 
Consequently, it also covers main areas of interest in RaV-analysis and risk 

2 Our italics 
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management. Simultaneously, the term also implies societal aspects of development 
beyond the partial perspectives that is characterizing risk analysis. 
Compared with sustainable development, societal safety has a specific frame of 
reference which is different. Sustainable development starts at the global level, with 
the global environmental and developmental problems. Implications for national 
policies, therefore, must in principle be deduced from the global level. Societal 
safety, on the other hand, starts with the national level and looks at risks, hazards and 
threats to national or societal safety and security. Although societal safety also to 
some extent looks at regional and global threats, the logic of the approach is the 
inverse of sustainable development. Societal safety as a concept and practical 
perspective has its point of departure at the national level and is concerned about 
national safety and security problems (including willed evil actions such as 
terrorism). 
Actually, there is some common ground between sustainable development and 
societal safety through concepts like “risk society” (Beck 1992) and risk perspectives 
focusing on for instance creeping crisis (e.g. long-term environmental hazards), 
global technological hazards, and the overall objective to secure life, health and basic 
needs. But the concepts on societal safety and sustainable development are usually 
founded on different interpretations of risk. There are also some common debates on 
the precautionary principle within risk management and sustainable development. 
The general impression, however, is that institutions, researchers and research 
traditions within societal safety and sustainable development for the most part 
operate on different tracks (Jaeger et.al 2001).  
Looking at the definitions of societal safety and sustainable development, however, 
there are nonetheless some similarities. Societal safety is used in a broad sense to 
include the containment of natural and man-made crisis threatening life, health, 
environment or material values. Furthermore, it is used to describe security 
challenges which could threaten the independence or existence of the nation (Aven 
2003). This includes a preventive element in the sense that the likelihood of 
unwanted incidents should be reduced through mitigation, what is termed causal 
reduction. Moreover, the goal of societal safety is to limit the consequences to the 
extent possible if an event is to occur, what is termed consequential reduction 
(Parliament White Paper no 17, 2001-2002). Furthermore, it focuses on societal 
resiliency, making it possible for critical institutions in society to restore from a 
major crisis. An important aspect, however, is that the term “societal safety” is rather 
new and still waiting to be firmly developed in scientific terms. This opens a very 
interesting opportunity to establish meaningful linkages to sustainable development.  
But still sustainable development and social safety have some common features 
difficult to distinguish. Even though the perspectives on sustainable development and 
societal safety have a different point of departure, different perspectives on scope and 
time frames, different understandings about causes and consequences and different 
values defining its contents, they are interdependent concepts. Sustainable 
development is an ethical concept, or a developmental goal, were the ultimate aim is 
the reconciliation of the global environmental and developmental concerns. Societal 
safety can be seen as an ethical goal aiming to stimulate national developments and 
protect society from losses of life, health and physical values.  
It is hard to see how it should be possible to acquire a sustainable development 
without societal safety, and it is hard to see how it should be possible to acquire 
societal safety without a sustainable development. After all, the concepts of societal 
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safety and sustainable development both require actions now, and not sometimes in 
the future. The means of risk management and RaV-analysis may serve as the key for 
a more fruitful understanding of the relationships between sustainable development 
and societal safety.  
Traditional understandings have regarded risk and safety as a design-, action- and 
organisational problem, but also as a political process focusing on resilience. Seen 
from the perspective of societal safety, using RaV-analysis and risk management to 
reduce unwanted incidents (causal reduction) and to limit the consequences if a crisis 
emerges (consequential reduction) is sensible. All activities include an element of 
risk and we all make judgements and trade-offs between risk and possible gains in 
our daily life. Industrially produced risks usually result from the generation of 
socially valuable processes and products, being transport, electricity, employment or 
consumer goods. The balancing act for policy-makers is to ascertain the socially 
acceptable (or tolerable) level of risk so that it does not exceed derived benefits. This 
is a main business in societal safety. But it is also a balancing act to make sure that 
the benefits to the present generation is not obtained at the expense of those living in 
other parts of the world or not yet born. This is the main business of sustainable 
development (Mehta, 1997).  
Given this starting point, securing the development aspirations of the developing 
world and safeguarding the environment for future generations while at the same 
time promoting present economic prosperity, health and safety, should be achieved 
through an optimal balance between medium and long-term risks and short-term 
benefits. Risk management no doubt may provide an added bonus of protecting those 
presently living from unacceptable large risks. But within the ruling paradigm of risk 
analysis and management, it is doubtful that risk management also promote a long 
term sustainable development.

5. Some Examples on Potential Contradictions Between 
Sustainability and Risk Analysis 
The cases have been selected to pinpoint certain areas where explicit contradictions 
between sustainability and risk management may occur. The three case areas are vital 
to the modern society, but differ with respect to production structure, market 
characteristics and environmental consequences. Accordingly, the concept of 
sustainability and risk management will appear differently.  

5.1 Finance: Contradictions Between Investments in Sustainability and 
Profitable Risk Aversion  
BASEL II is a new international standard for risk management in bank and finance 
institutions. The main principle of BASEL II is to improve the relationship between 
the capital requirement imposed on the individual institution and the financial risk 
the institution takes. BASEL II is supposed to be implemented in 2008. In order to 
prepare for this implementation most finance institutions actively seek to establish 
routines and systems capable to handle the new standards for risk management.  
BASEL II brings about consequences for all business customers. The finance 
institutions will establish a standardised system to estimate the risk premium in all 
their potential investment projects. In order to satisfy the requirements of Basel II, 
the borrowing companies have to develop a sufficient organisational and financial 
capacity together with the finance institution. Entry firms with a new and unknown 
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technology capable of promoting a sustainable development, will be evaluated in 
accordance with the same criteria as established and highly competent corporations 
operating well known technologies.  
Entrepreneurship involving a sustainable production, has probably not the ability to 
develop sufficient organisational capacity. Hence, they will not be able to guarantee 
the same risk premium as large industrial companies. Moreover, investments in 
sustainable projects often imply low net present value in the short run because new 
technologies, competing products and low market shares increase the risk premium. 
Accordingly, they may therefore be rejected when the interest rent is increasing or 
the risks are considered too high. Basel II may thus imply an increased threat towards 
entrepreneurial projects complying with sustainable development as part of the 
concept, but at the same time represents a financial risk due to a low net present 
value – at least in the short run. Based on this we may derive the following 
hypothesis: Risk management lead to a more restrictive attitude towards granting 
loan to entrepreneurs basing their production philosophy on the idea of 
sustainability. 

5.2 Petroleum: Contradictions Between Rational Risk Analysis and 
Precautionary Principles 
According to the regulatory regime within the Norwegian petroleum sector, the oil 
companies are instructed to work out impact assessments when opening new 
petroleum fields. This implies analysis of social and economic impacts, potential 
conflicts with other industrial activities, environmental consequences and impacts on 
biological resources. The impact assessments are in principle based on rational 
calculations aiming to estimate risks connected to emission, environmental 
consequences and impacts on fisheries. They are based on historical data, expert 
analysis and other sources of information.  
Nevertheless, the prevailing governance structures and interest groups will (try to) 
exercise influence on the assessment input and output. The analysis may thus become 
an object for interpretation and discourse. The opening of new petroleum fields very 
often produces controversies because different social and political groups have 
different risk perceptions and value different goals. And all interest groups and 
alliances use RaV-analysis as “scientific proofs” for their arguments. 
The RaV-analysis has a main focus on technical risk components, and draws the 
attention towards limited safety issues and probabilities of serious incidents. In this 
“struggle of truth”, the concrete and short-term threats is therefore normally be 
considered as more significant than long term perspectives on sustainability. 
Moreover, quantifiable factors tend to be regarded as more trustworthy than 
qualitative variables when judging technical risks. This lead us to the following 
hypothesises: The established principles of RaV-analysis and risk management in the 
petroleum sector underestimate considerations concerning sustainability.

5.3 The Power System: A Regression From a General to a Partial Strategy?  
In general, privatisation and deregulation of public companies may lead to a reduced 
responsibility for maintaining and reinvesting in the critical societal infrastructure - 
responsibilities the companies traditionally where obliged to enforce as public 
entities. One example is the electrical power system in Norway. The deregulation of 
the Norwegian electrical power market has lead to a significant transformation of the 
companies as well as the market structure. The consequences have been stiffer 



213

competition, intensified requirements concerning efficiency and stronger commercial 
claims from the owners. 
In this situation, the energy companies have to balance demands from profit seeking 
owners with their responsibility as energy providers to a society heavily depending 
on reliable supplies. Risk management in the privatised energy companies has to 
reflect these double-edged threats from the owners and society. One consequence has 
been that the producers have delayed maintenance if possible, and also delayed 
investments in production facilities (Fridheim et.al 2001). 
In order to satisfy the requirements to reliability and at the same time increase profits, 
the energy companies have also entered into new markets, introduced new products 
and started utilising other energy sources. Electrical power based on natural gas 
emerges as a complementary production facility in addition the hydro electrical 
power production. Without an appropriate technology, contemporary gasworks are a 
threat to the sustainable global environmental strategy. The question is therefore 
whether the use of RaV-analysis and risk management has de-emphasised the focus 
on long-term sustainability. This leads us to the following hypothesis: Balancing 
between commercial claims and reliability of supply will exclude technologies and 
organisational behaviour that could meet a concept of sustainability. 

6. Conclusion 
Risk management and RaV-analysis are introduced as regular means for desired 
behaviour within public administration and business activities. One argument is that 
all organisations should contribute to a more sustainable development. The 
perspectives on sustainable development and risk management have a different point 
of departure, different perspectives on scope and time frames, different 
understandings about causes and consequences and different values defining its 
contents.  
Because risk management and assessment has a more narrow scope and a limited 
time perspective based on well established methodologies, the tangible impacts of 
risk reducing measures in a project is easier to calculate than long-term and 
intangible impacts on global development.  Empirical evidence is still scarce, but our 
preliminary conclusion is that mainstream risk management and assessments is 
counterproductive to sustainable development. 

References 
Asheim, G. B. 1999. ‘Economic Analysis of Sustainability’. In :W. M. Lafferty and 
O. Langhelle (eds) Towards Sustainable Development. On the Goals of Development 
– and the Conditions of Sustainability, MacMillan Press 
Aven, T & Kristensen V (2004): Perspectives on risk – Review and discussion of the 
basis for establishing a unified and holistic approach. Article submitted for 
publication in Reliability Engineering and Systems Safety 
Aven, T (2003): Foundations of Risk Analysis. A Knowledge-based and Decision-
oriented Perspective John Wiley & Sons Ltd London 
Beck, U. (1992) Risk Society, SAGE Publications, London. 
Bedford, T. and Cooke, R.M. (2001) Probabilistic Risk Analysis, Cambridge 
University Press, Cambridge. 



214

Chambers, N. Simmons, C. and Wackernagel, M. (2000). Sharing Nature’s Interest. 
Ecological Footprints as an indicator of sustainability. London: Earthscan 
Publications. Ltd. 
Daly, H. E. (1996). Beyond Growth. The Economics of Sustainable Development.
Boston: Beacon Press.
Dobson, A. (1996). “Environment Sustainabilities: An Analysis and a Typology”. In: 
Environmental Politics, Vol. 5, No. 3, pp. 401-428. 
Dobson, A. (1998). Justice and the Environment. Conceptions of Environmental 
Sustainability and Theories of Distributive Justice. Oxford University Press. 
Dryzek, J. S. (1997). The Politics of the Earth. Environmental Discourses. Oxford 
University Press. 
Fridheim, H et.al (2001): En sårbar kraftforsyning. Sluttrapport etter BAS3 (in 
Norwegian only) FFI rapport 2001/02381 Forsvarets Forskningsinstitutt 
Hajer, M. A. (1995). The Politics of Environmental Discourse. Ecological 
Modernization and the Policy Process. Oxford: Clarendon Press. 
Hajer, M. A. (1995). The Politics of Environmental Discourse. Ecological 
Modernization and the Policy Process. Oxford: Clarendon Press. 
Hawken, P., Lovins, A. B. and Lovins, L. H. (1999). Natural Capitalism. The Next 
Industrial Revolution. London: Earthscan.  
Hille, J. (1995) Sustainable Norway. Probing the Limits and Equity of Environmental 
Space. The Project for an Alternative Future.  
Hovden, J (2004): Public policy and administration in a vulnerable society: 
regulatory reforms initiated by a Norwegian commission. Journal of Risk Research 7
(6), 629–641 (September 2004). 
Jaeger C, Renn O, Rosa E & Webler T,  (2001): Uncertainty, and Rational Action. 
London: Earthscan  
Jänicke, M. (1997). «The Political System’s Capacity for Environmental Policy». In: 
M.
Jänicke og H. Weidner (eds.), National Environmental Policies. A Comparative 
Study of Capacity-Building. Berlin: Springer. 
Kasperson, R.E. (1992) The Social Amplification of Risk: Process in Developing an 
Interrative Framework, in Krimsky, S. and Golding D. (eds.), Social Theories of risk. 
(Praeger, Westport, 1992): p. 153-178. 
Lafferty, W. M. and Meadowcroft, J. (eds.) (2000). Implementing Sustainable 
Development. Strategies and Initiatives in High Consumption Societies. Oxford 
University Press.  
Lafferty, W.M. and Langhelle, O. (eds.) (1999). Towards Sustainable Development. 
On the Goals of Development – and the Conditions of Sustainability. MacMillan 
Press LTD.  
Langhelle, Oluf (2000): “Sustainable Development and Social Justice - Expanding 
the Rawlsian Framework of Global Justice”. Environmental Values 9 (2000), pp. 
295-323.  
McManus, P. (1996). “Contested Terrains: Politics, Stories and Discourses of 
Sustainability”. In: Environmental Politics, Vol. 5, No. 1, pp. 48-73.  
Mehta, M.D. (1997) "Risk assessment and sustainable development: Towards a 
concept of sustainable risk." Risk: Health, Safety, and Environment, 8(2): 133-156. 
Nilsen, A.S & Olsen, O.E (2004): Universal and contextual tools as a double strategy 
in emergency planning International Journal of Emergency Planning Vol 2, no 1-2 



215

Nilsen, A.S & Olsen, O.E (2005): Different strategies - equal practice? Risk 
assessment and management in municipalities Risk Management: An International 
Journal 2005, 7(2) pp. 37-47
OECD (1995). OECD Workshop on Sustainable Consumption and Production: 
Clarifying the Concepts. Rosendal, Norway, 2-4 July, 1995, Final Report.  
Olsen, O.E (2004): Risiko- og sårbarhetsanalyser i en globalisert verden. Paper 
presentert på Nordisk sikkerhetspolitisk \forskerkonferanse, København 30-31 aug 
2004. (in Norwegian only). Publisert i 
Olsen, O.E; Kruke, B.I; & Hovden, J (2006): Societal Safety: Concept, Borders ande 
Dilemmas. Paper to be published 
Pearce, D. (1993). Blueprint 3. Measuring sustainable development. London: 
Earthscan.  
Pearce, D. (1995). Blueprint 4. Capturing global environmental value. London: 
Earthscan. 
Pearce, D. And Barbier, E. B. (2000). Blueprint for a Sustainable Economy. London: 
Earthscan.  
Renn, O. & Klinke, A. (2002) A New approach to risk evaluation and management: 
Risk-based precaution-based and discourse-based strategies. Risk Analysis 22 (6): 
1071-1094 
St.m 17 (2001-02): Samfunnssikkerhet. Veien til et mindre sårbart samfunn (in 
Norwegian only) 

Stern, P.C. and Fineberg, H.V. (eds.) (1996): Understanding risk. National Academy 
Press, Washington 

Turner, K. R. (ed.) (1993). Sustainable Environmental Economics and Management: 
Principles and Practice. London: Belhaven Press.  

UNEP (2002). Global Environmental Outlook. (GEO-3). Past, Present and Future 
Perspectives. United Nations Environment Programme (UNEP)/London: Earthscan. 
World Commission on Environment and Development (WECD) (1987). Our 
Common Future. Oxford University Press. 
Yanarella, E. J. and Bartilow, H. (2000). “Dreams of sustainability: beyond the 
antinomies of the global sustainability debate”. In: International Journal of 
Sustainable Development, Vol. 3, No. 4, 370-389.  



216

Climate Change or Nuclear Power  
- Which Risk do we Prefer?
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Abstract

Climate change and nuclear power provide two of the biggest technological risks of our times. 
Both involve widespread risks, long-term wastes and inter-generational equity, but in rather 
different ways. If it came to a choice, which is the worse set of risks to run? Serious doubts have 
been raised whether the implementation of renewable energies and energy saving are able in 
practice to deliver quickly enough the radical reductions of CO2 emissions that are needed to 
tackle climate change. Some countries may face a dilemma - to continue another generation of 
nuclear power or to accept that its CO2 emissions will rise when current nuclear stations finish 
their time? This paper compares the risks, and explores the ethical issues around which a society 
would have to weigh up such a choice, the role of the precautionary principle, and the place of 
expert and lay evaluations of risk. 
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The paper deals with the values of risk related to environmental pollution with 
radionuclides from the main sources located both on the territory of Ukraine and 
outside, which affect the Ukrainian population, in the context of long-range out-
look. Ratios of risk for stochastic effects occurrence are given per unit of indi-
vidual or collective dose, as well as for occurrence of fatal cancer, non-fatal can-
cer or serious hereditary effects. Besides, the paper mentions not only the impact 
of ionizing radiation, but severe population stress as well, which in certain re-
gions turns into radiophobia. It is shown that for essential decrease of radiation 
risk in Ukraine, global problems should be solved, first of all, at the governmen-
tal level. Whereas a number of issues connected with the Chernobyl catastrophe 
are at least partially solved, the problems concerning the effects of radon and 
other radiation-dangerous factors are still to be tackled. 

The count of the history of unsatisfactory radio-ecological condition of Ukraine should be started, on the one 
hand, from the pioneer works in the field of radioactivity and nuclear research of military (defense) orientation. On 
the other hand, it may be counted from the greatest man-caused Chernobyl disaster connected with the peaceful use 
of nuclear energy. All this determines an ambiguous attitude of the population and specialists towards the use of 
radiation-hazardous technologies. The preconceived brainwashing of the public opinion against the background of 
the already existing deep psychological shock caused by the disaster added to the development of a wide-scale and 
continuing population stress, whose structure is characterized by distinct features of radio-phobia specific for the 
Chernobyl situation. When President of Ukraine Victor Yushchenko proposed to organize a nuclear waste 
depository in Chernobyl, he was confronted with a quite apparent reaction. Those who decided to express 
themselves publicly on the subject, as the President himself, preferred not to detail the expression “nuclear waste”. 
The problem that ecologists have been speaking of for so long is viewed to the majority of casual sideliners as 
something amorphous and dreadful, whereas the place-name “Chernobyl” aggravates the vague uneasiness, all this 
happening while there has recently begun to show a positive tendency towards reduction of the psychological stress 
concerned with the disaster primarily in Ukraine. The President noted that if the costly construction of the mortuary 
is unavoidable, it could be used for some other purposes, too. Particularly, radioactive waste from all other 
Ukrainian atomic power plants, such as Rovenskaya, Zaporozhskaya, Khmelnitskaya, and South-Ukrainian APPs 
could be stored there. While nuclear waste stays at an atomic power plant or in a nearby mortuary, it presents, to a 
greater or lesser extent, a certain danger only to the population of neighboring areas. Those who live in Chernobyl 
now are hardly unaware of that. Much more unpleasant prospects open up when it comes to transportation of nuclear 
cargoes. The trains or ships carrying it on board in any case will cross the “peaceful” territories, where accident risk 
is far from being equal to zero. And it can be aggravated by hypothetic saboteurs. It should be noted that the latter 
circumstance is of greater concern to the specialists in the most developed countries who have been for long 
considering the possibility of capturing nuclear materials by terrorists. Very few people seriously believe that a 
separate organization could manufacture a nuclear charge from stolen or intercepted nuclear waste. According to the 
FBI, much more probable is creation of the so-called “dirty bomb”, a container with waste from atomic power plants 
and regular explosives. Such a device could spray radioactive dust over quite vast areas making them uninhabitable 
for many years to come. It is understandable that in such a context the materials left without due custody, be it even 
in another country, arouse natural concern. Such is the situation with the nuclear heritage of Ukraine and with the 
moral and psychological condition of the country’s population, regardless of its physical state. As for the latter, it 
can be presently characterized as catastrophic. It is testified by physicians, politicians, officials, and by dry figures 
of statistical data, which at times are far from being trustworthy.     

As a whole, on the territory of Ukraine there are both natural ionizing radiation background and that occurred 
through man-caused sources of radioactive pollution (Tables 1, 2) [1,2], which entail external and internal 
irradiation of citizens and, as a result, permanent radiation risk with predictable consequences. Human activity 
affects the natural ionizing radiation background both in quality and quantity terms. Man-caused aggravation of the 
background results from extensive usage of fertilizers containing uranium impurities (for example, phosphate 
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fertilizers), more active operations on extraction of uranium ores, and mass increase in air transport service which 
contribute to space radiation. 

                                                                                                                                                          Table 1. 
Natural Sources of Ionizing Radiation 

Average annual dose, 
mZv 

Source Contribution to 
dose, %. 

Space (radiation at sea level) 
Earth (soil, water, building materials) 
Radioactive elements in human tissues (40 ,
14  etc.) 
Other sources  
Total average annual dose 

0,3 
0,5-1,3 

0,3 

0,02 
2,0 

15,1 
68,8 
15,1 

1,0 

Table 2. 
Man-made Irradiation Sources 

Source Annual dose, mZv Fraction of natural 
background, %. 

Medical devices (fluorography, roentgenography 
of teeth, radioscopy of lungs) 
Air flights (distance of 2000 km, 5 times per 
year) 
Viewing TV (4 hours a day) 
Atomic power plants (at stable operation) 
Thermal power plants (working on coals) lo-
cated at the distance of 20 km 
Global precipitations from nuclear weapons tests 
Other sources (oil production, extraction of ores, 
building materials' industry) 
Total  

1,0-1,5 

0,02-0,025 

0,01 
0,001 

0,006-0,06 

0,025 
0,4 

1,5-2,0 

50-75 

1,0-2,5 

0,5 
0,05 

0,3-3,0 

1,0 
-

Following the conservative radiobiological hypothesis, any arbitrary low level of radiation gives rise to 
certain risk of stochastic effects occurrence. These effects include induction of malignant neoplasms, some 
congenital malformations and diseases of descendants of radiation-exposed individuals. For quantitative assessment 
of possible stochastic effects frequency, hypothesis about linear non-threshold dependence of probable long-term 
effects of radiation dose with risk ratio of 7·10-2 Zv-1 [3] is used.  

In accordance with data given in paper [4], there is a number of basic stages of radiation exposure of humans 
conditioned, first of all, by peculiarities of origin of the risk territories: 

1. Early stage connected primarily with the action of short-lived isotopes, which duration is measured in 
months, at most. 

2. Late stage, which duration is determined by half-life period for long-lived radionuclides, in particular, 137Cs 
90Sr.

3. Distant stage, which can develop in the course of life of many generations or generally without direct con-
nection with the effects of radiation factor, or against the background of continuing action of plutonium and 
radiocarbon radiation.  

In the authors opinion, the concept of the third (distant) stage is introduced for the first time, and it is, 
evidently, connected with wide spectrum of data on changes occurred in immunogenotypic structure of the 
populations exposed to small doses of radioactivity sources. Simultaneously, subsequent risk group, including 
descendants of people exposed to radiation at early stages, begins to form (with the lapse of time this group turns to 
the largest one, and further it is to determine all situation as a whole). As it is evidenced by numerous data, genetic 
effects of small doses, both congenital and inherited malformations and diseases, are developed in descendants of 
irradiated individuals stochastically. In the domain of doses typical for external and internal irradiation coming from 
natural sources and man-caused ones, biological action of the radiation is completely limited to inducing stochastic 
effects.

Let's consider some facts [4, 6]. Characteristic figure of the Ukrainian territory pollution with cesium-137 
before the accident at ChAPP is 0.2 Bq/cm2. As a result of Chernobyl catastrophe, nearly 1.7·1016 Bq of cesium-137 
and 4,5·1015 Bq of strontium-90 have fallen on the territory of Ukraine. About 60% of cesium-137 and 88% of 
strontium-90 remain in 30-kilometer zone, and the other part caused pollution of 4.2·104 km2 with cesium of density 
exceeding 3.7 Bq/cm2, and 2.7·104 km2 with strontium of over 0.6 Bq/cm2 density. In the other regions of Ukraine, 
surface pollution of soil with cesium-137 increased as much as four times, as compared with the pollution level 
before the Chernobyl catastrophe. Every year, about 5.0·1011 Bq of uranium-238 and about 2.0·1013 Bq of 



224

potassium-40 are also brought into soil with fertilizers. Atmospheric air pollution as a result of nuclear tests and 
radiation accidents occurs discretely, in contrast to that from stationary sources of pollution, such as atomic power 
plants (APP), thermal power plants ( PP), enterprises on extracting and processing uranium ore, coal firing for 
domestic heating and other needs, which effects are permanent. APPs of Ukraine discharge into the air nearly 
1.0·1015 Bq of inert radioactive gases, 8.0·1013 Bq of tritium, 8.0·1010 Bq of carbon-14, 9.0·109 Bq of iodine-131 and 
3.0·109 Bq of radioactive aerosols annually. Because of firing of coals at thermal power plants of Ukraine and in 
dwelling houses, as much as 1.3·1012 Bq of NRN (without radon) and 8.0·1011 Bq of radon are released into the 
atmosphere every year. Because of accumulation of radioactive waste during extraction and processing of uranium 
ore, annual emission of radon from tailing pits is 1.0·1016 Bq. Existence of these sources results in local increase of 
radionuclide concentration in the air, and consequently in additional exposure of the natural environment and human 
beings. Taking into account that man-caused pollution sources are mainly located in the Dnepr river area, 
radionuclides are intensely accumulated in bottom sediments of Dneprovsky cascade. Now over 4.0·1013 Bq of 
cesium-137 are accumulated therein, with 70% of this amount falling at Kiev water basin (Fig.1). Full effective dose 
per year from natural sources for citizens of Ukraine is 4.5 mZv, which is considerably higher than the world 
average value (2.4 mZv). Recently, water of poor quality becomes one of the reasons of spreading such diseases as 
stomach ulcer, cholelithiasis, respiratory tract disorders, stenocardia, cardiac infarction, cholecystitis on the territory 
of Ukraine.  

This statistics with elements of despair with respect to the time factor will be more oppressive, if specific 
measures on protecting citizens from continuing impact of polluted territories are not taken. Blooming cherry and 
nightingale country with picturesque forest and steppe lands, fruitful soil and unique pastures became unnatural 
landscape for indefinite period, without right to existence of living creatures and, first of all, human beings therein. 
Price of such a proving ground is extremely high, and, undoubtedly, Ukrainians would like to have distinct 
guarantees of the world community and, in particular, of the World Health Organization (WHO) for experience 
gained by the mankind in overcoming unprecedented man-caused nuclear catastrophe. The chances of its recurrence 
in any point of the Earth are rather high, especially for the countries possessing full complex of nuclear power 
facilities, nuclear weapons, and sources of nuclear waste disposal. 

Fig. 1. Average annual concentrations of cesium-137  
in surface waters of Pripyat' river (tributary of the Dnepr river) 

Cancer is the most serious consequence of the humans' exposure 
to small doses of radiation. Theoretical findings and majority of avail-
able experimental data exclude any threshold dose below which risk of 
cancer is eliminated. Any arbitrary low dose increases probability of 
cancer incidence for any individual exposed thereto. Besides, it is sup-
posed that probability and risk of disease grow in direct proportion to 
radiation dose. The International Committee for radiation protection 
has chosen, as a basic assumption, a linear dependence between the 
dose and effect under which maximum assessment of risk is provided. 
Latent period between irradiation and diagnosing of cancer continues 
several years. On average, this period can come up to 8 years for leu-

kemia, and two or three times longer for other diseases, for example, breast cancer or carcinoma of lungs. Minimum 
latent period during which a certain tumor appears upon irradiation, comprises about two years for leukemia, and as 
much as 5-10 years for other kinds of cancer.  Linear dependence between equivalent dose , received by an indi-
vidual and radiation risk r, under which probability of induced stochastic effects is understood (namely, occurrence 
of fatal and non-fatal cancer and serious hereditary effects of radiation exposure), is defined as follows:  

                                                        Err E ,                           (1)

where r  is a risk ratio defining probability of occurrence of stochastic effects referred to a dose unit [ 7]. 
Connection between collective dose S and risk which is in the given case expressed by expected number of 

effects R in the group, is defined by the ratio: 

                                                       SrR E                                 (2)   

Here, the ratio of risk for stochastic effects' occurrence per unit of the individual or collective dose for citi-
zens is assumed equal to r  = 7,3·10-2 -1, that is, deviation from directive value of the risk ratio is insignificant. For 
fatal cancer, non-fatal cancer and serious hereditary effects risk ratios are, accordingly, 5,0·10-2, 1,0·10-2 and 1,3·10-2

Zv-1 [8 ]. Under exposure of human to the dose of 1 Zv, probability of stochastic effects is equal to 7,3·10-2. In the 
case of 1000 man.Zv collective dose, stochastic effects (fatal cancer, non-fatal cancer and serious hereditary effects) 
can be displayed in 73 individuals. 
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      It should be noted that risk ratios used now are far from those established once and for all, since they can be 
modified depending on new findings and giving a more precise definition to available data. Table 3 gives nominal 
ratios of probability for certain bio-tissues and organs [ 7].  

                                                                                  Table 3. 
        Ratios of Probability for Fatal Cancer and Cumulative 
                                Damage for Citizens

Together with it, many authors mention seri-
ous discrepancies in the intensity of predictable and 
real levels of disease incidence in people. Prognostic 
values obtained in accordance with adopted method-
ology of radiation risk modeling are much less than 
actual cancer incidence revealed during the certain 
period. Carcinogenesis observed in the regions 
which are suffered the most, can not be caused by 
the radiation factor only, without taking into account 
atmospheric emissions. Growth of incidence of can-
cer proves that contribution of continuing and rela-
tively unchanged factors of the natural character, as 
well as hereditary factors and other causes other than 
man-caused ones resulting in spontaneous or back-
ground level of carcinogenesis, is not an only level 
of the above disease incidence. In this connection, 
actively developed methods and theories of ecologi-
cal risk formally supported by and complying with 
all the international ecological and medical societies 
can be considered more acceptable, with respect to 
problems of public health taking into account radia-

tion exposure and man-caused impacts. 

Tissue or organ Probability of 
fatal cancer, 

10-2 Zv-1

Probability 
of cumula-

tive damage, 
10-2 Zv-1

0,3 
0,5 

0,05 
0,2 

0,85 
0,15 
0,85 
0,3 
0,1 

0,02 
1,1 

0,08 
0,5 

Urinary bladder 
Bone marrow 
Bone surface 
Mammary glands 
Large intestine 
Liver
Lungs 
Esophagus 
Ovaries 
Skin
Stomach 
Thyroid gland 
Others  
Total 5,0 

0,29 
1,04 
0,7 

0,36 
1,03 
0,16 
0,8 

0,24 
0,15 
0,04 
1,0 

0,15 
0,59 
5,92 

Probability of serious hereditary abnormalities 
Gonads 1,0 
Total value 6,0 

1,33 
7,3 

Table 4 includes data on maximum individual and collective doses from the main sources for the Ukrainian 
citizens for seventy-year period, as well as additional figures on fatal cancer incidence and stochastic effects, which 
prove that maximum individual dose for seventy-year period can amount to 2,5 Zv (for people living near to tailing 
dumps of enterprises processing uranium ores) and cause additional 13 events of fatal cancer (18 events of stochas-
tic effects) per 100 exposed individuals.  

                                                                                                                                                                 Table 4 
Additional Figures on Fatal Cancer Incidence and Total Stochastic Effects for Ukrainian Citizens 

Source Individual 
dose, Zv 

Probabi-
lity of 

fatal can-
cer

Probability 
of stochastic 

effects

Collective 
dose, 

man.Zv 

Fatal can-
cer events 

Events of 
stochastic 

effects

1. Ionizing radiation 
background for 
Ukraine, 4,5 mZv/year. 
2. "Normal" (world 
average) radiation back-
ground, 2,4 mZv/year. 
3. Atomic weapons 
tests.
4. Chernobyl catastro-
phe. 
5. Extraction of ura-
nium ore. 
6. Processing of ura-
nium ore. 
7. Power generation at 
atomic power  
plants. 
8. Power generation at 
thermal power plants. 
9. Coal firing by citi-
zens.

3,15·10-1

1,7·10-1

2,0·10-3

0,2 

3,0·10-4

2,52 

3,0·10-5

1,0·10-2

8,4·10-4

1,6·10-2

8,4·10-3

1,0·10-4

1,0·10-2

1,5·10-5

1,26·10-1

1,5·10-6

5,0·10-4

4,2·10-5

2,3·10-2

1,2·10-2

1,46·10-4

1,46·10-2

2,19·10-5

1,84·10-1

2,19·10-6

7,3·10-4

6,13·10-5

1,6·107

8,5·106

1,0·105

8,99·104

6,59 

1,5·103

31,0 

2,1·103

7,0·101

8,0·105

4,2·105

5,0·103

4,5·103

0,33 

7,5·101

1,55 

1,05·101

3,5·102

1,2·106

6,2·105

7,3·103

6,6·103

0,48 

1,1·102

2,26 

1,53·101

5,1·102

Total for Ukraine (not 
taking into account the 
natural background). 

2,0·105 1,0·104 1,5·1024

 Living on the territories polluted as a result of the Chernobyl catastrophe, with pollution density of 40,0 
Ci/km2 (for cesium-137) and 3,0 Ci/km2  (for strontium-90) results in exposure to 0,2 Zv dose, for seventy-year pe-
riod. The largest value of collective dose, 8,5·106 man.Zv, is caused by the radiation background on the Ukrainian 
territory exceeding the value of "normal" ionizing radiation background. Actually all this excess is conditioned by 
high concentration of radon in living quarters. Regarding man-caused sources, the largest collective dose results 
from atomic weapons tests (1,0·105 man.Zv) and the accident at Chernobyl APP (8,99·104 man.Zv), and the least 
one – from extraction of uranium ore using mining method (6,59 man.Zv).  

Man-caused sources' action during 70 years in Ukraine threatens with additional 1,0·104 events of fatal cancer 
(1,5·104 events of stochastic effects). At the same time, because of increased radiation background for the same pe-
riod, 3,8·105 events of fatal cancer (5,8·105 events of stochastic effects) can occur, that is, as much as 40 times more. 
As to their contribution to occurrence of fatal risk after tests of atomic weapons and Chernobyl catastrophe, the next 
in order are the sources connected with coal firing, processing of uranium ores, power generation at TPPs, APPs and 
uranium extraction by mining method. Therefore, we can judge upon realization of the risk for those who were un-
der the first attack of radiation in 1986, only after the year 2016. 

Among the late specific medical consequences, reliably connected with the impact of radiation component of 
the Chernobyl catastrophe, only the cancer of thyroid gland can be surely mentioned as such. Incidence of this dis-
ease in Ukraine, in five northern regions of the country, essentially increased from 0,1 in 1982-1985 to 11,5 in 1991-
1994 per one million of citizens. Tendency of thyroid gland cancer growth is observed at present time as well. The 
paper [9] evaluates the number of additional events of this variety of cancer. It is shown that collective dose ab-
sorbed in thyroid gland for the Ukrainian population is 5,7·105 man.Gr. Ratio of probability for thyroid gland cancer 
is equal to 0,15·10-2 Gr-1. Consequently, we can expect about 8,6105 additional events of cancer of thyroid gland or, 
on average, 1,7 events per 100 thousand of irradiated people. Spontaneous frequency of occurrence of thyroid gland 
cancer is equal to one event per one million of citizens a year, or seven events per 100 thousand of people for sev-
enty-year period. Maximum incidence of thyroid gland cancer in Ukraine connected with consequences of the Cher-
nobyl catastrophe, according to forecasts, is expected in 2011-2016 [10], whereas some experts consider the present 
situation the "peak" one. 

Some groups of experts, who analyze possibilities of safe living on the affected territories, state that there are 
“kinds of agricultural products which can be safely grown on soils polluted with radionuclides". It is just half-truth. 
Really, there are some plants accumulating much less radionuclides from soil than the other ones. For example, 
wheat grain on the polluted territory accumulates five times less radioactive strontium, than barley or peas; potato 
tubers accumulate half of radioactive substances as compared with beet etc. Even various kinds of trees differ as to 
characteristics of radionuclide accumulation. However, all plant species take radionuclides out of soil (Table 5,) 
(according to data of the Dnipropetrovsk Regional Sanitary-Hygienic Station, 2005). As long as today's residents of 
Chernobyl region receive up to 90% of radiation dose from local foodstuffs polluted with radionuclides, it is 
necessary to perform long-term (for more than one decade) radiation monitoring of foodstuffs and individual 
accumulation of radionuclides.  

                                                                                                                                            Table 5 
Content of Cesium-137/ Strontium-90 in Foodstuffs in Bq/kg(l)* 

Foodstuffs Years
Milk Bread Meat Fish Vegetables 

1964 
1986 
1988 
1990 
1995 
2000 
2001 
2002 
2003 

0,88 / 0,34 
3,4 / 1,7 

2,63 / 0,28 
0,96 / 0,05 
0,098 / 0,13 
0,15 / 0,05 
1,165 / 0,3 
0,43 / 0,451 
0,66 / 0,37 

1,94 / 0,93 
0,4 / 2,1 

0,86 / 0,1 
0,35 / 0,18 
0,2 / 0,125 
0,36 / 0,22 

0,525 / 0,412 
0,18 / 0,231 
0,2 / 0,18 

1,04/0,74 
2,0/2,1 

0,83/0,16 
0,35/0,15 
0,2/0,193 

0,36/0,108 
1,28/0,324 
1,72/0,091 
0,65/0,42 

1,63 / 1,26 
10,6 / 0,19 
15,0 / 0,1 
9,02 / 0,6 
0,21 / 0,3 

0,029 / 0,15 
0,62 / 2,263 
2,35 / 0,22 
0,96 / 0,8 

0,53 / 1,04 
1,22 / 1,8 
0,58 / 0,26 
0,11 / 0,15 
0,15 / 0,1 
0,3 / 0,95 
0,21 / 0,54 

0,216 / 0,23 
0,27 / 0,28 

* The Dnipropetrovsk Region is one of the most industrially developed and ecologically unstable regions of Ukraine 

Over 4 millions of people live in Chernobyl regions of CIS, including about 1 mln. children. Establishment 
and observance of strict permissible levels of radionuclide content in foodstuffs can become an important protection 
measure. Pollution of milk with radionuclides represents sufficient evidence of danger for children's health in any 
population center. According to data of the Ministry of Health of Belarus, as of the year 2001 in 1100 villages 
content of cesium-137 in milk increased 50 Bq/l, and in 350 villages this figure came up to 100 Bq/l. Adopted 
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Total for Ukraine (not 
taking into account the 
natural background). 

2,0·105 1,0·104 1,5·1024

 Living on the territories polluted as a result of the Chernobyl catastrophe, with pollution density of 40,0 
Ci/km2 (for cesium-137) and 3,0 Ci/km2  (for strontium-90) results in exposure to 0,2 Zv dose, for seventy-year pe-
riod. The largest value of collective dose, 8,5·106 man.Zv, is caused by the radiation background on the Ukrainian 
territory exceeding the value of "normal" ionizing radiation background. Actually all this excess is conditioned by 
high concentration of radon in living quarters. Regarding man-caused sources, the largest collective dose results 
from atomic weapons tests (1,0·105 man.Zv) and the accident at Chernobyl APP (8,99·104 man.Zv), and the least 
one – from extraction of uranium ore using mining method (6,59 man.Zv).  

Man-caused sources' action during 70 years in Ukraine threatens with additional 1,0·104 events of fatal cancer 
(1,5·104 events of stochastic effects). At the same time, because of increased radiation background for the same pe-
riod, 3,8·105 events of fatal cancer (5,8·105 events of stochastic effects) can occur, that is, as much as 40 times more. 
As to their contribution to occurrence of fatal risk after tests of atomic weapons and Chernobyl catastrophe, the next 
in order are the sources connected with coal firing, processing of uranium ores, power generation at TPPs, APPs and 
uranium extraction by mining method. Therefore, we can judge upon realization of the risk for those who were un-
der the first attack of radiation in 1986, only after the year 2016. 

Among the late specific medical consequences, reliably connected with the impact of radiation component of 
the Chernobyl catastrophe, only the cancer of thyroid gland can be surely mentioned as such. Incidence of this dis-
ease in Ukraine, in five northern regions of the country, essentially increased from 0,1 in 1982-1985 to 11,5 in 1991-
1994 per one million of citizens. Tendency of thyroid gland cancer growth is observed at present time as well. The 
paper [9] evaluates the number of additional events of this variety of cancer. It is shown that collective dose ab-
sorbed in thyroid gland for the Ukrainian population is 5,7·105 man.Gr. Ratio of probability for thyroid gland cancer 
is equal to 0,15·10-2 Gr-1. Consequently, we can expect about 8,6105 additional events of cancer of thyroid gland or, 
on average, 1,7 events per 100 thousand of irradiated people. Spontaneous frequency of occurrence of thyroid gland 
cancer is equal to one event per one million of citizens a year, or seven events per 100 thousand of people for sev-
enty-year period. Maximum incidence of thyroid gland cancer in Ukraine connected with consequences of the Cher-
nobyl catastrophe, according to forecasts, is expected in 2011-2016 [10], whereas some experts consider the present 
situation the "peak" one. 

Some groups of experts, who analyze possibilities of safe living on the affected territories, state that there are 
“kinds of agricultural products which can be safely grown on soils polluted with radionuclides". It is just half-truth. 
Really, there are some plants accumulating much less radionuclides from soil than the other ones. For example, 
wheat grain on the polluted territory accumulates five times less radioactive strontium, than barley or peas; potato 
tubers accumulate half of radioactive substances as compared with beet etc. Even various kinds of trees differ as to 
characteristics of radionuclide accumulation. However, all plant species take radionuclides out of soil (Table 5,) 
(according to data of the Dnipropetrovsk Regional Sanitary-Hygienic Station, 2005). As long as today's residents of 
Chernobyl region receive up to 90% of radiation dose from local foodstuffs polluted with radionuclides, it is 
necessary to perform long-term (for more than one decade) radiation monitoring of foodstuffs and individual 
accumulation of radionuclides.  

                                                                                                                                            Table 5 
Content of Cesium-137/ Strontium-90 in Foodstuffs in Bq/kg(l)* 

Foodstuffs Years
Milk Bread Meat Fish Vegetables 

1964 
1986 
1988 
1990 
1995 
2000 
2001 
2002 
2003 

0,88 / 0,34 
3,4 / 1,7 

2,63 / 0,28 
0,96 / 0,05 
0,098 / 0,13 
0,15 / 0,05 
1,165 / 0,3 
0,43 / 0,451 
0,66 / 0,37 

1,94 / 0,93 
0,4 / 2,1 

0,86 / 0,1 
0,35 / 0,18 
0,2 / 0,125 
0,36 / 0,22 

0,525 / 0,412 
0,18 / 0,231 
0,2 / 0,18 

1,04/0,74 
2,0/2,1 

0,83/0,16 
0,35/0,15 
0,2/0,193 

0,36/0,108 
1,28/0,324 
1,72/0,091 
0,65/0,42 

1,63 / 1,26 
10,6 / 0,19 
15,0 / 0,1 
9,02 / 0,6 
0,21 / 0,3 

0,029 / 0,15 
0,62 / 2,263 
2,35 / 0,22 
0,96 / 0,8 

0,53 / 1,04 
1,22 / 1,8 
0,58 / 0,26 
0,11 / 0,15 
0,15 / 0,1 
0,3 / 0,95 
0,21 / 0,54 

0,216 / 0,23 
0,27 / 0,28 

* The Dnipropetrovsk Region is one of the most industrially developed and ecologically unstable regions of Ukraine 

Over 4 millions of people live in Chernobyl regions of CIS, including about 1 mln. children. Establishment 
and observance of strict permissible levels of radionuclide content in foodstuffs can become an important protection 
measure. Pollution of milk with radionuclides represents sufficient evidence of danger for children's health in any 
population center. According to data of the Ministry of Health of Belarus, as of the year 2001 in 1100 villages 
content of cesium-137 in milk increased 50 Bq/l, and in 350 villages this figure came up to 100 Bq/l. Adopted 
normative values (dose limit of 1 mZv per year, permissible content of cesium-137 in milk for adults - up to 1000 
Bq/l, for children – 400 Bq/l), established on the basis of risk ratios of Hiroshima and Nagasaki, are not suitable for 
long-term chronic radiation exposure after Chernobyl event. These norms should be toughened 10-20 times. 

State of health of the citizens in Ukraine, as well as in many other CIS countries, came to critical boundary. 
Since the year 1992, depopulation of the country began. Negative population processes having tremendous slug-
gishness are set going and gathering strength. Every year, population of Ukraine decreases, on average, by half a 
million of people. Damage caused to population health, even without further aggravation, shall echo in the first half 
of the present century. Unfortunately, extreme radiological situations continue to arise with higher frequency, which 
is evidenced by numerous data [11].  

V. N. Nesterenko (Belarus), A. V. Yablokov (Russia) and D. M. Grodzinsky (Ukraine) in their remarks on 
the margins of the UNO report titled “Chernobyl Continues for People's Health" (2002) declare that any reliable 
statistical evidence shows that apart from higher death rate, the catastrophe resulted in noticeable increase of the rate 
of spontaneous abortions and stillbirths. Among other changes in structure of disease incidence on the polluted terri-
tories (as compared with that on adjacent territories similar by social and economic conditions) there are following 
showings revealed: increase in number of weakened and sick newborns; increase in genetic abnormalities and con-
genital malformations; increase in cancer incidence (apart from thyroid gland cancer); abnormality (deceleration) of 
mental capacity (nervous-psychical development); growth of rate of psychiatric diseases (including schizophrenia); 
deterioration of immunity and hormonal (endocrine) status; growth of rate of diseases occurred in blood-circulation 
organs and lymphatic system, respiratory and urino-genital system, skin integument; diseases of endocrine glands 
and organs of vision; abnormal growth of children, severe exhaustion; decelerated recovery after illnesses; acceler-
ated ageing.  

Full effective dose per year from natural sources for citizens of Ukraine is 4.5 mZv, which is considerably 
higher than the world average value (2.4 mZv). As mush as 80% of the above value is conditioned by decomposition 
products of natural radioactive radon gas, being alpha-emitter and therefore particularly dangerous. Radon-222 is the 
product of radioactive decomposition of elements of uranium-radium series, which are always present in rocks, first 
of all, in granites, often encountered in Ukraine, and in soils. Here simple principle operates: "Where you come 
across granites, you meet with increased radon danger". Value of collective dose for seventy-year period stipulated 
by higher radon concentration in living quarters, as compared with world average value, is 7,5·106 man.Zv, 75 times 
more than collective dose (1,0·105 man.Zv), conditioned by all man-caused sources of Ukraine including the acci-
dent at Chernobyl APP. The mentioned data prove extraordinary importance of radon problem for Ukraine. Ukrain-
ian officials should take over experience of the USA, Canada, Sweden, FRG, Finland, France and other countries 
where special research programs for radon are underway for several decades, and each apartment house is provided 
with a certificate of radiation quality (first of all, concerning radon). This certificate is indispensable for any transac-
tions with real estate. 

Conclusion.  Consequences of the Chernobyl catastrophe in a varying degree affected health of the millions of 
people living on the territory of Ukraine, Belarus, Russia, as well as the other European countries. Ukrainian citizens 
are now facing the problem of securing nuclear and radiation safety, which will remain acute for many years to 
come. At various stages of forming medical post-Chernobyl situation, priority is given to numerous pathologies of 
thyroid gland, vegetative-vascular dystonia and transient malfunctions in the blood system. At later stages, the signs 
of changing immunogenotypic structure of population appear, which evidently prove start-up of population mecha-
nisms of natural selection. As based upon the results obtained, we can distinguish radiation factors typical for all 
citizens of Ukraine (global problems), and radiation factors of local nature (regional problems). These factors in-
clude increased content of radon-222 in living quarters, pollution of the territory as a result of the catastrophe at 
ChAPP and coal firing for heating purposes. Radiation exposure from tailing dumps appeared as a result of uranium 
processing; radioactive emission of TPPs working on coals, APPs and uranium mines, belongs to regional phenom-
ena. Therefore for essential decrease of radiation risk in Ukraine, global problems should be solved, first of all, at 
the governmental level. Whereas a number of issues connected with the Chernobyl catastrophe are at least partially 
solved, the problems concerning the effects of radon and other radiation-dangerous factors are still to be tackled. 
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normative values (dose limit of 1 mZv per year, permissible content of cesium-137 in milk for adults - up to 1000 
Bq/l, for children – 400 Bq/l), established on the basis of risk ratios of Hiroshima and Nagasaki, are not suitable for 
long-term chronic radiation exposure after Chernobyl event. These norms should be toughened 10-20 times. 

State of health of the citizens in Ukraine, as well as in many other CIS countries, came to critical boundary. 
Since the year 1992, depopulation of the country began. Negative population processes having tremendous slug-
gishness are set going and gathering strength. Every year, population of Ukraine decreases, on average, by half a 
million of people. Damage caused to population health, even without further aggravation, shall echo in the first half 
of the present century. Unfortunately, extreme radiological situations continue to arise with higher frequency, which 
is evidenced by numerous data [11].  

V. N. Nesterenko (Belarus), A. V. Yablokov (Russia) and D. M. Grodzinsky (Ukraine) in their remarks on 
the margins of the UNO report titled “Chernobyl Continues for People's Health" (2002) declare that any reliable 
statistical evidence shows that apart from higher death rate, the catastrophe resulted in noticeable increase of the rate 
of spontaneous abortions and stillbirths. Among other changes in structure of disease incidence on the polluted terri-
tories (as compared with that on adjacent territories similar by social and economic conditions) there are following 
showings revealed: increase in number of weakened and sick newborns; increase in genetic abnormalities and con-
genital malformations; increase in cancer incidence (apart from thyroid gland cancer); abnormality (deceleration) of 
mental capacity (nervous-psychical development); growth of rate of psychiatric diseases (including schizophrenia); 
deterioration of immunity and hormonal (endocrine) status; growth of rate of diseases occurred in blood-circulation 
organs and lymphatic system, respiratory and urino-genital system, skin integument; diseases of endocrine glands 
and organs of vision; abnormal growth of children, severe exhaustion; decelerated recovery after illnesses; acceler-
ated ageing.  

Full effective dose per year from natural sources for citizens of Ukraine is 4.5 mZv, which is considerably 
higher than the world average value (2.4 mZv). As mush as 80% of the above value is conditioned by decomposition 
products of natural radioactive radon gas, being alpha-emitter and therefore particularly dangerous. Radon-222 is the 
product of radioactive decomposition of elements of uranium-radium series, which are always present in rocks, first 
of all, in granites, often encountered in Ukraine, and in soils. Here simple principle operates: "Where you come 
across granites, you meet with increased radon danger". Value of collective dose for seventy-year period stipulated 
by higher radon concentration in living quarters, as compared with world average value, is 7,5·106 man.Zv, 75 times 
more than collective dose (1,0·105 man.Zv), conditioned by all man-caused sources of Ukraine including the acci-
dent at Chernobyl APP. The mentioned data prove extraordinary importance of radon problem for Ukraine. Ukrain-
ian officials should take over experience of the USA, Canada, Sweden, FRG, Finland, France and other countries 
where special research programs for radon are underway for several decades, and each apartment house is provided 
with a certificate of radiation quality (first of all, concerning radon). This certificate is indispensable for any transac-
tions with real estate. 

Conclusion.  Consequences of the Chernobyl catastrophe in a varying degree affected health of the millions of 
people living on the territory of Ukraine, Belarus, Russia, as well as the other European countries. Ukrainian citizens 
are now facing the problem of securing nuclear and radiation safety, which will remain acute for many years to 
come. At various stages of forming medical post-Chernobyl situation, priority is given to numerous pathologies of 
thyroid gland, vegetative-vascular dystonia and transient malfunctions in the blood system. At later stages, the signs 
of changing immunogenotypic structure of population appear, which evidently prove start-up of population mecha-
nisms of natural selection. As based upon the results obtained, we can distinguish radiation factors typical for all 
citizens of Ukraine (global problems), and radiation factors of local nature (regional problems). These factors in-
clude increased content of radon-222 in living quarters, pollution of the territory as a result of the catastrophe at 
ChAPP and coal firing for heating purposes. Radiation exposure from tailing dumps appeared as a result of uranium 
processing; radioactive emission of TPPs working on coals, APPs and uranium mines, belongs to regional phenom-
ena. Therefore for essential decrease of radiation risk in Ukraine, global problems should be solved, first of all, at 
the governmental level. Whereas a number of issues connected with the Chernobyl catastrophe are at least partially 
solved, the problems concerning the effects of radon and other radiation-dangerous factors are still to be tackled. 

References 
1. . ., . ., . .

. : , 2001. – 248 .
2. . ., . ., . – .:

. 1999. – 352 .
3. , ,

,  // 
„  – ” – 1995. - 3(7). – . 16-22. 

4. . ., . . . : „ ”, 2001.- 167 .
5. -  / . ., . .,

. ., . . . // , ’ , 1999. – 296 .
6. . ., . .

. // . 1999. 1. .29–38. 
7. Radiation Protection. ICRP Publication 60. 1990. Recommendations of the International Commission on 

Radiological Protection (ICRP) – N.Y., Pergamon Press, 1991.-197 p. 
8. . ( -97). – . 1997. -121 .
9. : /

. . , . . , . . . – .: , 1989. – 176 .
10. . .  / , 1997. – 

690 .
11.  X, XI, XII  XIII  «

, , » - , , . - 2002, 2003, 
2004, 2005.  



236

The Role and Impact of Critical Review as Perceived  
by an Implementer 

Claes Thegerström, Saida Laârouchi Engström & Olle Olsson 
Swedish Nuclear Fuel and Waste Management Co 
Box 5864 
SE-102 40 Stockholm 
SWEDEN 

The Swedish Nuclear Fuel and Waste Management Co, SKB, will soon enter a licensing 
phase for an encapsulation facility (2006) and a final repository for spent nuclear fuel (2008). 
Prior to this step, SKB has a history of research and development where reviews have been an 
essential feature of our work to put in place a good quality assurance. This paper will discuss 
the variety of these reviews and the impact they have had and continue having on our 
programme. 

The method proposed by SKB means that the spent nuclear fuel is to be encapsulated in 
copper canisters. The canisters will be deposited in the bedrock, embedded in bentonite clay, 
at a depth of about 500 metres. When deposition is finished the tunnels and rock caverns will 
be sealed. 

The fuel will be taken from the interim storage facility (Clab), where it has been stored for 
30–40 years, and placed in leak tight copper canisters with a cast iron insert. The canisters 
will then be transported down to a deep geological repository consisting of a system of 
horizontal tunnels at a depth of 400–700 metres in the bedrock. Fig.1

Figure 1. Safety barriers of the KBS-3 method.

1. Historical background and present status of spent nuclear fuel 
management in Sweden 

The Swedish waste management programme has a history of about 30 years and it is filled 
with reviews and reviewers. We believe this is true for many waste management programmes, 
but we also believe it is somewhat unique if compared to other activities in society. Few 
technical or scientific programmes have been reviewed to the same extent from various 
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perspectives as the waste management programmes. We could think of the bridge over 
Öresund from Sweden to Denmark or the tunnel under the English Channel as examples of 
projects that have attracted similar level of attention from various reviewers.   

The new Swedish government formed after the elections in 1976 started out by proposing new 
legislation concerning the management of high level radioactive waste. The nuc1ear power 
utilities were required to show that such waste could be handled and disposed of in a safe way 
before the start of new nuc1ear units. As six units were in various stages of construction the 
new requirements were really harsh and demanding and called for immediate action from the 
utilities.

A special project - called KärnBränsleSäkerhet KBS - was started at once. In developing the 
programme for that project the technical comments given in the review of the AKA report, the 
very first comprehensive parliamentary investigation of nuclear waste management matters, 
as well as the report itself were of great help to identify some of the key issues. And not only 
the issues themselves but also some specialists who had knowledge on these issues. 

The KBS project issued its first report inc1uding a comprehensive safety analysis on final 
disposal of high-level reprocessing waste in the end of 1977. It was immediately sent on 
extensive review within Sweden. In addition a special, international review was organised by 
the government. In total 24 Swedish organisations and 25 foreign organisations or specialists 
sent their comments to the Swedish government special working group that handled the 
review. In parallel to the KBS project a government appointed energy commission was 
evaluating the whole energy situation in Sweden. That commission also organised a separate 
review of the KBS 1 report. They appointed two experts - one pro and one anti - who were 
asked to write a scientific review of the report, and identify the issues where they did not 
agree on their conclusions in the review. 

The KBS 2 report, which presents the first comprehensive study on final disposal of spent 
nuc1ear fuel without reprocessing, was published in September 1978. It was never used 
directly in support of an application according to the special law as was KBS 1. Nevertheless 
it was sent out for international review in a similar manner as KBS 1 but partly to different 
reviewers. Eleven organisations were invited by the government to give their comments and 
submitted written reports of their reviews. 

In 1983 another report on spent fuel disposal KBS 3 was issued in support for the application 
to start operation of the last two nuc1ear power reactors in the present Swedish programme. 
This study was of course also sent for review and some 23 Swedish and 8 foreign 
organisations and specialists sent their comments to the government. 

By this extensive review process for the KBS reports one could say that this extensive review 
process for the KBS reports had established a tradition or at least a pattern for public, formal 
review of the waste management programme in Sweden. 

The new legislation that was promulgated in the nuc1ear field in the first half of the 1980s 
provided a more c1ear division of responsibilities between the authorities and the industry 
than had existed before. The industry (or rather the reactor owners through SKB) was by law 
given the responsibility for the research, development, planning, construction and operation of 
all necessary measures to be taken. The National Board for Spent Nuclear Fuel – SKN – was 
founded and given the role to closely follow and review the SKB R&D- programme. 
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In accordance with the law SKB issued two R&D-programmes in 1986 and in 1989 
respectively. These programmes were sent by SKN to a large number of organisations for 
review. The first programme was commented on by 39 Swedish and 9 foreign reviewers. On 
the 1989 programme 34 Swedish reviewers gave their comments. Thus it seems that SKN is 
following the "tradition" from the KBS reviews as far as the periodic R&D-programme is 
concerned fig.1. 

Later in the 1990ies, The Swedish Nuclear Power Inspectorate SKI was given the 
responsibilities previously carried out by SKN regarding the review and follow up of the 
research, development as well as demonstration, RD&D. All the following RD&D – reports (-
92-, 95-, 98-, 01-, and 04- ) have been reviewed by a large number of experts, authorities and 
organisations, environmental organisations and others. Following each review occasion SKI 
has put together an overall judgement statement to the government before the latter issues its 
decision and directives to SKB. 

In 1999 the Environmental Code has been put in place and hence a final repository for spent 
nuclear fuel in Sweden will require an application according to the Act on nuclear activities, 
where SKI is the competent authority, and an application to an environmental court according 
to the Environmental Code. The government will rule after hearing the concerned 
municipality. Applications according to both laws are expected to involve an extensive set of 
reviewers and experts before their statements are ready to be given to the government. Fig. 2 
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  Figure 2. The licensing process.
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2. Critical review as an integral part of the programme – Internal and 
external review

The review of SKB´s research is done at different levels and in a stepwise manner. The same 
question is often put to the experts’ scrutiny many times all in accordance with a stepwise 
decision making process taking into account results and findings from SKB´s research.

Since a final repository for spent fuel has scientific, ethical and social dimensions the 
reviewers will also vary in character depending on the subject to be discussed. 

So far we have only discussed the public, formal review, which by necessity only occurs at 
regular intervals, but on the other hand often involves many of those in society who may have 
an interest in the subject. 

The concept "technical review" does however also include other parts of the review process. 
We would like to mention the more or less day to day review carried out by the safety 
authorities SKI, and SSI through their staff or their consultants. Meetings are held on a regular 
basis where SKI and SSI follow the progress made by SKB, particularly on the issues raised 
in their review of SKB’s RD&D programme. 

Important to mention here is also the internal reviews that are taking place within the various 
projects and within SKB. For the final results of the work these reviews are of equally large or 
larger importance than the more formal public reviews. Procedures for internal reviews have 
been developed within the SKB research, development and demonstration programme. For 
many projects special reference or advisory groups are organised with participation of experts 
with limited involvement in the SKB programme. These experts are engaged in order to 
provide a wider perspective on the scientific issues at hand. At specific occasions workshops 
are organised with participation of both internal SKB and external experts. Before publication 
SKB reports are submitted to review by internal and where appropriate also external experts.

International cooperation is also important in promoting scientific quality of work in two 
ways. First, it provides the possibility to gather the best experts within a specific discipline 
from several nations and to get them to work together. Secondly, the work and results 
obtained are reviewed by a broader range of experts than would normally be the case in a 
national programme. Major international cooperation projects such as the Stripa Project and 
the Äspö Hard Rock Laboratory have been set up with a managerial committee with 
representatives from the participating (funding) organisations and a scientific advisory 
committee. The role of the scientific committees is to review and to evaluate the work 
performed and to provide advice to the managerial committee on the future direction of work.  

SKB is currently undertaking site investigations in the municipalities of Oskarshamn and 
Östhammar. The data collected and the subsequent modelling and safety assessment work will 
from the basis for SKB’s license application for the final repository for spent nuclear fuel. 
This work has to meet high scientific standards. To assure this SKB has set up the external 
Site Investigation Expert Review Group (SIERG). The review group acts as advisors to SKB 
management and the work is focussed on thorough review of the main reports from the 
technical activities. The group also provides guidance on programmatic issues and should 
assure that all essential aspects have been included in the programme and that different 
scientific disciplines are sufficiently integrated. The SIERG currently consist of nine experts 
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with high international level of knowledge and experience in a specific field of science or 
technology, and with a general understanding and broad experience of multidisciplinary 
projects. The members have no direct involvement in the current site investigation 
programme.  

According to government decisions in 1996 and 2001 SKB should consult with SKI and SSI 
on the site investigation programme and its execution. The regulatory authorities follows the 
work by SKB in order to ensure that SKB collects the data needed in connection with the 
future license application for the final repository. SKI has formed a group of experts named 
INSITE to follow the site investigation programme, to carry out technical reviews in specific 
areas and to provide advice and recommendations to SKI. SSI has formed a similar group 
named OVERSITE. So far SKB has presented results from the site investigations to the 
regulators and their expert groups twice a year. The reviews provided by the regulators and 
their expert groups have generally provided valuable input to the site investigations 
programme and have in some cases led to adjustments of the programme. 

3.  Impact of critical review 

The use of critical review as an integral part of the nuclear waste management program has 
had an impact in several different ways. 
In a general sense critical review contributed to the credibility, visibility and general 
knowledge of the programme. Reviewers - independent experts or laymen - will, as part of 
their review, have to study the plans and the results. Thereby they will better understand the 
objectives of the program, the basis for the concept and the actual state of knowledge 
concerning relevant scientific and technical issues. This will minimise the risk for 
misunderstandings and broaden the general insight of spent fuel and nuclear waste 
management. As an example the extensive international reviews of the KBS reports helped to 
make the work at SKB well known in other countries. Highly qualified people abroad were 
actually paid for reading the reports carefully and commenting on them. They thus became 
aware that some new ideas had been developed and that a substantial amount of good 
scientific work was being made in Sweden. In the same way additional knowledge of the 
R&D-work was spread to universities and institutes in Sweden. The international contacts for 
SKB, for the authorities and for the scientists working for SKB and other waste management 
organisations were thus broadened. This was very good in order to increase the confidence in 
the ongoing work but also for planning future work. The early international reviews of the 
KBS – concept also helped in attracting participants to actual co-operation in the Stripa mine 
and later at the Äspö hard rock laboratory. 

A second general impact of critical review is that it has put the pressure on the implementer, 
SKB, to strive for high quality in performance and to use state of the art knowledge. Not 
doing so would inevitably be revealed by reviewers and would be counterproductive. 

In a more specific sense critical review in some cases has had an impact by raising new 
issues, helping to focus on weak points or even to modify certain aspects of the program or 
the technical design of the concept. Often these impacts are a result of a combination of the 
continuous development within the program itself and comments provided from the 
reviewers. Some examples of how the program and the concept have been influenced by 
critical review are given below. 
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Step-wise implementation  

Initially the plan was to proceed rather directly from R&D-work and site-investigations to 
construction of a full-size deep repository. However, comments from Kasam based on ethical 
considerations concerning rights and responsibilities of present and future generations 
prompted a more step-wise approach to the development and implementation plans. Kasam 
actually proposed a demonstration repository and SKB adopted this basic idea of 
demonstration, but in a modified fashion in the RD&D-programme 92. Full-scale inactive 
demonstration of key technical issues were to be made in the Äspö HRL and the canister 
laboratory while at the same time plans for siting and implementation of deep disposal were 
clearly structured in a step-wise fashion. This so called step-wise approach was also adopted 
as a principle in many other national programmes (McCombie 2003).

Site- selection process and criteria

In the beginning of the 1990ies SKB launched a siting process based on two principles; safety 
and voluntary participation by interested and potentially suitable municipalities. The new 
siting plan raised a lot of questions and comments during the review of RD&D – program 
1992 and later. They had an impact in several ways. The government requested a more 
detailed description of the process and the site – selection criteria to be used. The government 
also, based on the comments from some municipalities, installed a mechanism for financing 
of their participation in the siting process. The safety authorities also needed a comprehensive 
report on geological overview studies as a basis for judging where in Sweden there would be 
areas suitable for feasibility studies and such a report was provided by SKB. Later by the end 
of the 1990ies, and in a similar way, comments from reviewers, in particular municipalities 
and the safety authorities were taken up by the government to request SKB to provide 
extensive reporting on site – evaluation and investigation programme, alternative methods etc 
as a basis for decisions to select sites from the feasibility studies for further investigation. 
(SKB, R&D Programme 2000)

Modification of canister design 

The Swedish copper canister design characterised by using copper for corrosion resistance has 
been substantially modified and further developed since the first conceptual design was 
presented. Copper thickness has been reduced from initially 20 cm to 5 cm and mechanical 
resistance is now guaranteed by an insert of cast iron while at the beginning a hot process was 
contemplated using melted lead or hot isistatic pressing with copper. SKB itself has been 
driving this development but independent expert review has played an important role in 
strengthening the validity of proposed changes in the design.

Local and regional groundwater flow related to coastal or inland siting  

An issue that has been discussed during the siting process is the relative advantages and 
disadvantages of inland versus coastal repository sites. The conclusion drawn by SKB was 
that no general recommendations with respect to siting a repository inland or close to the 
coast could be made. Instead assessments of suitability must be based on studies of particular 
areas. The regulatory authorities challenged these conclusions in their review of SKB’s 
integrated account of method, site selection and programme prior to the site investigations 
phase (SKB, 2000) and recommended SKB to make further assessments of differences in 
groundwater conditions between inland and coastal locations and the possible consequences 
for a repository. Subsequent to these comments by the regulators SKB made further studies of 
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regional groundwater flow systems and concluded that groundwater flow cells both inland 
and at the coast are mainly local and that locations inland provide no advantage with respect 
to safety. The new reports provided by SKB were reviewed by the regulators who requested 
further studies, particularly with respect to the possible merits of an inland location in south-
eastern Sweden (Hultsfred). Such a study is currently in progress and results will be reported 
during 2006.

Safety assessment methodology 

Safety assessment is one of the most discussed and reviewed items in the spent fuel 
programme. Several safety assessments have been presented over the years and numerous 
review comments and suggestions have helped SKB to develop the methodology and the basis 
for the assessments. Areas where the discussions have been intense include quality assurance 
issues and the interpretation of compliance criteria in applicable regulations.

4. Conclusions

The quality and success of a nuclear waste management programme is based on the 
amalgamation of the interests of a wide number of stakeholders, integration of many different 
scientific disciplines, and merging of scientific, technical, ethical and social issues. In this 
process, a broad and structured review of all aspects of the program is necessary and we find 
the process with submission and review by stakeholders, regulators and government every 
third year very useful.

High-quality critical review of is always a real benefit to the implementor – as it gives the 
implementor the possibility to see where improvements can be made. However, a close 
dialogue and a dynamic reviewing process, where questions are raised throughout the process, 
are essential in order to optimize the quality of the final applications.

Naturally, critical review should not be used for pushing specific general research interests or 
issues that belong to the political arena rather than nuclear waste management itself. 

Moreover, critical review provides additional insight and promotes confidence by the general 
public. However, sometimes the public might be confused and have difficulties in judging the 
importance and relevance of critical comments. The implementor and regulatory authorities 
have a special duty to provide an overall perspective of safety-related issues. 

Even if critical review is valuable, the implementor can not only rely on this. The 
implementors’ own internal quality assurance practise, internal review process as well as its 
overall safety culture is all crucial. Indeed, a successful management of radio-active waste, 
including operational aspects as well as siting process, starts with the implementors’ own 
wish to perform state-of-the art-work both in terms of technology and overall approach.  
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Introduction

The Swedish Nuclear Fuel and Waste Management Co., SKB has since the beginning of the 1990s been actively 
working with the siting of a spent nuclear fuel repository. Eight municipalities have been involved in feasibility 
studies that were completed in 2000. Feasibility studies were viewed by SKB as a tool to start talking to citizens 
and their representatives [1]. In December 2000[2,3] three municipalities, Oskarshamn, Tierp and Östhammar 
were proposed for further investigations. These site investigations include surface based site characterisation 
from deep bore holes but also further studies of infrastructure, land use, transportation etc. SKB’s proposal was 
reviewed by SKI and about 60 other organisations during late 2000 and early 2001, the Government got the 
review findings in June 2001 and took its decision in November 2001to allow SKB to start site investigations. 
Based on SKB’s material, the reviews and the Government’s decision the municipalities of Östhammar and 
Oskarshamn have agreed to site investigations while Tierp have decided no to continue. The site investigations 
in Östhammar and Oskarshamn started during 2002. 

In Sweden, issues concerning the disposal of nuclear waste historically required co-operation among primarily 
two main actors: The nuclear industry and the state. Municipalities involved in SKB’s feasibility studies objected 
to the fact that they lacked resources to keep the people in the municipality informed about the ongoing work.   
As a result the Parliament decided that municipalities involved in SKB’s siting process should receive money 
from the nuclear waste fund for their engagement. Since 2005 resources also have been made available [4] for 
NGO’s participating in SKB’s ongoing EIA-process. In total they can yearly receive up to 2.5 million Swedish 
kronor. The fact that new actors continuously have been engaged in disposal of spent nuclear fuel has meant that 
“old” actors, particularly SKB, the regulators (the Swedish Nuclear Power Inspectorate, SKI, and the Swedish 
Radiation Protection Authority, SSI) have had to evaluate, develop and clarify their roles and strategies for 
dialogue and regulatory oversight [5]. 

This paper presents the effects the increased engagement has had on SKI’s regulatory activities. 

SKI’s experiences 

SKI´s role as a regulator
The siting process in general and the increased number of stakeholders in particular resulted in changes to SKI’s 
regulatory approach. Prior to the site investigations SKI’s focus was on supervision, safety reviews and building 
of competence for the review of SKB’s future licence applications for an encapsulation plant and a repository for 
spent nuclear fuel. Information to decision-makers, organisations and the public was considered important but 
communication and dialogue had a rather low profile. This position was based on SKI’s previous experiences 
from the localisation and construction of the SFR facility in Östhammar and the Clab facility in Oskarshamn. 
This position was possibly caused by the lack of target groups and that it was unclear when the siting process 
would actually start.

In the beginning of the siting process, i.e. the feasibility studies in the municipalities of Storuman and Malå, SKI 
participated in general information meetings etc., but the engagement was characterised by hesitation and 
procedures for regular interaction with the municipalities were not established. SKI referred to its integrity and 
was concerned whether it was possible to take active part in the siting process while maintaining the 
independence necessary for the review of future licence applications. As the stakeholder involvement developed 
and experiences grew SKI gradually came to the insight that these two roles were possible and perhaps necessary 
to combine. It also with time became clear that the municipalities had great expectations on the active 
engagement of SKI in the siting process.  
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Looking back it is possible to identify two well-defined break points in SKI’s views on communication and 
active participation in the siting process. The first was the so-called DIALOGUE-project [6,7], which was 
initiated by SKI in the early 90s. In this research project there were participants from e.g. SKI and SSI, 
municipalities and environmental organisations. The two most important conclusions for SKI were firstly that 
regulators can and should participate already in the early stages of a siting process, and that this can be done 
without loosing credibility as an independent reviewer of a licence application and secondly that actors (in the 
siting process) with conflicting interests and views can reach agreement on the basis for decisions. 

The second break point occurred in the mid 90s when SKB announced that the preferred location for the 
encapsulation plant for spent nuclear fuel was in the municipality of Oskarshamn (in connection to the central 
interim storage for spent nuclear fuel, CLAB). This led the municipality to initiate a forum for consultations 
between the municipality, County Administration Board, SKI and SSI (the so-called MKB-Forum in Kalmar 
County).  They emphasised that active regulators, with clear roles and positions, were a prerequisite for the 
municipality’s involvement in the siting process. In 1996 a feasibility study for a repository was launched by 
SKB and was included in the MKB-Forum’s work. As mentioned above Oskarshamn agreed in 2002 to site 
investigations and this is now the topic for MKB-Forum. In SKI’s opinion the work in the MKB-Forum has been 
successful [8,9], has delivered concrete results[10,11] and demonstrated that actors with different roles can agree 
on the basis for decisions while taking independent decisions.   

Methods for stakeholder involvement 
EIA was introduced in the late 80s in Swedish legislation but it was not until the early 90s that it was 
incorporated also in the nuclear safety and radiation protection legislation [12,13]. The process of implementing 
EIA into the legislation was accordingly taking place at the same time as the siting process started. The legal 
requirements were general and open to interpretation, in particular with regard to the EIA-process. EIA is a 
valuable tool for the systematic identification of environmental impacts (with a very broad definition of 
environment), and for public participation in the decision making process. Oskarshamn’s municipality early 
recognised EIA as a tool for their engagement and took advantage of it strengthening their role as local 
stakeholder [14].  

EIA was consequently recognised early by the MKB-Forum as a suitable instrument for public participation. 
This was largely driven by the fact that SKB needed to extend the storage capacity in CLAB, and the licence 
application had to include an environmental impact statement. The actors (SKB, municipality, County 
Administration Board, SKI and SSI) were thus given a possibility to apply the EIA-tool in a concrete licensing 
case. This shared experience has contributed to these actors’ trust in the EIA framework. 

With some exaggeration the EIA-process, as evolved in the Clab experiences, can be defined as consensus 
oriented. With this approach it was a potential risk that some issues were not studied in enough detail, or, in the 
worst case, that controversial issues were neglected. The legislation regulating the process of conducting an 
environmental impact assessment [15] has changed since the licensing of the Clab facility and SKB’s 
responsibility as an operator has become clearer. The consensus oriented approach, in its worst case, is thus less 
likely to develop. To further reduce this risk procedures have been implemented which to some extent are 
confrontational 

The most widely used procedures are various forms of hearings. SKI and SSI jointly arranged a series of 
hearings in 2001 in the municipalities involved in the siting process [16]. The purpose was to penetrate SKB’s 
proposal of candidate sites for the site investigations. The focus was of course on SKB but also the regulators 
participated at the hearings. The hearings demonstrated that they could be set up without causing unnecessary 
polarisation between the actors. In SKI’s opinion hearings should complement (not replace) an appropriate EIA-
process and only be used when important decisions are to be taken [17].  Oskarshamn’s municipality has also 
organised hearings as a tool to stretch SKI as a regulator. Weather or not hearings will be used in SKI’s review 
of SKBs applications is discussed but not yet decided.  

Research activities
SKI’s R&D in the field of nuclear waste management aims at maintaining and developing the competence 
needed for independent assessments of safety. In recent years the research also includes risk communication and 
decision-making processes. The earliest example being the above mentioned DIALOGUE-project. Another 
project was the RISCOM Pilot Project [18,19,20], that aimed at studying mechanisms for enhancing 
transparency in decision making. The RISCOM Model highlights the need for local representatives and for 
opponents to be legitimate representatives of the “silent majority” in stretching implementers and other official 
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stakeholders. If external stakeholders cannot maintain their engagement in the decision process over time they 
may feel they are being manipulated by the establishment and lack opportunities to influence the outcome.  
The strengths of both DIALOGUE and RISCOM were that they built on actual experiences, and that it has been 
possible to test results within the ongoing siting process. The results have been used in SKI’s communication 
strategy and have provided a theoretical framework for the planning and evaluation of different activities.  

The model developed within the RISCOM Pilot Project was further developed and tested within RISCOM II 
[21], which was a project within EC’s 5:th Framework Programme. RISCOM II had participants from twelve 
organisations from five countries (Sweden, Finland, France, Czech Republic and the UK). The overall objective 
of RISCOM II was to support transparency of decision-making processes in the radioactive waste programmes 
(RWM) of the participating organisations. The focus on values in the otherwise very technically dominated area 
of RWM, coupled with the multi-disciplinary approach, opens new perspectives. Performance assessment (PA) 
is an important area where this is needed. One of the core issues addressed in the project has been how PA can 
be made more transparent and accessible to the general public. Transparency is strongly linked with public 
participation: it needs public involvement for testing and challenging the claims put forward by the proponent 
and the relevant authorities (stretching). On the other hand, meaningful public involvement cannot take place 
without transparent organisational processes that provide for real influence. It can be counterproductive to invite 
external stakeholders to a dialogue if afterwards they have no influence on the unfolding of events. Dialogues, in 
which stakeholders are fully engaged, need to be part of a decision-making process. This kind of engagement 
requires the design of structural mechanisms for participation. 

SKI has recently joint an application for a research project within the EC’s 6:th Framework Programme called 
ARGONA [22]. The ARGONA project addresses how effective risk governance can be achieved by concretising 
how participation and transparency can be implemented in nuclear waste management (nwm) programmes. The 
project consists of a series of work packages that logically starts with an analysis of the policy making structures 
that exist within the EU and in the participating countries, including EU directives (such as EIA and SEA 
directives), and national nuclear safety and environmental legislation.  

To a considerable extent, the ARGONA project builds on knowledge gained in the RISCOM – II project, and the 
conditions for the implementation of the RISCOM Model is further investigated. However, the framework is 
broadened to a include research about how the “transparency approach” relates to the “deliberative approach”, 
how the two approaches can be combined and how they relate to the political system in which decisions, for 
example on the final disposal of nuclear waste, are ultimately taken.  

Current and future challenges 

The co-ordination of EIA and decision making processes according to different acts, in particular the Act on 
Nuclear Activities and the Environmental Code is one big challenge for all actors involved in process for siting a 
repository for spent nuclear fuel. Many actors will be involved in the parallel licensing process and it requires 
good planning and good cooperation.  

The application for construction of an encapsulation plant will be submitted already in 2006 (addressing mainly 
technical basis and operational safety), but will be updated in 2008 (e.g. coverage of long-term safety for the 
sealed waste canisters produced in the plant). These applications must be approved according to the 
Environmental Code and the Act of Nuclear Activities before construction licenses can be given.  

A final decision from the Swedish Government will most probably address the whole concept of disposal, 
simultaneously covering both facilities. With an estimated period covering at least two years for technical review 
by SKI, SSI and the Swedish Environmental Court (for approval according to Environmental Code) and at least 
one year for the handling of the applications by the Government, licenses could at the very earliest point in time 
be given in late 2011. According to SKB’s preliminary plans, active operations if authorised could commence in 
2018. A new review phase and decision according to the Act of Nuclear Activities would be required for 
operation licenses. 
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Introduction 
Technology participation is not a new concept. It has been applied in different 
settings in different countries. In this article, we report a comparing analysis of 
the RISCOM model in Sweden and the Belgian partnership model for low and 
intermediate short-lived nuclear waste. After a brief description of the 
partnerships and the RISCOM model, we apply the latter to the first and come to 
recommendations for the partnership model. 

The Belgian Partnership Approach 
After a lively history of forty years of decide-announce-defend attempts that lead 
to a deadlock in the societal process on nuclear waste that can be disposed at 
surface (NWDS)[2], the government assigned the Belgian Agency for 
Radioactive Waste and Enriched Fissile Materials (ONDRAF) to inquire into 
possible alternatives of NWDS disposal.[3] Together with two universities, 
ONDRAF developed an outset participation concept. A ‘partnership’ is made to 
include three different partners: ONDRAF, the local community politicians and 
the local people themselves. Besides the general assembly and the executive 
committee, the partnerships have four working groups.[4] External experts were 
invited when the people of the partnership considered it necessary to do so. The 
final aim is to discuss an integrated repository project. 
The start of the project can be seen as a domino project. In December 1998, the 
project was presented to a broad audience. Four ‘nuclear’ communities were 
willing to discuss the repository project. The university discussed the community 
concerns with the mayors, as well as who would be the interesting people to talk 
with. These last were asked the same question and this step was iterated until no 
new people were brought forward. In this way, a social map of the community 
was drawn to make sure that the people considered as relevant by other 
community members were present in the partnership. Three partnerships were 
erected: STOLA in Dessel, MONA in Mol and PaLoFF in Fleurus-Farcienne. 
We will give an example of the MONA partnership's activities. The 'Local 
Development' group first drew up a list of preferential local development projects 
and their priorities. Having done that, they realised that this was their preference 
only and not necessarily the preference of any future generation. They then came 
up with the idea of a fund from which future generations could also benefit. The 
'Environment and Health' group discussed influences on health, environment, 
transport, and the landscape of a proposed repository. They carried out a zero 
study in order to map diseases and be able to make a follow up. The 'Safety' 
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working group discussed operational safety of workers and members of the 
public, but long term safety received most attention. They treated safety 
evaluation, control and monitoring of the repository, security and emergency 
planning of the repository, and discussed how a collective memory could be 
created in order to warn future generations about the dangers of the repository. 
The 'Implantation and Design' working group discussed the location of the 
potential repository in the Mol community and the adaptation of the ONDRAF 
reference concept for the deep and surface disposal using the results of the 
'Environment and Health' and 'Safety' group.  
From this, it must be clear that the partnership had a broad and rigorous 
discussion on the repository concept. 

The RISCOM Approach 
We want to reflect on the RISCOM model as an alternative model for the 
partnership model. Kjell Andersson, Raul Espejo, and Clas-Otto Wene give an 
answer to the legitimacy crisis in science and technology developments. They 
emphasise the need for broad public consultation, including people other than 
scientific experts or political representatives. [5]
Using Habermas, the authors make a distinction between decisionistic, 
technocratic and pragmatic decision-making. In the first two models on the 
interaction between technology and society, the role of the experts is to explain 
the technical facts. According to the decisionistic model, the politicians have to 
provide both legitimacy and authenticity, whereas the technocratic model 
declares that legitimacy and authenticity are settled in a technical way. A more 
recent model of interaction is the pragmatic one. It states that a strict separation 
between the different stakeholders is not possible. Scientists and politicians alone 
cannot answer questions of legitimacy and authenticity. When there is a lack of 
trust in technology, the public needs to be (heavily) involved. 
An important premise of the RISCOM reasoning is the inherent weakness of the 
pragmatic model. According to the authors, the public can never fully grasp very 
complex technologies such as nuclear waste management. Therefore, a 'guardian' 
of the transparency process is needed. He restricts his role towards the other 
involved actors to initiating and facilitating the transparency process. He can help 
bring up questions and insights in the complexity, but it is best that he refrains 
from giving answers in order not to get involved too much in the outcome of the 
process. With regard to the implementer of a technology, the 'stretcher' has to 
assure that the capacities of the implementer are fully used, called ‘stretching’ in 
the RISCOM paper. This person or institute must have very substantial 
knowledge of the technology to counter the common sense beliefs in science. 
This stretching is necessary to pass from the commercial ethics of a company (the 
implementer) to the guardian ethics, the ethics of responsibility for society. In this 
way, the methodology hopes to counter the ‘colonisation of the lifeworld’ and 
protect the ‘communicative rationality’ from ‘instrumental rationality’.  
The key concept in this shift from commercial to guardian ethics is transparency. 
The authors refer to the independent and equally important aspects in 
communication: factual matter, normative issues, and stakeholder's authenticity. 
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Factual pronouncements give a verdict on questions of truth, the area that is 
typically reserved for science. Normative issues deal with the social world and 
judge norms and interpersonal relations. Authenticity refers to personal integrity 
or organisational identity. 
The decision-making process is very complex. In order to unfold the complexity, 
Andersson, Espejo, and Wene propose to divide the process in recursive levels. It 
is based on the viable system model (VSM) of Stafford Beer, a conceptual tool 
for understanding organisations. Two essential parts must be explained: recursion 
levels and team syntegrity meeting. 
The recursion levels are 'autonomous systems embedded within autonomous 
systems with tasks of their own contributing to the larger system.' [6] The 
recursion levels are parts of a larger system that can be separated in such a way 
that the parts still stand on their own, have their own rules. They can be studied as 
a independent entities or in connection with the 'higher' level. In their example of 
the Swedish nuclear waste management system, the authors see four such 
systems: the Swedish Nuclear System (SNS), the Nuclear Waste Management 
System (NWMS) as an autonomous system in the SNS, the siting of a repository 
in the NWMS, and expert investigations. 'Recursion provides a very powerful 
tool for managing the complexity of nuclear waste management. It makes 
apparent that there are four levels of discourse, one for each structural level. It is 
therefore very important not to confuse actors with debates that do not fit within 
their recursive levels.'[7]
After the separation in recursion levels, team syntegrity is applied. It is a 
workshop methodology meant to provide a more transparent decision-making 
process. Before the meeting, the organisers ask for individual statements about 
the technology. During the meeting, these diverse statements are grouped into 12 
items. These items are discussed in groups. Each member is a member of two 
teams and a critic of two teams. The role of the critics is to play the devil's 
advocate. This meeting can be iterated. 
Having outlined the two participation methodologies, we can now compare the 
two approaches and give some recommendations. 

A Strong Belgian Guardian Is Missing 
We agree with the Habermassian point of departure that a speaker makes validity 
claims on truth, legitimacy and authenticity and with the Dialogue Project's 
conclusions that opening the black box of science is not possible in a decision 
making process (DMP) on a highly technical issue. The role of the guardian 
implies that the public trust in the implementer telling scientific facts shifts to 
trust in the guardian assessing the legitimacy and authenticity of the implementer 
in dialogue with a part of the public. In this way, values -more than facts- are 
assessed. This is a very favourable evolution because both the implementers and 
the public are forced to review their opinions. Implementers are controlled by 
members of the public and discussions with responsibles on values force 
members of the public to include organisational context and responsibility into 
their worldviews. A realisation of communicative action! 
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However, some caution is needed. Conformity studies show that (1) the personal 
lack of reference frames of an issue and (2) the comparison between the 
assessment of expertise of oneself and other group members (two conditions that 
are presumably present in public participation groups) largely determine the 
tendency to accept opinions of others. Groups tend towards uniformity because it 
enables to interpret social reality. The more values are shared, the more group 
members are convinced of the correctness. 
Conformity reaction is not necessarily a negative aspect of public involvement. It 
is a normal aspect of human interaction in order to give meaning to the group and 
the outside world. However, conformity can also have its drawbacks. Irvin Janis, 
for example, showed that many political decision makers were prone to 
groupthink, 'a mode of thinking that people engage in when they are deeply 
involved in a cohesive in-group, when the members' strivings for unanimity 
override their motivation to realistically appraise alternative courses of action.' 
[8]
Keeping this in mind, the importance of the guardian’s organisational culture in 
the DMP must be recognised. Its procedures for meetings, its values, its contacts 
with the operator and its overall objectives can have a large influence on the 
DMP. If the difference in organisational culture between the guardian and the 
implementer is too small, the question will be whether the guardian can still 
challenge the implementer.  
An important part of the sensitivity to commitment within the nuclear sector 
stems from the interrelations between nuclear institutions. Webbink performed 
research in the Netherlands on interrelations in advisory committees. His 
conclusion was that the important nuclear advisory commissions in the 
Netherlands during the Dutch nuclear energy debate were all populated with 
people from nuclear companies. [9] This goes for the ONDRAF technical 
committee as well. As Laes et al. put it: 

This implies that ONDRAF’s research plans, its investment policy, 
communication policy etc. (for waste disposal) have to be submitted to the 
‘Vast Technisch Comité - Comité Technique Permanent’ made up of 
waste producers - i.e. the institutions that finance it, namely, Electrabel, 
Synatom, Belgonucleaire and SCK•CEN. While the management board is 
made up of public representatives and supervised by the Ministry of 
Energy, the board has to have the Technical Committee’s approval on 
decisions. ONDRAF can therefore, in practice, strictly speaking not be a 
completely independent national agency but a new kind of governmental 
institution to take over private responsibilities in a participative way. [3] 

This interrelation is not per se a negative aspect of nuclear structures in a small 
country, but will always be a challenge. [10]
In the Swedish case, the strong regulator is automatically seen as the guardian. In 
Belgium, the guardian of the process at the national level seems missing. Since 
the Belgian nuclear regulator plays a controlling role when the process is 
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finished, we state that only a technology assessment institute (as exists already at 
the regional, Flemish level) can take a guardian role. It is the least involved in 
nuclear issues and can nevertheless have a certain know-how to steer the 
involvement processes. 

Belgium Is Too Small for a Decent Stretcher 
ONDRAF has important commitments towards the result of the process and can 
therefore not be a Belgian stretcher. Who, then, can contribute to this role? 
Some partnership members see the partnerships themselves as stretchers of 
ONDRAF. They summed up two main contributions to the stretching of the 
culture of ONDRAF. Firstly, the partnerships contain many nuclear members and 
therefore a lot of nuclear expertise. They consequently possess the ability to 
respond to the ONDRAF culture and cognitive frame. The disadvantage, of 
course, is that it is well possible that their safety concept is more like the one of 
ONDRAF than that of the other community inhabitants. This factor in itself is not 
enough. Secondly, the partnerships invited a considerable number of external 
experts to review the ONDRAF repository concept. The partnerships often 
stressed both the usefulness and difficulty of this opportunity. It is very difficult 
to find Belgian counter expertise. As Belgium is a small country, the nuclear 
sector has a like knows like atmosphere. In spite of the difficulty in finding 
independent expertise, the partnerships expressed their satisfaction with regard to 
the invited experts. These counter experts, however, only focus on one specific 
technical aspect. This stretching contribution for the whole project in itself is not 
enough. 
Although substantial stretching potential is present and performed, we want to 
continue our quest for a stretcher. The Belgian nuclear research centre SCK•CEN 
could be a good stretcher. As a public utility institution, it has as its mission to 
serve the civilians of its country. However, again, SCK•CEN alone could not 
fulfil the role of stretcher in the nuclear waste field, for it produces too much 
nuclear waste to be independent of the process. 
At least one thing is certain. If there is a Belgian stretcher, it is not one institution 
in the current process about the repository siting of waste that can be disposed at 
surface. The stretching of the process happens in combination. We bring forward 
two more solutions. First of all, we recover our point of the previous section that 
a European counter institute could contribute to a better stretching of the process. 
One partnership member repeatedly asked for international peer review. This 
question can be interpreted as a search for an independent stretcher. A European 
counter institute could have as task to look for groupthink issues. In this way, this 
is different from mere peer review since it does not look at the method alone but 
actively tries to convince people of other than common beliefs and cognitions. 
Such a European counter-institute has the added advantage that it is less sensitive 
to national uniformity.  
Besides this, we follow Bombaerts [11] in his plea for non-participative critics 
and their important role in the decision-making process because they are less 
prone to conformity. Organisations not involved in the participation process are 
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less prone to conformity. In this way, they have an important role in the 
discussion and should not be considered as tiresome. 

Recursion Levels Should Be Open for Discussion 
To unfold the different recursion levels, viable system modelling starts from 
existing and official organisational structures . In the Swedish case study, the 
nuclear waste management system complexity is divided into sub-systems. 
ONDRAF and the two Belgian universities did the same in Belgium. The local 
discussion on NWDS is seen as embedded in general nuclear waste management, 
and the Belgian Nuclear System. However, it is very difficult to justify the 
division in and limitations of formal recursion levels. This limitation of the 
decision-making process to the NWDS was frequently expressed by many 
members of the partnerships. We can give three strong arguments.  
First of all, attitudes, beliefs and cognitions are often strongly linked with 
happenings from other recursion levels. During a partnership’s public meeting, a 
non-partnership participant asked which guarantee the people of the region have 
that, if something happens, one goes the right way about the issue? He used two 
examples: the lies in Belgium about the wind direction forecast during the 
Chernobyl crisis and the emergency plan that is still not operational. A director of 
a nuclear organisation in the community reacted fiery that the wind forecast issue 
and the nuclear emergency plan were beside the point. In his opinion, the type A 
waste disposal has nothing to do with nuclear power plant issues. This is clearly a 
question about trust using elements from –for an engineer- different recursion 
levels. It is quite understandable that people experience the limitation of decision-
making of NWDS as too restricted.  Feelings of lack of security and threat do not 
stop at a certain recursion level decided upon by technoscientists. The feelings 
about high level waste storage or the drain of very low radioactive waste in a 
local river are an intangible part of the lay solution for NWDS. 
Secondly, many actors that are linked with many different fields comparable to 
the NWDS recursion level influence the discussion. The relations between 
implementer, regulator, government, media, environmental movements and 
public participation groups form an intangible web that leads to the final decision. 
All these actors do not make a difference between the recursion levels, but have 
their important influence on the decision outcome. Applying these recursion 
levels too strictly can be a sign of agoraphobia and restrict the power of those that 
are limited to a certain recursion level. Organisations can interpret the discussions 
in the agora too limitedly in an attempt to keep as much control as possible. 
Greenpeace Belgium, for example, did not want to participate in the partnership 
decision-making process because they linked the discussion about a solution for 
the nuclear waste that can be stored at surface with the implicit approval of 
nuclear energy production as a whole. We interpret the Greenpeace decision as a 
rejection of the separation of recursion levels beforehand. 
Thirdly, the actual proposed solution will depend on the boundaries of the 
recursion level. In order to be able to discuss the solution, people should be able 
to pass these boundaries. Often, questions about the boundaries arose in the 
Belgian case. Up to now, we deliberately wrote about ‘nuclear waste that can be 
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disposed at surface’ to stress the basic idea of the partnership project. The actual 
concretisation of the project however uses other delineations. We give two 
definitions here that can be used to determine the scope of the partnerships. 

Category A waste (1) is conditioned waste containing radioelements with 
activity concentrations and half-lives that are low enough to be disposed of at 
surface. This category contains low- and medium level waste with short half-
lives (30 years or less). It can also contain small quantities of alpha emitters 
with long half-lives. This waste should be isolated from man and environment 
for 300 years. This is the period needed in order for the activity level to 
decrease with a factor 1000.[12]
Category A waste (2) "is the waste in which the radionuclides have a 
sufficiently low specific activity and half-life to be able to be placed in surface 
disposal, this is maximally 400 to 4000 Bq.g-1 alpha-activity according to the 
general recommendations of the IAEA and the European Union.[13]

Apart from the fact that these two definitions do not designate the same wastes, 
they both contain elements for discussion. What is a ‘small quantitity’? Why a 
factor 1000? What is ‘sufficiently low’? And where does 400 to 4000 Bq/g come 
from? These are issues that cannot be discussed in the recursion level itself. The 
many times the discussions arose, they were firmly ceased. The recursion level 
was sometimes too limited to give the discussion the space it needed. When a 
Belgian partnership discussed the deep disposal of NWDS, some members 
questioned if it wouldn’t be more optimal to discuss this in one project with the 
other nuclear wastes. The answer was that they were not authorised to discuss 
that.  
The alternative solution looks quite obvious. The recursion levels can be taken as 
a point of departure for discussion about the problem framing. If people accept 
them, there is no problem. If people clearly mention issues that are more 
important, more urgent than or strongly linked with the proposed problem, this 
must be discussed with the same democratic strength as happens at the 
community level. 

National Waste Needs a National Debate 
The strength of the partnership approach is at the community level. In one of the 
villages, up to one percent of the population was motivated to discuss at least 
once a month for four years the nuts and bolts of the repository concept! 
The stress on the community level and the lack of a guardian includes a weakness 
as well. First of all, if communities come into competition, the inter-community 
discussions can start resembling local politics and can become less transparent.  
Local actors are concerned actors but actors at the national level are concerned as 
well. The local decisions influence how the waste will be transported. The local 
decisions also determine an extra cost of electricity. We therefore recommend a 
broad (in terms of territory) public debate on the participation experiments 
preceding and concluding the local participation process in which this local 
process maintains an important position. 
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Conclusion
This brings us to the conclusions of our comparative analysis. (1) The guardian of 
the process at the national level is missing. Since the Belgian nuclear regulator 
plays a controlling role after the process, we recommend a technology assessment 
institute at the federal level. (2) We state that stretching in the partnership model 
can happen more profoundly and recommend a 'counter institute' at the European 
level. The role of non-participative actors should be valued. (3) Recursion levels 
can be taken as a point of departure for discussion about the problem framing. If 
people accept them, there is no problem. If people clearly mention issues that are 
more important, more urgent than or strongly linked with the proposed problem, 
this must be discussed with the same democratic strength. (4) The Belgian 
partnership model’s strength is largely at the local level. It ignores formally the 
regional and federal level. At these levels, the RISCOM model advises that 
democratic deliberation of nuclear energy issues in general should take place in a 
structural and transparent way. 
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1. The Challenge of Sustainable Development 
Since the early 1970s, the view on how human society should interact with the 
environment has undergone fundamental changes. The initial focus on strict 
environmental and health concerns, such as aspects of air, water or land pollution, 
has gradually been incorporated in the much wider notion of sustainable 
development. Even though central elements of the concept goes back quite some 
time, it entered the international agenda with the definition of the 1987 World 
Commission on Environment and Development, to meet ‘the needs of the present, 
without compromising the ability of future generations to meet their own needs’ [1]. 
Since then, different interpretations have been elaborated in political assemblies, 
international treaties and by researchers and other stakeholders. For instance, 
sustainable development is nowadays an overriding objective in the treaty of the 
European Union as well as in the Swedish Environmental Code. A number of 
mainstream interpretations attempt to operationalise the concept in terms of 
relationships between society and the environment e.g. in terms of maximum 
sustainable yield, limit values for different pollutants, retained resilience, or 
maintenance of different types of capital. 

Such approaches may work fine in cases of sufficient knowledge and basic common 
understanding of challenges and solutions. The more uncertain and the more 
controversial risks become, however, the less workable is the approach. A 
challenging and complementary way of operationalising sustainable development is 
through process-related principles for public policy, namely the precautionary 
principle, the polluter pays principle, and the principle of public participation [2]. In 
this brief article, we will investigate to what extent the nuclear waste project 
proposed by the Swedish nuclear industry relates to these principles. 

2. The Proposed Nuclear Waste Project in Sweden 
The Swedish nuclear industry has for the past thirty years developed plans for a final 
repository for spent nuclear fuel. The Swedish nuclear power program goes back 
further than this and was initially an indigenous joint nuclear weapons and nuclear 
power program based on heavy water reactor designs. As this program was 
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abandoned in the early 1970s, investments were made in commercial light-water 
nuclear reactors. At the same time the environmental debate took of in Sweden and 
the environmental effects of nuclear power gradually came into focus, also at the 
highest political level. Political parties opposing nuclear power pushed for 
legislation in the field and the Stipulation Act in 1977 [3] was established in order to 
force the nuclear industry to show that they had a ’solution’ to the nuclear waste 
problem – and the so-called KBS method was born. The act later turned out to be 
quite weaker than its initiators thought [4]. 

2.1 The Choice of Method 
The KBS method is based on placing the spent nuclear fuel in a mined repository at 
a depth of approximately 500 m. Before emplacement, the fuel rods are placed in a 
copper canister, in turn supposed to be surrounded by bentonite clay. The canister 
and the clay are man-made barriers. Originally, a repository site was searched for, 
where the surrounding granite bedrock was optimal from a safety perspective, i.e. 
‘crack free’. 

This approach has only marginally been modified since the mid-1970s when it was 
originally conceived. For example, the thickness of the copper and the inner 
construction of the canister have been modified. Very little effort has been put into 
examining alternative methods despite legal requirements and clear signals from 
both the Government and the regulatory authorities to do so. Even when alternative 
methods have looked promising in terms of potentially lowered long-term 
environmental risks, and minimised probability for intentional intrusion, the 
alternatives have only been superficially examined, followed though by quite firm 
statements declaring them to be insecure or too expensive. This might be explained 
by the efforts and money invested over time, as well as the fact that recognition of 
alternatives (in the eyes of some) would lower the credibility of the KBS method. 

2.2 The Choice of Site 
The process of choosing the site for a Swedish repository has a long history [5]. The 
Stipulation Act in 1977 not only forced the nuclear industry to develop a method for 
the disposition of high-level nuclear waste. The industry also had to show that a site 
could be found that would provide ‘crack-free’ bedrock where a repository could be 
built. After an initial accelerated attempt to find the ‘political bedrock’ that would 
meet the requirements in the Stipulation Act, efforts were made to examine the 
whole Swedish bedrock in order to find the best site for a repository. However, local 
opposition grew more or less wherever the nuclear waste company (SKB AB) 
started to drill holes in order to examine a site. 

After years of pain to overcome local opposition, a different siting process was 
initiated. The nuclear waste company suddenly revised the idea of finding the best 
bedrock for a repository. Instead it stated that man-made barriers would guarantee 
that good enough bedrock could be found in most places in Sweden. A call went out 
for municipalities that would allow the company to carry out a preliminary site 
investigation. The call was answered by two types of municipalities, those that 
already hosted nuclear activities and those lured by the promise of new jobs. The 
latter were northern inland municipalities. 
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The number of municipalities that would allow the nuclear waste company to carry 
out a more extensive site examination fell however, as local referendum and 
political hesitation led to one municipality after another to withdraw its interest. 

At present, the nuclear waste company is carrying out detailed site investigations in 
the direct vicinity of two nuclear power plants (Forsmark and Oskarshamn) on the 
Baltic coast. It is likely that both sites will be found by the company to be adequate 
for the siting of a repository. 

In thirty years the meaning of the objective to find ‘the best site’ for a repository has 
changed from environmental safety to siting choices having a short-term political 
and public acceptance. 

3. Risks and Nuclear Waste Management 
The risks involved in the management of nuclear waste are high. The spent fuel 
from nuclear power plants is highly radioactive and directly lethal. It has to be kept 
separated from mankind and the environment for more than 100 000 years. 

Historically, several methods for the final disposal of spent nuclear fuel have been 
suggested, among them deep space disposal and disposal in the sea-bed. At present, 
disposition plans for high-level nuclear waste mainly rely on disposal in mined 
geological repositories at relatively shallow depths of 200-500 meters. The 
geological characteristics of different examined repository sites has varied (i.e., wet 
or dry conditions, or in bedrock, salt or clay), but with time the idea of disposal in 
mined repositories is seen as the ‘given and only solution’. The economics and 
technical feasibility of mined repositories at these relatively shallow depths favour 
the method. However, the long-term environmental safety of the method, under 
different geological conditions and in a variety of scenarios, still has to be shown. 

The main challenge is to keep the waste separated from the environment and 
mankind for over 100 000 years. This is probably not possible. Not even with the 
technically advanced barrier systems that are proposed. Not even if the systems 
work as anticipated by the nuclear industry. The waste canisters, the buffer material 
and the surrounding bedrock can be damaged by changing biochemical conditions 
and the impact of external physical force. For instance, waste canisters, with or 
without manufacturing defects, will most likely corrode with time and radioactivity 
will eventually be released. The hazardousness of the waste decreases with time and 
any release of radioactivity will be diluted in the environment, but release of 
radioactivity even after 100 000 years will cause adverse environmental effects. The 
earlier a release takes place the worse the environmental consequences will be. 

If no problems would occur before the next ice age they will most likely be seen 
then. Already 10 000 years from now Sweden will be subject to another glaciation. 
At this time the nuclear waste will still be very hazardous. In this case there are 
special difficulties with relying on a relatively shallow repository. During the ice 
age, the repository will move down and up, with a far from unlikely magnitude of 
several hundred meters, and be subjected to high physical strain. In addition, the 
hydrological conditions in the repository will change and there will most likely be 
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periods when water with high salinity may negatively affect a clay buffer. In other 
periods, melted water may carry oxygen into the repository, which can harm the 
waste package canisters. In addition, the risks of a large earthquake damaging a 
repository are greatly increased during an ice age. 

The probability for radioactive release from a repository and its resulting effects is 
only one type of risk. A second type is unintentional or intentional intrusions into 
the repository, in particular in a long-term time perspective. The passing on of 
information about the repository hazard to future generations may fail. There is thus 
a risk for unintentional drilling into the repository in search for minerals or water. 

The risk for intentional intrusion into a repository requires special attention. The 
plutonium in the spent fuel can be used to make nuclear weapons, and other parts of 
the waste can be used in radioactive so-called ‘dirty bombs’. Because the results of 
intentional intrusion into the repository may have catastrophic consequences there is 
a tendency to view this scenario as being outside the risks that have to be managed 
in the long term. Claims are made that future generations have to take responsibility 
for their own wilful actions. This reasoning is based on neglect of intergenerational 
responsibility. Take the case that people who lived 2000 years ago had placed a 
spent fuel repository in the bedrock in what during the Second World War was 
Germany. If the availability of plutonium had enabled the Germans to acquire 
nuclear weapons in the early 1940s the consequences could have been tremendously 
destructive. What responsibility falls on the victims in this scenario? Similar 
scenarios can be made today. We leave it to the reader to choose the worst location 
of a 2000 year old spent fuel repository if one was to be found today. 

4. The Nuclear Waste Project and Sustainable Development 
The risks with the nuclear waste project are, as shown, associated with large 
uncertainties and a number of controversies have followed the process so far. In the 
following, each of the three principles of sustainable development will be described 
and related to the Swedish waste project proposed by the nuclear industry. 

4.1. The Polluter Pays Principle  
The polluter pays principle has been a cornerstone for environmental policy since at 
least the beginning of the 1970s. Neo-classical economic theory shows that market 
failures in cases of e.g. open resource access will be corrected if ‘external costs are 
internalised’, which thereby increases welfare. The principle is underlined in 
declarations from various political fora and is implemented in policy and legislation 
all over the world, including Sweden. 

One difficulty when implementing the principle is to assign monetary values to 
specific environmental problems, in particular when future costs are to be valued, 
but decisions on implementation have nevertheless been taken, e.g. regarding taxes 
on greenhouse gases. It is important to underline that already a risk as such might 
impose external costs, but that the principle can be implemented also in such cases 
of potential problems. One way is to hold the polluter accountable for any costs that 
might arise, calculated on basis of e.g. a worst-case scenario, by requiring the build 
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up of monetary funds, or through a mandatory environmental liability system 
connected to insurance requirements. The valuation of risks could be done either on 
a market basis, or through a political process. (In the latter case, the two principles 
discussed in the following could also apply and affect the valuation, by letting the 
precautionary principle direct the interpretation of uncertainty, and the principle of 
public participation guide which stakeholders to engage.) 

In the case of nuclear energy systems in Sweden, the understanding that the polluter 
should pay, at least for some costs, was expressed in legislation quite early [4] and is 
presently stated in e.g. the Act on Nuclear Activities. Concerning the waste issue, a 
governmental committee initiated in response to commenced commercial operation 
of nuclear stations in the 1970s, proposed what soon became legalised, that the 
nuclear industry should be liable to pay the full waste management costs by setting 
aside a sum per unit of generated electricity [6]. In 1982, the system changed and an 
annual fee was stipulated for each reactor company, to be deposited in a fund [7]. A 
new governmental committee in 1993 elaborated the system further and suggested 
that reactor companies also should provide guarantees to the State, due to 
uncertainties concerning e.g. the estimation of future costs [8], a proposal that with 
some amendments was legislated in 1996 [9]. Still though, yet another governmental 
committee recently showed further shortcomings in the system, in relation to the 
polluter pays principle, e.g. that the reactor companies liable to pay have limited 
assets for covering unexpected costs, and therefore proposed to extend the 
requirements to pay fees to owning companies [10]. 
Since these new proposals have not yet been implemented, and since calculations of 
future costs are uncertain and mainly based on the still not permitted KBS 3 method, 
it thus seems far from clear that the polluter pays principle is implemented. 

4.2. The Precautionary Principle 
The precautionary principle has been widely debated, but nevertheless constitutes a 
foundation of political declarations and environmental law on national and 
international level. The interpretations of the principle vary, but the following 
general formulae has been derived from several binding environmental treaties: ’if 
there is a threat, which is uncertain, then some kind of action is mandatory’ [11]. 

Given the large uncertainties with any nuclear waste storage, the precautionary 
principle in our view implies that assessments of associated risks should be made 
from the widest perspective possible, assuming that e.g. leakage will be a fact rather 
than the opposite, and that alternative management measures need thorough 
investigations. The burden of proof to show that legal requirements in e.g. the 
applicable Environmental Code are met rests with the polluter, i.e. the reactor 
companies and their owners. This means that the nuclear industry must show that the 
site is chosen so that ‘a minimum of damage or detriment’ (and not only a good 
location) is achieved, and that the best available technology will be used [12]. 

With the earlier discussion in mind, the waste project proposed by the nuclear 
industry obviously falls short of both legislation and the precautionary principle. 
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As we see it, the precautionary principle also challenges the common decision-
criterion to maximise expected utility. In cases of high uncertainty, such as disposal 
of nuclear waste, a complementary option would be to apply the so-called maximin-
criterion, i.e. to firsthand strive for the option that minimises the likelihood for the 
reasonable worst-case scenario. Analysing the present legal system, such a 
requirement can be interpreted to follow from the Nuclear Activities Act, but is far 
from what the KBS method is aimed for. 

To conclude, there are legal as well as practical shortcomings of the present disposal 
project in the light of the precautionary principle. 

4.3. The Principle of Public Participation 
Since the Rio Conference in 1992, when the importance of a ‘bottom-up 
perspective’ in decision-making was clearly underlined, several attempts have been 
made worldwide to enhance inclusiveness in public decision-making. The need for 
such approaches is underlined by e.g. the UN Århus Convention, which promotes 
access to information, public participation in decision-making and access to justice 
(e.g. the right to appeal) in environmental matters [13]. 

Managing controversies over nuclear waste storage necessitates public participation, 
in order to both increase trust, and enrich the risk assessment by adding knowledge 
to the findings of experts. Participation also enables the values of the public to 
influence the interpretation of uncertainty and the ideas on a proper risk 
management approach. Note here, that we have no intention to neglect the expert 
profession, but we consider experts to not necessarily represent the ‘average of 
values’ held in a society, and therefore see increased deliberation as essential. 

While some preparatory studies in the Swedish nuclear waste project have meant 
slightly increased public inclusiveness and deliberation [14], there are more 
examples of the opposite. In our view the project is clearly expert-dominated and 
often rests on an old-fashioned view of representative democracy. Since alternative 
methods and sites are not investigated in a adequate way, the opportunities for the 
public to grasp the complexities and to understand the full scale of options available 
are restricted. People are thus hindered to make up their minds about what they 
would consider to be the truly best alternative. 

Clearly, much remains to be desired when it comes to public participation in the 
Swedish nuclear waste project so far. 

5. Concluding remarks 
As has been shown, the proposed Swedish nuclear waste project is not in line with 
the three principles of sustainable development. In some aspects, it is not even 
compatible with Swedish law and ought therefore not to be given a permit under 
present circumstances. 

In our view, a number of measures need to be taken to improve the likelihood that 
the waste repository will promote and not further jeopardise sustainable 
development. One obvious measure would be to follow the recommendations 
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concerning polluter pays principle put forward by the 2004 governmental 
committee.

Further, it can be credible argued that the focus of the present disposal process has 
not been to find the best site and method from environmental point of view. If the 
precautionary principle is to be applied (and Swedish law is to be followed), 
alternative methods and sites have to be examined to see if they could provide better 
long-term safety. 

Concerning method, there are options that deserve much more attention such as so-
called ‘deep boreholes’. In this approach the nuclear waste is placed in deep 
boreholes at depths of 2-4 km. Studies show that the long-term environmental safety 
and the possibility of hindering intentional intrusion may improve using the deep 
borehole method [15, 16]. 

Regarding localisation, one option would be to avoid siting the repository on the 
coast, but in what is called a ‘recharge area’. In such an area groundwater on a 
regional scale travels downwards into the bedrock and it may take 50 000 years for a 
release of radioactivity to reach the surface, compared to less than 100 years with a 
coastal siting. In addition, if a repository is sited in an area that lies above what is 
called the ‘highest coast-line’ the probability decreases that an inflow of damaging 
saline water into the repository will take place during the next ice age. The siting of 
a repository in a recharge area above the ’highest coast-line’ would thus increase 
long-term environmental safety. 

Evidently, there may be better methods and sites than those now proposed by the 
Swedish nuclear industry. These options must be examined in detail before a 
decision is taken to implement the KBS method at a costal site. If such methods or 
sites are found better they have to be used in the first place. 

Improvements are also necessary when it comes to public participation. We believe 
it is possible to increase trust in so far as gaining public commitment for a 
repository, but only as long as long-term environmental safety is made the central 
objective. Trust will also increase along with continued transfer to a sustainable 
energy system. 

The problems of dealing with nuclear waste are often seen as a ‘show-stopper’ for 
nuclear power. It must, however, be emphasised that nuclear power does not become 
compatible with sustainable development even if the best environmental solution is 
found for the already existing waste. Nuclear power is fundamentally based on finite 
resources. The technology relies on environmentally harmful mining and creates 
extremely hazardous waste. It also has an intrinsic risk for catastrophic release of 
harmful radiation and increases the risk of nuclear weapons proliferation. 

The best way to combat global warming is not to choose between two bad things – 
fossil fuels and nuclear power. The option compatible with sustainable development 
is increased energy efficiency combined with renewable energy that can be used and 
upgraded on a global scale in the long run, without leaving a waste category behind 
that will cause risks longer in the future than man has walked on Earth so far. 
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1. Introduction 
The United States Environmental Protection Agency (EPA) astonished many in the 
high-level nuclear waste management community when it proposed, in August 
2005, new Public Health and Environmental Radiation Protection Standards for 
Yucca Mountain, Nevada [1]. The new standards set a compliance period of one 
million years for a Yucca Mountain high-level nuclear waste repository. The first 
10,000 years after repository closure would be governed by a health-based 
individual dose limit of 15 millirems per year (0.15 mSv/year), with the remaining 
time period subject to a background-based individual dose limit of 350 millirems 
per year (3.5 mSv/year). 

EPA claims this approach to a split standard is a result of an extraordinary and 
unprecedented mandate imposed upon it by the U.S. Congress and a ruling of the 
U.S. Circuit Court of Appeals for the District of Columbia. Congress, in the Energy 
Policy Act of 1992, mandated that EPA develop a health-based standard, specific to 
a Yucca Mountain repository, that was “based upon and consistent with” findings 
and recommendations of a National Academy of Sciences (NAS) study to examine 
the technical bases for a Yucca Mountain standard. The NAS’s 1995 report [2] 
found that there was no technical basis to limit the compliance period to 10,000 
years, as EPA had done in its earlier generic standards for management, storage, and 
disposal of spent nuclear fuel, high-level wastes, and transuranic radioactive wastes 
[3], which were superseded by the 1992 Energy Policy Act. Instead, the NAS report 
recommended calculating compliance at the time of maximum risk, whenever that 
occurs, “as long as the geologic characteristics of the repository environment do not 
change significantly.” The report found the time scale for this period of “geologic 
stability” at Yucca Mountain to be on the order of one million years. Despite this 
finding and recommendation, EPA set its Yucca Mountain individual dose standard 
[4], in 2001, at 15 millirems per year (0.15 mSv/year) with a compliance period 
limit of 10,000 years, without any linkage to the time of calculated peak, or 
maximum risk. When the10,000 year compliance period of the EPA standard was 
legally challenged, the Court ruled that the compliance period clearly was not 
“based upon and consistent with” the findings and recommendations of the NAS 
report [5]. The Court vacated the 10,000 year standard in 2004. EPA has since 
proposed the standard discussed here, and is now considering the massive collection 
of comments the proposal evoked. 



266

EPA claims the uncertainty in calculating projected doses to individuals in the 
vicinity of Yucca Mountain far in the future, i.e. beyond 10,000 years after 
repository closure, makes the calculation unmanageable, and maybe meaningless. 
Thus, EPA rejected simply extending the 15 millirems per year individual dose limit 
into a one million year compliance period, instead insisting “rising uncertainties 
justify adopting a different (higher) dose level” after the initial 10,000 years.  

EPA’s proposed standards for a Yucca Mountain nuclear waste repository represent 
an astonishing break with principles embedded in regulatory policies for protection 
of the public from radiation effects imposed by activities such as generation of 
electricity from nuclear power reactors and storage and disposal of radioactive 
wastes.

2. Uncertainty and the Future
One of the daunting aspects of high-level radioactive waste management and 
disposal is the longevity of the hazard these wastes pose. Key long-lived 
radionuclides in spent nuclear fuel include iodine-129, technetium-99, plutonium-
239, and neptunium-237, with half-lives ranging from tens of thousands to millions 
of years. Deep geologic isolation is the disposal mode intended to protect the 
accessible environment from levels of radiation considered unsafe for human 
exposure. Geologic disposal is disposal in conventionally mined repositories deep 
beneath the land surface. The concept includes multiple barriers to provide 
independent barriers to the release of radionuclides to the accessible environment. 

“The multiple barriers that could contain nuclear waste in deep  
mined repositories fall into two categories: 1) geologic or natural 
barriers and 2) engineered barriers. Geologic barriers are expected 
to provide isolation of he waste for at least 10,000 years after the 
waste is emplaced in a repository and probably will provide  
isolation for millennia thereafter, Engineered barriers are those  
designed to assure total containment of the waste within the  
disposal package during an initial period during which  
most of the intermediate-lived fission products decay. This  
time period might be as long as 1000 years in which case the  
radiation levels and heat generation rates of the total waste would  
drop by factors of approximately 1,000 and 100 respectively.”(6)                                                                       

Mindful of this concept in the 1980 Final Environmental Impact Statement for 
Management of Commercially Generated Radioactive Waste which is the basis for 
the U.S. policy of deep geologic disposal of high-level radioactive wastes, the NAS 
report described above looks to the period of time that the geologic barrier at Yucca 
Mountain could reasonably be projected in terms of its capability to isolate waste. It 
determined that period to be on the order of one million years. 

EPA, on the other hand, insists that uncertainties beyond 10,000 years are 
unmanageable, yet no single natural barrier parameter uncertainty is known to 
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change suddenly or significantly at 10,000 years after repository closure. Instead, 
while it is generally accepted logic that uncertainty in our precise knowledge of 
repository behavior increases with the time period being analyzed, the U.S. 
Department of Energy’s (DOE) analysis of Yucca Mountain performance over a 
one million year period shows just the opposite for the first few hundred thousand 
years [7]. The reason for this is that the long-term performance of a Yucca 
Mountain repository relies heavily on the longevity of the engineered barrier, in this 
case, primarily a corrosion resistant metal waste container. DOE’s performance 
assessment for Yucca Mountain indicates a maximum mean dose occurring between 
200,000 and 300,000 years after closure, but the uncertainty factor in mean annual 
dose is on the order of five to six orders of magnitude. This level of uncertainty is 
very largely associated with the uncertainty in the failure rate of the waste 
containers. Once most of the containers are projected to have failed by corrosion, 
the uncertainty in the mean annual dose, associated with the natural barrier, declines 
to about two orders of magnitude, and remains essentially constant from the time of 
peak dose out to one million years [8]. Without the engineered barrier, DOE 
performance analysis indicates that the mean maximum annual dose occurs only 
about 2,000 years after repository closure, with the magnitude of the projected dose 
about the same as in the engineered barrier failure case, but having mainly different 
principle radionuclides involved. Clearly the natural barrier does not provide 
independent protection against long-term release of radionuclides. 

DOE projects that no containers will fail in the initial 10,000 year time period. In 
the case of Yucca Mountain, it is not that the uncertainty is unmanageable after 
10,000 years, but rather it is the nature of the uncertainty which is imposed by the 
reliance on a metal container designed to compensate for the deficient natural 
barrier. Nevertheless, EPA has proposed that a different dose standard be applied 
after the first 10,000 years after closure, and proposed that because of greater 
uncertainty, the dose limit should be substantially higher than that for the first 
10,000 years: 15 millirems per year mean annual dose up to 10,000 years versus 350 
millirems per year median annual dose thereafter.  

Because of the relationship between the mean and the median dose in DOE’s 
performance assessment, at the time of maximum dose, the 350 millirems per year 
median dose standard is the equivalent of about a 1,000 millirems per year mean 
annual dose. Worldwide, no regulatory body allows radiation exposure to the public 
at this level. EPA chose the median, rather than the mean as the compliance 
parameter in order to eliminate the influence of a few low probability, high dose 
scenarios in the performance assessment. By so doing, the realism of the assessment 
is compromised because the median is not representative of the range of doses from 
possible performance scenarios. It merely represents a dose level for which half of 
the possible doses would be larger and half would be smaller.  

In attempting to rationalize a higher allowable dose after 10,000 years, EPA has 
violated an internationally held principle of regulatory policy for radiation exposure: 
intergenerational equity. The principle of intergenerational equity calls for imposing 
risks from radiation exposure to future generations that are no greater than risks 
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considered acceptable to the current generation. In setting its previous standard, 
EPA invoked the “fundamental principle of intergenerational equity” that “we 
should not knowingly impose burdens on future generations we ourselves are not 
willing to assume” [9]. EPA’s proposed standard also violates the Joint Convention 
on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste 
Management to which the United States has agreed. The convention provides that 
contracting partiers shall take appropriate steps to “strive to avoid actions that 
impose reasonably predictable impacts on future generations greater than those 
permitted for the current generation” [10]. EPA vaguely explains its new view of 
equity in a way that seems to amount to the notion that if the burden imposed on 
future generations is not seen to be catastrophic or cause irreparable harm, it must 
be acceptable. 

EPA never does explain why, because of increased uncertainty, the allowable dose 
after the initial 10,000 years should be higher than before 10,000 years. 
Conservatism would seem to dictate the opposite, where one would expect greater, 
rather than lesser protection with increasing uncertainty in the outcome of the event. 
This approach also appears to be the inverse of the Precautionary Principle which 
says, where an activity raises threats of harm to human health or the environment, 
precautionary measures should be taken even if some cause and effect relationships 
are not fully established scientifically.  

3. Natural Background Basis for a Standard
In order to rationalize its proposed 350 millirems per year dose standard, EPA has 
taken an extraordinary and unprecedented step in radiation protection regulatory 
policy. It has departed from the traditional risk basis for anthropogenic radiation 
exposure limits, which generally conform to a lifetime risk level in the range of one 
chance in ten thousand to one chance in one million of developing a fatal cancer 
from a single source. Instead, it has adopted a natural background basis for setting a 
radiation exposure limit for the period beyond 10,000 years after repository closure. 
No regulatory body has taken this approach in the past.  

There is good reason for the past reluctance to use natural background or variations 
in natural background as a basis for establishing acceptable levels of risk. A risk is 
not acceptable just because it is “natural.” Society sometimes takes extraordinary 
measures to mitigate, or eliminate natural hazards, for example in food supplies. 
Also, EPA’s concept that variations in natural background pose acceptable risks is 
based on the doubtful premise that people are knowledgeable about these radiation 
levels, and the associated health effects of radiation exposure, when they choose 
where to live or work.  

In setting its 350 millirems per year standard, EPA compared its estimate of the 
annual background dose to people in the vicinity of Yucca Mountain to the average 
background dose to people in other western states. Some were similar, and some 
were considerably higher. EPA selected the state of Colorado as a high threshold 
example, where the average annual exposure is about 700 millirems per year. When 
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compared with the EPA estimate of background radiation near Yucca Mountain of 
350 millirems per year, EPA concluded that a dose limit of 350 millirems from the 
repository would bring the total dose to individuals near Yucca Mountain to the 
apparently acceptable level of 700 millirems per year in Colorado.  

EPA’s rationale neglects the understanding that incremental increase in dose results 
in incremental increase in risk, in this case bringing the lifetime risk level from 
doses attributable to the repository to more than one chance in fifty, and maybe as 
high as one in ten of fatal cancer. EPA’s rationale also neglects to point out that the 
average dose level it cited for Colorado includes indoor radon, which the data used 
indicate to be 87 percent of the total dose [11]. When terrestrial and cosmic 
radiation doses are compared, the background levels for both locations are similar, 
but because of house design practices and more days of home heating in Colorado, 
indoor radon makes up a large portion of the dose. Indoor radon can be mitigated by 
proper building ventilation, and in fact, EPA, for more than a decade, has sponsored 
an indoor radon abatement program in response to a national policy goal to bring 
indoor radon exposure down to the low outdoor radon levels that generally prevail 
across the North American continent.  

EPA’s 350 millirems per year standard has no defensible scientific basis. 
Background radiation levels are highly variable, even without the indoor radon 
complications, depending on topographic elevation for cosmic radiation and soil 
and bedrock composition and texture, and ground cover for terrestrial radiation. 
These difficulties arise whenever background radiation standards are considered, 
and generally cannot be overcome on more than a very local basis, eg. cleanup of 
locally contaminated sites. When risk considerations are added, the application of a 
background-based standard is irresponsible and lacks scientific merit. 

4. Dose Apportionment
EPA’s proposed rule abandons the well-established and universally accepted 
principle of apportionment for the period after the initial 10,000 years. The NAS 
explained: 

“[A] general consensus exists among national and international 
bodies on a framework for protecting the public health that provides  
a limit of 1milliSievert (mSv) (100 millirem (mrem)) per year  
effective dose for continuous or frequent exposures from all  
anthropogenic sources of ionizing radiation other than medical  
exposures. A general consensus also appears to exist among  
national authorities in various countries to accept and use the  
principle of apportioning this total radiation dose limit among 
the respective anthropogenic sources of exposure, typically  
allocating to high-level waste disposal a range of 0.1 to 0.3 mSv  
(10 to 30 mrem) per year [12]. 
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Using this approach, each individual source is allocated not the entire amount of 
exposure that would meet the regulatory limit, but only a portion, based on the 
assumption that other sources will exist, and that people’s health will depend on the 
cumulative risks that all of these sources create. EPA’s earlier rule adhered to this 
principle, as does the proposed rule, for the first 10,000 years after closure, setting 
the Yucca Mountain dose limit at 15 percent (or 15 millirems per year) of the total 
allowable 100 millirems per year. EPA noted that: 

   “[t]he apportionment of the total dose limit among different  
                sources of radiation is used to ensure that the total of  
                all included exposures is less than 1 mSv (100 mrem) CED/yr.  
                Thus, ICRP recommends that national authorities apportion  
                or allocate a fraction of the 1 mSv (100 mrem) CED/yr limit  
                to establish an exposure limit for SNF [spent nuclear fuel]  
                and HLW [high-level waste] disposal facilities. Most other  
                countries have endorsed the apportionment [13].” 

Yucca Mountain presents no reason to abandon this principle. The proposed 
repository would not be the sole source of local exposure. The area around Yucca 
Mountain already has borne impacts of the nuclear era, as it lies adjacent to the 
Nevada Test Site where over one thousand nuclear weapons tests were conducted, 
nuclear rocket motors were tested, 9.3 million curies of Greater Than Class C 
intermediate-level waste is buried in vertical shafts, and low-level waste continues 
to be buried in a shallow landfill. There is also a now closed commercial low-level 
waste disposal site in the vicinity containing 641,000 Curies of waste. Other sources 
from future uses of the Nevada Test Site are also a foreseeable possibility. 

The prerequisite for application of the apportionment principle has never been 
foreknowledge of particular future sources at the site in question; nuclear waste 
disposal systems are inherently long-lived, and we never know what other sources 
will appear.  

5. Conclusion
Numerous people have expressed shock that EPA would propose a standard 
requiring one million years of compliance. It has been called arrogant, foolish, and 
wasteful of analytical and licensing resources. EPA claims that the mandate to write 
its Yucca Mountain standard “based upon and consistent with” the findings and 
recommendations of the NAS report puts it in an extraordinary and unprecedented 
position. This is because the NAS report recommended a compliance period that 
includes the time of expected maximum dose, within the period of geologic 
stability, which the report found could be as long as one million years.  

A one million year compliance period, or a period “as long as the waste remains 
hazardous,” is not unprecedented. There is no expectation, and in fact no possibility 
that the repository would be monitored for compliance for that period. The 
expectation is that DOE, as the repository license applicant, would demonstrate that 
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it can, through data and credible scientific analysis, reasonably project the 
repository’s performance over a one million year period.  

Furthermore, it is more important to know, with some assurance, the magnitude of 
the maximum dose and the characteristics of the dose curve through time than it is 
to know just when it might occur. As pointed out above, the maximum dose with no 
effective engineered barrier could appear within a few thousand years, or with 
DOE’s seemingly optimistic projection of container longevity, it could occur after a 
few hundred thousand years. Of increasing interest, especially in light of EPA’s 
extraordinarily permissive and unprecedented proposed post-10,000 standard, is that 
DOE’s performance analysis shows, in both cases, following the time of maximum 
dose, high mean doses near the maximum level,  that persist for hundreds of 
thousands of years.  

The reality is that once the repository is sealed, with the waste in place, it will set its 
own standard. Once waste isolation is lost due to failure of the metal waste 
containers, which is the inevitable result of the Yucca Mountain repository design, 
performance will be whatever the dynamic natural system dictates. The ultimate 
contamination of the groundwater system will be both irreparable and irreversible.   

To meet the challenge, EPA simply could have extended its 15 millirems per year 
mean dose standard to the time of maximum dose, whenever it occurs within a one 
million year calculation period. With such an approach, a regulatory decision about 
whether to proceed with a Yucca Mountain repository can be made within the 
context of what could be termed consensus regulatory policies. EPA, instead, chose 
a course that abandons three fundamental principles of radiation protection 
regulation: intergenerational equity, a risk basis for radiation protection, and 
apportionment of public exposures from various man-made sources, with a limit on 
the total exposure. The implementation of these principles continues to evolve 
throughout the international community, and they share at least a philosophical 
acceptance among the public at large, because, on their face they are scientifically 
and ethically based. EPA has proposed a dangerous step that undermines its public 
duty – the protection of public health and safety, and the environment. The proposal 
is also an affront to those who have worked over the years to understand and 
accommodate the values and sensitivities of the public in managing and regulating 
the long-lived radioactive wastes this generation has produced. 
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1. Introduction
According to Swedish law the producers, nuclear power plant owners, are 
responsible for the disposal of radioactive waste.1 In order to fulfil that requirement 
they started the Swedish Nuclear Fuel and Waste Management Co (SKB).  
 This paper is about the siting process of high-level nuclear waste (HLNW), 
focusing on consultations with organisations as part of the environmental impact 
assessment (EIA). In 1992, SKB started its search for a site (deep bedrock) for the 
HLNW. Today, site investigations are being carried out in Oskarshamn and 
Östhammar, two municipalities that already host nuclear facilities.  

The aim of site investigations is to produce data based on studies to 
determine the feasibility of building a final repository that can meet environmental 
and safety requirements. The collected material is presented in an environmental 
impact statement (EIS). The EIS is part of the EIA.2 After site investigations are 
completed, SKB sends an application to the government following the requirements 
in the Environmental Code and other relevant laws. If the application is accepted, a 
detailed characterization is carried out. If everything goes according to plan, SKB 
will start depositing waste around 2017 and continue for about 50 years.3

According to the Environmental Code, the exploiter (SKB) is required to 
hold consultations with individuals who might be specifically concerned about the 
intervention. Who should be seen as concerned is not clearly defined in the law, but 
people living near the planned facility and environmental organisations are 
mentioned.4 During the consultations, the facility’s siting, extent, and design and its 
environmental impact, as well as the content and design of EIS should be covered. 
The EIA takes place alongside SKB’s technical and geological investigations. To 
conclude, the aim of the EIA is to, through dialogue between concerned parties, 
ensure that the applicant has developed a satisfactory proposal where all relevant 
questions have been taken into account.5

1 SFS 1984:3
2 SFS 1998:808 Chapter 6, 5 § 
3 SKB (2003a) & (2003b) and www.skb.se (2005-05-20)  
4 SFS 1998:808 Chapter 1 & Chapter  6, 4 § & 10 § 
5 SFS (1998:808) Chapter 1, Chapter 6, 3 §, 4 §, 5§ & 10 §, Chapter 12, 6§ and SOU 
2002:46 p 45ff 
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As shown above, the exploiter is largely able to design the consultations and 
the EIA according to its own preferences. It is therefore of interest to study how SKB 
organises their consultations, what happens during them, how different actors try to 
impact the proceedings and what kinds of dialogues take place. The Swedish siting 
process is worth studying because Sweden, together with Finland, is the country 
which has come closest to presenting a complete siting programme.  

2. Questions and Material 
The questions this paper seeks to answer are: How is the agenda for the 
consultations set? Which actor(s) are defined as speakers vs audience? What is the 
character of the discussions at the consultations? 

These are answered by means of a description and analysis of three 
consultations with organisations about alternative methods. Representative selections 
of the presentations and of dialogues at the meetings are presented and analysed. The 
selection is made with respect to what presentations led to input from the audience 
and how many comments an actor made. The main sources used are SKB’s official 
protocols from the consultations, observations, SKB’s reports on how to carry out 
the EIA-process, and the Environmental Code. 

3. Analytic Framework 
3.1 Boundary Work and Expertise 
The actors’ attempts to influence the consultations are analysed in relation to how 
they draw boundaries. By drawing a boundary between science and non-science, 
between scientific and political questions, actors can win the right to define a 
question and gain support for the definition. Such activities are called ‘boundary 
work’. The concept can be used to empirically study how boundaries are created, 
sustained, and transgressed. Attempts to draw boundaries are only successful if other 
actors are convinced that the boundary is correctly drawn. An actor’s success with its 
boundary work simultaneously implies that other actors fail in their attempts to draw 
boundaries, and that their work, results and arguments are classified as irrelevant.6

The boundary work concept can also be used to define actors as experts vs 
non-experts. This boundary is often justified with non-experts lacking enough 
knowledge to participate in decision-making. According to Collins and Evans, an 
expert is any person who has achieved knowledge and has experience of a certain 
issue or subject. Collins and Evans claim that actors should be included in technical 
decision-making on the basis of their knowledge. The consequence of this expert 
definition is a taking sides for all actors with expert knowledge, laymen or not, being 
ascribed the same level of legitimacy.7 To conclude, it is a sociological task to study 
why certain boundaries gain support and what consequences such boundaries have 
on the societal involvement of an issue. 
 The conditions for actors to define an issue are also a question of 
democracy. One aspect of democracy is what issues are included on the political 
agenda vs what are excluded. Another aspect is which actor(s) have the opportunity 
to include their preferences in the agenda with the aim of impacting the decision, i.e. 
who are seen as legitimate decision-makers. By getting answers as to which actor(s) 

6 Gieryn (1999) pp vii-xii, 1-35 & 336-362. Gieryn studies boundary work in relation 
to science, while others applied the concept on the boundary between science and 
politics, see for example Johansson (2004). 
7 Collins & Evans (2002) pp 237f, 249ff, 255f & 270

2
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that are seen as legitimate decision-maker(s) and how much weight is accorded to 
expert knowledge, it is possible to draw conclusions as to what kind of discussion the 
actors are aiming for. The kind of discussion that is preferred affects the tactics 
actors choose in their information work and what actor(s) are seen as legitimate to 
deliberate with.

3.2 Deliberative Democracy  
The main characteristic of deliberative democracy is public participation in dialogues 
that precede political decisions. A deliberation also requires citizens who are willing 
to challenge actors that traditionally deliberate about an issue by participating in 
public dialogues. A third requirement is an arena in which to meet and deliberate.8

One version of deliberative democracy can be called ‘participatory 
deliberative democracy’. Firstly, this version requires discussions between the 
political and the civil societies and that the outcome have an impact on the decision. 
In the case of the HLNW, this means that input from the public must be visible in the 
EIA to be able to say that the decision of where to site the repository is an example 
of deliberative democracy. Secondly, the arguments used in the discussion do not 
have to be scientifically or rationally based. This means that entering a discussion 
with a skeptical attitude, and questioning and challenging expert arguments and 
experts’ trustworthiness is seen as legitimate. Thirdly, it is not acceptable to exclude 
any arguments beforehand.9

Another version can be called ‘rational deliberative democracy’. Here 
actors’ ability to formulate rational arguments, i.e. arguments based on expert 
knowledge and/or scientific results, is emphasised. Secondly, rhetorical skills is 
preferable. Thirdly, previous knowledge and/or education about the subject discussed 
are preferred. This version frequently leads to the discussions being carried out in 
typically scientific and academic arenas, which can make it difficult for the average 
citizen to participate.10

To conclude, deliberative democracy is a process where affected actors try 
to reach decisions based on discussions. On the one hand, this model gives actors 
with superior rhetorical skills and/or knowledge of the issue the opportunity to 
exclude less skilled debaters from the discussion. On the other hand, this model can 
give actors greater opportunities to partake in decision-making processes from which 
they usually are excluded. If the requirements mentioned above are not fulfilled, the 
conversations are examples of debates rather than deliberations.

4. The Consultations: Description and Analysis 
The paper focuses on three consultations, two with local organisations in 
Oskarshamn and Östhammar, and one in Stockholm with national environmental 
organisations. These consultations are studied as separate events as well as a series 
of consultations.11

8 Dryzek (2000)  
9 Dryzek (2000) pp 1-8 & 81-111 
10 Elster (1998) 
11 The consultations were addressing local, regional and national organisations, but 
other actors like nearby residents, local politicians, and local government officials 
were invited. 
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According to SKB, the main aim of consultations is to collect opinions, 
necessary for the development of the EIS.12 A second aim, which is not stated in the 
reports, but is mentioned at the consultations, is to inform the concerned actors about 
SKB’s work and interpretation of the company’s opinion as to what is safest way to 
dispose the HLNW. The third aim, also articulated at the consultations, is to win 
support for SKB’s plans among the actors participating in the consultations. The 
theme for the consultations in this paper was alternative methods. The consultations 
are summarised in a consultation report. In the report, SKB describes how the 
company has taken the comments into account. The report is based on the notes from 
the consultations with different actors. The consultation report is attached to the 
EIS.13

4.1 SKB’s Consultation with Local and Regional Organisations in Oskarshamn 
(2004-04-22)14

At this consultation, five people from SKB held presentations. In the audience, 
representatives of the local branch of the Swedish Society for Nature Conservation,
nearby residents, a local politician and the municipal project leader could be found. 
In total 23 people participated in the meeting.  

In accordance with the agenda15, the meeting started with an introduction 
by the local manager of the site investigations in Oskarshamn. The second 
presentation was held by the Manager of the Office of Environmental Impact 
Assessment16. The manager starts by describing the purposes of the consultations 
and continues by encouraging the audience to ask questions. The rest of the 
presentation covers subjects like SKB’s programme for the HLNW, and the KBS 3-
method17, among others. The Manager also says that the results of the investigations 
show that the bedrock in Oskarshamn is suitable for hosting a final repository.

The third presentation is held by an engineer who works with technology 
and security. The presentation is about alternative methods for the handling of the 
HLNW. Two of the methods mentioned were transmutation and geological 
depositing. The last method is divided into: KBS 3, horizontal deposition in long 
tunnels, WP-Cave, and deep bore holes. Based on available research, SKB has 
decided that KBS 3 is the most suitable method, to finance research on 
transmutation, and to follow the development of the deep bore holes method. 

This presentation leads to three discussions with the audience. The longest 
discussion starts with the Swedish Society for Nature Conservation asking why SKB 
is financing research on transmutation. It would be better to spend the money on 
deep bore holes. In support of their opinion, the Society refers to KASAM18. The 

12 SKB (2003a) & (2003b) pp 3, 9, 22 & 34f. SKB exhibited a selection of 
alternative methods in connection to the consultations. SKB encouraged the audience 
to take a look at the exhibition.  
13 SKB (2003b) p 37 
14 Observation (2004-04-22) and SKB (2004-06-21)  
15 SKB (2004-04-14) 
16 Hereafter referred to as ‘the Manager’. 
17 The KBS 3-method means that the HLNW is encapsulated in canisters made of 
steel and copper. The canisters are deposited in deep bedrock (400-700 meters) and 
surrounded with benonite clay.  
18 The Swedish National Council for Nuclear Waste (KASAM) is a committee 
attached to the Ministry of the Environment. 
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engineer replies that SKB is of a different opinion and has great expectations of the 
method. The Society is not convinced and the engineer gets a bit irritated. The 
Manager says that the authorities demanded that SKB continue to follow the 
development of both transmutation and deep bore holes. The engineer adds that there 
is hardly anything new to learn about deep holes. The Manager joins in saying that 
the strongest objection to the method is inadequate safety. An older man in the 
audience comments on the dialogue by saying that other countries spend a lot of 
money on transmutation research. The SKB personnel quickly mention France, 
Japan, and Belgium. In the end of the meeting, the Manager picks up the thread 
about transmutation research vs deep bore holes again. An SKB geologist adds that 
the company already has enough information to draw conclusions about deep bore 
holes. 

Several examples of boundary work can be found at this consultation. The 
Society starts a struggle over the view of different methods for the handling of the 
HLNW. SKB’s objection to deep bore holes as a more interesting alternative than 
transmutation is an example of the company drawing a boundary around the first 
method. This episode is also an example of participatory deliberative democracy, 
since the Society initiates a dialogue with its question and comments. The Society’s 
reference to KASAM and research results, indicates a rational deliberative 
democracy. The man who comments also becomes an active participant by 
supporting transmutation research and SKB’s work. The comment is also an attempt 
to draw a boundary around deep bore holes, i.e. to dismiss this method. 

We are now behind schedule and some people leave. Before she leaves, one 
representative from the Swedish Society for Nature Conservation opposes the 
disposition of the meeting by saying that SKB’s disposition is too one-sided, as it is 
more an information meeting than a consultation with opportunities for dialogue and 
development of comments. This critique can be interpreted as an attempt to 
challenge the agenda handed out by SKB. In addition, the critique is an attempt to 
get better, or equal, access to raise their preferred issues at the meeting, i.e. a request 
for a participatory deliberative democracy.  

At this consultation, examples of boundary work, attempts to redefine the 
agenda as well as a request for more participatory consultations can be found. 
However, no actors in the audience got a chance to raise their preferred issues on 
even terms with SKB.  

4.2 SKB’s Consultation with National Environmental Organisations in 
Stockholm (2004-05-04)19

At the consultation, five people from SKB held presentations. In the audience were 
representatives of Friends of the Earth, the Waste Network (Avfallskedjan), and 
KASAM, among others. In total 19 people participated.  

Before the meeting started, SKB asked if the agenda sent out with the 
invitation could be accepted.20 After the acceptance of the agenda, SKB held three 
presentations that were similar to the ones given in Oskarshamn. During the 
presentations, the audience was told that based on the preliminary results, SKB’s 
conclusion is that bedrock conditions in both municipalities are suitable for hosting a 
final repository.  

19 Observation (2004-05-04) and SKB (2004-06-30)
20 SKB (2004-04-28) 
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After the presentations, a long discussion about what should characterise a 
consultation starts. The Waste Network criticises SKB for holding overly long 
presentations and not leaving enough time for input. According to the Waste 
Network, consultations should be an exchange of opinions. A representative of 
Friends of the Earth adds that the agenda is set by SKB only, and that there was too 
little time for questions because the presentations took more time than planned. Two 
representatives of Friends of the Earth suggest that all actors should be allowed to 
hold presentations on equal terms, since the environmental organisations are well-
informed about the HLNW issue, having followed it since the 1970s. One 
representative also wants to present opinions from experts who have come to 
different conclusions than those SKB refers to. If the organisations were allowed to 
present these conclusions, more opinions on how to take care of the HLNW would 
be taken into account before the decision. Also, if any actor(s) could hold 
presentations, there would be an opportunity for better dialogue. The Manager says 
that input from other actors is taken into consideration, but opposes the claim that the 
organisations are well-informed. Instead, it is important to have basic knowledge 
about the nuclear waste issue before participating in discussions. This means that 
SKB has to find a delicate balance between information and discussion during the 
meetings. However, the Manager promises that there will be more time for 
discussion in coming consultations.  

The discussion about the design of the consultation is firstly an attempt to 
challenge the boundary between lecturer (SKB) vs audience (the other participants at 
the meeting) drawn by SKB. Secondly, this episode is an example of attempts to 
define how to organise the consultations and what the terms of participation should 
be. On this point, the environmental organisations win some sympathy and more 
time for future discussions is promised. If SKB keeps the promise, the organisations 
can be said to have achieved some support for their view of what a deliberation is. 
Thirdly, the request to present opinions from alternative experts is an attempt to 
redefine which expert knowledge is relevant to the HLNW issue. Fourthly, SKB’s 
dismissal of the request to hold presentations is an indirect attempt to play down the 
importance of alternative opinions on how to handle the HLNW. Fifthly, the request 
for expanded opportunities for discussion is a desire for a participatory deliberative 
democracy.  

At this consultation meeting, examples of boundary work about different 
kinds of expertise, and lecturer vs audience can be found. There are also examples of 
organisations trying to alter the terms of dialogue in order to achieve deliberations 
about the HLNW issue.  

4.3 SKB’s Consultation with Local and Regional Organisations in Östhammar 
(2004-05-13)21

At this consultation SKB held three presentations. The audience consisted of 
representatives for the Opinion Group of Safe Final Repository (OSS), Energy for 
Östhammar (EFÖ)22, a local chapter of the Swedish Society for Nature 

21 Observation (2004-05-13) and SKB (2004-06-29)  
22 OSS is a local group whose main aims are to investigate SKB’s work in 
Östhammar’s municipality, to give input to the EIS and to provide information about 
the nuclear waste issue. Reference: oss.avfallskedjan.se/ (2005-05-23) EFÖ is a local 
group which aim is to get the final repository in Östhammar’s municipality.  

6



279

Conservation, and local politicians, among others. In total 33 people took part in the 
consultation.  

The meeting starts with SKB handing out a sheet of suggested topics and 
the agenda for the meeting.23 The Manager starts by saying that any questions from 
the public are welcome as these are an important part of the EIA, and that SKB’s 
presentations will be shorter at this meeting because of the criticism that there was 
not enough time for input at earlier consultations.  

The second presentation, about alternative methods, is held by an engineer. 
This presentation is similar to the ones she held in Oskarshamn and Stockholm, 
though a bit shorter. A local politician wants to know how SKB can be sure what the 
problems with deep bore holes are before the company has examined it as thoroughly 
as the KBS 3-method. The politician claims that methods can only be compared if 
the same amount of time and money are spent on them. The engineer is obviously 
irritated when replying that SKB has access to knowledge about deep drilling for oil. 
The politician keeps saying that it is impossible to compare two methods based on 
unequal levels of knowledge. The engineer replies that she does not understand his 
point. This episode is not noted in SKB’s minutes.  

Firstly, this episode shows different opinions about the level of knowledge 
about the deep holes method and the knowledge requirements for comparing 
methods. SKB clearly tries to draw a boundary around further research about deep 
bore holes. Secondly, it is an example of an attempt to define knowledge about one 
method as more relevant than knowledge about another. Thirdly, it is an example of 
an attempt by the politician to deliberate with SKB. The attempt partly fails as the 
actors were talking at cross-purposes. A deliberation requires openness to the other 
actor’s definition of how much research is needed in order to compare the methods 
and what knowledge is relevant to draw conclusions about the most suitable method.  

We are behind schedule, which might be due to the number of discussions 
during to the presentations, and it is time for open discussion. A representative of 
OSS24 asks if the group may hold a presentation and gets permission from the 
Manager. 

OSS’ presentation covers the KBS 3-method, how alternative methods are 
presented, and other aspects of the HLNW issue. OSS also raises several critical 
questions and claims that SKB is not following the environmental requirements in 
the EC-law. A representative of EFÖ objects to several pieces of the presentation 
saying that OSS is not reliable in its analysis of the law and of how SKB is handling 
the nuclear waste. The Manager says that SKB will respond to OSS, but not at this 
meeting. The presentation held by OSS is not in the minutes. 

OSS’ presentation is an example of a breakdown of the boundary between 
the lecturer (SKB) and the other actors as listeners. However, it is important to 
remember that the presentation is not in the minutes, which can be seen as an attempt 
to play down what was said during the presentation. At the same time it is an 
example of a more participatory meeting than the earlier consultations. SKB’s 
acceptance of OSS’ request, and its not criticising what was said, can be seen as an 
acknowledgement of the expertise held by OSS. That acknowledgement was, 
however, challenged by EFÖ. The fact that SKB did not answer OSS’ questions 
immediately at the consultation can be seen as an example of a monologue held by 
an organisation within the boundaries of an agenda set beforehand by SKB.  

23 SKB (2004-04-27) 
24 This man represented the Waste Network at the consultation in Stockholm. 
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This consultation is an example of a listener who becomes a speaker. The 
level of impact of OSS’ presentation is hard to judge as the presentation since not in 
SKB’s official minutes of the meeting. But until the EIA is closed, there is a 
possibility that the presentation had an impact on the decision-making process. 

5. Discussion of Results, Relevance for Theories and Wider 
Context
The analysis of the consultations show that the organiser of the meetings, SKB, is 
successful in drawing a boundary between themselves as lecturer and the rest of the 
participants as listeners, with one exception. At the final consultation in Östhammar, 
OSS was allowed to hold a presentation. This is an example of an organisation 
gaining access to the agenda, and a request for participatory deliberative democracy. 
The permission to hold a presentation can be connected to criticism of the previous 
consultations in Oskarshamn and Stockholm. At these consultations, environmental 
organisations requested opportunities to set the agenda without success. These 
consultations can therefore mainly be seen as information arenas for SKB rather than 
arenas for deliberation. 

At all the consultations, different actors tried to place the deep holes method 
on an equal footing with the KBS 3-method without any success. There are also 
examples of how SKB tried to play down the alternative expert conclusions that 
organisations wanted to raise by saying that the organisations did not have enough 
knowledge to participate in the discussion on equal terms with SKB. This is an 
example of one actor showing a preference for a participatory deliberative 
democracy and another for a rational deliberative democracy.  

To conclude, the consultations are firstly important to study in order to get a 
picture of how actors try to draw boundaries about the decision of where to site the 
Swedish HLNW. The results of the paper are secondly of importance for further 
studies of the siting process of HLNW, as well as the EIA-process, because of the 
final conclusions as to which actor(s) that got support for their attempts to impact the 
decision, which actor(s) that had access to the discussions, and the character of the 
deliberations. Thirdly, the design of the EIA is an interesting example of a process 
that opens up for more participative deliberations in advance of important decisions 
than is usual in a representative democracy.  
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1.  Introduction
Many decisions regarding the development of technology have been made before 
rigorous consideration of risk and, in some cases, before all of the associated risks 
were known.  As a result we are now performing risk assessments on activities that 
are in progress and attempting to involve concerned members of the public in 
decisions that are highly complicated. Rather than being a voice considered in an 
open discussion of risks and benefits and being able to utilize the Precautionary 
Principle during the preliminary planning stages, threatened or harmed communities 
are brought in after damage has been done, profits are being earned by large 
companies, and markets exist for products.  It is not easy to find a balance between 
adequate public involvement and economic and technologic demands   The need for 
best practices and avoidance of harm cannot be dismissed as resistance to or fear of 
new technology.  With the benefit of lessons learned it is vital that we reverse our 
tendency to welcome, unquestioned, new technologies, rush to production; and only 
afterward discover problems, then try to overlay democracy and justice on earlier 
decisions that had no solid foundation on either. 

2.  All that glitters is not gold
All technology comes with benefits and costs.  Generally the benefits are promoted 
and advertised while the costs are often less visible.  Think of walking past the 
window of a jewelry store.  The bright lights shine on the gems and fancy watches 
and the tiny price tags are turned over or tucked behind the beautiful items on 
display.  This of course is to get you to walk into the store, see the item up close, 
talk to a salesperson and turn your curiosity into desire before the price has 
persuaded you to keep on walking!  Any product must have a market if it is to be 
produced.  In order to create the market and to secure investors for the production 
of the product, it is only logical that the costs would be minimized while the 
spotlights shine on the benefits and beauty.  One of the hard lessons is that the 
“cost” may be more than the amount on the price tag.  The seller may not mention 
the hidden or external costs and an anxious buyer may not even seem to care to 
know what other considerations there may be.  The idea is to promote the benefits, 
the reward; and downplay the costs.    

My first memory of a lesson in economics was when I saw a wonderful bicycle and 
told my parents that I simply had to have it.  The response was:  “Find out how 
much  
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it costs.”  Later the debate regarding whether or not it would be purchased involved 
more than the amount of money on the price tag.  I did not yet even know how to 
ride a bicycle.  We shared a house with my cousin’s family and he wanted one too.  
Ultimately the decision was made that we would get a used bike that was much less 
expensive, until my cousin and I had learned to ride, decided whether we liked or 
were afraid of riding, and we could know more about what we really needed.  The 
final decision considered the price tag, risks, value judgments and education of two 
young consumers.  

3.  Determining the cost of technology
While preparing this paper I did some reading about Luddites, a group often 
historically discussed in terms of  “technophobia.”  The Luddites, in 1812, 
supposedly led by a man named Ned Ludd, destroyed British wool and cotton mills 
where machines were installed to make stockings and replace skilled knitters.  They 
did not actually fear new technology but opposed the resulting loss of jobs and 
reduction in pay and value of the workers. [1]  However, in recent years the term 
has become synonymous with anyone who opposes the advance of technology.  
According to the Wikipedia Encyclopedia on the Internet, technophobia is most 
likely found in several groups: Luddites, the Amish, and environmentalist groups! 
[2]  It appears that the Luddites are worried about technology’s affects on labor, 
while technology violates the religious convictions of the Amish, and 
environmentalists are often seen as always being opposed to any technological 
change.  I wish I had a dollar for every time I was told by a government or industry 
official: “Well if you oppose nuclear power, I guess you don’t mind freezing in the 
dark.”  This is the mind set that blocks discussion. 

It is my belief that we would not be faced with many of the problems that are 
discussed at VALDOR conferences if true costs had been assessed before the 
production and use of various technologies.  What did we want or need when we 
began creating genetically modified food, began using cell phones and powered up 
nuclear power plants?  Did we know the actual and total costs?  And did we agree 
to pay?  Perhaps it was and still is impossible to know all of the costs of many 
technologies.  Environmentalists are often accused of stifling progress and 
technological advances because projects can be delayed when more study is done or 
more people become involved.  Sometimes we find new information after the fact.   

An example of a technology that made huge changes to society was the automobile.  
When it was first introduced many people did not like the idea.  They were much 
more comfortable sticking with horse-drawn carriages.  Those people are frequently 
called early technophobes.  It is claimed that cities would have eventually been 
knee-deep in horse manure if cars had not replaced horses.  We learned later that 
cars and the fuel they burn have problematic waste also but it is not as immediately 
obvious.  It is unreasonable to expect that anyone producing or buying an early auto 
could have known about greenhouse gases and damage to children from lead 
emissions.  The obligation we have now is to make changes as fast as possible once 
we know
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that harm is being done and not to repeat  mistakes that we are already aware of or 
could become aware of merely by reasonable analysis. 

4.  Nuclear technology vs. democratic decision making
I work for a non-governmental organization that advocates for public participation 
and recognition of environmental issues in decisions regarding high-level nuclear 
waste management and disposal – primarily the proposed repository at Yucca 
Mountain, Nevada.  Nuclear waste began, of course, as a result of creating atomic 
weapons and commercial nuclear power.  In the 1940s, during the war, when the 
U.S. created an atomic bomb, in circumstances eerily similar to current events, a 
decision to proceed was made by the President because he had been told that Hitler 
was on the verge of having an atomic bomb. [3]  All decisions, every activity and 
all personnel were shrouded in secrecy.  Many in the workforce did not even know 
what they were working on.  [4]  There was a virtually unlimited budget and no 
other “costs” were considered.  In the early days of weapons production, wastes 
were literally thrown out of the back door.  Only workers most at risk were 
monitored and the worker’s insurance only covered illnesses or disabilities that 
appeared within 90 days. [5]  The only risk assessment was done by the President 
who considered only one piece of information. 

When “Atoms for Peace” and atomic electricity was publicly introduced,   the 
decision was also made with no comprehensive analysis – it was a “go” or “no-go” 
decision.  The promotion to the public was much like the jewelry store window, the 
promotional lights were bright and exciting.  The price tag was not only hidden; the 
potential consumers were told that it would be free – too cheap to meter.  The true 
cost had not been calculated or even considered.  The public had the choice of “the 
old way of doing things” or greeting modern, post-war America with virtually free 
and forever abundant electricity.  The only resistance came from the utility 
companies who understood that they would possibly be faced with financial risks 
associated with new and dangerous technology and they recognized that there 
would be hazardous wastes involved.  Rather than have any of those concerns 
addressed during decision making, the federal government stepped in and provided 
the needed insurance, establishing a liability cap – the 1957 Price Anderson Act.    
When the Act was renewed in 1975, Congress seemed to grant an implicit guaranty 
of unknown proportions by strongly suggesting that the federal government would 
ultimately cover damages in excess of the legislation’s $560 million liability cap 
were a major nuclear accident to occur. [6] The public, who now is very concerned 
about the threats of all of the resulting wastes and facilities and methods for dealing 
with it, was prohibited from participation in any of the decisions surrounding its 
production.  The challenges  of nuclear waste management, cleanup and disposal 
have become separate projects that are difficult and costly.  The statement is made: 
“Well, we have the waste.  We have to do something.”  It is as if the waste is a 
natural phenomenon, like a blocked highway after a flood and mud slide.  In the 
U.S. the possibility for democratic decision making appears to be gone.  The now 
twenty-year-old debate is between the utilities and the federal government.  The 
only other adequately funded entity involved is the State of Nevada where Yucca 
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Mountain is located.  Public interest groups are present and try to participate but the 
only hope for an acceptable outcome seems to be to stop and/or defeat the project.  
If that does not happen, people are left with having to try and decide which is the 
best of the bad choices or have no choice at all. 

5.  New directions
In non-emergency situations we must develop and use new approaches.  A first step 
would be to reconsider the existing methods (if there are any) used in making risk 
based decisions involving technologies or products that can be harmful.  Rather 
than asking “how much harm is acceptable or allowable,” the question should be 
“how much harm can we avoid?” [7]  

Even the U.S. Nuclear Regulatory Commission, which has never denied a nuclear 
power plant license, demands applicants include the risk-avoiding ALARA (as low 
as reasonably achievable) principle in reactor design regarding radioactive 
emissions.     

5.1 Applying the Precautionary Principle
 This introduces the precautionary principle which, in the Rio de Janeiro 
Declaration of 1992 included: 

• Sustainable methods of production and consumption. 
• Access to participation by the public.   
• Prevent the relocation or transfer of activities and substances that cause 

environmental degradation or harm to human health. 
• Even lacking full scientific certainty, action must be taken to avert harm. 

[8]  

In addition, there should be an agreement of goals in any project that could produce 
harm.  Why are we developing this technology? Who benefits and who pays?  What 
would a “cleanup” entail?   

There must be consideration of alternatives with a focus on reducing harm rather 
than just meeting allowable limits or promising that they will be met in the future.   
When alternatives are weighed, the burden should be on the proponent of the 
activity to provide truthful information to the public and provide access and 
resources necessary for participation.  There must be a formal, legal obligation or 
duty to consider science as well as non-scientific information.  It should not be up 
to those harmed to prove the damage and force the responsible parties to make 
retribution.  It should be the burden of the proponents to measure potential risks, 
and prove that the benefits to everyone outweigh the risks to everyone. 

The role of government in decision making should also be redefined.  The 
considerations now seem to be limited to whether or not an action is “legal” or if it 
is “safe.”  There should also be a determination that it is “necessary.”  That may 
seem to be a very difficult question but put simply, if there are alternatives then a 
thing is not “necessary.”   
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Governmental decision makers would say: “We acknowledge that our world will 
never be free from risk.  However, any risk that is unnecessary or not freely chosen 
is not acceptable.”  This highlights the point that government decisions are only 
legitimate if they are made with the informed consent of those affected.  (As the 
U.S.
Declaration of Independence says, governments derive their “just powers” from 
“the consent of the governed.”) Precaution revitalizes and strengthens democracy.   

The precautionary approach also gives governmental decision makers permission 
(and an obligation) to consider the full range of costs including costs beyond the 
original price.  [9] 

6.  Conclusion 
There must be a move away from situations where prior, important decisions 
resulted in winners and losers; wealthy beneficiaries and underprivileged victims.  
There must be  recognition that decision making needs to be inclusive, extensive 
and democratic and that the end products and final results are necessary and 
worthwhile before projects begin.  In fact the costs must not be manipulated like 
those in the example of the tiny price tag in the jewelry store.  They must be visible, 
accessible, and must reflect  the cost of doing business which includes taking the 
time, finding the information and involving the people who will work together to 
make sure that harm is avoided and common goals are achieved 
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Abstract

The paper introduces an integrated analytic framework for risk governance which provides guidance for the 
development of comprehensive assessment and management strategies to cope with risks, in particular at the 
global level. The framework integrates scientific, economic, social and cultural aspects and includes the effective 
engagement of stakeholders. The concept of risk governance comprises a broad picture of risk: not only does it 
include what has been termed ‘risk management’ or ‘risk analysis, it also looks at how risk-related decision-
making unfolds when a range of actors is involved, requiring co-ordination and possibly reconciliation between a 
profusion of roles, perspectives, goals and activities. The framework’s risk process breaks down into three main 
phases: ‘pre-assessment’, ‘appraisal’, and ‘management’. A further phase, comprising the ‘characterisation’ and 
‘evaluation’ of risk, is placed between the appraisal and management phases and, depending on whether those 
charged with the assessment or those responsible for management are better equipped to perform the associated 
tasks, can be assigned to either of them – thus concluding the appraisal phase or marking the start of the 
management phase. The risk process has ‘communication’ as a companion to all phases of addressing and 
handling risk and is itself of a cyclical nature. However, the clear sequence of phases and steps offered by this 
process is primarily a logical and functional one and will not always correspond to reality. The paper will 
address in particular the role of public participation and stakeholder involvement. 

Introduction

This paper describes an attempt to develop an integrated analytic framework for risk governance and includes 
the effective engagement of stakeholders. It offers a conceptual framework to guide decisions about risks that we 
shall accept or refuse. This framework has been developed under the direction of the International Risk 
Governance Council (IRGC) and published as IRGC White Paper (1). The concept of risk governance comprises 
a broad picture of risk: not only does it include what has been termed ‘risk management’ or ‘risk analysis’, it also 
looks at how risk-related decision-making unfolds when a range of actors is involved, requiring co-ordination 
and possibly reconciliation between a profusion of roles, perspectives, goals and activities. Indeed, the problem-
solving capacities of individual actors, be they government, the scientific community, business players, NGOs or 
civil society as a whole, are limited and often unequal to the major challenges facing society today. Risks such as 
those related to increasingly violent natural disasters, food safety or critical infrastructures call for co-ordinated 
effort amongst a variety of players beyond the frontiers of countries, sectors, hierarchical levels, disciplines and 
risk fields. Finally, risk governance also illuminates a risk’s context by taking account of such factors as the 
historical and legal background, guiding principles, value systems and perceptions as well as organisational 
imperatives.  

The framework offers two major innovations to the risk field: the inclusion of the societal context and a new 
categorisation of risk-related knowledge. 

Inclusion of the societal context: Besides the generic elements of risk assessment, risk management and 
risk communication, the framework gives equal importance to contextual aspects which, either, are 
directly integrated in a model risk process comprising of the above as well as additional elements or, 
otherwise, form the basic conditions for making any risk-related decision. Contextual aspects of the first 
category include the structure and interplay of the different actors dealing with risks, how these actors 
may differently perceive the risks and what concerns they have regarding their likely consequences. 
Examples of the second category include the policy-making or regulatory style as well as the socio-
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political impacts prevalent within the entities and institutions having a role in the risk process, their 
organisational imperatives and the capacity needed for effective risk governance. Linking the context 
with risk governance, the framework reflects the important role of risk-benefit evaluation and the need for 
resolving risk-risk trade-offs. 

Categorisation of risk-related knowledge: The framework also proposes a categorisation of risk which is 
based on the different states of knowledge about each particular risk, distinguishing between ‘simple’, 
‘complex’, ‘uncertain’ and ‘ambiguous’ risk problems. The characterisation of a particular risk depends 
on the degree of difficulty of establishing the cause-effect relationship between a risk agent and its 
potential consequences, the reliability of this relationship and the degree of controversy with regard to 
both what a risk actually means for those affected and the values to be applied when judging whether or 
not something needs to be done about it. Examples of each risk category include, respectively, known 
health risks such as those related to smoking, the failure risk of interconnected technical systems such as 
the electricity transmission grid, atrocities such as those resulting from the changed nature and scale of 
international terrorism and the long-term effects and ethical acceptability of controversial technologies 
such as nanotechnologies. For each category, a strategy is then derived for risk assessment, risk 
management as well as the level and form of stakeholder participation, supported by proposals for 
appropriate methods and tools. 

Beyond these component parts the framework includes three major value-based premises and assumptions: 

First, the framework is inspired by the conviction that both the ‘factual’ and the ‘socio-cultural’ 
dimension of risk need to be considered if risk governance is to produce adequate decisions and results. 
While the factual dimension comprises physically measurable outcomes and discusses risk in terms of a 
combination of potential – both positive and negative – consequences and the probability of their 
occurrence, the socio-cultural dimension emphasises how a particular risk is viewed when values and 
emotions come into play.  
The second major premise concerns the inclusiveness of the governance process, which is seen as a 
necessary, although not sufficient, prerequisite for tackling risks in both a sustainable and acceptable 
manner and, consequently, imposes an obligation to ensure the early and meaningful involvement of all 
stakeholders and, in particular, civil society.  
A third major premise involving values is reflected in the framework’s implementation of the principles 
of ‘good’ governance: beyond the crucial commitment to participation these principles include 
transparency, effectiveness and efficiency, accountability, strategic focus, sustainability, equity and 
fairness, respect for the rule of law and the need for the chosen solution to be politically and legally 
realisable as well as ethically and publicly acceptable.

The Core of the Framework: The Risk Governance Phases 
The framework’s risk process, or risk handling chain is illustrated in Figure I. It breaks down into three main 
phases: ‘pre-assessment’, ‘appraisal’, and ‘management’. A further phase, comprising the ‘characterisation’ and 
‘evaluation’ of risk, is placed between the appraisal and management phases and, depending on whether those 
charged with the assessment or those responsible for management are better equipped to perform the associated 
tasks, can be assigned to either of them – thus concluding the appraisal phase or marking the start of the 
management phase. The risk process has ‘communication’ as a companion to all phases of addressing and 
handling risk and is itself of a cyclical nature. However, the clear sequence of phases and steps offered by this 
process is primarily a logical and functional one and will not always correspond to reality.  
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Figure I: IRGC Risk Governance Framework 
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The purpose of the pre-assessment phase is to capture both the variety of issues that stakeholders and society 
may associate with a certain risk as well as existing indicators, routines, and conventions that may prematurely 
narrow down, or act as a filter for, what is going to be addressed as risk. What counts as a risk may be different 
for different groups of actors. The first step of pre-assessment, risk framing, therefore places particular 
importance on the need for all interested parties to share a common understanding of the risk issue(s) being 
addressed or, otherwise, to raise awareness amongst those parties of the differences in what is perceived as a 
risk. For a common understanding to be achieved, actors need both to agree with the underlying goal of the 
activity or event generating the risk and be willing to accept the risk’s foreseeable implications on that very goal. 
A second step of the pre-assessment phase, early warning and monitoring, establishes whether signals of the risk 
exist that would indicate its realisation. This step also investigates the institutional means in place for monitoring 
the environment for such early warning signals. The third step, pre-screening, takes up and looks into the 
widespread practice of conducting preliminary probes into hazards or risks and, based on prioritisation schemes 
and existing models for dealing with risk, of assigning a risk to pre-defined assessment and management 
‘routes’. The fourth and final step of pre-assessment selects major assumptions, conventions and procedural rules 
for assessing the risk as well as the emotions associated with it. 

The objective of the risk appraisal phase is to provide the knowledge base for the societal decision on whether or 
not a risk should be taken and, if so, how the risk can possibly be reduced or contained. Risk appraisal thus 
comprises a scientific assessment of both the risk and of questions that stakeholders may have concerning its 
social and economic implications.  

The first component of risk appraisal, risk assessment, seeks to link a potential source of harm, a hazard, with 
likely consequences, specifying probabilities of occurrence for the latter. Depending on the source of a risk and 
the organisational culture of the community dealing with it, many different ways exist for structuring risk 
assessment. Despite such diversity, three core steps can be identified. These are: the identification and, if 
possible, estimation of the hazard, an assessment of related exposure and/or vulnerability and an estimation of 
the consequent risk. The latter step – risk estimation – aggregates the results of the first two steps and states, for 
each conceivable degree of severity of the consequence(s), a probability of occurrence. Confirming the results of 
risk assessments can be extremely difficult, in particular when cause-effect relationships are hard to establish, 
when they are instable due to variations in both causes and effects and when effects are both scarce and difficult 
to understand. Depending on the achievable state and quality of knowledge, risk assessment is thus confronted 
with three major challenges that can best be summarised using the risk categories outlined above – ‘complexity’, 
‘uncertainty’ and ‘ambiguity’. For a successful outcome to the risk process and, indeed, overall risk governance, 
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it is crucial that the implications of these challenges are made transparent at the conclusion of risk assessment 
and throughout all subsequent phases. 

Equally important to understanding the physical attributes of the risk is detailed knowledge of stakeholders’ 
concerns and questions – emotions, hopes, fears, apprehensions – about the risk as well as likely social 
consequences, economic implications and political responses. The second component of risk appraisal, concern 
assessment, thus complements the results from risk assessment with insights from risk perception studies and 
interdisciplinary analyses of the risk’s (secondary) social and economic implications.  

The most controversial phase of handling risk, risk characterisation and evaluation, aims at judging a risk’s 
acceptability and/or tolerability. A risk deemed ‘acceptable’ is usually limited in terms of negative consequences 
so that it is taken on without risk reduction or mitigation measures being envisaged. A risk deemed ‘tolerable’ 
links undertaking an activity – which is considered worthwhile for the value-added or benefit it provides – with 
specific measures to diminish and limit the likely adverse consequences. This judgement is informed by two 
distinct but closely related efforts to gather and compile the necessary knowledge which, in the case of 
tolerability, must additionally support an initial understanding of required risk reduction and mitigation 
measures. While risk characterisation compiles scientific evidence based on the results from the risk appraisal 
phase, risk evaluation assesses broader value-based issues that also influence the judgement. Such issues, which 
include questions such as the choice of technology, societal needs requiring a given risk agent to be present and 
the potential for substitution as well as for compensation, reach beyond the risk itself and into the realm of 
policy-making and societal balancing of risks and benefits. 

The risk management phase designs and implements the actions and remedies required to tackle risks with an 
aim to avoid, reduce, transfer or retain them. Risk management thereby relies on a sequence of six steps which 
facilitates systematic decision-making. To start with, and based on a reconsideration of the knowledge gained in 
the risk appraisal phase and while judging the acceptability and/or tolerability of a given risk, a range of potential 
risk management options is identified. The options are then assessed with regard to such criteria such as 
effectiveness, efficiency, minimisation of external side effects, sustainability etc. These assessment results are 
next complemented by a value judgement on the relative weight of each of the assessment criteria, allowing an 
evaluation of the risk management options. This evaluation supports the next step in which one (or more) of the 
of risk management options is selected, normally after consideration of possible trade-offs that need to be made 
between a number of second-best options. The final two steps include the implementation of the selected options 
and the periodic monitoring and review of their performance.  

Based on the dominant characteristic of each of the four risk categories (‘simple’, ‘complexity’, ‘uncertainty’, 
‘ambiguity’) it is possible to identify specific safety principles and, consequently, design a targeted risk 
management strategy (see Table I). ‘Simple’ risk problems can be managed using a ‘routine-based’ strategy 
which draws on traditional decision-making instruments, best practice as well as time-tested trial-and-error. For 
‘complex’ and ‘uncertain’ risk problems it is helpful to distinguish the strategies required to deal with a risk 
agent from those directed at the risk-absorbing system: complex risks are thus usefully addressed on the basis of 
‘risk-informed’ and ‘robustness-focussed’ strategies, while uncertain risks are better managed using ‘precaution-
based’ and ‘resilience-focussed’ strategies. Whereas the former strategies aim at accessing and acting on the best 
available scientific expertise and at reducing a system’s vulnerability to known hazards and threats by improving 
its buffer capacity, the latter strategies pursue the goal of applying a precautionary approach in order to ensure 
the reversibility of critical decisions and of increasing a system’s coping capacity to the point where it can 
withstand surprises. Finally, for ‘ambiguous’ risk problems the appropriate strategy consists of a ‘discourse-
based’ strategy which seeks to create tolerance and mutual understanding of conflicting views and values with a 
view to eventually reconciling them.  

The remaining element of the risk process is risk communication, which is of major importance throughout the 
entire risk handling chain. Not only should risk communication enable stakeholders and civil society to 
understand the rationale of the results and decisions from the risk appraisal and risk management phases when 
they are not formally part of the process, but it should also help them to make informed choices about risk, 
balancing factual knowledge about risk with personal interests, concerns, beliefs and resources, when they are 
themselves involved in risk-related decision-making. Effective risk communication consequently fosters 
tolerance for conflicting viewpoints and provides the basis for their resolution, and creates trust in the 
institutional means for assessing and managing risk and related concerns. Eventually, risk communication can 
have a major impact on how well society is prepared to cope with risk and react to crises and disasters. Risk 
communication has to perform these functions both for the experts involved in the overall risk process – 
requiring the exchange of information between risk assessors and managers, between scientists and policy 
makers, between academic disciplines and across institutional barriers – and for the ‘outside world’ of those 
affected by the process.  
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Stakeholder Involvement and Participation 

The classification risk knowledge into four risk classes, i.e. simple, complex, uncertain and ambiguous, suggests 
some generic suggestions for participation: 

Simple risk problems: For making judgements about simple risk problems a sophisticated approach to 
involve all potentially affected parties is not necessary. Most actors would not even seek to participate 
since the expected results are more or less obvious. In terms of cooperative strategies, an ‘instrumental 
discourse’ among agency staff, directly affected groups (such as product or activity providers and 
immediately exposed individuals) as well as enforcement personnel is advisable. One should be aware, 
however, that often risks that appear simple turn out to be more complex, uncertain or ambiguous as 
originally assessed. It is therefore essential to revisit these risks regularly and monitor the outcomes 
carefully.

Complex risk problems: The proper handling of complexity in risk appraisal and risk management 
requires transparency over the subjective judgements and the inclusion of knowledge elements that have 
shaped the parameters on both sides of the cost-benefit equation. Resolving complexity necessitates a 
discursive procedure during the appraisal phase with a direct link to the tolerability and acceptability 
judgement and risk management. Input for handling complexity could be provided by an 
‘epistemological discourse’ aimed at finding the best estimates for characterising the risks under 
consideration. This discourse should be inspired by different science camps and the participation of 
experts and knowledge carriers. They may come from academia, government, industry or civil society but 
their legitimacy to participate is their claim to bring new or additional knowledge to the negotiating table. 
The goal is to resolve cognitive conflicts. Exercises such as Delphi, Group Delphi and consensus 
workshops would be most advisable to serve the goals of an epistemological discourse. 

Risk problems due to high unresolved uncertainty: Characterising risks, evaluating risks and designing 
options for risk reduction pose special challenges in situations of high uncertainty about the risk 
estimates. How can one judge the severity of a situation when the potential damage and its probability are 
unknown or highly uncertain? In this dilemma, risk managers are well advised to include the main 
stakeholders in the evaluation process and ask them to find a consensus on the extra margin of safety in 
which they would be willing to invest in exchange for avoiding potentially catastrophic consequences. 
This type of deliberation called ‘reflective discourse’ relies on a collective reflection about balancing the 
possibilities for over- and under-protection. If too much protection is sought, innovations may be 
prevented or stalled; if we go for too little protection, society may experience unpleasant surprises. The 
classic question of ‘how safe is safe enough’ is replaced by the question of ‘how much uncertainty and 
ignorance are the main actors willing to accept in exchange for some given benefit’. It is recommended 
that policy makers, representatives of major stakeholder groups, and scientists take part in this type of 
discourse. The reflective discourse can take different forms: round tables, open space forums, negotiated 
rule-making exercises, mediation or mixed advisory committees including scientists and stakeholders. 
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Figure 2: The Risk Management Escalator and Stakeholder Involvement (from simple via complex and 
uncertain to ambiguous phenomena) 
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Risk problems due to high ambiguity: If major ambiguities are associated with a risk problem, it is not 
enough to demonstrate that risk regulators are open to public concerns and address the issues that many 
people wish them to take care of. In these cases the process of risk evaluation needs to be open to public 
input and new forms of deliberation. This starts with revisiting the question of proper framing. Is the issue 
really a risk problem or is it in fact an issue of lifestyle and future vision? The aim is to find consensus on 
the dimensions of ambiguity that need to be addressed in comparing risks and benefits and balancing the 
pros and cons. High ambiguities require the most inclusive strategy for participation since not only 
directly affected groups but also those indirectly affected have something to contribute to this debate. 
Resolving ambiguities in risk debates requires a ‘participative discourse’, a platform where competing 
arguments, beliefs and values are openly discussed. The opportunity for resolving these conflicting 
expectations lies in the process of identifying common values, defining options that allow people to live 
their own vision of a ’good life’ without compromising the vision of others, to find equitable and just 
distribution rules when it comes to common resources and to activate institutional means for reaching 
common welfare so all can reap the collective benefits instead of a few (coping with the classic 
commoners’ dilemma). Available sets of deliberative processes include citizen panels, citizen juries, 
consensus conferences, ombudspersons, citizen advisory commissions, and similar participatory 
instruments. 

Categorising risks according to the quality and nature of available information on risk may, of course, be 
contested among the stakeholders. Who decides whether a risk issue can be categorised as simple, complex, 
uncertain or ambiguous? It seems prudent to have a screening board perform this challenging task. This board 
should consist of members of the risk and concern assessment team, of risk managers and key stakeholders (such 
as industry, NGOs and representatives of related regulatory or governmental agencies). The type of discourse 
required for this task is called design discourse. It is aimed at selecting the appropriate risk and concern 
assessment policy, defining priorities in handling risks, organising the appropriate involvement procedures and 
specifying the conditions under which the further steps of the risk handling process will be conducted.  
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Table I: Risk Characteristics and their Implications for Risk Management 
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igure 2 provides an overview of the differe  requirements for participation and stakeholder involvement for the F nt
four classes of risk problems and the design discourse. As is the case with all classifications, this scheme shows 
an extremely simplified picture of the involvement process. In addition to the generic distinctions shown in the 
below graph, it may for instance be wise to distinguish between participatory processes based on risk agent or 
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risk absorbing issues. To conclude these caveats, the purpose of this scheme is to provide general orientation and 
explain a generic distinction between ideal cases rather than to offer a strict recipe for participation. 

Wider Governance Issues: Organisational Capacity and Regulatory Styles 
risk and the overall risk 

eference 

) International Risk Governance Coucil (2005): White Paper on Risk Governance: Towards an Integrative 

This white paper also addresses wider governance issues pertinent to the context of a 
process, thus acknowledging the many different pathways that different countries or, indeed, risk communities, 
may pursue for dealing with risk. The discussion of these wider issues begins with an assessment of the very 
notion of ‘risk governance’ which builds on the observation that collective decisions about risks are the outcome 
of a ‘mosaic’ of interactions between governmental or administrative actors, science communities, corporate 
actors and actors from civil society at large, many of the interactions taking place and relevant to only individual 
parts of the overall process. The interplay of these actors has various dimensions, including public participation, 
stakeholder involvement and the formal (horizontal and vertical) structures within which it occurs. The white 
paper additionally investigates organisational prerequisites for effective risk governance, which are at the 
crossroads of the formal responsibilities of actors and their capability and authority to successfully fulfil their 
roles, and makes a very short case for risk education. The organisational prerequisites are summarised under the 
term ‘institutional and organisational capacity’ and include both intellectual and material ‘assets’, ‘skills’ and as 
well as the framework of relations, or ‘capabilities’, required to make use of the former two. The discussion of 
wider risk governance issues concludes with a reflection on the role of political culture and a proposal for a 
typology of different regulatory regimes or governmental styles.

R

(1
Framework. IRGC: Geneva 
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The quality of decision-making processes in radioactive waste management (RWM) 
was explored within the European 5th Framework Research Programme, through a 
Concerted Action project known as COWAM (Community Waste Management). 
COWAM (2000-2003) was established as a network, gathering European local 
communities, together with representatives of regulators, implementers and experts.  

The project made a major contribution to framing the governance of radioactive 
waste management by identifying key needs: 

early involvement of local stakeholders in the decision making processes on 
radioactive waste management; 
effective implementation of local democracy; 
access to expertise; 
influence of local actors on a defined national framework for radioactive 
waste management; and 
sustainable regional development of communities hosting radioactive waste 
management facilities. 

As a follow-on project from COWAM, COWAM 2 has been established within the 
European 6th Framework Research Programme. COWAM 2 started in January 2004 
and will be completed at the end of 2006. The project format evolved from that of a 
network for collective reflection into a pluralistic research partnership, aimed at 
practical implementation. The involvement of stakeholders continues to be an 
essential element of the project, in terms of the quality, legitimacy and robustness of 
the results. Representatives of local communities and NGOs as well as institutional 
stakeholders contribute expertise on issues with which they are directly concerned, 
working in conjunction with specialists from various fields of study relevant to the 
governance of radioactive waste management. A stakeholder Steering Committee 
oversees the project. 

The objective of COWAM 2 is to contribute to a concrete improvement in RWM 
governance, by: 

better identifying and understanding societal expectations, needs and 
concerns as regards decision-making processes, notably at the local and 
regional levels, taking into account past and ongoing successful and 
unsuccessful experiences in concerned European countries; 

increasing societal awareness of, and accountability for, radioactive waste 
management at the local, national and European levels, seeking the 
conditions for an improved dialogue among representatives of civil society 
and traditional public and private sector actors; 
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developing guidance on innovative democratic governance of radioactive 
waste management, integrating the local, national and European levels of 
decision as well as the key non-technical and technical dimensions involved; 

developing best practices and benchmarking on practical and sustainable 
decision-making processes such that they may be recognized as fair and 
equitable by stakeholders at all levels, as well as being consistent across 
short, medium and long timescales; and 

contributing to enable European societies to make actual progress in the 
governance of radioactive waste management, in order to reach practicable, 
accountable and sustainable decisions. 

Activities within COWAM 2 are organized in participative Work Packages 
(WPs), with four major areas of investigation covering key aspects of governance 
identified during the previous COWAM project. These thematic WPs are: 

WP1: Implementing Local Democracy and Participatory Assessment 
Methods; 

WP2: Influence of Local Actors on the National Decision-making Process; 

WP3: Quality of Decision-making Processes; and 

WP4: Long-term Governance. 
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1. Introduction 

The municipality of Oskarshamn is located on the east coast of south Sweden, the 
municipality covers an area of about 1000 km2 and has about 27.000 inhabitants. 
Oskarshamn is fortunate to have a stable economy and high employment. Located 
in the municipality are three nuclear reactors, the CLAB central storage facility for 
spent fuel where all spent fuel from the Swedish reactors is stored, the Äspö 
underground research laboratory for final disposal research and development and a 
laboratory for development of methods for closure of the spent fuel disposal 
canisters. 

The general position of a Swedish municipality is strong, the municipality holds a 
planning monopoly and can veto siting of national facilities such as a final 
repository. Participation in the siting program for a spent fuel repository therefore 
takes place on volunteer grounds. 

In 1992 Oskarshamn was named as the preferred option for siting of an 
encapsulation plant. Between 1997 and 2000 a feasibility study for the final 
repository was conducted, in late 2000 the municipality was asked to participate in 
the site investigation phase [1] and in early 2002 a unanimous municipality council 
voted for participation in the site investigation [2]. In 2006 the Swedish Nuclear 
Fuel and Waste Management Company – (SKB) is planning to submit a license 
application to site the encapsulation plant in Oskarshamn and in 2008 SKB is 
expected to file the license application for the final repository in one of the two 
municipalities (Östhammar and Oskarshamn) currently subject to site 
investigations [3]. 
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As the site investigations are reaching completion the licensing and decision 
making process is subject to review and discussion in Sweden. This paper is 
focusing on some of the open issues and expectations by the municipality as the 
licensing phase is approaching. 

2. The Decision Making Framework 

In Sweden, spent fuel and nuclear waste management is the responsibility of the 
industry according to the Nuclear Activities Act [4]. One important part of the act 
is the requirement for a R&D Plan to be submitted by industry every three years to 
the government. This plan, produced by SKB, is subject to a broad review 
organised by the Swedish Nuclear Power Inspectorate ( SKI).  

The financing of the necessary measures and facilities for management of the 
waste are covered by a nuclear waste fund supported by a fee on each produced 
kilowatt hour by the nuclear power utilities. Cost plans are submitted by SKB and 
reviewed by SKI each year according to the Financing Act [5]  . 

An important part of the licensing process is taking place under the Environmental 
Code [6] including an Environmental Court procedure and open court hearings. 
The Environmental Code is rather new in its current form and for large licensing 
processes there is still a lack of experience in Sweden. The co-ordination by the 
government of the two main legislation’s is a challenge not been executed before 
for an application of a new nuclear facility. 

SKB:s plans to submit the first application for the encapsulation plant by mid 2006 
with location to Oskarshamn according to the Nuclear Activities Act only. This 
will allow SKI to initiate its review and complete some of its assessment for one 
important part of the repository system. In 2008 SKB is expected to submit 
applications according to both the Nuclear Activities Act and the Environmental 
Code for the repository as well as an application according to the Environmental 
Code for the encapsulation plant. 

The municipality is an important party in the process because of its veto power and 
it will be asked for review comments both by SKI and the Environmental Court. 
After completed reviews, court hearings and assessments SKI and the 
Environmental Court will send its  recommendations on the final decision on the 
building permit to the Government.  The municipality will be asked by the 
government if it allows the siting and construction of the repository before taking 
its own decision if the repository is permissible. SKI, the Swedish Radiation 
Protection Authority (SSI) and the Environmental Court will then be tasked to set 
detailed conditions on the project. 
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3. The Key Parties, Their Role And Our Expectations 

The decision making process and the role of the key parties has been an issue of 
considerable attention by the municipality of Oskarshamn throughout the whole 
siting process. Site selection for a final repository is a long and stepwise process. In 
Sweden the siting process in its current voluntary form has been ongoing close to 
fifteen years. For such a complicated undertaking clarity, transparency and broad 
participation are key words. The steps, the basis for decisions in each step, who 
does what, when its done and the decisions themselves must be clear in order to 
reach clarity, transparency and participation. The process, what are the facts and 
what are values, the reporting of results from the investigations and how various 
factors has been used in a decision must all be transparent. Finally the basis for the 
decisions should build on consultations during the process. Participation has 
several aims – it makes better basis for the decision, it builds competence on the 
issues and their possible solution and it gives each individual and organisation the 
possibility to build its own basis to take a position on the project on an independent 
knowledge. A repository is a scientifically complicated project and it is impossible 
to expect that any one individual can judge the complete basis for the decisions. 
However the municipality strongly believes that it is possible to build trust in the 
process to reach a stable decision point both for the municipality and the 
government. As the repository siting process has been such a lengthy process there 
has been ample time to build trust both in the process and in the key actors. The 
lack of participation by other key actors are for the same reasons somewhat 
disturbing as it contributes to uncertainties on both process and content. 

The key parties in the decision making we define as SKB, the regulators SKI and 
SSI, the County Board, the Environmental Protection Agency, the Environmental 
Court and the government. The NGOs are also active parties as a reviewers and 
they participate actively in the consultations leading to the application and the 
Environmental Impact Statement (EIS). We also expect the NGOs that has 
received funding for participation in the EIA process for the repository to be active 
throughout the licensing process participating with a critical scrutiny based on a 
short and long term environmental perspective.  

The party role and expectations on SKB 

With the responsibility to “propose” and apply SKB is currently the owner of the 
programme and it is SKB who fully has control over the quality of the application. 
The quality of the application can be split in three key parts: 1) the underlying data 
from R&D, site investigations and development projects for the repository barriers 
(the fuel elements, the canister, the buffer and backfill and the geological barrier), 
2) the performance assessment calculations and scenario selection and, 3) the EIA.  
It is SKBs full responsibility to compile the application to the best of their ability 
using a considerable input during consultations with the other parties - in particular 
the regulators SKI and SSI and the municipalities. The municipality expects SKBs 
application to be of the highest standard and at the same time presented not only 
for experts but also so that an interested layman can understand the main 
arguments in the safety case. The municipality also expects the remaining EIA 
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consultations as well as the ongoing social/socio economical studies to produce an 
EIS that covers the municipality needs for decision basis. 

The party role and expectations on the regulators SKI and SSI 

The municipality of Oskarshamn has defined SKI and SSI as our experts – or the 
peoples experts. The regulators are formed and funded as sector authorities to 
regulate and review the nuclear and radiation generating sector. During the R&D 
and site selection process SKI and SSI has continuously reviewed the repository 
programme, made independent assessments, developed regulatory standards to be 
met and advised the government on the progress of the programme.  

As the application is filed the “ownership” of the repository programme is with the 
society to review, approve, ask for complementary information or reject if it does 
not meet set criteria. According to the Nuclear Activities Act it will be SKI who 
takes a leading role to prepare a file for the government the final safety assessment 
and licensing according to the act.  SKBs role will be to address SKIs questions 
and complete the application with additional data and information that SKI may 
ask for.  The municipality is expecting continuous information and advice on the 
quality of the application and in particular on the review of the safety case. The 
municipality position is that the decision on the local veto can only be taken after 
the safety case is reviewed and endorsed by SKI. We also expect SKI and SSI to 
publish draft conditions so that the municipality can understand what demands 
there will be put on repository construction and operation.  

The municipality is trusting that SKI and SSI will continue to be engaged in a 
dialogue with the municipality and the citizens on its findings addressing questions 
and concerns that may be raised. There are also certain issues dealt with in the SSI 
regulations and guidelines [7] such as best available technology (BAT),  
optimisation, most exposed group, risk dilution as well as the risk concept itself, 
that SSI need to communicate what are the practical consequences, how 
compliance can be reached and how this will be decided on.    

The Environmental Court 

Since the Environmental Code was introduced, the Environmental Court is playing 
a key role in licensing of new facilities. A current weakness is the lack of 
experience with the new legislation and the court procedures as few cases have 
been tested. The repository application is likely to be the largest application and 
EIA that will be handled by the court within the coming years. Hopefully will 
ongoing court procedures concerning power increase of Swedish nuclear reactors 
provide some basic knowledge about the court process, the review and completion 
process and handling of conditions that will be attached to a license. 

Initially when the court for the application has been formed there is a need for a 
clear review and commenting process with communication of what has been 
received and what completions that may be required from the applicant. A 
reasonable review and commenting period is also important. As the application and 
the EIA is subject for review it is possible for any reviewer as well as the applicant 
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to suggest conditions. A transparent process on what conditions that are proposed 
by all parties including the applicant is a prerequisite for a open dialogue about a 
reasonable set of conditions. 

Since the municipality entered the volunteer siting process one condition has been 
that the municipality veto decision, according to the Environmental Code, can only 
be taken based on the result of the SKI and SSI review and the Environmental 
Court decision. This demand has also been confirmed by the government as 
reasonable. How this condition will be met by the Court or by the Government is 
still unclear. 

The municipality sees a well described court review process and court proceeding 
as an important first step when the application has been filed. Only with a clear 
description of the whole process, what steps will be used, when the concerned 
parties can act and the time windows available for the various submissions there 
can be transparency in the licensing process related to the Environmental Code. 

The County Board 

The County Board has been engaged in the programme in three functions: 
- as facilitator of the Oskarshamn EIA forum 
- as reviewer of the environmental impacts of the site investigations 
- as a reviewer of the programme plans and  EIA planning documents 

The County board is familiar with the current process and is expected to have the 
required insights to provide also review comments on relevant parts of the 
application. The municipality sees no reason to expect anything else than that the 
work of the County will continue in accordance with the given role in the 
legislation. 

The Environmental Protection Agency 

The Swedish Environmental Protection Agency (EPA) has three formal functions 
first as responsible for development of the EIA process in Sweden, second as a key 
reviewer with standing in the Environmental Court procedure and third as co-
ordinator of communicating the EIA according to Espoo convention. 

The  EPA has been invisible in the repository process so far and no indications has 
been given how EPA intends to exercise its standing in the legislation. The 
Municipality is concerned by this invisibility of the EPA and intends to invite EPA 
through available channels to clarify how the organisation intends to act when the 
application is filed. 

The NGOs 

Two larger and two smaller organisations have recently received funding from the 
nuclear waste fund mainly to participate in the EIA consultations. The first year of 
funding  these organisations have used to set up supporting office,  to formulate 
their programmes and to submit review comments.   
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The municipality of Oskarshamn has in its working model – The Oskarshamn 
Model [8] – defined the NGOs as a resource in the siting process. The NGOs are 
constituting engaged individuals with interest in the nuclear waste- and 
environmental issues. 

The municipality is expecting the participation by these groups to expand from 
what initially mainly has concerned the procedural issues to shift more to practical 
concerns about the content of SKBs investigations and what the EIS should contain 
by active contributions to the consultations. 

The municipality also expects the NGOs to participate in the review processes both 
under the Nuclear Activities Act and the Environmental Code as well as in the 
Environmental Court procedures. 

The National Level

The final decision to license a repository rests with the Government. It is of crucial 
importance that the politicians on the national level and the Ministry of Sustainable 
Development are well prepared to handle the license applications and to take 
decisions when the review bodies have done their work and when the municipality 
has take its decision. Compared to the present situation, this will require a much 
higher level of awareness about all aspects of the case; its technical, value-laden 
and political aspects. There also need to be a sufficient body of resources to take 
care of the issues at the ministry itself.  We believe that the National Council for 
Nuclear Waste (KASAM), as an advisory body to the Government, should play an 
important role both in increasing the awareness on the national  level  about the 
crucial decisions to come and for supporting the ministry with knowledge and 
competence building. The current signals on a more active role of KASAM are 
thus welcomed.  

4. Conclusions 

Sweden is now entering the most important phase in the nuclear waste 
management programme - the selection of a site for the final repository and the  
licensing process. Having taken an active role in building up its own competence 
but also in setting demands on other actors for a long period of time, the 
municipality of Oskarshamn is prepared to take its responsibility for building up 
the best possible decision making basis also in this final stage. The licensing period 
will be challenging for all parties and we need to clarify it as much as possible well 
in advance.  Even if there are uncertainties in the process, clear roles of the 
different actors – the ultimate responsibility of the industry who is producing the 
waste, regulatory bodies with a high level of integrity and municipalities with a 
veto right – is a great strength which must be preserved for the years to come.         
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1. About the Author 
The author is a civil engineer with a Ph D in engineering geology, working as a 
researcher and consultant since the late 1960s. Many tasks have concerned 
hydrogeology and siting, for instance sanitary landfills. Simultaneously the author 
has been engaged in several NGOs, among others the Waste Network since the 
early 1980s. This engagement has included numerous visits to local groups, 
participation in meetings and seminars, writing statements etc. The author has 
presented papers reflecting NGO viewpoints on nuclear waste management in 
Sweden at the VALDOR conferences in 1999 [1] and 2003 [2]. 

The Waste Network co-ordinates local groups at sites considered for localizing a 
nuclear waste disposal. The Waste Network was established in 1981 as a 
consequence of the test drillings being planned or carried out at that time in many 
parts of Sweden. 

2. Overview of Swedish Nuclear Waste Management 
Simplified, nuclear waste management in Sweden might be described in the 
following steps. 

1. Up to 1970 no waste problem was acknowledged. Spent fuel was considered 
to be a resource for further power production or bombs. 

2. 1972-1976. The AKA state investigation [3] presented a first outline of the 
KBS method (canisters deposited in the bedrock). 

3. 1977. The Stipulation Act stated that no more reactors should get operation 
permits until a completely safe method had been developed for waste 
disposal. In 1978 the Government approved the KBS1 method (disposal after 
reprocessing) according to the Stipulation Act. However, in reality this was a 
political and not a technical solution. 
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4. 1984. The Nuclear Technology Act replaced the Stipulation Act and 
demanded an approval of the Government based on a statement of ongoing 
activities every 3 years. In 1984 KBS 3 (direct disposal without reprocessing) 
was approved according to the Nuclear Technology Act. 

5. 1980-1985. Test drillings were performed in “type areas” with the purpose to 
find the best bedrock conditions for a disposal. 

6. 1992-2000. Preliminary studies were performed in 8 municipalities after an 
inquiry for voluntaries to all municipalities in Sweden. Now the purpose had 
changed to find municipal acceptability. The validity of bedrock conditions 
was openly declared less important. 

7. 2003. Test drillings were started in Oskarshamn and Östhammar, both 
municipalities depending on the nuclear industry because of hosting nuclear 
power plants. The EIA (Environmental Impact Assessment) process for an 
application started separately in both municipalities. 

It is obvious that no serious selection process based on presentation of alternative 
methods in accordance with a real EIA process has been performed. The chosen 
KBS method is based on the proposed idea of rock disposal originally presented by 
the AKA committee 3  in the beginning of the 1970s. After that SKB has never 
seriously confronted the KBS method with other alternatives. The historical 
nuclear waste management in Sweden is described much more in detail by 
Sundqvist [4]. The view of the Waste Network on the management is described by 
Holmstrand [5] in a booklet. 

3. Financing Nuclear Waste Management in Sweden 
Nuclear waste management in Sweden is financed by a tax on nuclear energy. The 
money is collected in the Nuclear Waste Fund, founded in 1981 in accordance with 
the Financing Act [6]. 

Money from the Fund is transferred to SKB for financing its research and 
development work. This reimbursement is decided by SKI (the Nuclear Power 
Inspectorate). SKI may also transfer some money to municipalities concerned by 
SKB activities. Some local NGOs have secondly got limited grants by the 
municipalities. However, up to 2005 the Financing Act did not allow grants to be 
given directly to NGOs. 

4. Nuclear Waste Management in Sweden at Present 
SKB, the company owned by the nuclear industry, is at present preparing a 
proposal for a final disposal either at the nuclear power plants in Oskarshamn or in 
Östhammar. According to present planning the proposal following the 
Environmental Code will be handed over to the Environmental Court in 2008. 

The proposal worked out by SKB is expected to implement the KBS 3 method. 
The spent fuel should be encapsulated and put in the bedrock at a depth of about 
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500 meters. As mentioned above this is the only method seriously considered and 
developed since the early 1970s. Until the final disposal is in operation the spent 
fuel is kept in water basins in a rock cavern at 50 meters depth near the power plant 
in Oskarshamn. This interim storage is named CLAB and is claimed to be safe for 
at least about 100 years. 

From 1984 the Nuclear Technology Act demands that the nuclear industry shall 
account for its development of nuclear waste management every third year to the 
Government as a condition for nuclear power plant operation. The nuclear 
industry, through SKB, has presented research and development reports, which 
have been examined and agreed, sometimes with critical remarks, but never been 
rejected. The Government demands on development of alternative methods have 
been weak and thus in the opinion of SKB the KBS 3 method is in reality 
approved. Based solely on the Nuclear Technology Act this might perhaps be a 
reasonable conclusion. But now the disposal should also be tested according to the 
Environmental Code stating considerably more specific prescriptions on e. g. the 
precautionary principle, alternatives, BAT (best available technology) and resource 
economizing. 

The newly considered proposal to increase the capacity at the nuclear power plant 
in Ringhals was the first nuclear energy project to be examined according to the 
Environmental Code. In April 2005 the regional Environmental Court denied 
permission on the following grounds: 
1. No disposal for final disposal of spent fuel exists. 
2. The risk for serious radiological accidents is too high with respect to what is 

stated in the Environmental Code. 
3. The amount of energy released by the cooling water is an unlawful misuse of 

resources. 

The Court decision illustrates clearly the difference between the Nuclear 
Technology Act and the Environmental Code. However, according to the Code, the 
Environmental Court had to pass the final decision to the Government, which 
approved the increase of capacity at the power plant because of its alleged 
significance for the society as a whole. 

In the fall of 2005 Prime Minister Persson suddenly and unexpectedly declared that 
he felt the KBS 3 method to be “un-modern”. This caused a general sense of 
uncertainty concerning the further work on nuclear waste management in Sweden. 

5. EIA in Swedish Environmental Legislation 
The first Environmental Protection Act in Sweden was established in 1969 and 
stated that environmentally harmful activities should have permits. However, 
nuclear activities were not to be treated fully by the law. 

Even if the Environmental Protection Act did not stipulate an EIA, the proposals 
according to the Act tended to include descriptions of environmental consequences 
and sometimes also alternatives. EIA became a formal part of the environmental 
legislation in 1991. Alternatives should be presented and consultations carried out 
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with the parties concerned. But the rules were vague and often the EIA was only a 
document shortly describing environmental consequences of a project. 

In 1999 the Environmental Code finally and more seriously introduced EIA into 
the environmental legislation and also expanded its validity into several more laws 
on environmentally influencing activities. Nuclear activities such as a waste 
disposal should be approved according to the Environmental Code. 

The preparation of an EIA is an important part of the proposal planning. The 
working out of an EIA should include consultations with authorities, organisations 
and the public. According to Swedish environmental legislation EIA is both a 
process and a document. The Environmental Code specially points out 
environmental NGOs to be consulted in the process. 

Swedish environmental NGOs claim that the Environmental Code puts harder 
demands on an application than the Nuclear Technology Act. This opinion is 
supported by the decision of the Environmental Court on the case of the Ringhals 
power plant as described above. Thus the work carried out by SKB so far on 
choosing method and site might be insufficient according to the law. 

6. Earlier Conditions for NGO Participation 
In the beginning of the 1980s test drillings were initiated to find the most suitable 
bedrock for a disposal. The first drillings were planned in Kynnefjäll and 
Voxnadalen by PRAV, a state committee, working from 1975 to 1981. It was not 
thought to be necessary to inform the local population and consequently the 
reactions were strong. In Kynnefjäll a 24 hours watch started, which prevented 
drilling. The vigil then went on for 20 years. In Voxnadalen the drilling started, but 
was temporarily stopped by the local people. They were lifted away by the police, 
accused and sentenced to pay fines. Succeeding drillings were then carried out at 
several sites by the company SKBF (now SKB), owned by the nuclear industry. 
But still no information was given to the local population at the sites and the 
protests continued. 

Late in 1985 drillings should be performed in Almunge near Uppsala. This time the 
drilling was stopped by the local people. SKB called the police to move away the 
protesters, but SKB was asked by the regional authority to stop temporarily. As a 
consequence environmental minister Birgitta Dahl invited representatives of the 
Waste Network to discuss the situation. At two meetings lasting together 6 hours 
the minister tried to convince the NGO representatives that everything was decided 
in due order and the NGO representatives tried to demand a fair decision process. 
There was no consensus, but as a result SKB could not go on with test drillings 
protected by the police and had to change its tactics. 

In 1990 SKI (The Swedish Nuclear Inspectorate) initiated the Dialog project [7]. 
The purpose was to create a dialog between different actors and stakeholders. 
However, SKB refused to participate. Several environmental NGOs including the 
Waste Network participated in the project. A part of the project was carried out as 
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be considered to have an independent coordinator of the EIA 
rocess. 

.

out in a systematic way according to a 

n SKB during the 1990s 

 the nuclear industry and the SKB and later the Association went into 
activity. 

a game on reviewing a fictitious application for a disposal. Some of the common 
conclusions of the project were: 

The EIA process should be open and allow active participation of other actors 
than the applicant. 

Other actors as municipalities, environmental NGOs and local populations 
must be given resources e. g. for engaging experts for serious participation in 
the EIA process. 

It should 
p

Alternative methods compared to KBS 3 should be developed and valuated

The choice of site should be carried 
procedure presented in advance. 

Within the Waste network it was expected that environmental NGOs should be 
given the opportunity to get grants from the waste fund as a consequence of the 

ialog project. This became even more important wheD
claimed to have started the working out of an EIA. 

In order to change the economic conditions for NGOs a formal association was 
formed within the Waste Network with the main purpose to be able to handle 
money in a formally proper way. In 1998 the Waste Network Association applied 
to the Government for funding to participate in the EIA process. The application 
was rejected on formal grounds by the Ministry of the Environment, due to the 
rules of the Financing Act. The NGOs concluded that the rules had to be changed if 

 would be possible to fulfil the intentions of the environmental legislation on the it
EIA process in a matter as vast and complicated as the nuclear waste management. 

Until the end of the 1990s most national Swedish environmental NGOs except the 
Waste Network generally were not deeper engaged in the nuclear waste issue. Thus 
most of the activity took place in the local groups of the Waste Network. But the 
weakness of a network is the absence of a common board or administration. The 
Waste Network Association was captured by people with an extremely hostile 

pinion ono
in

7. Present Conditions for NGO Participation 
As described above the demand for economic resources to environmental NGOs 
for participating in the EIA process was identified and acknowledged already by 
the Dialog project in 1993 [7]. During the 1990s SKB claimed to have started the 
EIA process. But still in 1998 the Government rejected the application for 
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te investigation had been initiated to 
vise the Financing Act and one of the revisions in question was the possibility to 

 The Government proposed the change of the law in March 2004 and the 
arliament later came to the decision. From 2005 it would be possible for NGOs to 

 the course of the process it became obvious that the environmental NGOs had 

t alternative methods and sites must be 
riously investigated and that the KBS 3 method probably not fulfils reasonable 

e EIA process. This group tends 
 reject every bedrock disposal in connection with ground water. Consequently the 

age of the process towards establishing the secretariats. This group generally 
sposed, but put under guard 

ntil a better solution may be found. This group is not involved in any secretariat. 

resources referring to what was stated in the Financing Act and showing no 
intention to change the rules. Finally in 2003 things started to change. 

In October 2003 several environmental NGOs were invited to a meeting on the 
issue of economic resources for participating in the EIA process concerning a 
nuclear waste disposal. Earlier in 2003 a sta
re
give grants to NGOs. Before the meeting some NGO representatives coordinated a 
proposal to be presented to the investigator. 

It was obvious both to the investigator and most of the NGOs that it would be 
unpractical to administer a lot of grants to many NGOs. Therefore at the meeting 
the NGO group proposed a coordinated NGO secretariat to manage the EIA 
participation. The investigator agreed on this idea and proposed the Government to 
change the Act in this way. Grants should be given to NGOs or groups of NGOs 
fulfilling the same conditions (formal organization, at least 2000 members and at 
least 3 years of activity) stated by the Environmental Code for appealing against a 
permit.
p
apply for grants from the Nuclear Waste Fond, 3 million SEK per year during 4 
years.

In
somewhat differing opinions on what to think and how to act. Three general 
standpoints could be identified: 

The majority group means that NGOs must participate in the ongoing EIA process 
now, otherwise the possibility of influence is lost. The rules for EIA give the 
opportunity of participation, but not any obligation. Absence can be interpreted as 
acceptance. This group has the opinion tha
se
functional conditions. The work is concentrated on participation in the EIA 
process. This group has established MKG. 

A smaller group also accepts participation in the EIA process, but means that 
information to the public is more important than th
to
group advocates dry disposal, preferably as a more long-term intermediate storage 
than CLAB. This Group has established Milkas. 

One very small group means that any receiving of grants and any participation in 
the EIA process would mean accepting the work done by SKB and the KBS 3 
method. Consequently this group did not cooperate with the other NGOs at any
st
means that the nuclear waste should not be finally di
u

The following grants were given in 2005 and 2006. 
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 far the biggest environmental NGO in 
weden), Fältbiologerna (the Field Biologists, a youth organisation) and OSS (the 

uclear Waste Secretariat of the Swedish Environment Movement (Milkas) 
as founded by the Swedish Anti Nuclear Movement (FMKK) and Friends of the 

ostly 
ngaging people employed by the nuclear industry, got 50 000 SEK in 2005. The 

sh Renewable Energies Association), an organisation mainly active 
 supporting renewable energy, got 25 000 SEK in 2006. SERO has not earlier 

een actively engaged in the nuclear waste issue or cooperated with other NGOs 

plete consensus on 
e issue of nuclear waste management. However, concerning the demands on the 
A ly 

refle or:

ery long time and must therefore be subject to 
ng-term safeguards. 

al 

EIA process should 

The Swedish NGO Office for Nuclear Waste Review (MKG) was founded by the 
Swedish Society for Nature Protection (by
S
local group in Östhammar associated to the Waste Network). MKG got 1 950 000 
SEK in 2005 and 1 925 000 SEK in 2006. 

The N
w
Earth Sweden (MJV). Milkas got 1 000 000 SEK in 2005 and 1050 000 SEK in 
2006. 

MFK (Environmentalists for Nuclear Power), a pro-nuclear organisation m
e
grant was not used to participate in the EIA process, but was given as a scholarship 
to a student at a technical university. No application was made for 2006. 

SERO (Swedi
in
b
on this issue. 

8. Present NGO Demands on the EIA Process 
As explained above Swedish environmental NGOs have no com
th
EI  process most of the opinions coincide. The following standpoints general

ct those represented by MKG as interpreted by the auth

Continuation of nuclear waste production, also in connection with uranium 
mining, is inconsistent with sustainable development. 

The problems of nuclear waste management must be dealt with now and not 
left to an undecided future. However, this does not automatically mean that 
any final solution needs be implemented within a short period of time. 

Irrespective of storage or disposal method nuclear waste is a possible source 
for nuclear weapons for a v
lo

Any storage or disposal must be designed considering the risk of intention
or unintentional intrusion. 

The management of nuclear waste is a national task. The 
thus be performed on a national scale, not as now in the municipal and to 
some extent regional scale. 
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nvironmental standards that comply with sustainable development. This 

 and 
 conditions set up in advance. A clear and 

understandable sieving process at a national scale should be performed to find 
the best possible site considering environmental conditions. 

4. pinion - Science, Technology and Society in 
the Siting of High-Level Nuclear Waste, Kluwer Academic Publishers, 2002 

5. Holmstrand O. Nuclear Waste. The Nuclear Waste Networks view on the 
Swedish Management (in Swedish), 50 p booklet, 2001 

6. SKI. Covering the Expenses for Nuclear Waste. Financing, 18 p brochure, 
November 1998 

7. The DIALOG project. The Actors Final Report (in Swedish), SKI Technical 
Report 93:34, November 1993 

The choice of method should precede the choice of site. 

The choice of method should be made according to a systematic process and 
considering functional conditions set up in advance. Different alternatives 
should be evaluated and compared according to strict long-term 
e
demands extensive information on more than one possible method. 

The choice of site should also be made according to a systematic process
considering functional

Changes have to be made so that an independent body supervises the EIA 
process instead of the nuclear industry. This increases the chance that the 
choice of method and site gain legitimacy and acceptance in the eyes of 
ordinary citizens. 
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Our modern society is increasingly faced with challenges and problems that cannot be solved 
by a purely technical, political or social approach. Radioactive waste disposal site selection 
and management can be characterised as one of these challenges that require a 
transdisciplinary approach, integrating social, philosophical and ethical aspects in a 
‘technical’ practice. Along the spirit of this transdisciplinary approach, and in order to ensure 
the necessary public support for a policy decision regarding this practice, stakeholder 
involvement is more and more seen as a necessary policy element in the decision making 
process. The aim is to achieve the broad involvement of individuals from civil society, with 
significant representation from local communities, elected representatives and NGO’s, as well 
as scientists from outside radioactive waste management organisations, together with 
established players in the field, such as the implementers of radioactive waste management, 
public authorities, experts and waste producers. 

Several initiatives regarding stakeholder involvement in radioactive waste management have 
been taken already in Europe, as well in the research era as in ‘the real world’. The 
presentation will give a state of the art by examining some representative examples on both 
national and European level. The focus will be on the main social, philosophical and ethical 
aspects of the problem at stake, seen through a transdisciplinary research lens. The 
presentation will conclude with some ideas that could inspire as well theoretical researchers as 
stakeholders-in-the-field.



453

Nuclear Waste Risk Perceptions 
and Attitudes in Siting a Final Repository 

for Spent Nuclear Fuel1

 Lennart Sjöberg
Center for Risk Research 
Stockholm School of Economics 

 Box 6503
113 83 Stockholm 

 SWEDEN 
 e-mail lsjoberg@fastmail.fm 

1. Introduction 
The siting of spent nuclear fuel (SNF) is a highly controversial issue in most countries. So far, 
Finland [6; 9] and Sweden have been exceptions; for reviews see Sjöberg [13; 15]. The 
corporation responsible for finding a site and building a repository for SNF in Sweden, SKB, 
managed to find two promising host communities in 2001: Östhammar and Oskarshamn, two 
small communities on the Baltic coast which both are hosting nuclear industry2. They had 
been the subjects of pilot studies pointing to a need for an in-depth site investigation, here 
called phase 2. This phase involves geological studies of the bedrock in chosen localities, and 
also follow-up studies of the social and psychological consequences of the siting process. The 
present paper reports some of the results from such a study, carried out in 2005, in 
Oskarshamn and Östhammar. Comparison data from 2001 will also be presented.  

The background of this work is described at the SKB web site in the following way: 

“Three factors determine the choice of site. The rock must satisfy stringent 
requirements. The industrial facility should be built on a site where the 
environmental impact is as little as possible. The land must be easily accessible 
with good transportation possibilities. The municipality and its inhabitants must 
also be positively inclined towards the final repository.”3

The major dependent variable in the present work is the stated intention to vote in a possible 
future local referendum regarding the siting of an SNF repository4. Such a direct approach 
was deemed to be preferable to a more indirect attitude measure for two reasons. 

First, the level of response to an attitude question is seldom possible to interpret per se, and 
requires other data before a conclusion can be drawn as to its meaning. It is therefore 
necessary to compare voting intention with a traditional attitude measure used in many 
Swedish studies carried out by the SOM Institute of the University of Göteborg [5]. The 
present data set was analyzed in order to describe the relationship between attitude and policy 

1 . Work support by the Swedish Nuclear Fuel and Waste Management Co (SKB), in its Social Science Research 
Program. See www.skb.se. 
2 . Oskarshamn has a nuclear power plant and also a facility for the temporary storing of SNF. Östhammar has a 
power plant as well, and a facility for the final storing of low and middle-level radioactive waste.  
3 . http://www.skb.se/templates/SKBPage____8733.aspx, retrieved Feb. 15, 2006.  
4 . At the present (February, 2006) no decision has been made to hold such referenda but they have been carried 
out in two previous cases, see Drottz-Sjöberg [2; 3].  

1



454

intention [14]. It was found that a sizable fraction of those who stated that they had a negative 
attitude (SOM type of format for attitude measurement) still stated that they would vote pro a 
repository. A majority of those who chose the neutral response option on the attitude question 
also stated they would vote pro. Hence, the attitude question underestimated the proportion 
who said they would vote pro. This was so in spite of a high correlation between the two 
questions (0.82).

Second, the most powerful predictor of political decisions, such as voting, is that of intention 
specified as concretely as possible. This is not only the best predictor; it is also in most cases a 
very powerful predictor [1]. Of course, this does not mean that “the buck stops here”; there is 
always much left to explain when it comes to attitudes [16].  

Perceived risk has traditionally been held to be an important determinant of policy attitudes 
[4]. This approach has been called the Psychometric Model and it has a number of serious 
weaknesses [11]. It involves measuring perceived risk on a large number of dimensions; for 
the purposes of the present paper it was considered to be too complex (in addition to other 
aspects which require their own analysis). Instead, the simple approach to perceived risk taken 
here involved using data on rated over-all risk of nuclear waste, both to the respondents’ own 
person (personal risk) and the risk to others (general risk). Such ratings have been used in 
many studies and their properties are well known [12]. The first hypothesis of the study is that 
policy attitude is partly explained by perceived risk.

Trust has been extensively discussed in the risk perception attitude, but almost always in 
terms of social trust. In earlier work I found that social trust was a less potent explanatory 
variable than epistemological trust, or trust in the pertinent scientific knowledge behind waste 
management [10]. I therefore test a second hypothesis in the present study, stating that trust in 
science is an important factor in accounting for policy attitude. Both kinds of trust are 
measured here by attitude items which are combined to form indices.  

Finally, policy attitude should be related to attitude to the proposed facility per se. Attitude 
has been implicated as important to the acceptance of waste management facilities [7; 8]. As 
mentioned above, these two variables are not identical, not by any means. For example, one 
could plan to vote in favor of a repository in spite of having doubts as to its utility for the 
community – possibly because of a belief that the siting process otherwise would become a 
very difficult national issue. The reverse kind of thinking is also possible, of course. Attitude 
is measured here by a combined score based on a number of items measuring beliefs about the 
utility of a repository. The third hypothesis to be tested is that of an explanatory effect of 
attitude on policy intention.

Summing up, the paper will do the following: 

Describe the time trends between 2001 and 2005 in terms of policy intention, 
perceived risk, trust and attitude 

Analyze the relationships between policy attitude – the major dependent variable – 
and the explanatory variables of perceived risk, trust and attitude.

Determine whether policy attitude variation across time, municipalities and genders 
can be accounted for by variation in perceived risk, trust and attitude.  

2
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2. Method 
2.1 Respondents
Random samples of 2000 persons living in Östhammar and Oskarshamn were approached 
with a mailed questionnaire. After two reminders, 888 had returned filled out questionnaires, 
yielding a total response rate of 50 percent, taking into account that some persons had moved 
without giving a forwarding address to the post office, and that some were unable to answer 
due to illness or old age. The data collection in 2001 was described elsewhere; the response 
rate was about 10 percentage points lower [13]. The total number of respondents analyzed in 
the present paper was 2167. 

A problem of the 2005 sample was a certain under-representation of female respondents. This 
finding is quite unusual and so far we have no good explanation for it. However, all pertinent 
analyses in the present paper will be carried out for male and female respondents separately. 
Also, as we shall se, present findings show relatively weak effects of demographic variables 
which suggests that bias due to selective drop-out from the samples is small or modest5.

2.2 Questionnaire
The following data were used for the analyses presented here: 

Intention to vote in a future local referendum about siting a repository, 5 steps from 
“surely pro” to “surely con” 
Perceived nuclear waste risk, personal and general. Risks were rated on 8 step scales 
from “non-existent risk” to “very large risk” 
Social trust, measured by three questions regarding experts, industry (represented by 
SKB), and the Nuclear Power Inspectorate and the Radiation Protection Institute. 
Alpha=0.77.
Epistemic trust, measured by three questions, in abbreviated form: “How well does 
science know about risks of spent nuclear fuel”?, "Do you consider the technical and 
scientific questions regarding spent nuclear fuel to be solved?”, and “Science does not 
provide any definitive answers as to the way of managing spent nuclear fuel in a safe 
manner”.  Alpha=0.70. 
Attitude to a local nuclear waste repository, a 7 step Likert scale from “very strongly 
positive” to “very strongly negative”. 11 items, alpha=0.93. 

3. Results 
3.1 Variation in over-all levels of attitudes and risk perceptions 
The percentage of respondents who stated hat they would vote in favor of a repository 
increased from 2001 to 2005 about 10 percent among male respondents, 5 among female 
respondents, see Fig. 1. The figure also shows a difference between the two municipalities, 
but only for female respondents.  

5 . The typical bias in studies such as the present one is that too many respondents have an above average level of 
education. However, level of education is seldom strongly related to perceived risk and related variables.  
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Figure 1. Voting intentions in 2001 and 2005. 

Differences between genders, years and municipalities were all statistically significant6, and 
so was the gender * year interaction.

Figs. 2 and 3 display the changes in perceived risk of nuclear waste. This judgment dimension 
referred to nuclear waste in general, not only a repository. 

Year

2001 2002 2003 2004 2005

Mean personal nuclear waste risk

1,5

2,0

2,5

3,0

3,5

4,0

Men Östhammar 
Women östhammar 
Men Oskarshamn 
Women Oskarshamn 

Moderate
risk

Rather 
small risk

Small
risk

Figure 2. Mean personal nuclear waste risk. 

6 . Most details regarding F ratios and p values are not reported in this paper. Note, however, that the very large 
sample size makes even small differences likely to be statistically significant. The effect sizes, as depicted in the 
graphs, are much more informative. To avoid tedious repetitions in the text, I use the term “significant” to denote 
“statistically significant” when that term is called for, strictly speaking. 
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Year

2001 2002 2003 2004 2005

Mean general nuclear waste risk

1,5

2,0

2,5

3,0

3,5

4,0
Men Östhammar 
Women Östhammar 
Men Oskarshamn 
Women Oskarshamn 

Moderate
risk

Rather
small risk

Small risk

Figure 3. Mean general nuclear waste risk. 

Figs. 2 and 3 show that there was a change towards small perceived risk, both personal 
general, albeit of moderate size. Women perceived risk to be larger than men did, a common 
finding with regards to perceived risk of many kinds. Year and gender, as well as the gender * 
municipality differences were significant for both personal and general risk. The gender 
difference was larger in Östhammar than in Oskarshamn. 

Trust was analyzed both in terms of social and epistemic aspects. The results are given in 
Figs. 4 and 5. It should be noted that trust was measured by means of Likert-type attitude 
statements and that the mean level therefore cannot be interpreted in a straightforward 
manner. For this reason, both trust dimensions were standardized to mean=0 and standard 
deviation=1 before proceeding with the comparative analyses.  

Year

2001 2002 2003 2004 2005

Mean social trust

-0,4

-0,3

-0,2

-0,1

0,0

0,1

0,2

0,3

Men Östhammar
Women Östhammar  
Men Oskarshamn  
Women Oskarshamn 

Figure 4. Mean social trust (standardized values). 
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Year

2001 2002 2003 2004 2005

Mean epistemic trust

-0,4

-0,2

0,0

0,2

0,4

0,6

Men Östhammar  
Women Östhammar 
Men Oskarshamn  
Women Oskarshamn  

Figure 5. Mean epistemic trust (standardized values), 

It is seen in Fig. 4 that men had a higher level of social trust than women did. Both genders 
showed a positive change of moderate size between 2001 and 2005. There was a similar trend 
for epistemic trust. For social trust, the effects of year and gender and municipality were all 
significant, but none of the interactions. For epistemic trust, only gender and year effects were 
significant.

The final dimension to analyze was that of attitude to a local repository, measured as the mean 
of responses to 11 items. The results are given in Fig. 5. Effects of gender, year and 
municipality were all significant but none of the interactions. It is seen that that there was a 
trend towards a more positive attitude in both municipalities and for both genders, although 
women were not as positive as men were. There was a more positive attitude in Oskarshamn 
than in Östhammar.  

Year

2001 2002 2003 2004 2005

Attitude to a local repository

-0,4

-0,2

0,0

0,2

0,4

0,6

Men Östhammar
Women Östhammar
Men Oskarshamn
Women Oskarshamn

Figur 6. Mean attitude to a local SNF repository (standardized values). 
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3.2 Explaining policy attitude 
Perceived risk and trust have been implicated as determinants of policy attitude. In the present 
study, I included also attitude to the facility in question. A regression analysis was carried out 
on the pooled data for both years. The results are given in Tables 1 and 2. 

Table 1. Hierarchical regression analysis of voting intention: model fit 
Block of explanatory 
variables

R square 
adjusted

R square 
change

F change Significan
ce of F 
change

Demographics (gender, 
age and educational 
level)

0.065 - - -

Perceived risk (personal 
and general) + 
demographics 

0.400 0.335 604.079 <0.0005

Trust (social and 
epistemic) + 
demographics + 
perceived risk 

0.597 0.197 529,418 <0.0005

Attitude to repository + 
demographics + 
perceived risk + trust 

0.631 0.034 199,525 <0.0005

The table shows that the over-all fit of the full model is quite satisfactory, 63.1 percent 
explained variance. Experience shows that this level is hard to surpass with behavioral data at 
the individual level. The table also shows that each block of explanatory variables contributed 
strongly to the over-all power of the model, albeit demographic factors were relatively weak 
(also a common finding).

Standardized regression coefficients, their levels of significance and part correlations are 
given in Table 2. These estimates were obtained from application of the full model.  

Table 2. Hierarchical regression analysis of voting intention: regression coefficients.
Explanatory variable Standardized

regression coefficient
Significance level Part correlation 

Gender (1=male, 
2=female) -0.095 <0.0005 -0.091

Age 0.035 0.013 0.032
Educational level 0.039 0.006 0.036
Personal risk of 
nuclear waste -0.164 <0.0005 -0.090

General risk of 
nuclear waste -0.076 <0.001 -0.042

Social trust 0.234 <0.0005 0.164
Epistemic trust 0.245 <0.0005 0.171
Attitude to local 
repository 0.236 <0.0005 0.184

7
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Table 2 shows that the most important factors in accounting for policy attitude were epistemic 
trust and attitude to the repository. These two variables also contributed most strongly unique 
explanatory power. Social trust and risk perceptions were also important. 

An analysis of covariance was performed on policy intention, using municipality, gender and 
year as independent factors. The covariates were perceived risk, trust and attitude – the same 
variables as used above. The result showed that there was no longer an effect of municipality, 
but some effect of year. A sizable gender effect remained. 

Discussion
Summing up, the following was found: 

(1). There was a substantially more positive attitude to a local SNF repository in 2005 than in 
2001, after an intervening period of phase 2 site investigation. This was true for men and 
women, both municipalities and with all the response measures analyzed. Men were more 
positive than women, and had developed more strongly in the positive direction than women 
had. The attitude in Oskarshamn was somewhat more positive than in Östhammar.  

(2). Policy intention was well accounted for by the explanatory variables used here, close to 
64 percent of the variance. The most important explanatory variables were epistemic trust, 
attitude to the repository and social trust, in that order. The differences among these three 
variables were small with regard to explanatory power. 

(3) Variation in policy attitude across time, municipalities and gender was reduced in an 
analysis of covariance with risk, trust and attitude as controlling factors. Hence, these factors 
explain a large fraction of the variation in policy attitude as observed here. Yet, the time trend 
was not fully explained and gender variability remained to some extent unexplained as well.

The reasons for the development towards more positive attitudes cannot be determined with 
any certainty at this point. However, it should be mentioned that attitude to nuclear power per
se became more positive during the studied period, both in the two municipalities and in the 
nation as a whole. Nuclear power attitude was strongly correlated with policy intention in the 
present data (0.67). Yet, adding nuclear power attitude to the analysis of covariance model 
mentioned above did not result in a substantially weaker effect of the time factor (or of 
gender). This result suggests that whatever factor accounts for the changes observed, beyond 
the ones measured and investigated here, probably are area specific and possibly connected 
with the SKB program of information – a question for future research to answer.

8
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1.  Introduction 
“I find this a very difficult task to do because within our Indian ways, we are taught that all our 
decisions should be made by thinking seven generations in advance, that when I’m here to speak 
for my family, my thoughts should be projected seven generations in advance […] We talk about 
this waste that is going to be here for a very long period of time.  We know that the period of time 
I believe they talk in terms of half lives, they talk in terms of tens of thousands of years.  There is 
a lot of time before this stuff becomes neutralized, or this stuff becomes harmless again.  Now this 
process that is going to take place over several thousand generations before this product is 
harmless again.  Is this panel prepared, or are they even capable of making decisions for that 
length of time?” [1, p 99-105].   

“The seven generation teachings, and its inherent consideration of impacts many generations out, 
has greatly influenced the NWMO study process” [2, p 22].  

The subject of both these statements is the “seven generations teaching,” a concept that forms part 
of many North American Aboriginal cultures’ epistemologies.  In the fist passage, an Elder of the 
Serpent River First Nation (SRFN) is using the teaching to question a representative of a uranium 
mining company’s ability to make judgements about the safety and acceptability over time, of the 
low level nuclear wastes (tailings) disposed of in the Serpent River Watershed.  Both the company 
and the federal regulator claim in this case that the tailings containment method will be safe 
because the risks it poses the ecosystem and humans are within regulatory levels.  In making 
reference to the need to consider the future effects of the undertaking, the Elder is contrasting the 
conceptual limits that the SRFN place on knowledge making (seven generations) with those of the 
nuclear industry (several thousand generations or more).  In so doing, he is challenging the 
industry’s seemingly unlimited ability to produce knowledge, and hence the quality and content of 
the claim.   In the second passage, the Canadian Nuclear Waste Management Organization 
(NWMO) is describing the significance of the teaching for decision making about High level 
nuclear fuel waste (NFW) management.  Their use suggests that they have learned from the 
wisdom of Aboriginal peoples, and, consistent with this particular teaching, are considering the 
future effects of NFW in their assessments of an approach to managing it.  What is interesting 
about both of these statements is that first, both impart different meanings to the seven generations 
concept.  For the SRFN the teaching communicates not only the need to consider the future 
ramifications of actions, but the epistemological limits to doing so.  For the NWMO, it 
communicates the need to take into account future effects of decision making, at least seven 
generations out.  Second, both passages apply the concept differently.  The SRFN use the teaching 
to criticise the universality of claims based on risk.  The NWMO use it to support their claims, and 
to show common ground between their study and the knowledge of Aboriginal peoples.  Third, 
despite these dissimilarities, both concern the relationship between knowledge production and 
time, and fourth, relate the teaching -and by extension Aboriginal epistemology- to knowledge 
production about the effects of NFW and its management.  Most importantly, both of these 
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statements have everything to do with the challenges of understanding the effects of NFW 
management under conditions of ignorance and uncertainty- and the appropriateness of ‘risk’ as an 
epistemological model for doing so.   

Risk is arguably the new commonplace of contemporary policy debates, most especially NFW 
management.  In Canada, as in other places around the world, risk, risk determination, and risk 
management are ubiquitous in NFW management policy making, where this task has become 
synonymous with managing risk.  For example the NWMO’s study of methods for NFW 
management takes the form of a comparative risk assessment, where objectives such as “safety 
from harm”, “fairness” and “community well being” are understood in terms of risk, and 
conceptualization of the effects of NFW and it’s management are translated into ‘risks’ (eg:[2], 
[3], [4]).  ‘Risk’ has become a synonym for more extensive terms such as effect, danger, harm, and 
hazard.  Drawing on the insights of sociologist Ulrich Beck [5] and governmentality scholars(eg: 
[6]) the use of “risk” in Canadian NFW management policy making can be examined in order to 
assess its implications for social and environmental justice, particularly with respect to Aboriginal 
Peoples. As indicated in the passages above, the inclusion of Aboriginal peoples, whose territories 
are likely to be implicated in NFW management policy, has become a politically desirable goal.  
In particular, the NWMO are concerned with ensuring that Aboriginal peoples are informed 
participants in decision making, especially with respect to concept assessment and facility siting.  
Both of these democratic goals necessitate their need to understand, if not participate in the 
management of, ‘risks’.  However, as the passages above convey, the use of risk itself in 
conditions of extreme uncertainty is contested by at least one first Nation, indicating that the 
debate about risk and democracy need be extended to question the use of risk itself as the 
exclusive knowledge production technique.   

 Recent scholarship on risk, and particularly risk management, has focused on its democratization: 
the incorporation of what are often called “local knowledges”, and public values, perception, and 
acceptance into risk determination and management. The purpose being to make the outcomes of 
policy making more just. The aim of this paper however is to focus debate and discussion of the 
concept of risk itself, and to critique its potential for actually producing inclusive and democratic 
knowledge.  Specifically the paper examines the connections between “risk” and the production of 
knowledge about NFW management in the Canadian context, and asks whose knowledge and 
whose experiences of the effects of nuclear problems, policies, and practices are best mobilized by 
the idea of risk, and whose are not. This paper unfolds by first examining the conflict between 
Aboriginal peoples and the nuclear industry, and then by examining the ways in which the 
knowledge and experiences of Aboriginal peoples with ‘things nuclear’ are, through the lens of 
risk, defined as subsidiary to the fundamental questions of NFW management, and specifically the 
ways in which they are disconnected from knowledge production about its effects.  The paper 
concludes by raising questions about the nature of risk as a heuristic for producing democratic 
knowledge, and argues that in the Canadian Context, the industry’s use of “risk” was and is 
instrumental to its success in containing and redirecting challenges to their claims about the effects 
of NFW management presented by Aboriginal peoples.    

2.  The Implication of Aboriginal Peoples in NFW Management
Aboriginal peoples in Canada are extensively implicated in the historical and present landscapes 
of the Canadian nuclear fuel chain. From uranium mining and milling to nuclear power production 
and waste disposal the lands, livelihoods and labor of Aboriginal peoples are in various ways and 
for various reasons wound up in the politics and geography of nuclear production. More so than 
any other group in Canada.  Until very recently however, their experiences have not been a 
consideration in official policy discourses about NFW management; their presence in, and 
experience of, these landscapes are normally written out.  In the late 1990’s this was momentarily 
altered.  During the course of a public Federal Environmental Assessment (EA) of Atomic Energy 
of Canada Limited’s (AECL) plans for the deep geologic disposal of NFW in the plutonic rock of 
the Canadian Shield, extensive public hearings were conducted at which many Aboriginal peoples 
gave oral and written testimony [7]. These testimonies revealed a history of experience of the 
nuclear industry very different from, and often at odds with, the one suggested by the concept’s 
proponents (including AECL, nuclear power utilities, the federal nuclear regulator, and various 
government ministries).  This testimony narrated radically different experiences of the effects of 
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nuclear industries, and promoted different judgements about the implications of NFW than did the 
proponents. The content of these testimonies challenged plans proposed for NFW management, 
and most significantly, brought into question the knowledge and authority of the proponents. 
Drawing in part on the content of these testimonies, the EA panel recommended that the federal 
government, amongst other things: not adopt the proposal as presented; create a parallel 
Aboriginal participation process; and remove the responsibility for NFW management from the 
nuclear industry [8].  In so doing, the panel questioned not only the legitimacy of the nuclear 
industry’s role in NFW management policy making, but also its knowledge, by giving credibility 
and political legitimacy to an alternative source of knowledge about its effects; the experiences of 
Aboriginal peoples.    

Further, the panel’s recovery, treatment and use of these testimonies in their recommendations, re-
inscribed the geographies of Aboriginal peoples onto the official politics of NFW management. 
The ensuing response of government and the nuclear industry, in particular through the work of 
the newly established NWMO, can, I suggest be read as an attempt to recover from this challenge 
either by regaining exclusive control over the production of knowledge about NFW or, by 
democratizing their knowledge production and planning methods.  In both cases, Aboriginal 
peoples are of political significance.  In 2002, four years after the release of the EA panel’s report, 
the Federal Nuclear Waste Act came into force, giving a mandate to the owners and producers of 
NFW (in the capacity of board of directors of the newly incorporated NWMO) to study and 
recommend a method for long term NFW management [9].  This decision followed extensive and 
exclusive consultations between the federal Ministry of Natural Resources and owners and 
producers of NFW, and can be seen as a first step in re-establishing industry control over the 
outcome of nuclear wastes.  In the wake of the panel’s report, however, the NWMO is required in 
the legislation to consult with the public and Aboriginal peoples throughout the course of their 
study [9].  The NWMO appear to be taking their mandate seriously, and appear to be engaging 
with Aboriginal peoples in order to manage NFW.  They have engaged various tools as part of 
their consultation program, including hosting a two day workshop on the subject of  “Aboriginal  
Traditional Knowledge”, and establishing “dialogues” with National Aboriginal organizations 
such as the Assembly of First Nations (AFN) [2][3] [4]. 

More important than the presence or success of these activities is the way their results are 
represented and used in the actual construction of management options and analysis of them. The 
ways in which Aboriginal knowledge, judgements and experiences are represented in the 
NWMO’s work, both discursively and in terms of content, indicates the extent to which 
knowledge production is in practice shared and democratic. While the precise contours of 
democracy are not important here, most ideals point towards a formal inclusion and recognition of 
difference.  In the tradition of critical theorists, in particular Iris Marion Young, [10] [11] 
democracy refers to the recognition, encouragement, and inclusion of social difference in the 
practice of social life.  The NWMO’s study process largely involves the creation of an analytical 
framework based on “citizen” and Aboriginal “values” with which to develop and analyze 
methods for managing NFW.  Amongst other things, the NWMO’s documents, progress reports, 
and final study highlight the ways in which Aboriginal peoples’ “needs, concerns, knowledge, and 
values” have been incorporated into their work (eg:[2] [3] [4]). A content analysis of the NWMO’s 
work to November 2005, was conducted as part of a larger doctoral research project.  This analysis 
focused amongst other issues on representations of Aboriginal peoples and their knowledge.   

2.1 Representations of Aboriginal peoples and knowledge 
The dominant representation of Aboriginal peoples, in the NWMO’s work is as a “community of 
interest.” This places them amongst a variety of citizen groups, including youth, reactor site 
communities, and regular Canadians who for various reasons are important to their study.  The 
reasons provide by the NWMO for the relevance of Aboriginal peoples as a group to NFW 
management provide further insight into their representation. They are significant because they: 
are a member group of the “Canadian public”; have historically requested to be involved and 
represented in nuclear issues in Canada; legally must be ‘consulted’; and have “special” insights, 
needs, and values as Aboriginal peoples [4]. The significance and uniqueness of these are always 
assumed to derive from their aboriginality.  They are also presented in NWMO literature as 
evidence of inclusion of diversity in their work.  Their significance and their potential 
contributions to the study, are overwhelmingly and exclusively connected to three aspects of NFW 
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management.  First, to the identification of “Canadian values” according to which NFW should be 
managed (though in the final development of their analytical framework, Aboriginal and 
“Canadian” values were determined by the NWMO to be so similar as to not require distinct 
representation) [2 ,p 54][12].  Second, to activities related to the future implementation of a 
management approach, particularly during facility siting and the development of culturally 
sensitive and needs based protocols.  Third, as overwhelmingly connected to procedural matters, 
including the development of a management approach (as distinct from method).  In addition, two 
dominant representations of the knowledges of Aboriginal peoples are also present in the 
NWMO’s work.  First, the content is represented as a series of spiritual and traditional insights 
and teachings that are relevant because of the values and beliefs that they reveal. This knowledge 
is generally described as useful for guiding the NWMO’s overall approach, and for identifying the 
values that need to be met, such as the seven generations teaching described above.  Second, the 
content of this knowledge is represented as a body of process related insights relevant to 
Aboriginal decision making from which the NWMO can learn, for example.  For example, to pray 
for assistance, and to allow elders to speak first during consultation [4, p 83].     

These representations are significant when compared with the content and spirit of claims made by 
Aboriginal peoples.  As exemplified by the passage quoted in the introduction, this knowledge and 
experiences is often critical, and challenges the content and epistemology of the nuclear industry’s 
claims about the potential effects of NFW, radioactivity, and the long term safety and acceptability 
of a management approach.  Aboriginal peoples, drawing on their extensive experiences with 
nuclear industries and different parts of the fuel chain, make judgements and hold knowledge 
about the long term low level effects of radioactivity in their environments, complex ecosystems, 
human bodies, and animals [13].  They further have extensive knowledge about the effects of 
nuclear industries including nuclear waste management on the lands, livelihoods, and rights of 
Aboriginal peoples [13]. Importantly, this knowledge, in its telling, reveals a history of 
experiences of the nuclear fuel chain to substantiate these claims.  Testimonies about the effects of 
nuclear industries and judgements about NFW management typically narrate knowledge claims 
through reference to the experiences and occasions that lead to the judgement (eg:[7]). The 
NWMO’s representations of the content and purpose of Aboriginal knowledge and the relevance 
of Aboriginal peoples to their study, contrasts remarkably with the content of the remarks of the 
statements publicly made by Aboriginal peoples about ‘things nuclear’. In response to the 
NWMO’s work, the AFN have repeatedly criticized the characterization and use of Aboriginal 
knowledge for these reasons.  On the issue of content, for example, they state: 
[the NWMO] treats ATK in a patronizing manner…First Nations have extensive knowledge of 
their traditional territories and have had considerable experiences with the nuclear industry, 
placing them in a unique position to guide the discourse on nuclear fuel waste management …by 
characterizing Aboriginal knowledge as perspectives and insights rather than knowledge it 
undermines the validity and importance of Aboriginal involvement. [14, p5]  
Further, on the issue of epistemology they state: 
“Of particular concern was the inappropriate use of the “seven generations” teachings.  Seven 
generations teachings state that you must try to consider what the impacts of your actions will be 
seven generations into the future, while recognizing with humility the difficulty in achieving this.  
Document 2 and accompanying assessment team report states that the first phase of the 
management approach corresponds approximately with seven generations.  The use of seven 
generations in this manner overlooks that the consequences of disposing used fuel waste will 
continue for many thousands years.  The working group felt that the inappropriate use of seven 
generations teachings was done simply to appear that the NWMO was incorporating ATK into its 
work, rather than looking critically at what those teachings truly say about the production and 
management of used nuclear fuel.[15, p7]  

As the AFN, other Aboriginal organizations, and critics have pointed out the NWMO’s 
representation and use of Aboriginal knowledge and portrayal of the rational for including 
Aboriginal peoples in their study, is unsatisfactory.  Their use of Aboriginal knowledge 
essentializes, ghettoizes, and diminish it, and in so doing dismisses it’s relevance for 
understanding, identifying and predicting the social and physical effects of NFW and its 
management. Determining these effects is the key to NFW management, however, the body of 
knowledge held by many Aboriginal peoples about the long term, low level effects of radioactivity 
and its implications for NFW management are not entertained in the NWMO’s discourse.  Instead 
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their knowledge is sidelined as values, concerns, needs, and at best as process related insights and 
exotic traditional and spiritual teachings.  Importantly, the (overwhelmingly negative) experiences 
of Aboriginal peoples with nuclear industries and their implication in the landscape of the nuclear 
fuel chain are buried by these representations. Neither Aboriginal peoples, nor their knowledge are 
ever connected to exposure to, experience of, or the capacity to make judgements about, NFW.   

3.  Risk 
NFW management is in the first instance concerned with the determination and assessment of its 
effects over the long term.  The power to know these effects is coextensive with the power and 
authority to determine the appropriate management outcome. Official knowledge of the effects of 
NFW and its management is, in the NWMO’s discourse not only concerned with ‘risk’ but made 
through risk; effects’ are presented, understood and identified as ‘risks’. Representations which 
dismiss the knowledge claims of Aboriginal peoples are strongly related to the transformation of 
all effects into ‘risks’. I contend that the use of ‘risk’ as a heuristic for legitimate knowledge 
production, contributes significantly to the anti-democraticness of knowledge made about NFW, 
and protects it from challenge, criticism, and dissent. Most progressive social science scholarship 
on questions of risk is focused primarily on methods of making risk analysis more inclusive, 
incorporating social variables into the measurement of risk, and questioning why risks are 
unevenly produced and distributed (eg [16][17]). Two major developments, I argue, are crucial to 
the understanding of the functioning of risk in contemporary society:  the politics of knowledge 
production once cast in terms of risk [5] and the discursive operation of the concept of risk itself 
[18].  Before applying them to the Canadian situation, both of these perspectives will be reviewed.   

3.1 Risk and the politics of knowledge  
 Criticisms notwithstanding (see in particular [19] [20] [21]), Beck’s [5] work on the socialization 
of risk in contemporary society, represents a significant and radical shift in thinking about 
‘risk’[18].  For Beck, risks and risk determination are intimately connected in contemporary 
society:  “consciousness determines being” [2, p23].  He means that risks ‘become’ only through 
experience of them: “[risks] are based on causal interpretations, and thus exist only in terms of the 
(scientific or anti-scientific) knowledge about them” [2, p23] The epistemological implications of 
this critique are powerful. First, Beck’s analysis complicates and politicises the divide between 
expert ‘determinations of risk’, and public ‘perceptions of risk.’ If experience is everything, then 
different experiences (and therefore knowledges) of and about risk exist because of the radically 
different circumstances through which people experience risk.  All knowledge of risk is partial, 
contingent and contested.  Second, Beck’s analysis scrutinizes the relationships between 
experience, epistemology and knowledge when trying to identify and determine risks, making all 
claims about risk historical, limited, and local (located).  Third, Beck’s analysis suggests that 
attempts to distinguish between the determination and perception of risk, claims to know the risk 
with certainty and be able to derive acceptable levels, and requirements of proof of causation are 
cosmetic.  Rather, he suggests these are strategic manoeuvres within the politics of knowledge 
creation to retain or regain control of knowledge about risks and to dismiss competing claims or 
experiences. His work directs attention to the connection between knowledge, authority, and risk 
determination and to the role of this community in the legitimization of particular determinations 
of risk. 

3.2  Risk as Discourse 
Beck’s theory of risk serves to illuminate the political economy of knowledge production once 
debates are already cast in terms of risk.  But while Beck assumes that risks exist, certain 
commentators have argued there is no such thing (eg: [18] [6] [22]).  While risk can be used to 
construct accounts of fear, harm and danger, it does not describe an ontological reality: “Nothing 
is a risk in itself; there is no risk in reality.  But on the other hand, anything can be a risk; it all 
depends on how one analyzes the danger, considers the event.  As Kant might have put it, the 
category of risk is a category of understanding; it cannot be given in sensibility or intuition” 
[23p.199].  Importantly, they question why ‘risk’ becomes the organizing structure for the 
production of knowledge about, and the regulation of, danger.  This work warns that discourses of 
risk act to legitimize policy goals and processes, deploy particular fields of social possibility, 
(re)produce social orders, and socialize actors into certain ways of being and acting.  To describe 
the particular form of risk so ubiquitous in contemporary policy discourses Green coins the term 
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‘modern risk’, and defines it as:  “an attitude of confidence which optimistically calculates the 
probability of unfavourable outcomes.  It thus acts on the assumption that it knows the odds and 
can therefore act to objectively reduce hazard…The world is commonly pictured as a system of 
statistics, an environment where human ingenuity, science and the market can be relied upon to 
resolve all problems” [18, p79].   

Further, Green’s examination of risk shows how contemporary discourses of risk sanction a 
particular kind of social experience and production of knowledge.  Both of which conflate 
knowledge of the future with probability and randomness, knowledge with prediction, and 
certainty with the calculus of probability [23]. The purchase and powerfulness of this discourse is 
therefore rooted in the commonplace of modernist ontology and epistemology.  Governmentality 
scholars have used these insights to show connections between discourses of risk and processes of 
social exclusion, where discourses of risk are examined as active agents in the disqualification of 
alternative knowledges and experiences (eg: [24] [25]).  This work demonstrates that risk is an 
historical form that arises in processes such as policy making in order to respond to a particular 
threat or challenge to the status quo, and that it functions as a discourse; a sets of relations 
established between specific bodies of knowledge and practices and forms of social control and 
social possibility. Both the insights of Beck and the governmentality school can be applied to 
NFW management, to clarify the position of Aboriginal peoples. 

3.3 Risk as a Historical Form in Canadian NFW management  
To begin, the emergence of risk, as a historical form in the policy process, should be examined.  
Risk emerged as a method of knowledge production about the effects and consequences of NFW 
management in regulatory documents prepared for an expected public licensing hearing for 
AECL’s deep geologic disposal concept.   The Atomic Energy Control Board (AECB now 
CNSC), anticipating a public licensing hearing where it would be necessary to justify the concept 
to groups outside the nuclear industry, released regulatory policy that both supported the concept 
and established the safety standards and licensing requirements for such a facility.  These 
documents introduced ‘risk’ for the first time in a significant way in order to predict, know, and 
determine the safety and the effects of the repository concept [26] [27].  In these document ‘risk’ 
replaces  terms such as ‘danger’, ‘harm’ and ‘hazard’ and constitutes  and determines ‘safety’. 
Following the 1988 referral of the concept to the public EA panel described above,  there is a clear 
shift from the concept hazard to the concept of ‘risk’ in support material prepared by AECL, 
AECB, nuclear power generation companies, and the Federal Ministry of Natural Resources 
(NRCan) responsible for nuclear policy.   In this material, and over the course of the review 
conducted by the panel during the 1990’s, a language of risk within which to evaluate NFW 
management aggressively emerged.   Risk as a means of describing, presenting, and understanding 
the effects of NFW became ubiquitous with the submission of the AECL’s Environmental Impact 
Statement (EIS) to the panel.  AECL’s discussion in the EIS of the impacts to human health and 
safety, represents the seamless transition made from the idea of an ‘effect’ to the idea of a ‘risk’ 
[28]. The ensuing policy debate, including testimony and support by the proponents saw risk , and 
its related concept ‘uncertainty’, become the dominant means of articulating the impacts, safety 
and acceptability of NFW and its management, despite the intervention of the EA panel (see [29]). 

The Federal legislation which resulted from the aftermath of the EA, and which incorporates the 
NWMO, emphasizes the centrality of risk for determining the safety and suitability of a 
management approach.  Risk as the exclusive heuristic for knowledge production in this 
contemporary phase of NFW management policy making is actively perpetuated by the newly 
formed NWMO’s constant emphasis on  determining the ‘risks’, and handling the ‘uncertainty’ 
implicit in the task of NFW management (eg:[30] [31] [32]). The entire project has been cast as an 
exercise in risk management, where the possible effects of nuclear waste, the performance of 
different methods over time, and concepts such as safety, social acceptability and social justice, 
are articulated in terms of risk and the distribution of risk.  As a result of the challenges brought by 
the experiences of Aboriginal peoples, first publicised by the EA panel, and now present in the 
Act’s requirements to consult,  a discourse of risk, I argue below, is now actively engaged in 
defining the newly politicised category of ‘knowledge’ to the industry’s advantage.  The discourse 
of risk, authored by the NWMO continually (re)creates and legitimizes the distinction between the 
expert determination and the public perception of issues involved in NFW management, and 
provides an epistemological opening though which to universalize the claims of the nuclear 
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industry about effects.  Both, I suggest below, mitigate against the inclusion of Aboriginal 
knowledge.    

4. Risk and Exclusion
Risk, in the NWMO’s work, regulates knowledge production in several ways.  First it 
universalizes certain claims about the effects of NFW management by representing it as inherently
uncertain (especially due to time). The relationship established between time and uncertainty 
constitutes uncertainty as a property of time, rather than of knowledge about time, and thus 
permits (uncomplicated) knowledge to be produced (through risk) about uncertainty. This serves 
to establish the superiority of some knowledges over others.  Second, it provides a convincing 
narrative according to which judgements between competing knowledges can be made.  Here the 
discourse enables the NWMO to discriminate between claims according to which best 
‘rationalizes’ ‘uncertainty.’ The ‘scientific and technical knowledge’, made by ‘experts’ (who are 
usually members of, or are otherwise attached to, the nuclear industry), about the ‘technical and 
scientific’ dimensions of NFW is suggested to be more able to handle uncertainty, than are others.  
Here Beck’s critique of the dualisms ‘real’ versus ‘perceived’ risk, and ‘expert determination’ 
versus ‘lay perception’ are particularly relevant.  Both strategies constitute the claims of 
Aboriginal peoples as peripheral to the determination of the effects of NFW management and as 
unable conceptually to handle uncertainty. They constitute the claims of the nuclear industry as 
able to transcend epistemological constraints such as time, and therefore to determine risk.  

4.1 ‘Universal’ knowledge 
‘Uncertainty’ is the reason for risk.  Risk is not only the outcome of uncertain conditions, but the 
mechanism required to rationalize them, restore predictable order, and propose appropriate ways 
of acting in the face of them [24].  The connection between risk and uncertainty in the NWMO’s 
work is very strong: high levels of uncertainty necessarily require ‘risk’ techniques to identify, 
determine, and manage effects. In the NWMO’s work, risk is established as the only way to make 
accurate knowledge about effects.  NWMO texts, further, objectify ‘uncertainty’, constructing it as 
a property of the different dimensions and general conditions of NWF management rather than a 
property of the knowledge produced about these things.  By repeatedly dissociating the practice of 
knowledge production from uncertainty, the epistemological limits of knowledge production 
through space and time are relaxed and effectively obscured.  This objectification makes it 
possible for definitive and universal knowledge (uncomplicated by time) to be made about the 
future. The concept of risk preserves the epistemological and conceptual credibility of knowledge 
made through it by obscuring any and all epistemological ties to a context.  This has the effect of 
removing all the borders that contain the claims of whatever group or body of knowledge is 
aligned with it (in this case the scientific and technical knowledge of experts attached to the 
nuclear industry), and falsely making it relevant and rational in all contexts and at all levels.  The 
‘scientific and technical knowledge’ of the nuclear industry is presented as a universal category of 
knowing with no limits, and no attachment to place, politics, culture or context.   This strategy 
assures that the knowledge of the nuclear industry is always without limits to its claims, and 
presents it to the public and to policy makers as the only knowledge whose generation transcends 
time to adequately rationalize uncertainty and predict risk.   

4.2 Discriminating between knowledges 
According to Beck, [5] the monopoly on rationality enjoyed by scientific hazard definition stands 
and falls on the distinction between, and continued separation of, real and perceived risk. Through 
the establishment and maintenance of this and similar distinctions such as lay versus expert 
judgement, and values versus knowledge, the category ‘Aboriginal knowledge’ is constituted as 
values, concerns traditions, or objects of inquiry.  This facilitates representations of it as peripheral 
to understanding the effects of NFW management, and as inadequate to the task of making valid 
claims about them.  These representations obscure the actual content of Aboriginal claims, and the 
connection to experience of the nuclear fuel chain that they reveal.  The NWMO’s literature 
continually differentiates between competing knowledge claims according to how well they 
appear to rationalize uncertainty and determine risks.  This hierarchically orders competing claims 
and bodies of knowledge about NFW management. The presence of uncertainty, the pressing need 
to rationalize it, and the requirement for a knowledge capable of doing so, are all aligned in the 
NWMO’s work to prepare the way for the knowledge of the nuclear industry.  This knowledge is 
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constantly described as ‘technical and scientific knowledge’, and is represented as knowledge 
appropriate for the handling of uncertainty. All alternative knowledges (including the knowledges 
of Aboriginal peoples) are represented as unable to rationalize uncertainty and therefore unrelated 
to it.  A strong and distinct separation between ‘technical and scientific knowledge’ and 
‘Aboriginal knowledge’ (with the latter always marked as traditional and homogenous), is 
established, in which the later is associated with ‘traditional’, ‘ethics,’ ‘social issues,’ Aboriginal 
culture, and risk perception. ‘Scientific and technical knowledge’ is associated with ‘experts’ 
‘knowledge’, the claims of the nuclear industry, and risk determination. These conceptual 
divisions normalize representations of Aboriginal knowledge as values, and societal concerns; and 
of the knowledge of the nuclear industry as universal and able to rationalize risk   

4.3 ‘Peripheral’ and ‘particular’ knowledge 
The hierarchical organization of knowledge in this way facilitates the ghettoization and 
containment of Aboriginal knowledges.  It normalizes the separation of Aboriginal peoples from 
their experiences of the nuclear fuel chain, and thus the epistemological connection of their claims 
to experience.  It romanticizes and essentializes their connection to the task of NFW management, 
and represents their knowledge as relevant to understanding values and creating a ‘fair’ process.  
The category “Aboriginal knowledge is therefore seen as coextensive with values, perceptions, 
and concerns particular to a special cultural constituency which for constitutional (legal) and 
moral reasons must be entertained.  These speak to, and reflect the local concerns and needs of the 
population, and are based on value judgements integrally related to and marked by cultural 
(including spiritual and traditional) beliefs.  These beliefs are shown to be situated in a moral 
political and cultural landscape and to reflect priorities which are unique and which therefore must 
be taken into account- distinctly because of their ties to culture and belief.  This type of knowledge 
is therefore marked, culturally, morally, and epistemologically, and its relevance to NFW 
management limited and conflated with ‘interests’.  In contrast, the Knowledge claims made by 
the nuclear industry are presented as universal, they are not connected to culture, beliefs, place, 
moral schemes, value judgements, or even to people.  These claims are therefore uncomplicated 
by anything which would situate or compromise them in the political landscape.  Limiting the 
claims of Aboriginal peoples this way not only diminishes the possible significance of their claims 
and reinforces the universality and objectivity of the claims of the nuclear industry, but also, 
objectifies them.  Reducing them to data either about values, or local environmental conditions 
useful to the NWMO in their study, makes them an object of scientific inquiry rather then a 
system of knowledge based on empirical experience, sound judgement and epistemological rules. 
This downplays its ability to make claims and its relevance to determining the effects of NFW 
management.  

The discourse of risk also simultaneously facilitates representations of Aboriginal knowledge as 
peripheral to questions of NFW management.  This knowledge is through constant conflation with 
values, and it’s constitution as essentialized spiritual teachings, manipulated to appear relevant 
only to matters external to risk, or effects determination.  Aboriginal knowledge is therefore 
resigned to a ‘complementary’ position where it does not compete with the claims of the industry 
about the nature of effects, or the validity of these claims.   Once more, in contradistinction to the 
(universalized) claims of the nuclear industry, the claims of Aboriginal peoples are cast as broad 
and intangible statements about values, study guidelines, fairness in decision making, and other 
procedural (rather than substantive) matters which have absolutely nothing to do with identifying 
or understanding the potential effects of NFW.  They are thus characterized as a set of abstract 
concerns and principles which do not challenge the claims of the nuclear industry.  

5.  Conclusion 
Risk operates within Canadian NFW management policy making as a heuristic for knowledge 
production about its effects  which reconciles the knowledge of the nuclear industry with the 
outcomes of the NFW management process.  In so doing it marginalizes the present and historical 
experiences of Aboriginal peoples with the nuclear industry, and removes from view the ways in 
which they have been implicated in the geography and political economy of the nuclear industry. 
Risk is a discursive form that protects a particular group’s claims about the effects of NFW by 
providing it a universalizing epistemological structure with which to obscure its connection to 
context. Further risk discourse provides the nuclear industry with a conceptual vocabulary that 
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deliberately casts all competing knowledges as perceptions, values, or as an object of inquiry.  The 
arguments of Aboriginal peoples about the residual effects of radiation in their lands which hosted 
nuclear activities, such as uranium mining and disposal, have no representation in how the 
discourse of risk defines and represents knowledge, and thus no purchase in the policy debate. As 
a result the challenge they present to the nuclear industry’s claims are contained.  The 
arrangements which permit the unloading of the negative effects of nuclear power generation onto 
Aboriginal peoples are thus reproduced (both materially and conceptually), but not shown, by the 
policy making process and likely, its outcome.  In order to raise critical questions about the 
democratic abilities of risk, this paper has examined the role of ‘risk’ in Canadian NFW policy 
making.  I have shown how when the politics of knowledge production within the philosophy of 
risk is analyzed, and the use and role of the notion of risk are interrogated, difficult questions are 
posed for the democratic potential of risk.  I have suggested, through an analysis of the NWMO’s 
representations of Aboriginal content in their process, that in this case risk is an inappropriate 
heuristic for democratic knowledge production.    
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1. Introduction 
It is of interest to empirically investigate how people perceive time. Psychological 
research usually considers the perception or experience of time, decision making or 
problem solving under restricted time or “stress”, or other performances in relation to 
short time intervals [e.g. 1,2 3], but there is also some research using long and very 
long time intervals. Svenson and Nilsson [4] found in 1986 e.g. that students and 
other groups of respondents gave relatively correct time estimates of past historic and 
natural scientific events up to about 5,000-10,000 years, and that underestimations 
increased dramatically for longer time periods. The authors observed discontinuance 
in the trend between historic and biological events on the one hand and geological 
events on the other (at around 107.5 years). The results referring to increasing 
underestimations of time in the relatively near historic perspective were replicated in 
a group of experts, who actually made almost correct time estimates of the much 
more distant geological events. Svenson and Nilsson also noted that the experts gave 
lower risk estimates regarding future events in comparison with other groups, and 
that this was especially the case regarding estimates related to the storage of spent 
nuclear fuel in bedrock or in ocean sediments. The tendency of lower risk estimates 
by expert groups regarding various negative future events, as compared to groups of 
novices or the public, has been observed in a number of risk perception studies [e.g. 
5, 6, 7]. Previous studies have also shown, however, that experts give higher risk 
estimates across long time periods in relation to the storage of spent nuclear fuel, as 
compared to the general public, and that the public often wants a deeper localisation 
of a repository in bedrock (i.e. more than 500 meters) than do the experts [8, 9].  

The here presented empirical study of risk and time perception [10] was initiated and 
financed by the Swedish Radiation Protection Authority (SSI). Its aim was to 
investigate how ordinary citizens rated the importance of the authority’s reviews of 
the implementer’s, the Swedish Nuclear Fuel and Waste Management Co’s (SKB), 
research programs regarding the storage of high level nuclear wastes for long time 
periods, i.e. up to a million years. Among the central tasks for the respondents were 
to judge risks and dangers of a Swedish repository for shorter and longer time 
periods, and to consider risks and responsibilities in relation to future generations. To 
provide a basis for an understanding of people’s risk estimates in this context several 
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other questions and rating tasks were included in the study for comparison reasons. 
Such tasks involved e.g. to put historic and geological events into a time frame, and 
to provide opinions and estimates related to possible future events, etc.  

2. Method 
2.1 Data collection and participants 
A postal questionnaire was sent to randomly chosen citizens, between 18 and 75 
years of age, of the Oskarshamn and Östhammar municipalities in 2002 (N= 1501, 
response rate 41). These municipalities participated in site specific investigations for 
the building of a Swedish repository for high level nuclear wastes, administered by 
SKB. For comparison reasons, a small group of experts from SSI (N=13) also 
responded to selected topics in the questionnaire. 

2.3 Questionnaire contents
The questionnaire covered four major themes, apart from background variables and 
space for comments: (1) questions regarding the importance of the authority’s (SSI) 
evaluation of the entrepreneur’s (SKB) research program, (2) judgements of risk and 
danger related to spent nuclear fuel across time periods and storage (depth) in 
bedrock, (3) experiences related to time perspectives (past & future), and (4) 
questions on views of future generations, and of responsibilities of current 
generations. Only a selection of the topics and results will be presented in this paper.  

Several of the response alternatives were open ended, i.e. the respondents were asked 
to fill out e.g. a number or a short reply with their own words within a provided 
space. The questionnaire also used response scales, and category response 
alternatives. The response formats will be presented adjacent to the reported results.   

3. Results 
3.1 The perceived importance of the review of the research program 
The core part of the questionnaire concerned the importance people ascribed to SSI’s 
examination of the entrepreneur’s (SKB) research program with respect to the 
repository for high level nuclear wastes. The extreme time period of more than 
100.000 years of radiological conditions that the authority’s examination covers was 
divided into distinguishable time categories and presented to the respondents. These 
categories also included the phase of the construction work and filling of the 
repository although this time period, before the closure of the repository, is not 
included in the authority’s specified examination task. However, the phase before the 
expected closure of the repository, i.e. around 2050, was included in the study for 
pedagogical and comparison reasons. The information presented to the respondents 
can be seen in Table 1. The related question put to the respondents was “How 
important do you think it is that SSI now examines the (SKB) research program in 
relation to the different time periods?” Responses were given on a 5-point scale 
ranging from (1) “Unimportant” to (5) “Very important”. As can be seen in Table 2, 
the public perceived the importance of SSI’s review of SKB’s research programs as 
high. Note also that the perceived importance increased the closer the estimate came 
to the current time. Thus, the construction phase was rated as of the highest 
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importance to review. There were minor differences between the two municipalities, 
and no differences between various age categories. Women rated the importance of 
SSI’s examination of the three long time perspective groups consistently higher than 
men did. In contrast, the highest ratings in the expert group concerned the 1,000 and 
10,000 years periods. The only statistically significant difference between experts 
and the public, however, was related to the construction phase1. See table 2. 

Table 1. An overview of three major time blocks, five time periods, and examples of 
the Swedish Radiation Authority’s (SSI) bases for radiation protection, as presented 
to respondents of the questionnaire study. 
                                                                                   Examples of the authority’s bases  
  Major time block         Time  period                          for radiation protection
Under construction:        According to SKB                Worker protection – interferences, mishaps, 
work in the repository.    appr. 2010 – 2050.                accidents and environmental influence.               
Foreseeable time after       Up to a thousand years.        The society functions as today.  
the closing/sealing of                 
the repository. 
Long time perspectives.   Up to ten thousand years.    Before the next glacial period. 
                                              
                                         Up to a hundred thousand    Influenced by a glacial period - the society 
                                          years.                                   unknown.                                                         

                                         Up to a million years.          Possibly several glacial periods. Society not 
                                                                                     known. Not known whether human beings            
                                                                                     exist as a species. 
                                                                                      

Table 2. Statistics based on judgements by the public, by men and women, and the 
expert group regarding the importance of SSI’s examination of SKB’s research 
program in relation to specified time periods. 

Groups Statistics1

During
the work 
period

To
1,000  
years

To
10,000 
years

To
100,000 
years

To
1 million 
years

All public Mean 4.67 4.39 3.79 3.21     2.75 
N=614 SD 0.78 0.99 1.28 1.48     1.64 
Men Mean 4.63 4.34  3.672 3.063     2.564

N=336 SD 0.85 1.01 1.33 1.51     1.63 
Women Mean 4.72 4.45 3.93 3.41     2.99 
N=262 SD 0.68 0.97 1.20 1.40     1.63 
Experts Mean  4.155 4.62 4.38 3.33     1.92 
N=13 SD 1.28 0.65 1.19 1.44     1.08 

1 Scale: 1=”Unimportant” to 5=”Very important”. 2-4 Sex differences, p<0.02 – 0.003. 
5 Difference between the public’s and the experts’ rating, p<0.02. 

1 Note, however, the small number of experts included, rendering low power to the statistical analysis. 
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People similarly perceived potential consequences to be much more severe in the 
shorter time perspectives than in the longer ones, e.g. if there were to be a leakage 
from the repository. See the results presented in Table 3. 

Table 3. Judgements* of the seriousness of the consequences if there were to be a 
leakage from the final repository, within five given time periods. Mean values and 
standard deviations for municipal respondents, an expert group, and men and women. 

During the 
work period 

To 1,000 

*Scale: 1=”Insignificant” to 5=”Very serious”. #Includes all respondents from the two municipalities. 1 Sex
difference [t=3.54, p<0.0005]. 2 Sex difference [t=3.92, p<0.0005]. 3 Sex difference [t=3.14, p<0.002]. 4

Sex difference [t=3.35, p<0.001]. 5 Difference experts and public [t=-5.48, p<0.0005.] 6 Difference experts 
and public [t=-2.04, p<0.05.] 7 Difference experts and public [t=-2.10, p<0.04.] . 

years 
To 10,000
years 

To 100,000 
years 

To 1 miljon 
years 

All# Mean 4.64 4.22 3.55 2.95 2.49 
N=614 SD 0.81 1.07 1.32 1.45 1.62 
Men Mean 4.59  4.09 1  3.36 2  2.78 3  2.28 4

N=336 SD 0.84 1.12 1.36 1.45 1.56 
Women Mean 4.70 4.42 3.81 3.18 2.76 
N=262 SD 0.77 0.96 1.20 1.42 1.66 
Experts Mean 3.275 3.586 3.09 2.17 1.507

N=13 SD 1.35 1.38 1.22 1.19 0.90 

3.2 Judgements of risk and danger related to a repository 
The participants also estimated the risk over time regarding the storage of used 
nuclear fuel for human beings by presenting their own numerical values, in years, in 
the questionnaire. The translated wording of the question was “For how long time do 
you believe there will be a risk that radioactivity from spent nuclear fuel may harm 
human beings?”2 The results varied between 0 and 100 billion years (!), and about 
25% considered the time span for the risk as 100 years or less. The results are 
displayed in rough categories in Table 4. 

Table 4. Categorisations of the public’s own time estimates, in years, of the risk that 
radioactivity from spent nuclear fuel may harm human beings. 

Year 0 1-100
101-
500

501-
1,000

1,001-
10,000

10,001-
100,000

More than 
100,000

Total
N

N 18 116 63 120 80 83 31 511
% 3.5 22.7 12.3 23.5 15.6 16.2 6.1 - 

Note that more than half of the responses (62%) gave a time frame of 1,000 years or 
less, and that almost 78% of the estimates covered the time period 10,000 years or 
less. Only 6% of the respondents estimated the risk of radioactivity to last more than 
100,000 years.  

2 The question in Swedish: Under hur lång tid tror du att det finns risk för att radioaktivitet från använt 
kärnbränsle kan komma att skada människor? 3 The question in Swedish: ”Om det använda kärnbränslet 
skall slutförvaras i berg, på vilket djup föreslår du att det skall ligga?” 
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A related question (N=494) asked about the preferred depth in bedrock for the 
storage of spent nuclear fuel. The (translated) question was: “If the used nuclear fuel 
shall be finally stored in bedrock, at what depth do you suggest it should be placed?3

As can be seen in Table 5 the responses varied from 0 to more than 100,000 meters. 
About 15% of the respondents suggested a depth of 300 meters or less, and 
approximately half the group (45%) responded 550 meters or less. Around 40% 
suggested a storage placed between 1,000 and 5,000 meters, whereas 7% suggested a 
depth of 6,000 meters or (much) more. 

Table 5. An overview of rough categories of the respondents’ suggestions of the 
depth in meters regarding where to store spent nuclear fuel in bedrock. 

Depth 
in
meters

0-
50

100-
 300 

400-
450

500-
550

 600-
 900 

    
1,000-
 5,000 

6 000- 
10,000

11,000-
100,000

More 
than
100,000

N 14 63 8 141 36 197 20 10 5
% 2.8 12.8 1.6 28.5 7.3 39.9 4.0 2.0 1.0 

The results suggest that ordinary people tend to underestimate the risk over time, but 
that they seem to “compensate” this underestimation by suggesting a deep or very 
deep indeed localisation of the storage facility in the bedrock. 

3.3 Looking back and forward in time 
The questionnaire included tasks where the respondents estimated e.g. the 
approximate time period since specified historic and geological events took place 
(e.g. when the first human landed on the moon, when the pyramids in Egypt were 
built, the time period since the last ice age, etc.). The purpose of these tasks was to 
create a frame of reference to the time perception estimates related to the storage of 
high level nuclear wastes. The results showed that the respondents’ time horizons 
were rather restricted, although the data showed considerable variation. For example, 
(in 2002) about 15% of the respondents believed the Chernobyl accident had 
occurred in the last decade, 82% responded in the time frame of 11-20 years ago, and 
others gave a longer time estimate. Furthermore, about 28% estimated that 
Christopher Columbus reached America less than 400 years ago and 16% thought 
that the historic achievements took place more than 600 years ago.  

Other questions asked for time estimates of possible future events, e.g. how long it 
would take until radiation would leak from canisters in the repository, a glacial 
period would cover Sweden with ice, etc. Table 6 shows e.g. that 45% of the group 
of municipal respondents believed that the Swedish repository for high level wastes 
would start to leak radioactivity at some point in time. Considering only these 
respondents, 43% believed that the leakage would take place within 1 to 100 years. 
Compare these results to the 67% who believed that the world will experience a new 
world war, and that 49% of this group thought this will happen within 25 years. 
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Table 6. A review of judgements regarding possible future events. Frequencies of 
Yes-responses, and frequencies as well as percentages of those who gave a time 
estimate among those responding ”yes”. 

     Frequences  
    (total N=614) 

If YES, in how many years? 

Suggested future event YES, it will 
happen

YES-responses
that also give a 
time response 

Comments 

N % N % 
Sweden becomes a member 
of the EMU 

553 90,0 510 92,2 M=4.18 years, 
SD=6.51 

There will be severe 
earthquakes in Sweden 

180 29,3 152 84,4 51% between 0-
150 years 

All fish in the Baltic sea die 264 43,0 228 86,4 73% between
0-100 years 

A serious radiological  
accident occurs in a Swedish 
nuclear power plant 

236 38,4 180 76,3 84% between 1-
50 years 

A new glacial period covers 
all of Sweden with ice 

304 49,5 262 86,2 66%: between 
10-10.000 years 

The world experiences a new 
world war 

414 67,4 325 78,5 49% between 1-
25 years 

The Swedish repository for 
high level wastes starts to 
leak radioactivity 

277 45,1 224 80,9 43%: 1-100 
years  & 78%: 
1-1000 years 

3.4 Perceptions of risk to self, others and future generations 
Regarding perceived degrees of danger to oneself, to others and to future generations 
respectively, of the storage of used nuclear fuel Table 7 shows that the risk to others 
was, as usual, perceived as higher than the risk to oneself [e.g. 11]. However, 
comparing the three types of ratings, the risk to “future generations” was consistently 
perceived as the highest. Women gave a significantly higher estimate [t=4.28, 
p<0.0005] of  “risk to people generally” than men did, and two significant 
differences related to age groups showed e.g. that persons aged 46-55 years gave a 
higher estimate of danger “to you personally” than younger persons and those above 
55 years of age [F(5,532)=2.64, p<0.03]. A similar trend could be discerned in 
relation to estimates of the risk “to future generations” [F(5,529)=3.26, p<0.007]. 

Ratings of the current generations’ responsibilities for future generations’ life 
situation resulted in overall high estimates of perceived responsibility (above 4 on 5-
point scales). Women presented significantly higher estimates than men. 
Interestingly, it was the younger age groups that gave the lower ratings [for a 
presentation of data see 10]. 
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Table 7. Mean values and standard deviations for all respondents judging the degree 
of danger of used nuclear fuel 1) for oneself, 2) for others in the municipality, and 3) 
to future generations. 

Degree of danger 1

Grupper 1) to you personally 2) to others 3) to future generations 

Alla Mean 2.66 2.81 3.06 
N=614 SD 1.46 1.42 1.43 

1 Scale: 1=”Completely harmless” to 5=”Very dangerous”.  

In addition, eight areas were rated on 5-point scales measuring the current 
generations’ degree of responsibility for future generations. The construction of a 
safe final repository for spent nuclear fuel ranked, in the public group, the highest of 
our times’ responsibilities, i.e. higher than the responsibility “to fight criminality” 
and “to give children and youth a good education”. It was fifth in the expert group. 
Again women provided the higher ratings as compared to men, and there was a 
significant difference between the age groups regarding e.g. the responsibility of a 
final repository, and older respondents assigned higher responsibility. See Table 8.  

Table 8. Mean values and standard deviations for judgements1 of our generations’ 
responsibilities for eight specified areas of concern. All municipal respondents, for 
men and women separately, and an expert group. 

Groups 1# 2 3 4 5 6 7 8
All public Mean 4.59 4.56 4.58 4.07 4.46 4.62 4.52 4.76 
N=614 SD 0.68 0.72 0.74 0.97 0.70 0.60 0.79 0.58 
Men Mean 4.50 4.45 4.44 3.91 4.50 4.56 4.43 4.71 
N=336 SD 0.74 0.78 0.82 1.02 0.80 0.64 0.86 0.62 
Women Mean 4.71 4.70 4.74 4.26 4.75 4.69 4.63 4.82 
N=262 SD 0.59 0.61 0.59 0.86 0.53 0.54 0.67 0.52 
Experts Mean 4.54 4.31 4.77 3.92 4.46 4.69 4.62 4.46 
N=13 SD 0.52 0.63 0.44 0.95 0.88 0.48 0.51 0.88 

1Scale: 1=”No responsibility at all”, 2=”Very small”, 3=”Rather small”, 4=”Rather large”, 5=”Very large 
responsibility”. # The columns: 1=To protect animal species from extinction. 2=To protect plants from 
extinction. 3=To hinder human suffering. 4=To equalise economic inequalities. 5=To hinder the spreading 
of HIV. 6=To provide children and youth with good education. 7=To fight criminality. 8=To construct a 
safe final repository. 

Responses to a related question showed that the responsibility for depositing the 
spent nuclear fuel in a reassuring manner mainly was attached to the entrepreneur, 
i.e. SKB, closely followed by the authorities SSI and the Swedish Nuclear Safety 
Authority (SKI). 

4. Summary
There are certainly many perspectives presented in the literature on time and time 
perception [e.g. 12]. This contribution has focused on perceptions of the time frames 
related to risk and danger of radiation from a planned Swedish repository for spent 
nuclear fuel. Respondents from two municipalities judged SSI’s reviews of the 
entrepreneur’s plans and work of high importance, and more important the closer to 
our time the estimate was given. Similarly were the consequences of potential 
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leakage from a repository perceived as more serious the closer it would be to our 
time. Judgements of risks related to the storage of spent nuclear fuel were moderately 
large on the used measurement scales. Experts are experts because they have more 
knowledge, and in this context they underlined e.g. the importance of reviews of the 
radiation situation of time periods up to 100,000 years. It was of interest to note that 
55% of the respondents from the municipalities did not believe that the future 
repository would leak radioactivity. They were much more pessimistic with respect 
to world politics, i.e. a new world war. However, with respect to the seriousness of 
the consequences given a leakage from the repository, the public group consistently 
gave high risk estimates, often significantly higher than those of the expert group. 
The underestimations of time estimates, as seen in the tasks of pinpointing historic 
events, provide examples of the difficulty of making estimations involving long 
times. Similar results showed that thinking of “the future” most often involved about 
30 years. On average, people reported memories of about 2.5 generations back in 
time, and emotional relationships stretching approximately 2.5 generations into the 
future; 94% of the responses, with respect to how many future generations one had 
an emotional relationship, were given in the range of 1-5 generations. Similarly, 
Svenson and Nilsson [4] found the opinion that the current generations’ general 
responsibility for future consequences reached from 3.4 to 5.9 generations, estimated 
to about 80-150 years. These very concrete figures and the presented risk estimates 
do not seem to fit the strength in the often voiced responsibilities of our generations 
unless these are consistent with a very restricted definition of “future generations”. 
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1. Setting the scene 
From the late 1980s on, societal perspectives have claimed – and have been 
awarded – recognition in the field of risk assessment.  As a scholarly discipline 
devoted to the identification and quantification of risk [1], risk assessment had 
originally developed itself as an autonomous science which was dominated by 
probabilistic theory and confinement to all things numerical [2].  With the majority 
of hazards rooted in a sphere of industrial applications, like nuclear energy or 
chemical engineering, it is easy to understand the original, 'hard science' approach 
to risk assessment.  The engineers, natural scientists and mathematics opened the 
same toolbox to evaluate the risks as the one they used to create the applications 
from which these risks emerged. 
The majority of people, however, use intuitive judgment to estimate the 
characteristics of a risk [3]. Experts use a language that could as well be the speech 
of aliens, and with their arguments, they are often found to be lined up against the 
ordinary citizen [4]. These citizens, furthermore, are not 'atomistic', isolated entities 
evaluating a risk on a purely individual basis; on the contrary, the assessment of 
risks takes place in a larger framework that Kasperson and other researchers 
dubbed the social amplification of risk [5].  Apart from the inclusion of subjective 
and social factors in the analysis of risk, the concept of risk itself emancipated from 
the industrial and technological sphere to the social sciences, emphasized by the 
publication of Ulrich Beck's seminal Risk Society [6].   These factors not only 
contributed to the appreciation of the societal component in the study of risk – 
encompassing, amongst other, social, psychological and economic elements – but it 
also boosted the popularity of the discipline.  Risk assessment is a fashionable 
activity these days.  Its popularity is not only illustrated by a tremendous rise in 
scholarly publications, but its appeal also becomes apparent through the interest of 
various governments, lobbying groups, stakeholders, NGOs and the likes in the 
scope of applications of risk assessment. 
The recognition of the societal dimension of risk assessment has been at the cradle 
of the opinion research on risks.  Since risk estimates are not fixed by experts 
anymore, but are considered to show variation across a diverse population, the 
people themselves must be asked how they experience the risks.   
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The social sciences have formalized the 'asking about' in various ways.  One way is 
to ask a limited number of people about their views, which generates in-depth, 
detailed and very rich data.  So-called focus groups are a common method of this 
qualitative approach.   The richness of the data, however, is countered by very 
limited representativity.  The other main approach, the quantitative research 
method, mobilizes armies of interviewers which pose simple questions to hordes of 
people. A well known example is the Eurobarometer, this year celebrating its 30th

birthday. It measures on a regular basis the public opinions on a wide range of 
topics in the 25 European member states [7]. While we definitely acknowledge the 
merits of the qualitative method, this contribution is concerned with the latter 
approach.

Following the rise in popularity of risk assessment and the recognition of its 
'human' dimension, the demand for public opinion surveys on risks has been 
increasing at a fast pace.  Unfortunately, this high demand sees some negative 
consequences.  First, surveys are frequently conducted by people lacking even a 
minimal knowledge of survey methodology.  In this respect, we might think of a 
journal or a newspaper trying to impress their readers with the definitive public 
opinion poll about the latest issue in vogue.  Second, time pressure causes 
experienced or trained researchers to lower themselves to 'quick & dirty' work. 
While methodologically flawed opinion research might not be something to worry 
about when appearing in the amusement press, concern is due if the results of a 
survey inspire policy development.  Indeed, when public opinion research is 
conceived as an instrument to support rational, evidence based public policy, the 
strictest methodological standards should be applied, even if it is clear that 
scientific research will never substitute political reasoning [8]. 
This contribution deals with the safeguarding and enhancing of the quality of large 
scale surveys focusing on risk perception and related issues.  This attention is 
relevant, not only for the reason that methodological standards may be flawed due 
to the immense popularity of the opinion poll, but also because the results of 
opinion surveys may have far-reaching policy consequences. 

2. Pitfalls and challenges of large scale surveys of risk perception 
Social science students, generally minimally interested in mathematics, are often 
horrified by the numerous courses of statistics and research methods that are 
obligatory in the curriculum.  It makes them realize that sociology and other human 
sciences may well study 'soft' themes, but the research tools itself may end up to be 
as 'hard' as they are in the context of engineering or natural sciences.  This 
contribution does not aim to deliver a condensed textbook in the methodology of 
social science data collection and analysis.  The number of volumes devoted to this 
matter is already gargantuan.  Instead, this text intends to highlight some major 
points of attention that are often overlooked in the practice of risk perception 
research by means of statistical surveys.  
Once the main pitfalls and challenges are identified, a number of solutions and 
alternative approaches are offered.  These challenges and subsequent solutions are 
predominantly inspired by the Belgian Risk Perception Barometer studies by the 
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Centre for the Study of Nuclear Energy (SCK-CEN) [9], occasionally referring to 
the Eurobarometer or other public opinion measuring instruments.  It is important 
to notice that the Belgian barometer is constructed by means of a CAPI, short for  
Computer Assisted Personal Interviewing, better known as face-to-face interviews, 
whereby the answers are directly stored in a portable computer [10]. 

2.1. Social desirability 
Some risks refer to activities that are of a private, intimate nature. Questions about 
risks regarding sexual behaviour or the use of illicit drugs may be answered in line 
with the informal social control that stipulates what is allowed or reasonable. In the 
mind of the respondent – and why not, in reality – deviance from these informal 
rules is frowned upon by the interviewer, possibly causing respondents to provide 
incorrect answers.  While sex and drugs are exotic illustrations, the social 
desirability phenomenon may also play in the field of the perception of risks 
involved with nuclear energy and environmental issues, especially when is polled 
for the willingness to pay for a cleaner environment.  It does not sound too good if 
one is not willing to pay 15$ a month to reduce emission of greenhouse gasses [11] 
This effect is a typical attribute to CAPI, but also exists in CATI.  It is ruled out 
almost completely in CASI, short  for Computer Assisted Self Interviewing (the 
digital analogue for a written survey that is filled in on the internet or returned by e-
mail), but this method suffers from low response. 

2.3. Interviewer bias 
Personal interviewing implies social interaction.  The way a question is asked can 
easily influence the answer. Variations in voice and tone, could provoke different 
answers regardless of the content of the question.  This bias, which is often of an 
unconscious nature, generally reflects the preferences of the interviewer.  A 
pronuclear interviewer could present the answering alternatives in such a way that 
an option favouring nuclear would appear the most desirable.  Applying the theory 
of social desirability to a microsocial interaction between two persons, the 
respondent may then become inclined to answer what is deemed proper.  While this 
effect only takes place if certain psychological conditions are fulfilled, it is not 
uncommon, certainly if the respondent is not familiar with the topics questioned.    

2.4. Interview rush 
Being only human, interviewers sometimes ‘rush through’ the interview.  While the 
average duration of an interview for the Belgian risk barometer of 2002  amounted 
to 35 minutes with a standard deviation of 18 minutes, a handful of collaborators of 
the research agency recorded interview times of a mere four to nine minutes – 
leaving no blanks in the questionnaire.  This was, of course, impossible.  We 
suspect that some interviewers 'invented' a respondent and typed in the answers 
themselves, unaware of or not frightened by the fact that the interviewing software 
recorded the beginning and end times of each interview.  While this is clearly 
fraud, a more common problem is the fact that interviewers may rush through the 
interview, since they are paid per interview and not per hour. Rushing through 
provokes unreliable answers, since the conditions for the respondent to calmly 
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think questions and response alternatives over are poor.  Apart from this hastiness, 
a remarkable pattern was discovered in the metadata for one interviewer. 
Interviews with young women lasted at least 30 minutes, stretching to over an hour 
in the case of girls in their early 20s.  For older female respondents or males, the 
interview time did hardly exceed ten minutes.  It is self-evident that the obtained 
results should be treated with much skepticism. 

2.5. Respondent reliability 
Long interviews may cause the respondent to get distracted or bored, undermining 
the reliability of the answers. Difficult topics are another source of unreliable 
answers, since respondents might guess so as not to lose their face in front of the 
interviewer.  Questions that might reveal a deviant position of the interviewer vis-
à-vis informal social rules can sometimes yield false answers (see social 
desirability). 

2.6. Lack of hypotheses 
Social science research can be roughly divided into exploratory or confirmatory 
studies.  The former 'explore' a part of the world without having specific goals or 
questions in mind.  Just as an explorer who sails the world looking for things 
unknown, the researcher collects data and analyses them in the hope of finding 
meaningful correlations, patterns, relations and so on.  Confirmatory research 
departs from well-defined research hypotheses, aiming at the verification or 
falsification of these presumptions.  Exploration is primarily connected with 
qualitative analysis, whereas hypothesis-based research is a characteristic of the 
quantitative approach.  Opinion surveys which do not depart from hypotheses risk 
ending up in a conflict between volume and nature of the data.  While the amount 
of figures is abundant, their applications are often limited to mere description. 

2.7. Single items 
Many, not to say most barometers are based on items that consist of single 
questions.  In the development of the questionnaire for the 2006 barometer, we 
discussed the issue of measuring the acceptance of legal norms in the field of food 
safety.  One way of asking would be to present the following statement: 'Legal 
norms safeguard the quality of our food', which should be answered to on a five 
points scale.  However, the sociology of law teaches us that the acceptance of legal 
norms is a multidimensional variable.  Acceptance depends on the content of the 
norm (do people think the limits make sense?), the perceived enforcement 
(profound inspections secure the working of the norm) and the perception of the 
legitimacy of the norm giver (how much authority does the norm giver possess?).  
The single item above would thus yield information that is limited to merely one 
dimension of acceptance.  Another pitfall with single issues consists in the varying 
interpretations that people adhere to terms or concepts.  Suppose one asks to judge 
the risk of 'nuclear terrorism'.  For some, nuclear terrorism would involve attacking 
an installation, like a power plant or research centre.  Others would conceive 
terrorism as an act in which a dirty bomb is deployed that is composed out of stolen 
nuclear material, such as waste or plutonium from a research institute.  Still others 
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would think of terrorists thieving nuclear weapons and posing a global threat, 
inspired by Hollywood fiction.   It is self-evident that the risk perception of these 
scenarios varies according to the interpretation of the risk in question. 
A third difficulty with single items consists in the limited number of statistical 
techniques that can be applied to the data.  Indeed, in the common case of five 
points scales, single items yield variables of the ordinal measurement level.  With 
answers ranging from one to five, the minimal prerequisite for metric (interval) 
measurement level is not fulfilled, since the rule of thumb prescribes at least seven 
categories to approximate the metric interval. This severely limits the scope of 
analysis.  The use of multiple regression analysis, analysis of variance, or structural 
equation modeling, to name but a few of the principal methods, is not justified 
since one of the main assumptions is violated [12]. 

2.8. Wording  
A common sin appearing in survey interviews is the use of suggestive wordings, 
difficult terminology, nesting of two questions in one phrase, or the lack of 
variation in positive and negative statements leading to so-called response set.  The 
latter problem appears when, e.g., a long list of statements is offered whereby all 
statements are put in a positive (or negative) way, causing respondents to give the 
same answer (e.g. 4) on the scale for each and every following topic. 
An associated problem exists when the interviewer provides a virtual context in 
which the respondent’s risk perception should take place.  Suppose you want to test 
whether norm-acceptance regarding the safety of food decreases after a radioactive 
contamination.  If the interviewer has to explain the context of contamination, 
chances are real that the sketch of the context will be quite different from one 
interviewer to the other, depending on his or her level of knowledge regarding such 
phenomenon, his or her position towards radiation and nuclear and the likes.  This 
variation causes undoubtedly unjustified variation in the responses. 

3. Maneuvering out of the minefield: avoiding the pitfalls 
In the preceding section, we identified a number of common challenges to the 
design of large scale CAPI-surveys on risk perception.  Luckily, the observance of 
some rules of thumb suffices to avoid the majority of pitfalls.  What is particularly 
important, however, is that the majority of these rules are observed before the 
interviews are conducted.  Avoiding the main pitfalls is thus a question of devoting 
time, means and energy to the preparatory works for the survey.  In actual practice, 
the importance of this phase in opinion research is often overlooked, since one 
wants to jump as fast as possible to conclusions.  The bulk of methodology 
handbooks and experience suggest that one third of the project time is spent on the 
preparation of the research design, which include a desk study of relevant literature, 
the elaboration of the research hypotheses and variables and the actual construction 
of the questionnaire. While the long duration of the preparatory phase may inflict 
some frustration in researchers and project managers, the patience and prudence 
pay well off in the end. 
So what is to be done in the run to the actual interviews? The following paragraphs 
provide an overview of activities that may help us to avoid the numerous pitfalls 
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listed.  As in the previous section, we presuppose that is opted for CAPI. If the 
research budget is adequate, CAPI is superior, since it stands for good 
representativity through good response levels, and allows the questions to be more 
difficult than in case of  CATI or CASI.  A fresh argument is that CAPI allows the 
inclusion of multimedia in the interviewing, a creative direction that is discussed 
under heading 3.2. 

3.1. The backbone: research hypotheses and summated scale variables 
3.1.1. Formulating research hypotheses 
Brainstorming sessions with a multidisciplinary team, combined with a desk study 
of relevant literature provide the answer to what is probably the most important 
question in the construction of the research design: what do we want to study?  The 
answer is preferably formulated under the flag of a number of research hypotheses.  
We will illustrate this point with a hypothesis stemming from our familiar source, 
the risk perception barometer that is undertaken by SCK-CEN : 'public acceptance 
of a legal norm assuring the safety of foodstuffs is lower after a contamination 
incident'.  Working with research hypotheses has many advantages over the 
blindfold exploratory approach: it facilitates referring to the scientific literature, it 
reminds us to slot in the necessary variables (items) in the questionnaire; it gives a 
hint to which statistical techniques are appropriate to verify or falsify the 
hypothesis, so that the required nature and measurement level of the variables can 
be taken into account when operationalizing the variables; and, not in the least, it 
offers a sense of direction throughout the research process. 

3.1.2. Constructing summated scale variables 
Elaborating hypotheses brings along another central element of decent statistical 
survey research: it helps to identify and construct the necessary research and 
context variables.  The hypothesis mentioned above requires the construction of 
one variable, the public acceptance of a legal norm (concerning foodstuffs), and 
one so-called context variable, i.c. the contamination. As explained above, a 
variable is more than just one question.  The illustrating variable, public acceptance 
has three dimensions (see 2.7).  Each and every dimension should be taken into 
account when the concept of public acceptance has to be operationalized and later 
on incorporated in a bigger theoretical framework.  Single items, fragile and little 
robust as they are, do seldom suffice. 
The first step to construct a variable is to see whether it contains more than one 
dimension.  For each dimension, a subvariable should be created.  One-dimensional 
variables or subvariables are then operationalized by composing numerous items 
which are conceived as Likert scales.   A typical question using a Likert Scale
might pose a statement and ask the respondent whether they strongly agree - agree - 
undecided - disagree or strongly disagree. By way of illustration, we consider the 
dimension 'enforcement' of the multidimensional variable 'legal acceptance' (which 
is, in fact, the sum of three (sub) variables).  Many researchers would be 
comfortable with measuring perception of enforcement through one single item, 
like: 'The government punishes violators of the norms as it should be'.  Warned 
against the shortcomings of single items, we present a selection of items which do 
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all measure – more or less – the same concept.  A second item could be: 'penalties 
are not severe enough in case of a violation of the legal norm'.  All items are 
answered to on a scale from 1 to 5.  Summation of the individual scores yields a so-
called summated scale variable (which is subsequently standardized).  We have 
now a variable that is of the (pseudo)interval level and is resistant to different 
interpretations of one or more of the single consisting items by respondents.  Of 
course, there is a need for formal tests to confirm whether the particular items for 
one variable measure the same construct.  Cronbach's Alpha – a calculation of 
intracorrelation between the items – and a simple factor analysis are ideal tests.  If 
time and money are plentiful, the test could be applied to a test sample before the 
'real' survey is conducted.  Of course, not all variables must be constructed.  Most 
of the independent variables, like sex or age, do not need any operationalization at 
all; they are translated directly into questions.  This is, however, not so simple if 
one wishes, e.g., to study the impact of emotions on risk perception.  This could, 
e.g., require mapping of emotional states of the respondents.  To do so, advice must 
be sought from psychologists studying the matter.  Multidisciplinarity is thus more 
than a buzzword. 

3.2. The interface: the questionnaire 
Once the hypotheses and the variables are elaborated, it is time to construct the 
questionnaire.  Thoughtful wording, shunning suggestion, alternation between 
positive and negative statements, avoidance of jargon and rotation of themes, items 
and nominal answering categories are some classic points of attention.   
An original approach that is brought forward in the new SCK barometer involves 
the use of video clips during the CAPI.  One of the stated research hypotheses that 
is used as an example throughout this contribution deals with a contamination, a 
context that must be communicated to the respondent.  We expect that this message 
will influence the perceived acceptance of legal norms.  We decided not to let the 
interviewer explain the contamination incident because this might provoke too 
much variation in the way the 'news' was brought: it concerns a message of at least 
two minutes. Furthermore, we wanted to approximate the conditions of a real 
accident as close as possible, since we suppose that risk perception is dependent of 
the way in which the information regarding the risk is communicated. The result 
was a two minutes' newsflash brought in a media format compatible with the 
interviewers' notebook's operating system, imitating the format of the most popular 
television news.  We will report in another article on this highly experimental 
method to convey dedicated context information in a video format in the course of 
an interview.  

3.3. The weakest link: the interviewers and the interviewed 
In section 2, we listed some threats to the reliability of the answers.  Dealing with 
these threats is a form of quality assurance.  Of utmost importance is the briefing of 
the interviewers: they should be told in the clearest terms how the interview should 
be conducted and how long it should last; furthermore, during this briefing, it could 
not be stressed enough that quality assurance will be applied thoroughly.  
Especially the 'rushing through' phenomenon should be countered in advance. 
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Special attention should also go out to the effects of social desirability: during the 
interviews, interviewers should take a stance as neutral as possible.  Besides, they 
should repeatedly emphasize in the course of the interview that the anonymity of 
the participants is guaranteed in every stage of the research project. 
While bias during the interviews is unavoidable, a thorough briefing of the 
interviewers can help.  It also helps to select an opinion research bureau that has a 
good reputation, even though this will be traded off in the price tag.  
Another bothersome element is respondent reliability.  Long or difficult interviews 
cause fatigue amongst respondents, who will answer anything as long as it helps to 
get the interview over and done with.  Questions should be interesting and not too 
difficult, nor too easy, to begin with.  But of principal importance is the duration of 
the interview:  40 minutes is a maximum for reliable face-to-face interviews.  In 
case CATI is preferred, the timeframe becomes even more stringent. 
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This paper provides some background on the four following papers, 
drawing on the research conducted within the CARL research project. 
CARL is a cross-national 'social sciences research project into the effects of 
stakeholder involvement on decision-making in radioactive waste 
management'. The paper introduces the project, its aims, activities and 
organisational set-up. It touches on the main research angles and briefly 
describes the common framework used to look at each individual country. 

1. The CARL Consortium 
The CARL consortium unites four types of partners (Citizen-stakeholders, Agencies 
responsible for radioactive waste management, social science Research 
organizations, and Licensing and regulatory authorities) in a comparative social 
sciences research project. The project currently runs in four countries, namely 
Belgium, Slovenia, Sweden and the UK; and is co-sponsored by the agencies for 
radwaste management (RWM) in those countries, as well as the Swedish regulators 
and participating citizen stakeholder groups. The NWMO in Canada attached itself 
to the project for the second research phase (April 2005 - February 2006). A Finnish 
researcher also participated during this period, providing a Finnish case study. 
Table 1 gives an overview of the CARL consortium members. A steering 
committee, with representatives from each of the participating countries, 
representing amongst them each of the different types of CARL partners, was set up 
to serve as the consortium's decision-making and arbitration body. 
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Fi 

C 
Municipalities of Mol and 
Dessel; Local Partnerships 
MONA, STORA and PaLoFF 
Municipality of Krsko 

Municipalities of Oskarshamn 
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nuclear facilities 
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-
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Nuclear Control (FANC) 

Slovenian Nuclear Safety 
Administration 
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Environment Agency, 
SEPA, NO 

-
-

Table 1. The CARL Consortium 
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2. The Purpose of the CARL Project 
The CARL partners see this consortium as a platform for interaction and 
collaboration and for the exchange of experiences and ideas. To support and feed 
this capacity building and mutual learning the consortium set up its own research 
programme to study (a) decision-making processes relating to RWM; (b) how those 
are affected by socio-political factors; and (c) how such processes can be developed 
to foster stakeholder involvement while meeting regulatory requirements. The aim 
of the project is thus to develop insights into stakeholder involvement in RWM and 
the outcome of such exercises across all of the participating countries. Particular 
attention is paid to the influence of contextual (historical, social, political) factors on 
participatory initiatives and the integration of such initiatives with technical 
programs in RWM. Throughout the project, the consortium seeks to integrate 
research and networking activities. 

3. The CARL Research Programme 
The CARL research programme is set up around three major research phases. In a 
first preparatory phase, the researchers partners developed a common framework for 
analysing stakeholder involvement in RWM in the participating countries. This 
framework enables the researchers to examine the wider processes within which 
participatory initiatives take place and could be considered to 'succeed' or 'fail'. 
The second phase consisted of the preparation of in-depth country reports, sketching 
the history, context and current situation of stakeholder involvement in RWM in 
each country. These country reports describe the institutional framework for RWM 
(the legal framework, the actors involved, their roles and responsibilities, etc.), 
placed against a wider context of influential external factors (such as discussions and 
decisions on nuclear energy, public confidence in government and science, the 
political status of the local community, etc.). Against this background it was 
analysed how radioactive waste is framed by the different actors involved 
(government agencies, scientific experts, NGOs, local communities), what historical 
events have led to a more open and participatory approach in decision-making, how 
these transformations came about and what effects they had on the waste manager, 
on stakeholder identification, on the decisions made in RWM, on the development 
of technical programmes, and so on. It is the outcome of this research phase that is 
presented in the four following papers, and is the subject of the CARL session at this 
symposium. 
While the second phase of the research programme focused on each country 
individually, the third phase will look at particular issues from a comparative 
perspective, such as stakeholder identification (how do different stakeholder groups 
identify themselves and others as stakeholders; do they recognise themselves in the 
way others frame them?) or the relationship between stakeholder involvement 
processes that are relatively new and the established legal and institutional 
framework. 

For more information see www.carl-research.org 
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1. Introduction 
The focus in this paper1 is on past, current and emerging patterns of stakeholder 
involvement in the siting of a deep repository for final disposal of Sweden’s spent 
nuclear fuel. In particular, we concentrate on how the two municipalities of 
Oskarshamn and Östhammar have acted as engaged stakeholders, and have gained 
recognition as such, in the siting process. In general: How has stakeholder 
involvement gained acceptance as an activity of value in the siting of major waste 
facilities? What are the issues currently subject to stakeholder involvement and how 
have these been decided upon? 

2. Switch to a Strategy Based on Voluntarism and Dialogue 
In the early 1980s the Swedish Nuclear Fuel and Waste Management Company 
(SKB) formulated a systematic geo-scientific research programme of test drillings 
across Sweden with the aim of supporting the site selection process for finding a 
proper location for a final repository for spent nuclear fuel. The original intention 
was to set about discovering the absolute best and safest place to locate a final 
repository. However, the drillings resulted in political protests in most of the 
municipalities where they were conducted, even though they were advertised as 
more concerned with basic research and not part of a site selection process. 
However, this strategy of not involving people turned out to be a disaster for the 
nuclear industry (Lidskog 1994: 57). The industry was forced to change its narrow 
technocratic siting strategy to become more socially sensitive and include the 
opinion of local residents in their future activities. 

In October 1992 SKB sent a letter to all 286 municipalities in Sweden (SKB 
1992). In this letter the work of managing and disposing of nuclear waste was 
presented. This new initiative from SKB, to contact all the Swedish municipalities, 
signalled the adoption of a site selection strategy offering priority to local 
involvement. SKB’s letter resulted in feasibility studies in two municipalities in the 
sparsely populated interior part of northern Sweden. However, after the completion 
of these studies the residents, in local referenda, voted against participating further 

                                                          
1 This paper draws on research conducted within the cross-national research project CARL – A social 

science research project into the effects of stakeholder involvement on decision-making in radioactive 
waste management (see paper ‘Introducing CARL’).
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in the siting process for a deep repository (SKB 1998: 94). After the decisions of 
these municipalities to leave the process no more volunteers were forthcoming. 

3. Feasibility Studies in Communities Already Hosting Nuclear 
Facilities 

In May 1995, SKB published a report providing an overview of the nation’s five 
nuclear municipalities offering a first assessment of their suitability for the siting of 
a deep repository (SKB 1995). Given the likely presence of appropriate bedrock in 
several of these communities, the existing infrastructure, as well as the established 
knowledge and competence in these locations is deemed important for defining them 
as prospective sites for a deep repository.  

On the basis of its preliminary overview, SKB was able to identify Varberg, 
Östhammar, Nyköping and Oskarshamn as good candidates for feasibility studies. 
When SKB proceeded to invite these four municipalities to accept feasibility studies 
they received four different responses (Sundqvist 2002: 191, SOU 2002). 
Östhammar took just four weeks to say yes to a feasibility study after a vote in the 
municipal council. Varberg, after suffering a minor earthquake at the time of SKB’s 
invitation, voted not to allow a feasibility study. Nyköping decided not to take a 
formal decision on the issue, as they saw no way of formally preventing SKB from 
assessing their feasibility if that is what they wished to do. Oskarshamn voted yes to 
a feasibility study, but only after 17 months of local deliberations and planned 
activities. It was not until October 1996 that SKB finally learnt that they were 
officially welcome to carry out a feasibility study in Oskarshamn. 

Concentrating on the cases of Östhammar and Oskarshamn, how then should we 
interpret their contrasting approaches to accepting a feasibility study? Regards 
Östhammar, it appears that they reasoned that they had been asked to participate in a 
nationwide siting process and although all the steps in this process are clearly not of 
equal relevance to them, being a participant requires that you follow them. Unlike 
all those municipalities who had ignored SKB’s 1992 invitation, Östhammar were 
happy enough, when directly asked, to speedily confirm their faith in SKB as a local 
employer, and their willingness to develop their co-operation with the nuclear 
industry further. Oskarshamn, however, viewed participation in a feasibility study in 
terms of a strategic opportunity for them, as by 1995 they were already an 
experienced and organized local stakeholder in nuclear waste issues. In this respect 
they had already assumed a unique position in relation to the other nuclear 
municipalities in Sweden. Already with the siting of CLAB (the central interim 
storage facility for spent nuclear fuel) in Oskarshamn in 1980, the future of the 
municipality became wedded with the success or failure of the KBS-3 method.2

When Oskarshamn eventually said yes to a feasibility study, they made this 
conditional upon the fulfilment of a particular set of local demands directed as much 
towards central government as towards SKB. In many instances, these demands 

                                                          
2 SKB’s choice of method for spent nuclear fuel disposal is the multi-barrier KBS system. This method 

was rapidly developed in the late 1970s as a response to a legislation requiring absolute safe handling of 
spent nuclear fuel in order to get permission to fuel new nuclear reactors. As a consequence, and after 
government approval, Sweden became world leading in nuclear waste management, and the KBS 
system, an international point of reference for technological work in the field. 
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were not new concerns for the municipality, but related to established lines of local 
policy which the municipality was again taking the opportunity to advance. 
According to the municipality, the organization they established in relation to SKB’s 
feasibility study amounted to the development of an Oskarshamn Model for local 
stakeholder involvement (SOU 2002: 219). 

Underlying, the Oskarshamn Model is the perception of something like a 
mutual hostage situation characterizing the relationship between SKB and the 
municipalities hosting nuclear facilities in Sweden (cf. Rees 1994). Both the 
possible future, or the final burial of the Swedish nuclear programme is currently 
dependent upon the establishment of a new pattern of ‘voluntary relations’ between 
SKB and the municipal hosts of the KBS-3 system of spent nuclear fuel disposal. As 
new municipalities interested in entering into such a pattern of ‘voluntary relations’ 
with SKB were not sufficiently forthcoming after 1992, SKB were by 1995 obliged 
to start facing the prospect of siting the whole of the KBS-3 system within the 
Swedish nuclear industry’s own backyard. As the custodians of this backyard the 
municipalities already hosting nuclear facilities were thereby encouraged to 
recognize that SKB was on the verge of becoming just as much their hostage in the 
search for a safe solution to the waste problem, as they already were of them. 

The turn of SKB to communities already hosting nuclear facilities as potential 
hosts for feasibility studies, eventually led to three additional municipalities also 
accepting feasibility studies. These municipalities are neighbouring ones to 
Östhammar and Oskarshamn: Tierp, Älvkarleby and Hultsfred. On 15th November 
2000 SKB publicly announced its choice of sites for site investigations, thereafter a 
full-scale report was published one month later (SKB 2000). The chosen sites were 
located in the municipalities of Östhammar, Oskarshamn and Tierp (a ‘reserve’ site 
was also identified in the municipality of Nyköping). The reactions in Nyköping and 
Tierp led to withdrawal from the siting process, while Oskarshamn and Östhammar 
accepted site investigations. 

4. Site Investigations in Östhammar and Oskarshamn 
As during the feasibility study stage, the municipality of Östhammar wasted little 
time in agreeing to host a site investigation after the government decision at the 
beginning of November 2001. A decision on the matter was taken on 4th December 
when the municipal council voted 43 to 5 in favour of hosting an investigation. A 
contract with SKB was signed shortly after the municipal decision where the 
municipality set down 15 separate conditions. These conditions are not particularly 
exceptional and determine, for example, that SKB alone shall carry out the site 
investigation; that the municipality is not bound to accept further 
studies/investigations in connection with the siting of a deep repository; that the 
municipality shall be granted unlimited access to the results of the site investigation; 
that highly technical aspects of SKB’s investigation shall be summarized in a 
fashion understandable by local citizens; that the municipality’s reference group 
shall be kept well-informed about the progress of the site investigation in a fashion 
that enables them to pass on information to local citizens; that the municipality’s 
reference group’s own ideas and perspectives are given due attention by SKB; that 
SKB themselves maintain a high level of ambition to inform local citizens about the 
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progress of their site investigation paying special attention to young people, summer 
residents and those living close to a proposed repository; and that municipal 
expenses in connection with a site investigation shall be reimbursed through the 
Nuclear Waste Fund (Östhammars Kommun 2002).  

The municipal council in Oskarshamn voted to allow SKB to carry out a site 
investigation in March 2002. The 13 conditions they set down framing their 
agreement to host a site investigation are, as to be expected, far more detailed and 
challenging than those set down in Östhammar. They are also directed at SKI and 
SSI, and not only at SKB. In this way they make evident a clear ambition to shape 
and influence the site investigation process. Some of the more notable conditions 
include: 
• Only spent fuel deriving from Swedish nuclear power plants in the volumes 
publicized by SKB is under consideration in the site investigation. The siting of a 
new repository for low- and medium-level waste (SFL3-5) remains a separate issue. 
• SKB and the government authorities must deepen their dialogue with citizens over 
issues of safety and radiation protection and must not handle these issues in isolation 
from the public. 
• SKI and SSI must remain highly observant of SKB’s work and keep the 
municipality regularly informed of the latter’s ability to live up to the rigorous 
investigative standards imposed upon them by government authority.  
• The connection between safety analyses and the specific criteria for choosing one 
particular site over another for a deep repository must be clarified further by SKB 
• The municipality demands that SKI and SSI during the course of the site 
investigation make a systematic summary of the relevant research which in 
important respects has come to conclusions other than those reached by SKB. The 
government authorities should also evaluate this alternative research. 
• The municipality requires a decision from government as to the acceptability of 
their position that: Oskarshamn will only say yes to an encapsulation plant on 
condition that this facility will not be commissioned before a site for a deep 
repository has been subject to government review and decision.  
• In accordance with the government decision on site investigations, the question of 
which alternatives (methods and sites) should be dealt with in a comprehensive 
fashion through the EIA process. 
• The long-term relations of responsibility for a deep repository must be clarified 
further. (Oskarshamns kommun 2005) 

If feasibility studies were more concerned with surface conditions and the 
political geology of different municipalities, site investigations re-focus attention on 
underlying bedrock conditions determining a municipality’s suitability for hosting a 
deep repository. Site investigations can be seen as coinciding with the resumption of 
a research-driven siting process for a deep repository. After an interlude lasting 16 
years (1986-2002), issues of physical access to municipal space and local political 
acceptance have been finally overcome, and SKB’s drilling equipment has now once 
again assumed a position centre-stage in the siting process. There now exists a 
general expectation that the bedrock conditions in either Östhammar or Oskarshamn 
(or even in both locations) will, most likely, be deemed ‘good enough’ to host a 
deep repository by both SKB and the responsible government authorities (SKI and 
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SSI). While initial test drillings in the early 1980s proceeded with only the informed 
consent of local landowners, today’s site investigations are being accompanied by 
highly elaborate EIA procedures. 

The key characteristic of SKB’s site investigations in Östhammar and 
Oskarshamn is their bifurcated nature. Three different types of government 
legislation have a bearing on the siting process for encapsulation plant and deep 
repository (SKB 2003). The two major forms of legislation are the Act on Nuclear 
Activities from 1984 and the Swedish Environmental Code (superseding previous 
environmental legislation) from 1999. In addition, SKB have to apply for general 
planning permission for both developments from the relevant municipal authority. 
Current site investigations are in the first instance designed to produce the new 
technical and geological knowledge required to respond to the rigorous demands for 
nuclear safety that SKI and SSI are responsible for enforcing in accordance with the 
Act on Nuclear Activities. Thus, the stakeholders involved in assuring that this 
legislation is respected are both relatively few in number, and largely predefined by 
their possession of highly specialised and accredited forms of expertise. 

Site investigations are also, however, to form the basis for the preparation by 
SKB of detailed Environmental impact statements (EIS) to be submitted to 
‘Environmental Courts’ (miljödomstolar) in respect of the Swedish Environmental 
Code. Here the possible and expected impacts of the two planned facilities on the 
natural environment, human health and society are to stand in focus. The question of 
alternative sitings must be seriously addressed, as must the use of alternative 
methods for achieving the same technological ends. In addition, the option of 
carrying out no development at all must be addressed (the so-called zero-alternative) 
for both an encapsulation plant and deep repository. Compared to the Act on 
Nuclear Activities, therefore, the potential number of stakeholders involved in 
guaranteeing that sufficiently comprehensive EIS are prepared appears relatively 
large. Furthermore, who all these stakeholders are is not at all easy to define in 
advance of the Environmental impact assessment (EIA) processes generating the 
EIS. For this reason, there appears to be a built-in tension in SKB’s site 
investigations in Oskarshamn and Östhammar. Depending upon which government 
legislation achieves greatest influence over these investigations, stakeholder 
involvement will either be progressively opened up during the course of 
investigations, or continue to remain relatively limited and contained. The outcome 
of the site investigations will in the course of the next year or so, either appear 
increasingly open, or increasingly predictable. The built-in tension in SKB’s site 
investigations is also heightened by the fact that it is intended to produce single 
documents where EIS and safety analyses will be attached and wedded to each 
other, allowing more or less the same documents to be submitted for trial/approval 
by both SKI and the Environmental Courts. In this ambition, the legitimacy of one 
style of addressing and responding to government authority clearly risks prevailing 
over the legitimacy of another. 

Therefore, how SKB’s site investigations will turn out can be seen to depend 
upon the extent to which their bifurcated nature is upheld or challenged. Will site 
investigations continue to focus on the safe implementation of the KBS-3 system of 
spent fuel disposal in either Oskarshamn or Östhammar with respect to the Act on 
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Nuclear Activities? Or will the EIA process challenge this situation by breathing 
new life into the ‘big issues’ of alternative methods of waste management and 
alternative sites? Clearly, as far as SKB are concerned the less new life that is 
breathed into the ‘big issues’ the better. The ‘big issues’ are to remain relatively-
speaking non-issues, which are to be understood as already having been settled prior
to commencement of site investigations. To keep the ‘big issues’ at bay and no 
threat to their basic mission of implementing the KBS-3 system in either Östhammar 
or Oskarshamn, SKB have serious reasons for wanting to keep the lid on the EIA 
process. In this situation the decisive actors during site investigations are likely to be 
the two government authorities SKI and SSI. Will these two actors be prepared to 
remain relatively closed away with SKB negotiating nuclear safety with respect to 
the KBS-3 system, or will they allow themselves to be drawn more into the open, 
and into the centre of a potentially expanding EIA process? 

SKB’s current approach to the EIA process during site investigations is to focus 
most attention on 1) informing about the progress of their geological investigations 
in Östhammar and Oskarshamn and 2) staging discussions with municipalities, local 
citizens and local organizations concerning the design and construction of a deep 
repository and encapsulation plant in relation to local health and environmental 
issues. It is emphasized by SKB that EIA meetings are a valuable opportunity to 
take account of local citizens’ insights and perspectives, and that they should be 
characterized by a mutual exchange of knowledge and ideas (SKB 2004: 7). Given 
the preference of the municipality of Östhammar, discussed above, for treating 
nuclear waste management as far as possible as an unexceptional activity, it would 
appear that they can carry few objections to SKB’s current approach to the EIA 
process. The municipality of Oskarshamn, on the other hand, clearly have reasons 
for feeling relatively dissatisfied. The current EIA process neither lives up to the 
‘Oskarshamn Model’ for local stakeholder involvement, nor to the specific 
conditions they have laid down governing their participation in a site investigation. 
The Oskarshamn Model emphasizes openness and involvement in the decision-
making process for the municipality. It also stresses that SKB must be pressed into 
providing clear answers to ‘difficult’ questions. In relation to site investigations, the 
most ‘difficult’ question to which Oskarshamn require a clear answer is the one 
concerning the exact criteria by which SKB will decide which site investigated is 
best-suited for a deep repository (Oskarshamns kommun 2004). Considering the 
conditions laid down by Oskarshamn for allowing a site investigation, it is obvious 
that they want to use the EIA process (their established ‘platform’) to open up issues 
of safety, alternative methods and sitings in order to achieve transparency. Just 
because they see themselves as a long-established ally of SKB in the implementation 
of the KBS-3 system (first a relatively involuntary ally, but now a more self-
determining one), they refuse to be kept in the dark about the technical details of the 
siting process as the naming of a single site draws closer. While not opposed to the 
KBS-3 system in which they already have so much invested, the municipality of 
Oskarshamn is still prepared to challenge the currently bifurcated character of 
SKB’s site investigations. As in the past, the municipality wants to strengthen their 
position as a stakeholder by mobilizing environmental legislation to loosen the grip 
of the Act on Nuclear Activities on the siting of major waste facilities. As the 



510

municipality of Oskarshamn has explicitly stated they consider SKB’s current 
approach to the questions of alternative methods and sites in the preparation of an 
EIS as inadequate and insufficient (Oskarshamns kommun 2005). In this connection, 
Oskarshamn are also prepared to demand of SKI and SSI (‘their experts’ according 
to the Oskarshamn Model) that something be done about the situation in the further 
development of the EIA process. The interesting aspect to follow will be how far 
Oskarshamn’s ambition to enlarge the EIA process will take it beyond what SKB 
currently intend. Also, if the lid is lifted on the ‘big issues’ of safety connected to 
alternative methods and sitings, is there a risk/chance that the EIA process will 
expand beyond what even the municipality of Oskarshamn desire? 

5. Conclusions
An effect of the history of nuclear activity in Oskarshamn and Östhammar is that 
stakeholder involvement over a final repository can be divided into social and 
technical issues. Both municipalities have out of tradition, as part of their social 
acceptance of a new repository, been prepared to surrender extended involvement in 
key safety issues. They have been prepared to do this because they also see 
themselves being able to delegate these safety issues to the government authorities 
SSI and SKI. These two authorities have been acceptable to the two municipalities 
as their legitimate ‘technological guardians’. 

As physical geology re-enters the siting process for a deep repository, 
Oskarshamn appear more prepared to break with tradition than Östhammar. 
Oskarshamn are currently demanding transparency from SKB in relation to the exact 
technical and geological criteria they will use to choose between them and 
Östhammar as a repository site. In contrast to Östhammar, Oskarshamn are 
preparing with the expected help of SKI and SSI to dispute their geology and its 
relation to nuclear safety with SKB if they consider it necessary. If Oskarshamn act 
to draw safety issues in relation to alternative methods and sitings into the EIA 
process where might this lead? 

In 1995 the government decided that municipalities chosen for feasibility 
studies as regards an encapsulation plant or deep repository be offered financial 
assistance from the Nuclear Waste Fund. In 1996 the legislation was altered to 
confirm this (SOU 2002:46, p.124). In 2004, a similar change was made in order to 
offer financial support to non-governmental organizations participating in the EIA 
process connected with site investigations. As environmental groups now enter the 
process (three groups were granted funding in the first round – 2005) the character 
of site investigations may change. A different understanding of what should be 
subject to stakeholder involvement is now on the table, but how exactly this will 
influence the process is still too early to say. The group most visible so far, the 
Swedish NGO Office for Nuclear Waste Review (MKG), has published, however, a 
thorough review of SKB’s R&D programme from 2004. In this it is obvious that the 
Group wants to focus on a more strict assessment of a proposed final repository in 
relation to the requirements stated in the Environmental Code, that the suitability of 
a site should be determined by its ability to protect human health and the 
environment, which places substantial demands upon the site chosen. Moreover, 
according the Code the best available technology should be used and alternative 
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technology presented. According to MKG, SKB are not fulfilling these requirements 
in respect of the Environmental Code. The KBS method as well as the two sites in 
Oskarshamn and Östhammar are not chosen in relation to these requirements (MKG 
2005). MKG, therefore, seems unwilling to proceed on the assumption that a final 
repository should be sited in either Östhammar or Oskarshamn, without detailed 
comparisons with other sites being carried out. 

In this paper we have tried to show the changing patterns of stakeholder 
involvement, and also that the current pattern, often mentioned as stable, is not 
naturally given. Many uncertainties could be listed, but what we know for sure is 
that the nature of stakeholder involvement at any moment in time always remains 
contingent and fluid. Who the major and minor stakeholders are; which 
opportunities they have to act, and on what issues are continually shifting matters. 
While things can appear to be proceeding in a relatively orderly step-by-step 
fashion, the reality of stakeholder involvement is that things are continually on the 
verge of turning out otherwise.  
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1. Introduction 
This papers draws a bird’s eye view of what exists today regarding participation in 
decision-making relating to the management of radioactive waste (RW) in Belgium. 
It does not focus on the practicalities of the organisational set up of the participation, 
as this already has been subject of a VALDOR paper in 2001 [1]. The paper 
sketches a general state of affairs, drawing on essential characteristics of the current 
participatory programme and placing it in a broader historical and socio-political 
context.  

2. NIRAS/ONDRAF’s current participatory programme 
The current Belgian programme for stakeholder involvement in radioactive waste 
management (RWM) only dates back a few years. At present participation of the so 
called citizen-stakeholder is only actively sought where the long-term management 
(the finding of a suitable site for a final repository – sic) is concerned of low and 
intermediate-level short-lived waste (LILW). This participatory process took shape 
through the setting up of local partnerships in communities interested in studying the 
possibility of hosting a LILW-repository [1]. 

In 1998 this new site selection approach was launched, based on the principles of: 
(a) voluntarism, (b) local participation in the decision-making through joint project 
development, (c) site specific repository design, and (d) development of an 
integrated repository project. 

The new approach led to the establishment of three local partnerships, uniting local 
councils’ representatives, local civil society and NIRAS/ONDRAF (the Belgian 
agency for RWM) in joint project development: STOLA in the municipality of 
Dessel (Sept 1999), MONA in the municipality of Mol (Feb 2000) and PaLoFF as a 
joint-venture of the municipalities of Fleurus and Farciennes (Feb 2003). All three 
partnerships put forward an integrated project proposal, but only the municipal 
councils of Dessel and Mol accepted the proposal and are now the official candidate 
sites to host a LILW-repository. STOLA meanwhile (April 2005) transformed itself 
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into STORA, adopting like MONA (November 2005) new bylaws allowing for the 
continuation of local participation in the decision-making on LILW at the same time 
demanding a debate on HLW and claiming a role in that.  

2.1. Voluntarism 
The process for siting a LILW-repository was set up as a voluntary one. Potential 
host communities had to declare themselves (by a municipal council’s decision) 
explicitly prepared to study and discuss the possibility of hosting such facility. 
Engagement at this stage did not mean an immediate engagement to actually host 
the facility. This gave the municipalities a de facto right to veto and the opportunity 
to stipulate the conditions for becoming a host community. 
Although NIRAS/ONDRAF was explicitly asked to perform site investigations first 
and foremost in the existing nuclear communities, the principle of voluntarism was 
also extended to these communities. However, as the only municipalities prepared to 
engage themselves in the process were nuclear communities, there is good cause to 
claim there was a certain degree of ‘forced voluntarism’ involved. In this context 
this seems to a large extent unavoidable, as at least part of the waste to be disposed 
of is already stored at one or more locations. Still, not all Belgian nuclear 
communities were willing to engage in the siting process1 and NIRAS/ONDRAF 
abstained from further site investigations there. Furthermore, not all engaged 
communities were actively perceived as ‘nuclear’ by their inhabitants. 
In both Dessel and Mol clearly the main reason to engage in the programme was the 
presence of the temporary storage facility at Belgoprocess, the nuclear companies2

and the nuclear research centre. This justification was given by just about anybody 
interviewed in an exploratory study before setting up the partnerships STOLA and 
MONA. Both could therefore fully be regarded as nuclear communities or ‘nuclear 
oases’, namely communities with a relatively strong3 nuclear industry having an 
important impact on local economy and with a strong self identification related to 
that nuclear character [2]. Moreover the nuclear character of the Mol-Dessel region 
dates back to the 1950’s, since when the presence of the national nuclear research 
centre (today SCK•CEN) in Mol attracted other nuclear activity to the area. Some of 
this activity over the years moved or ceased to exist, in some cases leaving a legacy 
of contaminated sites and buildings, today referred to as ‘historical waste’. In 
Fleurus-Farciennes, a rather impoverished part of the country, the reason to engage 
in the process stemmed more form a perceived opportunity for local development, 
than form the perceived nuclear character of the community. The presence of a small 
nuclear site and the relatively small scale activities of the one nuclear company, 
IRE4, were locally not widely known. Unlike in Mol and Dessel, this nuclear 
activity has no fundamental impact on regional employment. Therefore one could 
not actually speak of the existence of a ‘nuclear culture’ in these communities. 

                                                          
1 Namely the communities of Huy and Beveren (hosting the nuclear power plants of respectively Tihange 

and Doel) declined NIRAS/ONDRAF’s invitation to consider hosting a LIWL-repository. 
2 Activities: decommissioning and processing and storage of RW (both LILW and HLW); production of 

fuel elements for NPP; nuclear decontamination; packaging and transport of radioactive materials. 
3 Yet some today experience major financial difficulties, due to a decline in the demand for MOX-fuel. 
4 Production of radioisotopes for medical use and development of measurement techniques. 
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Crucial for the volunteering municipalities appears to have been the de facto local 
right to veto that was given them. Although no legal basis for such a veto right 
exists, NIRAS-ONDRAF’s then director-general, as well as his successor, solemnly 
declared to uphold this gentlemen’s agreement. This veto right seems to have 
empowered the local communities, making it possible for them to go a long way in 
the process without having to commit to more than moving unto the next step. At 
any given point they could retract their collaboration, thus gaining a considerable 
power over NIRAS/ONDRAF as initiator, and indirectly also over the federal 
government and the waste producers. Although for Dessel and (to a lesser extent) 
Mol, the right to veto cannot prevent the waste already there to stay in the 
community, it can be used to block options they do not agree with. This contractual 
veto offered by NIRAS/ONDRAF thus empowers them to take up a responsibility 
for a situation that was imposed on them without their explicit consent a good many 
years ago. However by giving them this veto right, NIRAS/ONDRAF also reassures 
itself of strong alleys against both the waste producers and the federal government.  

2.2. Local Participation in the Decision-Making Process Through Joint Project 
Development 

The partnership approach wanted to give potential host communities the opportunity 
to become involved from the outset in the development of the repository project, 
thus enabling them to determine for themselves the conditions for accepting such a 
drastic intervention in their immediate surroundings. The focus was thereby placed 
on the local level, to give as many people - potentially affected by their community 
becoming a host for a LILW-repository - the opportunity to participate in the 
decision-making process. The local partnerships therefore assembled not only local 
politicians, but also delegates from environmental, cultural, social, socio-economic 
and other locally based organisations. These representatives from the local civil 
society were taken to be to a great extent representative for the different views and 
sensitivities regarding both the waste issue and local community life. It were those 
partners (local politicians and civil society) that seated in the partnership’s principal 
decision-making bodies, casting their vote on the proposed project before handing it 
to the municipality. Individual citizens were also invited to take part in working 
group discussions, preparing the project proposal in detail5. It was also the task of 
the partnership to communicate with its grassroots - the local population - and to 
supply information about its activities, as well as about related issues, and to invite 
people to contribute to the debate. This communication was set up through both 
formal and informal channels. 
The bylaws of all three partnerships referred to the objective of the organisation 
being “to study the possibility of hosting a LILW-repository and to develop an 
integrated project proposal”. Therefore the partnerships could be seen as the 
carriers of the site investigations and the repository design, dealing with all 
related issues such as safety, social, economic and ecological impact, urban 
planning, etc. Concerning the repository design, the local partners critically 
examined NIRAS/ONDRAF’s propositions and entered into intense discussions 
                                                          
5 In MONA about 33% of the working group members were individual citizen; in STOLA about 31%; 

and in PaLoFF 24% (own calculations based on data provided by the partnerships). 
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with the RWM agency, occasionally commissioning additional studies or engaging 
their own experts to scrutinize the blueprints. This clearly led to a form of co-
ownership between NIRAS/ONDRAF and her local partners over the outcome of 
the process. The end product of a local partnership was to be either a specific project 
proposal considered acceptable by all partners (or at least a majority) or the signal 
that hosting a LILW-repository was not considered to be acceptable (whatever the 
reason). That end result was consequently brought before the municipal council to 
take a formal political decision about putting the municipality up as a potential host 
community.  

2.3. Site Specific Repository Design 
At the end of the 1990’s NIRAS/ONDRAF gradually changed its site selection 
approach from looking for the optimum site (based on a generic repository concept 
relying heavily on physical site characteristics) to finding a suitable site. Such 
suitability is function of both socio-political factors and scientific and technical 
criteria. As it is self-evident that social and political acceptability are not necessarily 
to be found at a technically optimal site, a voluntary siting process calls for more 
emphasis on engineering, site or repository design and impact management to 
guaranty safety [3]. In other words, instead of finding a site to host a repository 
designed in advance, the challenge became to design a safe and suitable repository 
for a (conditionally) given location.  
This approach has been questioned by some, claiming that letting socio-political 
factors be decisive at the outset of a site selection process comes down to bribing 
communities into accepting unsafe solutions to an inherently technical problem. 
This reproach has occasionally been made by Greenpeace and other ecologists 
commenting in the national press on the partnership approach and by a few local 
players in Mol and Fleurus-Farciennes. Nevertheless most other local parties 
involved (particularly in Mol and Dessel) seem convinced they had enough control 
over the situation and enough input of their own to be able to stand firm against any 
accusations of bribery. The environmental movement actually never truly 
campaigned against the partnerships as such, but did stick to the old discourse of 
rejecting the proposed solutions by NIRAS/ONDRAF and subsequently by the 
partnerships. Following the withdrawal of Fleurus and Farciennes a press release 
was issued recently to express concern about the disposal method chosen in Mol and 
Dessel, demanding the government not to approve of their candidacies6.   

2.4. Development of an Integrated Repository Project 
In looking for a possibility to gain social acceptance, the point of departure of 
NIRAS/ONDRAF’s new work programme was that the desired repository should 
not only serve a national cause (solving the question of what to do with the LILW on 
the long-term), but also bring added value to the host community. This was 
translated in the notion of ‘integrated repository project’, a project consisting of both 
a repository and an accompanying local project of a socio-economic or other nature, 
seen as interdependent and inseparable. NIRAS/ONDRAF engaged itself vis à vis 
                                                          
6 Joint press release by the Bond Beter Leefmilieu and Greenpeace – Brussels, February 24, 2006 

(http://www.bondbeterleefmilieu.be/page.php/15/show/424). 
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the participating local communities to uphold this principle and to never consider 
commencing the construction of a disposal facility without being capable of fully 
guaranteeing the realisation of the accompanying local project. This assurance to 
honour at all times the integrated character of the mutually designed project proposal 
again took the form of a gentlemen’s agreement. Since the final decision in this case 
lays with the Belgian federal government, the director general of NIRAS/ONDRAF 
personally could only give his word that his organisation would unconditionally 
support the decision taken by the partnership. This appears to have been accepted by 
the participating communities. However, even though most local partners seem to 
have faith in NIRAS/ONDRAF’s best intentions, they are not always convinced that 
other important players (in particular the federal government and the waste 
producers, being the most likely candidates to finance the endeavour) will subscribe 
as willingly to this principle. Both the communities of Dessel and Mol have 
therefore put themselves forward as a potential host community under the condition 
that first and foremost a number of local demands are met, among which the 
upholding of a participatory decision making structure ([4] en [5]).  
Behind the joint development of an integrated project proposal was the assumption 
that this could prevent ending up in a situation where an expert project is imposed 
on an unwilling community. Eventually all three partnerships put forward an 
integrated project proposal, but to what extent can these be considered as co-
authored by all parties involved? However genuine the intent to jointly develop the 
project, one could not help but notice that in practice the initiative often remained 
with NIRAS/ONDRAF. Still, this did not mean there was no critical reflection about 
the propositions made. In fact, from very early in the process, the partnerships took 
up the role of ‘patron’ positioning NIRAS/ONDRAF in the role of architect. In 
Fleurus-Farciennes this was manifested by the demand to draft a first design before 
even entering into a full blown partnership7. For MONA and particularly STOLA, 
this can be deduced from the vocabulary used (referring to particular roles and 
responsibilities in the field of building and constructing) and the way the working 
group gatherings were set in scene. This is illustrated by the following example. 
About a year onward in the process, the STOLA working group looking at 
implantation and design of the repository paused to reflect on its own role and came 
to the following definition: 
“STOLA is not a designers group, but takes up the role of a ‘patron’ commissioning a 
repository facility. NIRAS/ONDRAF is seen as  the architect presenting STOLA with one or 
more proposals and a number of options. The partnership will scrupulously evaluate and 
critically asse the proposed options. At any time STOLA can subject these proposals to 
external advise from experts of its own choosing. STOLA will not make any technical choices 
as such, but will decide to agree (or not to agree) with the technical proposals from 
NIRAS/ONDRAF. STOLA however retains the right to require supplementary facilities, 
without having to specify the technical details.”8

                                                          
7 Situated in a former mining area, it was not sure a suitable site would be available in Fleurus-

Farciennes. Therefore NIRAS/ONDRAF was asked to perform preliminary site investigations and make 
suggestions for a repository design adapted to the local environment. This was followed by a technical 
follow up committee (experts designated by the municipalities) and a local information committee. 

8 STOLA working group Implantation & Design - Minutes February 28, 2001: author’s free translation. 
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In MONA this was less explicitly pronounced, but there too, the working group on 
implantation and design for instance drafted “order books” through which 
NIRAS/ONDRAF was to account for the technical choices presented.  
When questioned in the summer of 2005 about the impact of local participants on 
the process, many NIRAS/ONDRAF collaborators felt the local people had to a 
large extend “bought into” their framing of the problem. After long and fruitful (but 
from their perspective sometimes too long and unnecessary) discussions the local 
partners agreed to most of the initial proposals. Chances are indeed that, when 
drawing this on a scale, the position of the local participants has evolved slightly 
more in the direction of NIRAS/ONDRAF, than the other way around. But there has 
undeniably been an evolution from both sides. Local people taking part in a group 
discussion about their experiences with STOLA (June 29, 2005) testified they felt 
they had truly been listened to and had been able to contribute in a constructive 
fashion to the project. They at least were convinced the outcome was well and truly 
an integrated project. Their appreciation was shared by 94% of the respondents (to a 
questionnaire send to all - current and former - participants in the partnerships9)
from MONA and STOLA, who had the impression they had been listened to and 
been taken seriously throughout the process. Up to 75% was convinced they had 
been able to influence the project at certain points. With the exception of 2 people, 
all respondents agreed it had been worth the while to dedicate all this time10 and 
effort to this issue. Similar conclusions could at that stage not been drawn for 
PaLoFF, since the work there had not been finished at the time. 
Although the critical reflection in the partnerships did not lead to a rejection of the 
basic proposals by NIRAS/ONDRAF, it did provoke a number of changes to the 
project. Depending on the source, those were seen as fundamental (by the local 
participants, in particular those from STOLA) or as not unimportant, but certainly 
not crucial (by NIRAS/ONDRAF). The following is just one particular example of 
such changes: In Mol and Dessel local people were very concerned about the high 
groundwater-level affecting a surface repository. Each partnership consequently put 
forward its own suggestions to solve this problem. In STOLA it was suggested (and 
accepted) to change the proposed elevation (to safeguard the installation from 
groundwater seeping through) by a cave or basement that could serve as a 
monitoring area and ‘drip-tray’.  
Worth mentioning here finally is that the partnerships not only occupied themselves 
with the primary goal of considering the possibility to host a LILW-repository. In all 
three we also see the introduction of secondary objects and objectives. In MONA 
and PaLoFF this was explicitly and implicitly put down in the bylaws. The MONA 
bylaws for example stipulated: “within the context of the partnership, other aspects 
of RWM can be also discussed”. But even without the bylaws providing for it, in 
STOLA too a good number of secondary objects surfaced along the way. 

3. Other Issues and Historical Development of RWM in Belgium 
                                                          
9 Survey held among the participants (including people who at one point stepped out of the process) from 

MONA, STOLA and PaLoFF – summer 2005. 
10 In all some 4 years of working group meetings, 3 months of preparations and 9 months of rounding up. 
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In the early days of nuclear activity SCK•CEN as the largest producer of RW 
established its own ‘Waste Department’, taking care of all Belgian radioactive 
waste. With the growth of nuclear activities and the development of nuclear power 
plants (early 1970’s)11, SCK CEN’s share in the total RW production gradually 
diminished from 40% (1950’s) to 18% (1980). The centre was moreover technically 
not capable of treating all different types of RW, so the nuclear power plants were 
themselves equipped with in situ storage facilities for high and intermediate-level 
waste (mainly spent fuel). The low-level waste continued to be send to SCK•CEN.  
Meanwhile the need for an independent waste management organisation and an 
independent control authority grew. In 1980 NIRAS/ONDRAF was founded by law 
as a government agency, becoming operational in 1982. The Federal Agency for 
Nuclear Control (FANC) - basically a regrouping of different government 
departments previously spread over a number of administrative services - was 
created by law in 1994, finally becoming operational in 2001. 
Up until the 1970’s, the treatment of RW was generally comparable to the treatment 
of other industrial wastes and the question of the long-term management had not yet 
become an issue. It was only in the 1980’s that the RW problem came into the 
public debate following international incidents and developments as well as a major 
national RW scandal. Until then the nuclear sector stated the waste problem was 
technical manageable, but a concrete plan was never elaborated. Until 1982 low-
level waste was dumped in the sea. But these practises were put to an end by an 
international moratorium in 1983, calling for a new land-based solution. From the 
beginning of the nuclear energy programme reprocessing of spent nuclear fuel was 
favoured to direct storage. However in 1993 a moratorium was installed on 
reprocessing. The intention was to hold a parliamentary debate concerning this 
problem in five years time, but until now, this debate has not taken place. 
Meanwhile all spent fuel is kept in temporary storage at the NPP sites. 
NIRAS/ONDRAF is legally not responsible for this spent fuel, for as long as the 
electricity company does not declare it “waste” and hands it over to the RWM 
agency. The vitrified high-level waste (HLW), the end-product of the reprocessing  
periodically returning from the reprocessing plant in La Hague (France), is stored at 
the site of Belgoprocess in Dessel. At present, the management of long-lived high 
and intermediate-level waste is mainly focused on short-term management. The 
long-term management is still in a phase of research and development. For more 
than 25 years, researchers have been studying the potential to dispose of the long-
lived and high-level waste in an underground repository in Boom clay, constructing 
for this purpose an underground laboratory (HADES) at the site of SCK•CEN. As 
the research over this period progressed, an implicit decision-making process has 
gradually set out the course for future options in the long-term management of the 
high-level waste. Hardly any tangible political decision has thus far been made and 
no form of public debate or stakeholder involvement was set up regarding this 
research activity and its socio-political consequences.  

                                                          
11 At present 7 reactors are active at 2 reactor sites, generating around 55 to 60% of Belgian electricity. A 

federal law (2003) forbids any future construction of industrial atomic fission reactors for electricity 
generation; stipulating at the same time the deactivation of all existing reactors 40 years after becoming 
operational. Only in case of severe shortage in electricity supply deactivation could be reweighed. 
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In 2001 NIRAS/ONDRAF published a background document, accompanying the 
second SAFIR report (Safety Assessment and Feasibility Interim Report) covering 
the results of the research programme from 1990 to 2000 and indicating the main 
technical orientations for the future. This background document [6] discusses the 
integration of technical and societal dimensions of the long-term management of 
HLW with regard to design requirements and principles of selecting a suitable host 
formation and site. It furthermore refers to a growing international consensus that in 
the search for a long-term solution for RWM societal aspects are of equal value as 
technical aspects, calling upon the government to commission NIRAS/ONDRAF 
with the task of setting the stage for a “genuine and effective dialogue leading to a 
transparent and legitimate decision-making process” [6]. In spite of this clear 
declaration of intent, five years later the public, nor particular stakeholder groups 
have still not had the opportunity to discuss possible options for an acceptable 
solution concerning the long-term management of HLW.   

4. Conclusion
At present stakeholder involvement in RWM in Belgium focuses solely on siting a 
LILW-repository, engaging primarily local citizen-stakeholders. If accepting the 
value of participation in this programme, which NIRAS/ONDRAF explicitly states, 
the biggest future challenge for the agency will be to match the efforts in its LILW-
programme with similar efforts for the whole of its management operations, both 
short-term and long-term; and both site specific as well as on a general policy level. 
The local partnerships (in particular STORA and MONA) today have become 
NIRAS/ONDRAF’s most important stakeholders. Their insisting on opening up a 
HLW-debate (but without the intention of turning it into a site selection process) 
might therefore be just the leverage needed to move from a declaration of intent to 
the setting up of an active participatory programme. Although some might regret it, 
the introduction of the partnership approach has opened up a Pandora’s box, creating 
self-awareness and self-identification among a particular group of stakeholders who 
clearly are not prepared to be backing out of their new role in the immediate future. 
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1. Introduction 
The siting of the radioactive waste repository, even the low and intermediate level 
radioactivity waste (LILW), presents a great problem in almost every country that 
produces these materials. Attempts to locate a disposal facility in Slovenia have until 
now proven unsuccessful. After the failure of the first “technocratic” approach it 
became evident that the main problem was not a technical one, but socio-
psychological, namely the public acceptability of any radioactive waste disposal 
facility (RWD). In general people strongly oppose to any kind of such a facility in 
their vicinity and exhibit a ‘Not in my Backyard’ (NIMBY) attitude even if they are 
aware of its necessity. However there are slight signs of changes especially in 
argumentation supporting the public denial of LIL RWD. The main LILW producer 
in Slovenia is nuclear power plant in Krško (NEK). The project for the construction 
of this plant did not include consideration of the LIL RWD while at that time plans 
for new NPP’s in Yugoslavia with a centralized LILW repository were present. The 
search for possible locations of LILW repository started only after the beginning of 
its commercial operation in 1983.  
The general development of radioactive waste management (RWM) issue in 
Slovenia was similar to the development in other developed countries, while its 
details and context differ in smaller or greater degree due to different cultural, 
political, social and economic backgrounds. The RWM process was following the 
same general course: technological approach neglecting public issues  public 
reactance  move toward public involvement. All this was accompanied by the 
relevant public attitudes:  neutrality  rejection  eventual conditional public 
acceptance. The procedure to find a LILW repository is proposed and established, 
but the processes leading to final solution are going on without being completely 
foreseen yet. The general underlying view is connected to the fear of radioactivity 
and general negative attitudes toward nuclear technology and LILW repository 
specifically. As such it is also a useful tool for political manipulation. 

2. Context
Decision making in RWM is not going on independently but in its historical, social, 
political and economic context. Stakeholders as such and issues of their involvement 
were repeatedly determined and changed by such a context. In the first part “Arena” 
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the formal structure and institutional context of the RWM will be described, while in 
the second part, “Framing”, the more subjective aspects of the situation, the context 
of mindset and views of different actors in the RWM process will be described. 

2.1. Arena
Slovenia as a member of UN and EU accepted all the relevant treaties, conventions 
and legislation. It is also a member or participates in the work of relevant 
organizations dealing with radioactive waste management such as IAEA, ICRP, and 
NEA. Also the conventions that were accepted in the former Yugoslavia are still 
valid. The radioactive waste management process is going on in accordance with 
this. 
Relevant for RWM debates are Austrian attitudes toward the Slovenian NPP Krško 
and the fact of common ownership over this NPP with Croatia. It looks like Croatia 
is opposing to accept its half of the waste also by the statements of the high officials 
which adds another difficulty in finding a radioactive waste repository solution. 
Interestingly enough, negative Austrian attitudes toward the NPP Krško had 
occasionally the contrary effects than the initiators may have wished (e.g. the case of 
protests by the Austrian Green movement against a steam generator’s replacement in 
the NEK – typical case of psychological reactance).   
Slovenia is strongly dependent on nuclear energy. The NPP Krško is supplying 
about one third of its energy needs. This played important role during the first 
independent election, when the Green party, though an important part of the ruling 
coalition did not succeed with its proposal to close the NPP although this promise 
was the most important part of its election programme.  
When constructing the first NPP in Krško there was still a view that several NPP’s 
would be built in Yugoslavia and that one centralized disposal facility for 
radioactive waste from all the NPP’s would be prepared in the 80’s. However, later 
on the idea of construction of several additional NPP was abolished due to serious 
political problems as well as economical ones.  The first attempt to site a LILW 
repository in Slovenia was linked to the construction of the NPP Krško in the 70's. 
Only a technical (“technocratic”) approach was used.  
In Slovenia three categories of radioactive waste are distinguished: LLW, ILW and 
HLW, divided in two subtypes: short and long lived. At the moment only a short 
lived LILW repository is being discussed. Sources of radioactive waste are mainly 
the NPP Krško (100 m3 per year with the tendency to reduce the volume to 50 m3

till now altogether about 2400 m3), but also medicine and industry (altogether about 
100 m3). The waste originates only from civilian sources, as there is no military 
application of this kind.  
At the moment decision making in RWM is divided between many actors on 
different levels, from government, across several ministries, their agencies and 
boards, to local communities, waste producers, etc. Slovenia is a rather centralized 
state divided into more than 200 local communities of very different sizes and from 
few thousands to a few hundred thousand inhabitants. Therefore the decision making 
process is running mainly on two levels – a strong central level and a formally rather 
weak local level. This holds also for RWM. On the operative level responsibility for 
RWM is with the Agency for Radwaste Management (ARAO). Its task is to assure 
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efficient, safe and responsible management of all kinds of radioactive waste in 
Slovenia, from producers to the final deposition. Decisions about RWM are 
therefore in the hand of the state, but regarding the location of the site of the LILW 
facility, the relevant local communities have in fact quite strong decision-making 
power. 
A temporary waste storage is already located in the area of NPP Krško. The local 
community is not very fond of it, but on the other hand they are not completely 
opposed to its existence while they are already receiving certain compensation for 
the limited land use.  
Legislation on planning and construction of all facilities, including nuclear facilities, 
is in the jurisdiction of the Ministry of the Environment and Spatial Planning. The 
procedure leading to the approval of the location of a certain facility is defined by 
the Spatial Planning Act, adopted in 2002 (revision in 2003). In addition, all 
requirements of nuclear legislation have to be fulfilled in the planning procedure. 
The LILW repository is also a facility of the public economic infrastructure. 
The basic strategic documents of spatial management in Slovenia are the Spatial 
Management Policy, adopted in 2001, and the Strategy of Spatial Development in 
Slovenia, adopted in 2004, giving the main directions in this field. Solving the 
problem of the LILW repository is specially stressed in this document. The strategy 
declares that LILW disposal should be solved before the Krško nuclear power plants 
shut-down. 
The most important for the new site selection process is the Act on Ionising 
Radiation Protection and Nuclear Safety (Nuclear Act – 2002). According to this 
Act, a National program on radioactive waste and SNF management was accepted 
by Parliament as a part of the national environmental protection program in 
February 2006. The national program on radioactive waste and spent fuel 
management describes the site selection process for the LILW repository as one of 
the essential projects in the near future. The siting of the LILW repository should be 
carried out by a mixed-mode approach, which follows IAEA recommendations and 
assures public participation as required by the Aarhus convention and Slovenian 
legislation on spatial, environmental and nuclear issues. In the case that several local 
communities were to volunteer for the site selection procedure, authorization is 
given for the possibility of a parallel preparation of detailed plans of national 
importance for each respective location. When the detailed plan of national 
importance is adopted for one location, the work on any other possible detailed plans 
is halted.  
The final decision on the repository site is postponed till the end of the adoption of 
the detailed plan of national importance, and the possibility of negotiations is 
retained throughout the process. In the case that the local community withdraws 
from the process of repository siting, there will still be two other communities where 
the preparation of the detailed plan of national importance continues  
In Slovenia the question on the table at this moment is the siting of a repository for 
low and intermediate level waste, what means the final – long-term – solution for 
LILW storage in the country.  
From lessons learned in the previous project the ARAO became aware that public 
acceptance is the crucial condition in the whole siting procedure. Therefore public 
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involvement and participation in the new siting project become the most important 
issues.
The role of local communities involved in the siting process is ambivalent due to the 
public opposition to the facility being sited in their community, but wishing to 
receive high compensation offered by the state to community willing to accept the 
facility.

2.2. Framing 
In Slovenia the introduction of nuclear energy (NE) was accepted rather 
enthusiastically. It was considered as a big technological achievement but later on 
with the political and social changes and increasing environmental awareness the 
attitudes drastically changed. Decisions about NPP were accepted in one political 
system, while later management of the NPP and connected decisions were made 
after radical political changes. Therefore regarding the frames proposed by Gamson 
and Modigliani (1989) situation in Slovenia is similar, but not identical. Four basic 
kinds of frames – pronuclear, antinuclear, ambivalent and indifferent - could be 
distinguished, though the emphasis in each could be different than those suggested 
by Gamson and Modigliani.  
This is evident also in different public opinion polls concerning nuclear energy and 
starting even before the beginning of NPP Krško commercial operations in 1983. 
The main tendency was increasing awareness of the threat because of the radioactive 
waste and decreasing credibility of the state administration responsible for the waste. 
The NIMBY phenomenon was strongly present. In depth interviews (Kos, Poli ,
1999) showed that one of the important factors influencing rejection of the LILW 
repository in the vicinity of a community was lack of relevant communication with 
people living in the community.  
The siting process actually started in 1990. The technical part of the project, based 
on systematic technical screening of the territory to identify the most suitable 
areas/locations, was concluded in 1993. As a result the five most suitable locations 
were identified. The presentation of the results to the public was unsuccessful and 
has provoked strong disapproval within the local communities where the locations 
were identified. Because of the extremely negative reactions from local 
municipalities, the public acceptance criterion at these locations was not met; 
therefore in 1993 the siting process was suspended.  
The later analyses of this siting process were more or less unanimous in judgment 
that the main reason for the failure of the siting project was insufficient and 
inadequate involvement of the public. Information on the project was poor, public 
participation in the site selection process was not established and the representatives 
of local communities were not involved in the process. 
The analyses also agree that the site selection process did not have sufficient 
political support. A waste management policy that could have provided the needed 
link between the politicians and the implementor did not exist. In fact, the period of 
the site selection process coincided with the time of tremendous changes that 
occurred in Slovenia in the late eighties and early nineties. The changes in the 
political, social and economic system, combined with the growing opposition to the 
use of nuclear energy, required a different approach to the problem.  
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Proposed approach to site selection is the combined approach, sometimes also called 
mixed mode siting. It is practically a mixture of the technical screening and 
volunteer approaches. Besides rough technical screening the combined approach 
incorporates negotiations with the host area/community and some other 
characteristic of volunteer siting which guarantee high public involvement.  
Various combined approach methodologies exist. Common to most variations is the 
fact that in the first phase desk top investigations and rough technical screening of 
the territory are performed. How detailed the screening is depends on the selected 
variation of the combined approach and varies from country to country, but usually 
the tendency is to retain a larger number of potential sites. This phase is then 
followed by the negotiation phase with the local communities identified in the 
previous, pre-selection phase. Only if the negotiations are successful and further 
steps agreed with the local community, is the first phase followed by more detailed 
research including field investigations to assess the suitability of the potential 
location. 
An essential component of a mixed mode site selection approach is full recognition 
of public participation and local communities' involvement in the decision-making 
process.  
In spite of the carefully developed site selection process the implementation of 
different steps of this process is difficult. The main problems in implementation of 
the procedure originate from an incomplete or not fully sensible legal basis for siting 
such facilities, and a need for clear strategic decisions on the national level.  

3. Stakeholders’ Involvement (SI) 
Communication with different stakeholders to obtain and enhance confidence in the 
safety case for radioactive waste disposal is the most important and very demanding 
especially due to the fact that nuclear technology appears to evoke greater feelings 
of dread in people than any other technological activity. The right to know and the 
right to participate in decisions concerning environmental issues is considered very 
important and even crucial in the process of decision making on all projects that 
might have risky or hazardous impacts. Therefore a purely technical approach has 
been broadly complemented by approaches which assure public involvement from 
the very beginning of the project.  
In the process of development of a safety case for the radioactive waste repository 
different stakeholders and audiences can be identified. Their importance and role 
could change with time and the development of the safety case, therefore a review 
and updating of their positions needs to be performed periodically. The management 
framework of different countries may also affect the importance and position of 
stakeholders.  
There is no agreed definition of who could be a stakeholder and how they are 
identified. Different countries are using different approaches and methods to give 
the opportunity for all involved, affected, interested or concerned parties to 
participate and to be involved in the process. 
Due to the recognition of the importance of social acceptability in the siting process 
in Slovenia different stakeholders were involved, beside state agencies and technical 
experts involved from the very beginning of the search process, also the 
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members/representatives of the local communities and NGOs were involved. The 
process of incorporation of people other than technical experts or state officials was 
slow and developmental, with a number of difficult situations and 
misunderstandings, but – as it seems now – in principle more effective and 
democratic.   
Different stakeholder groups have different role in the safety case for the repository. 
On one hand there is an interest of the government to safely solve the problem of 
radioactive waste management and to construct the proper facility for its long-term 
management. On the other hand there is the local community who will host the site 
for the repository. The community is the key stakeholder in the process and more or 
less in all countries it has to provide social acceptability to the planned radioactive 
waste repository. The local community is represented by many actors, formal actors 
like the mayor and municipality council representatives, and informal like the local 
public opinion makers, local NGOs, associations or other individuals. Their role in 
the safety case could be very different, contradictory and also variable.  
A special role in the safety case and in the process also goes to the media, reporters, 
journalists working for magazines, newspapers, TV and radio stations, and public 
opinion makers who represent a very strong information source for general public 
opinion and consequently influence all other stakeholders. In parallel, different 
special target groups of stakeholders, such as NGOs, political parties in opposition, 
etc., have a special role in the safety case development and have to be properly 
addressed. 
 It has to be stressed that although the interest of the stakeholders at first sight seems 
to be clear, defined and definitive, their role and position can often change very 
quickly and depend on different parameters that reflect the political, social and 
economical situation. Also it must be borne in mind that external factors should also 
be considered, as for instance: origin of the waste, high tension between the centre 
and periphery, and foreign examples and practices. 
An essential component of the site selection procedure is full recognition of public 
participation and local communities' involvement in the decision-making process. 
The participation of local communities in the process is based on their free decision. 
The decision for participation can be stimulated but not forced, and the volunteer 
approach should be respected throughout the whole procedure. 

4. Development of the Process 
During the conceptual and planning stage that was finished in 1999, the entire 
process considering technical as well as social aspects of the site selection was 
prepared and defined.  Recommendations and a methodology for ranking the areas, 
according to their suitability for LILW disposal, were developed and the basic 
design requirements for the planned repository were also prepared. 
The area survey stage was finished in 2001. The suitability of the Slovenian territory 
for a surface and underground repository of LILW was examined by desk based 
studies using a multi-criteria decision-making evaluation program within a 
Geographic Information System. The independent mediator who facilitated the 
communication and negotiations between the implementor and the local community 
in the site selection process was introduced in February 2002.  
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Interest for participation in the site selection process increased with the possibility 
that the hosting local community would receive financial compensation due to the 
limited use of the environment as defined by the decree (2003). In some cases the 
financial compensation was interpreted as bribery, but mostly it was perceived as 
being fair and helped to continue the process. 
In the first half of 2004 ARAO presented an initiative to the Ministry of the 
Environment and Spatial Planning to issue the Program for the preparation of the 
detailed plan of national importance for the LILW repository. The Ministry prepared 
the draft program and presented it for the public discussion at the first spatial public 
conference in November 2004.  At the end of 2004 ARAO invited all local 
communities in Slovenia to volunteer a site or area for further investigation. 
Applications had to be signed by mayors only. 
By the beginning of April 2005, ARAO finished the bidding process with eight 
applications from eight local communities: Šmartno pri Litiji, Zavr , Lenart, Krško, 
Trnovska vas, Sevnica, Velika Polana and Brežice (Figure 1). Within the next two 
months three local communities withdraw their applications. Only one of the 
remaining five local communities proposed an appointed potential site for further 
investigation. In the others, the potential sites were defined by cabinet studies and 
presented to local communities for confirmation. Only the potentially suitable sites 
confirmed by local communities were further assessed in the pre-feasibility study. 

Figure 1: Local communities which volunteer in the site selection process 

Organization of stakeholders’ involvement was partly defined in the methodology of 
public acceptability assessment, which was prepared as a part of pre-feasibility 
study. Namely, involvement of the local community and NGO 
members/representatives was an integral part of the search process. The 
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methodology ensures that those factors that could influence social aspects of the life 
in the local community will be assessed. There is a need to assess the size of the 
possible influences on the social life of the inhabitants (assessment on the base of 
objective data, e.g. prevailing activity, demography, employment rate, education) as 
well as on the base of subjective ones, like attitudes toward a LILW repository as 
revealed in public opinion polls, decisions of political bodies, reactions in radio 
talks, etc.  
Data from desk and field studies jointly gave the base for a public acceptability 
assessment. The following criteria were taken into account in this process:  
a. Repository would not have negative impact on the quality of life of inhabitants 

(no interaction with current or proposed activities, land use, etc.); 
b. Inhabitants agreed with participation in site selection procedures or did not 

oppose it.  
c. Local community council formally approved collaboration in site selection 

procedure.  

All criteria (a-c) were assessed with regard to the strength of the impact, and the 
type of influence. The more the assessments of parameters were positive and strong, 
the more the respective community was assessed as showing greater social 
acceptability towards the siting of the repository. In the final assessment, all the data 
were taken into account with equal weight. Excluding factors were a negative 
decision by the local community council or a negative referendum decision, but no 
such case was present during the assessment.  
With regard to these criteria ARAO compared the local communities involved and 
suggested that those three, for which the assessment of social acceptability gave the 
highest rate be included into the further procedure. From the research it was evident 
that at the time of application by the local community the prevailing public attitude 
was negative in general in all volunteering communities, although the applications 
indicated the political will of the local decision makers. Nevertheless considerable 
differences could be recognized in the intensity of opposition in each local 
community, ranging from a slight dissatisfaction of individuals to the formation of 
civil initiative groups that showed up in the media and demanded a referendum.  
The general level of public acceptability was evaluated comparatively and no local 
community was excluded on the basis of the results of the public acceptability 
assessment. It was proven that open discussions from the very beginning stimulate 
public acceptability but also that such projects enable different political oppositions 
to take advantage and promote themselves by opposing the mayor’s or local 
council’s initiative.    
The next step in the repository siting process is the establishment of the local 
partnership. Together with the help of the mediator it will serve as an umbrella for 
all activities during the site characterization and confirmation and will also be the 
platform for cooperation and for decision making of local stakeholders. The local 
partnership will consider the characteristics and expectations of the individual local 
community but will have to consider the form and mode of work, decision making 
contents, mode of independent studies, consultations and verification, time 
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dependence and results of cooperation on individual steps. This will enable the 
process to continue with public consensus and without interruptions.  
The process of stakeholder involvement is still in its beginning and it is not easy to 
evaluate its nature and contribution. Nevertheless, it is evident that without 
involvement of different stakeholders, mainly representatives of local inhabitants, 
the whole search process will be unsuccessful and would eventually end with a 
governmental/parliament decree.  
Generally speaking, the fact that stakeholders had at least partial control over the 
procedure, that they have the possibility to get relevant information, and possibilities 
of contact with responsible people, mitigates their previously more or less 
completely negative attitudes and enables wider discussion of the relevant issues. 
Different interests of different stakeholder groups are still evident, though due to the 
process of their involvement are slowly converging.
Local stakeholders are not so much interested in broader issues. Their problem is the 
location of a facility in ‘their’ community, while they may have much less interest 
for the issues that do not directly involve their immediate environment.   
Certain groups of stakeholders were officially defined (e.g. by law: ARAO, local 
community council), while some were self-organized (e.g. local NGOs). There are 
also transitions between those groups, e.g. a self-organized group can become 
formally recognized, mainly because it expresses a prevailing interest of the 
particular community. Of particular interest are groups that use the nuclear issue as a 
tool for achieving their recognition and political goals other than ecological ones.   
The stakeholders are changing during these processes. Different survey data showed 
that they acquire greater knowledge and understanding of nuclear issues. While this 
knowledge could support quite the opposite attitudes, contacts between different 
stakeholder groups are easier and have less tension. In principle especially members 
of the local communities were satisfied with the process of their involvement and 
contacts with ARAO representatives.    
SI organization is dependant on the regulation of the whole site selection process. 
Due to the fact that LILW repository should be located in the territory of one local 
community, and that it is the right of that local community to decide about the issue, 
SI could not work without the territorial notion. National identifications regarding 
the nuclear issues are not as strong as local ones. Nevertheless it has certain 
influences connected to the reactions to the attitudes and behaviour of some 
neighbouring states (e.g. Austria, Croatia). While Austrian opposition to the 
Slovenian nuclear program has the opposite influence in Slovenia, Croatian rejection 
of ‘their’ waste (they own half of the NPP Krško) undermines the search for a site 
for a  repository somewhere in Slovenia. 
The siting process in Slovenia is going on more or less successfully, learning from 
its successes and pitfalls  and is addressing these requirements. 
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1. Introduction 
The history of radioactive waste management policy in the UK has, in common with many other 
countries, been one characterised by crisis. A study of UK radioactive waste management (RWM) 
policy published in 1991 begins with the claim that “What is distinctive about the British context is that 
crisis has not produced new commitments to resolving the problems of radwaste management” [1]. As 
this paper will illustrate, current activity suggests that this assertion no longer holds true. Rather, the 
UK has witnessed a renewed commitment to addressing the problem accompanied by a significant shift 
in approach to RWM decision making. This shift was precipitated by the failure in 1997 of the 
technocratic strategy that hitherto had been pursued by government and by the nuclear industry but has 
also been influenced by a number of other contributory factors. What we now see in the UK is a 
proliferation of stakeholder involvement (SI) initiatives in the RWM and related fields, a situation that 
poses new questions and potentially new problems. In this paper we outline the historical developments 
that preceded this change, examine the current situation and finally review the question of whether this 
reconfigured landscape of SI amounts to a radical shift in policy and practice that has produced, or is 
likely to produce, new commitments to resolving the problems of RWM.  

2. A History of Technocratic Failures 
The history of British efforts to develop a long-term solution for radioactive waste management has 
been through several phases, each of which has culminated in failure. In this section we outline very 
briefly the main phases and events and comment on the pattern that emerged. 

2.1. 1945-1975: Britain’s nuclear programme and radioactive waste 
In the period immediately following World War II, the UK’s nuclear activity was directed towards the 
development of a nuclear weapon. This led to the construction of nuclear reactors together with 
facilities for fuel production and reprocessing at Windscale (now known as Sellafield). A civil nuclear 
programme was subsequently developed, with successive phases of construction through the 1950s and 
1960s.  
In 1954 the UK Atomic Energy Authority (UKAEA) was established to research and develop nuclear 
energy. Part of its remit was to investigate the problem of RWM. The urgency of early nuclear 
developments, which made a significant contribution to the legacy of radioactive waste, meant that 
little thought was given to the future processing and disposal of wastes [2]. 
Some sea disposal did take place and solid wastes were dumped at various locations around the British 
Isles. By the late 1950s, however, it was recognised by scientists within the UKAEA that it would be 
unacceptable for this to continue over the long term [3]. In 1957 a former munitions site located at 
Drigg, 6km southeast of what is now the Sellafield site in West Cumbria, was designated for LLW 
disposal. There was however no overall national strategy for long-term management and disposal of 
other radioactive wastes.  

2.2. 1976-1981: The HLW repository geological research programme 
A key moment in the framing of the radioactive waste issue in the UK came in 1976 when the Royal 
Commission on Environmental Pollution (RCEP) expressed serious concerns [4]. The RCEP made 
clear that it held Government responsible for the lack of progress in this area and called for a national 
disposal facility. By that time the UKAEA had begun to search for geologically suitable sites for a 
HLW repository, focusing its attention on Scotland’s Highlands. Its attempt to conduct drilling 
investigations at Mullwharchar Hill in Ayreshire triggered intense local opposition. UKAEA’s appeal 
to the Scottish Secretary of State against the Council’s refusal of its planning application led in 1980 to 
the UK’s first public inquiry on the disposal of radioactive waste. The public inquiry, an inherently 
adversarial setting, is the main institutional arena within which public concerns about specific 
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development proposals can be considered but it treated the issue as a local planning dispute rather than 
one arising from Government policy. UKAEA’s attempt to frame the issue solely as one of scientific 
investigation rather than potential repository siting was unsuccessful and the inquiry upheld the 
Council’s decision. Importantly, the Mullwharchar inquiry was also seen as highlighting the secrecy 
with which UKAEA conducted its activities, a characteristic that was to be associated with future 
attempts at repository siting. This early skirmish established the pattern for subsequent failed attempts 
to conduct investigations at other sites around the UK, most not coming to public inquiry but all 
engendering local opposition. In December 1981 UKAEA abandoned its drilling programme in favour 
of desk research. 

2.3. 1982-1987: Nirex and the shallow LILW programme 
1982 saw the establishment of the Nuclear Industry Radioactive Waste Management Executive 
(NIREX) to oversee waste disposal. Rather than the completely independent statutory body that the 
RCEP had called for in its 1976 report, NIREX was funded directly by the nuclear industry and other 
waste producers, an arrangement with important consequences for its subsequent relationships with 
stakeholder groups [5]. It was also to be responsible for finding long-term management solutions only 
for intermediate-level waste (ILW) and the small amount of low-level waste (LLW) unsuitable for 
disposal at Drigg. In 1985 the organisation became a limited company – United Kingdom Nirex 
Limited (Nirex) – although its funding arrangements did not change. The establishment of Nirex saw a 
new phase in the search to identify suitable locations for a national repository.  
Against a backdrop of increasing public disquiet about nuclear issues, Nirex’s proposals proved no less 
controversial than those of UKAEA before it. The process by which the two initial sites, Billingham 
(Teesside) for the disposal of long-lived ILW and Elstow (Bedfordshire) for short-lived ILW and LLW 
came to be identified in 1983 was seen by critics to have been rushed and flawed [6]. In 1984 the 
Government finally published a national RWM strategy document, confirming its commitment to the 
development of both shallow and deep repositories as part of an overall national RWM strategy but 
opposition to the Nirex investigations was by this time already established. Investigations at 
Billingham were abandoned in 1985 when the site owners withdrew consent in response to the strength 
of local concern.  
Eventually, in 1986, the Government announced that Nirex, armed with Special Development Orders 
(SDOs) that avoided the need for planning permission and therefore the inevitable public inquiries, 
would investigate four sites for near-surface disposal of LLW: Elstow, Bradwell (Essex), Fulbeck and 
South Killinghome (both Lincolnshire). Again Nirex encountered sustained and co-ordinated local 
opposition, while its neglect of its relations with local authorities fuelled distrust and a tendency 
towards non-cooperation [5]. Government eventually abandoned the programme in May 1987. The 
justification for this decision was that the additional costs necessary to respond to public concerns 
made the exercise uneconomic. An alternative view was that, with a General Election just a month 
away, the unpopular siting programme was dropped for reasons of political expediency [7]. However, 
the rationale offered by government, whether cynically or not, also signalled that local stakeholder 
concerns should be factored in to the decision process – and could even be sufficient reason for 
abandoning a particular strategy. 

2.4. 1987-1997: The ILW deep disposal programme 
In 1987, with Government agreement, Nirex change its strategy: all LILW for which Nirex was 
responsible would be disposed of in a single deep repository [8]. It has been argued that the main 
reason behind this change was Nirex’s recognition of the difficulties in gaining public acceptance 
which had dogged its attempts to investigate the four potential shallow disposal sites [9]. One 
important consequence of recognising the need to secure public acceptance was that the first steps were 
taken towards a more participatory mode of decision making. In November 1987 Nirex launched a 
consultation exercise which sought to promote public understanding of the issues involved and canvass 
views. Between November 1987 and June 1988, it distributed 50,000 copies of a discussion document 
setting out its proposals for a deep waste repository. The document presented three engineering 
concepts and considered the hydrogeological environments suitable for disposal, providing a base map 
of the UK showing the areas of geological suitability. Responses showed no overall consensus 
favouring any particular engineering approach or location. It did, however, highlight concerns about 
the possible retrievability of wastes from a deep waste repository, an issue that was to resurface a 
decade later. The results also underlined the linkage between geography and public acceptance: 
locations with existing nuclear facilities were the only areas in which Nirex’s proposals drew a measure 
of local support. However, as in earlier phases, many respondents were worried about stigma effects 
created by the perceived risks. Despite its consultative approach, the technocratic design of Nirex’s 
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programme was criticised by anti-nuclear groups and other bodies. Importantly, consultation took place 
after the deep disposal option had been agreed by Nirex and the Government, exemplifying a decision 
making process that lacked transparency, and was conducted by an organisation that inspired intense 
public distrust [5]. 
Indeed, as the consultation process was continuing, Nirex was already engaged in identifying suitable 
locations for a deep repository. It began in 1987 with a long list of 537 sites spread widely across the 
country. This list was reduced through several filtering stages to a list of 10 potential sites, two of them 
at Sellafield. Following a formal multi-attribute decision analysis (MADA) process Nirex announced in 
March 1989 that sites at Sellafield and Dounreay would be the focus of future investigation through a 
small surface drilling programme [10]. In the light of evidence given at the subsequent public inquiry, 
however, others have argued that the Nirex Board made its decision on the basis of an assumed 
‘measure of support’ at these existing nuclear industry sites, rather than on the basis of its MADA [11]. 
In 1991 Sellafield was identified as the only site to be investigated. Nirex considered both sites to have 
potentially suitable geologies but a large percentage of the waste was already located at Sellafield so 
that risks and costs associated with transport of waste would be lower there.  
Nirex applied in June 1994 for planning permission to construct a Rock Characterisation Facility 
(RCF): the application was rejected by Cumbria County Council. Nirex appealed against the decision 
and this resulted in a Public Inquiry which concluded in February 1996 by upholding the Council’s 
decision. The County Council built its case around the position that this was “a poor site - chosen for 
the wrong reasons”; witnesses for Friends of the Earth and Greenpeace also challenged the scientific 
case presented by Nirex [12]. The Secretary of State confirmed the inquiry’s conclusions in March 
1997 (again just before a General Election), agreeing on the unsuitability of the site and accepting the 
need for full disclosure on site selection in any future applications for RCF development. Twenty-one 
years after the RCEP had expressed concern about the lack of a disposal route for the mounting 
volumes of ILW, the collapse of Nirex’s Sellafield investigations had once again left the UK without a 
clear strategy for the disposal for its more active wastes. 
Perhaps the greatest irony of this episode is that the community around Sellafield might well have 
displayed a ‘measure of support’ had Nirex handled the process better. As it was, Nirex was perceived 
to be arrogant and inconsiderate of local sensibilities and concerns, resulting in hostility that is still 
evident amongst local people. The local Member of Parliament was recently reported as saying that 
“Nirex […] neither inspires trust nor possesses credibility. […] I cannot see any future for Nirex in 
West Cumbria or elsewhere in Britain and I believe that the community shares this view.” Similarly, if 
less forcefully, the leader of Copeland Borough Council, the local authority for the Sellafield area, has 
commented that “I and the local community see [Nirex] as slightly tainted”[13]. This hostility was an 
expression of the crisis of legitimacy faced by the siting programme; that it came from the UK’s largest 
‘nuclear community’, at which the bulk of the waste is located, was a cause for deep concern.  

3. 1997-2005: The Participatory Turn 
The brief history that has been recounted highlights the gulf that existed between the views of those 
attempting to take forward this technocratic policy programme and those of the communities which 
stood to be affected by the implementation of the programme. In each successive phase, communities 
were not consulted about involvement in the programme. Attempts at site investigation were presented 
to communities and to local planning authorities as being ‘research’ activity and quite distinct from any 
proposals for repository construction that might ensue. The view of those local communities was that 
the two things could not be separated and that it would be naïve - and ultimately disastrous – for them 
to open the door to such developments. Where the technical experts were focused on the capacity of the 
physical characteristics of potential sites to ensure safety, local people were concerned about the 
impacts on the community – landscape impacts, disruption to the community, stigma effects and 
psycho-social impacts upon local residents. We can see, however, despite these differences of 
perspective, evidence of a creeping awareness of the importance of the social dimensions of any 
potential siting programme. Whereas the UKAEA’s drilling programme in the late 1970s ended with a 
withdrawal to the office, the failure of the 1980s programme ended with the hint of recognition that 
local concerns needed to be addressed. Nirex’s programme in the 1990s attempted to engage with 
communities through its Way Forward consultation in what, retrospectively, can be seen to be a rather 
technocratic manner. Nevertheless, its approach represented a shift from site selection framed solely in 
terms of geological suitability to a process framed also (if only tacitly) in terms of social acceptability. 
The shift to a ‘socio-technical’ framing of RWM strategy was not, therefore, something that came out 
of nowhere following the collapse of the Sellafield investigations. Nevertheless, that was the crisis 
event that precipitated a thorough rethink of the overall approach to RWM policy.  
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3.1. The Government’s policy process: ‘Managing Radioactive Waste Safely’ 
Following the events of 1997 the House of Lords Select Committee on Science & Technology 
undertook a review of policy on RWM. After taking evidence from a wide range of organisations, it 
considered a number of disposal options and its report, published in 1999, concluded in favour of deep 
geological disposal. It called for Government action to take this forward with the necessary public 
consultation. Earlier that same year a national consensus conference on RWM had been held; its 
conclusions were a little more cautious about deep disposal and, echoing views expressed by 
stakeholders responding to Nirex’s Way Forward consultation a decade earlier, it called for a solution 
which incorporated extended monitoring of the facility and ensured the continued retrievability of the 
waste. It was in 2001 that the UK Government and the Devolved Administrations of Scotland, Wales 
and Northern Ireland responded to the radioactive waste policy vacuum with a new consultative 
process, Managing Radioactive Waste Safely (MRWS). The aim of the process is to develop and 
implement a UK nuclear waste management programme which inspires public support. The initial 
consultation proposed a major programme of research and public discussion that aimed to involve as 
many people and groups as possible from an early stage in decision making: “We want to inspire public 
confidence in the decisions and the way in which they are implemented. To do that, we have to 
demonstrate that all options are considered; that choices between them are made in a clear and logical 
way: that people’s values and concerns are fully reflected in this process; and that the information we 
provide is clear, accurate, unbiased and complete”[14]. 
Rather than continuing with the deep disposal strategy pursued by Nirex in the 1990s and endorsed by 
the House of Lords report, therefore, the MRWS process went back to basics: it is organised in four 
stages. Stage 1 of the process involved a consultation on the scope of the problem and how people 
wanted to be involved in debate. In Stage 2, the current stage, a new advisory body, the Committee on 
Radioactive Waste Management (CoRWM), was established in November 2003. CoRWM’s main task 
is to evaluate the available options for long-term management or disposal and to make a 
recommendation to Government. Its remit covers much of the waste inventory (primarily ILW but also 
some LLW not suitable for disposal at Drigg, HLW and some materials not currently classified as 
waste: spent fuel, uranium and plutonium) but does not include VLLW and most LLW. Although 
implementation of a specific option is not part of its remit, it is mandated to consider general issues 
affecting implementation. Its original terms of reference required it to report to Government by the end 
of 2005. By March 2004, however, the Committee’s members had decided that three years were 
needed to enable them to complete the task. A compromise was made and CoRWM adopted a four 
phase programme that was to run from March 2004 to July 2006.  
During Phase 1 of its work, which ran from March – Sept 2004, CoRWM spent a considerable amount 
of time considering the principles affecting its deliberations as well the process that it should adopt. For 
some outside observers, there seemed to be frustratingly little progress towards commencing its main 
task; for members there were fundamental questions about its work that needed to be debated and 
agreed if it was to fulfil successfully the role that it had been given. Controversially, CoRWM members 
decided to begin “with a blank sheet of paper” by considering all possible options for long-term 
management or disposal of the wastes. This decision elicited criticism from a Parliamentary Committee 
that had previously reviewed RWM options and from others who felt that the case for eliminating most 
of these options had already been made. Central to this phase was the design of the public and 
stakeholder engagement (PSE) activities in which it would engage.  
Phase 2 of its programme, from Oct 2004-July 2005, first involved a process of engagement (PSE1) in 
which it consulted on the long list of options and proposed screening criteria and invited input from 
stakeholders. In November 2004, it classified the fifteen options being considered into three categories. 
It then proceeded to an initial short-listing of waste management options. PSE2 enabled stakeholders 
and members of the public to review the short-list and the proposed assessment process, to comment on 
ethical issues relevant to assessing options, and to raise issues on combining and implementing options. 
At the end of this process, CoRWM announced in August 2005 a short-list of four options: 

Long-term interim storage  
Deep geological disposal  
Phased deep geological disposal  
Near-surface disposal (for limited volumes)  

Phase 3 of its work, which extended from August 2005-March 2006, again involved public and 
stakeholder participation in a process of options comparison and assessment (PSE3), in which 
stakeholders and members of the public were invited to discuss the short-listed options and any issues 
that they raised. Following this phase of deliberation the Committee entered Phase 4, the final phase of 
its work, which runs from April – July 2006, in which it will decide upon its recommendations. The 
Committee plans one short, final phase of consultation on its draft recommendations, which will take 
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place in May 2006. Phase 4 will conclude with the submission of CoRWM’s final report to the 
Government, which will then make a decision about the recommended option or options. At that time, 
it will also review the structures necessary to implement the policy, including the future role and 
constitution of Nirex. CoRWM’s PSE programme is the most elaborate and extensive to have been 
carried out for this kind of policy issues, going further, for example, than the previous national debate 
about genetically modified crops. It has included an extremely diverse repertoire of mechanisms 
including: national stakeholder events, local stakeholder Round Tables and open meetings in areas 
where there are already nuclear facilities, citizen panels and web consultation. Importantly, it has also 
included independent evaluation of the various phases so that the Committee can learn from experience 
and stakeholder feedback as the process has evolved. Overall, CoRWM has attempted to establish a 
high degree of reflexivity about its own assumptions and activities in a way that could not contrast 
more greatly with the technocratic approach taken in the past. Despite some internal differences about 
the approach taken, which centred to a great extent on the emphasis given to stakeholder participation, 
CoRWM’s approach appears to have established its credibility with many stakeholders.  
The completion of CoRWM’s current work programme brings to an end Stage 2 of the MRWS process. 
It is planned that Stage 3 of MRWS will take place around late 2006 or into 2007 and will consist of a 
consultation on how to implement the chosen option(s), which will include the site selection criteria 
and process. After the false starts and ignominious failures of the past, it is seen as essential that the 
new site selection process and criteria that are used to evaluate the sites are developed through a 
national consultation process if they are to produce an outcome that can be implemented. Finally, 
sometime around 2007 or 2008, it is intended that MRWS will enter Stage 4, which will involve 
implementing the chosen option(s). This, the most politically sensitive stage, will of course be the real 
test of the process. Although there appears to be general agreement on the need for a solution to be 
both technically and socially robust, fault lines may still be traced through this sometimes uneasy 
consensus. The ‘right balance’ between technical and social considerations is different for different 
actors and, although none would abandon either, results in evident tensions.  
The tensions experienced by stakeholders in the nuclear policy arena extend beyond those between 
technical and social considerations. In order to appreciate some of the pressures on stakeholders, it is 
necessary to set the Government’s response to the policy crisis in the context of other developments 
that collectively represent the wider ‘participatory turn’ referred to in the title of this paper. 

3.2. Wider context: participatory proliferation 
If the radioactive waste arena prior to 1997 was characterised by a technocratic approach, since that 
date we have seen across the sector a more general turn to participatory engagement activities and 
processes. Central to this development is the figure of the ‘stakeholder’. Where once it was only 
corporations who spoke of ‘stakeholder relations’, however, and governments dealt with ‘interest 
groups’ or ‘citizens’, now these too are viewed as ‘stakeholders’ in policy arenas. This migration of 
discourse and practice from the corporate to the political sphere involves a politically significant shift 
from the explicitly adversarial language of interest politics to the implicitly collaborative language of 
stakeholding, in which all relevant actors are seen to be potential partners in a common enterprise. This 
discursive shift has been accompanied by the diffusion of associated modes of practice notably that of 
‘stakeholder engagement’. In the nuclear arena we find these developments appearing first in the 
private sector (albeit one that was at the time publicly owned) and subsequently being adopted in the 
public policy sector. Within the constraints of this paper only a very brief outline of these 
developments is possible but it will convey a sense of the range of activity that has been talking place.  
The longest running process was the BNFL National Stakeholder Dialogue (NSD), an independently 
facilitated process that ran from 1998-2004 and which involved stakeholders in both wide-ranging and 
extremely detailed discussions about the company, its operations and its future. BNFL had been 
criticised for many years and hitherto had been very defensive in its response. The NSD was unique in 
scale and scope. Over its lifetime it involved more than 70 organisations and 150 individuals in 
dialogue with BNFL. Although the two main national environmental NGOs active in this sector, 
Friends of the Earth and Greenpeace, withdrew from involvement, the NSD achieved an unprecedented 
degree of sustained participation from a wide range of stakeholders and addressed issues that ranged 
from environmental impacts to security to the socio-economic consequences of the progressive 
decommissioning of operations at the Sellafield complex. Importantly, this process also had a 
considerable influence on many of those who participated, leading many to revise their view of 
traditional opponents as they found themselves working together to address problems of common 
interest. The NSD was therefore important both as a model that demonstrated that positive working 
relations could be established in the nuclear sector between organisations and the diverse range of 
interests with which they had relationships, even where such relationships had in the past been soured 
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by bad experiences. BNFL also built positive relationships with an extended local dialogue and joint 
investigation of environmental health and safety at the Cricklewood train marshalling yard in London, 
where spent nuclear fuel flasks was held while in transit to Sellafield. Another BNFL-sponsored 
dialogue on Magnox decommissioning, initiated in 2000, became more conflict-riven and lost 
momentum but after a reaffirmation of support by key stakeholders in 2003 continued to operate. One 
other significant industry development came from UKAEA which, as we have seen, also had a history 
of taking a technocratic approach but which took the step in 2002 of establishing the Dounreay 
Stakeholder Programme in response to criticisms of its handling of consultations over its Site 
Restoration Plan. Although the independent evaluation of the process was not completely uncritical, the 
DSP has come to be seen by industry stakeholders elsewhere as an example of good practice. 
Nirex also has been embraced a participatory approach to its work. The rejection of the RCF proposal 
and the legacy of mishandled decision-making ultimately led to a crisis of legitimacy for Nirex, as a 
result of which the company embarked upon a period of intensive organisational reflection and change. 
This review resulted in the company committing itself to three principles which would guide its 
operations in future: equity (ensuring fairness to current and future stakeholders), competence (ensuring 
that the science and technology are correct, robust and safe), and efficiency in the use of resources [15]. 
Of these it is equity that Nirex argues was lacking in the UK’s previous attempts to implement a long-
term solution. Nirex has therefore reframed RWM as an ethico-technical issue, insisting on an ethical 
approach that directly addresses the values that should underpin any decision taken. It set up a 
Transparency Policy with monitoring by an independent panel and committed itself to acting in an 
open and inclusive way and providing stakeholders with opportunities to influence its research and 
decision making. Along with this Nirex established a Stakeholder Involvement Programme which has 
used a range of consultation mechanisms to engage stakeholders. One tangible outcome to emerge so 
far from this programme is that, in response to stakeholder concerns, Nirex modified its deep disposal 
engineering concept to incorporate monitoring and retrievability. The revised concept, termed phased 
geological disposal, was presented for discussion to a series of stakeholder workshops convened by 
Nirex in 2000, 2001 and 2002. Nirex has been at pains to demonstrate that it had changed and was not 
only willing to engage in dialogue but also to try to address stakeholder concerns in its technical work. 
This process of stakeholder involvement has not been limited to the deep disposal concept and Nirex 
has held discussions and participatory events on a range of RWM issues since that time.  
Finally, it is not only the nuclear industry that has been working to shed its image of secrecy and 
arrogance. Faced with the problem of finding an interim solution, pending the agreement and 
implementation of a national RWM strategy, for nuclear submarines that had reached the end of their 
operational life, the Ministry of Defence (MOD) extended its Interim Storage of Laid-Up Submarines 
(ISOLUS) project to include an independently run process of stakeholder engagement, conducted in 
two phases in 2001 and 2003. Again, although there have been criticisms of aspects of the process, the 
striking thing is that even the defence sector has turned to stakeholder participation in order to try and 
deliver decisions on RWM that are seen as having legitimacy and can be implemented.  
One of the major developments that is shaping the political landscape in which the problems of long-
term RWM are set is the UK’s programme for decommissioning its existing nuclear facilities. The 
process of closing down and decommissioning the older generation of nuclear power stations has 
already begun. By 2014, all but three of the UK’s existing nuclear power reactors will have closed 
down for decommissioning. Of the remainder, two are planned for closure in 2023 and the final one in 
2035. Added to this are other nuclear sites such as Dounreay in Scotland and, most notably, Sellafield. 
In April 2005 the Government established a Nuclear Decommissioning Authority (NDA) to take over 
ownership of the decommissioning sites and to manage the process. To prepare the way for the NDA 
coming into existence and to help inform its programme, the Department of Trade and Industry set up a 
Liabilities Management Unit which from 2003 conducted a programme of stakeholder involvement 
activities at affected sites around the country. Following April 2005 the NDA itself took up this 
process, widening the range of stakeholders participating in the local community liaison committees at 
decommissioning sites and also establishing a National Stakeholder Forum. Although it is perhaps too 
early in the process to be able to evaluate the NDA’s stakeholder participation programme, it adds 
another strand to the emerging web of stakeholder activity. 
Finally, the Government, through the Department of Environment, Food and Rural Affairs, and the 
Devolved Administrations decided in 2005 to initiate a review of policy on LLW. Although a policy 
framework already exists for LLW, the decommissioning programme will generate extremely large 
volumes of LLW for the disposal of which provision needs to be made. At the same time, non-nuclear 
users such as hospitals face difficulties finding a ready and affordable disposal route for their LLW and 
had been pressing Government to address the problem. Given that the existing disposal facility at Drigg 
cannot take all forms of LLW and that in any case its future capacity is limited, a review was deemed 
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timely. The public consultation announced in January 2006 was preceded in 2005 by two national 
stakeholder workshops in which the issues for inclusion in the consultation paper were identified and a 
draft paper developed and discussed. Although NGO participation was limited this ensured that 
stakeholder input was not confined to the usual period of public consultation that follows the 
publication of policy proposals but was sought in the early stages of policy development.  

3.3. Problems of the participatory turn 
The brief description that has been given highlights a number of trends. First, it shows that after 
decades of technocratic secrecy we now have in the UK nuclear sector a profusion of stakeholder 
engagement processes, sponsored both by government institutions and private sector organisations, 
often involving many of the same stakeholder groups and individuals, and each focused on different 
aspects of RWM and related issues. Second, whilst there have been a number of ad hoc or short term 
events (workshops, consultations, etc.), there have also been a number of much more sustained 
processes of engagement. Third, several initiatives have sought to draw together inputs from both 
organised stakeholders and the general public to inform key decisions at both national and local levels.  
Many stakeholders see the current situation as evidence of progress and see real benefits in the changed 
relationships between actors in RWM. However, this proliferation of activity does bring with it a 
number of new problems and tensions. We have identified five issues raised by stakeholders: (i) the 
strains created by the demands placed on limited stakeholder capacity are for some organisations and 
individuals becoming difficult to manage; (ii) there is an associated problem of participation fatigue or 
exhaustion resulting from the demands on stakeholders called to participate in multiple processes, 
which is seen by some NGO critics as a cynical strategy of attrition designed to co-opt and wear down 
potential opposition - and both of these problems increase the risk of stakeholder withdrawal; (iii) 
concerns about the problem of policy fragmentation that may result if problems seen by stakeholders as 
being closely interrelated are addressed in a piecemeal fashion; (iv) questions of representation and of 
how those who participate relate to particular constituencies while at the same time becoming 
increasingly professionalised insiders as stakeholders; and finally (v) the extent to which these 
stakeholder processes can be shown to have an influence over institutional outcomes. These issues are 
only listed here but each poses a challenge to the current participatory turn and taken together they 
suggest that there is no room for complacency on the part of those authorities which have adopted these 
new approaches to address the historically conflictual problems associated with RWM. 

4. Conclusion
Despite the difficulties described, our account suggests that we may need to reconsider the view that 
“What is distinctive about the British context is that crisis has not produced new commitments to 
resolving the problems of radwaste management” [1]. Whilst this may have been true at the end of the 
1980s, following the failure of the Sellafield RCF proposal in 1997 there has been a clear change in 
approaches to RWM policy in the UK. Unlike previous crises, the RCF failure seems to have 
stimulated a shift from a technocratic to a more socio-technical approach. The initiation of the MRWS 
process and Government’s determination to keep it on track also seem to confirm a newfound 
commitment to resolving the problem, although the real test of political will and of institutional 
learning - the politically sensitive issue of siting – has yet to come. Similarly, the Government’s 
decision to set its reviews of LLW policy and of energy policy (notably the role of nuclear power) to 
the same reporting deadline as CoRWM suggests a move towards a more ‘joined up’ approach to these 
interrelated policy issues may be seen as an attempt to address the problem of policy fragmentation, 
although it makes a link that is not necessarily welcome to those who have attempted to maintain a 
pragmatic separation between the politically controversial issue of new nuclear power construction and 
the problem of long-term waste management. Whether the participatory turn is seen as evidence of 
institutional learning and adaptation or as strategic behaviour, it creates new opportunities for 
stakeholders. Nonetheless we conclude by raising some questions about these changes.  
In the previous section of the paper we pointed to a number of issues that have emerged from this new, 
participatory approach to radioactive waste policy. These are not new issues: issues of resourcing, for 
example, were raised in relation to stakeholder participation in large public inquiries when they were 
the primary institutional mechanism for stakeholders to engage with key policy decisions about major 
projects [16]. Although there is evidence of new-found political commitment to addressing the 
problem, therefore, the participatory turn in UK RWM policy is far from being unproblematic. 
Following the failures of the late 1980s, Kemp observed that: “The track record of the nuclear industry 
is such that any attempt to develop forms of public participation, without tackling underlying structural 
and institutional problems, will be seen as a sham, false participation or a legitimation exercise” [5]. 
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Despite the efforts that have now been made to engage in a constructive way with stakeholders, it is not 
clear that those underlying structural and institutional problems have been adequately addressed. 
Certainly, the problem of the much criticised ownership of Nirex was addressed when Government set 
up a Company Limited by Guarantee to take Nirex’s shares from the waste producers, so that from 
April 2005 Nirex became independent of the nuclear industry. Nevertheless, there are still a number of 
issues that warrant further investigation.  
First, we have highlighted a number of issues but need to look more closely at the consequences, both 
positive and negative, that the widespread turn to participation has had on the radioactive waste arena 
both as a field of political contestation and of socio-technical practice.  
Second, although institutions recognise the need to be seen to be responsive to stakeholders, they also 
operate under a variety of constraints: our work so far suggests that there may be a need to demarcate 
more clearly the potential for and limits to stakeholder influence, without which attempts at 
participatory decision making are likely to raise expectations that cannot be met. However, this also 
raises the question of the extent to which current participatory practices represent a qualitative break 
with the traditional consultative approach to decision making. 
Finally, there is an important question of institutional context. The UK Government is engaged in a 
wide-ranging programme of reform of government institutions and practices. We therefore need to 
examine more closely the extent to which these wider processes of change either facilitate or obstruct 
stakeholder involvement and effectiveness of that involvement in the policy process.  
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Abstract
International organisations in radiation protection have for many years 
recommended that key players, e.g. authorities, expert organisations, industry, 
producers of foodstuffs and even the public, should be involved in the planning of 
protective actions in case of a nuclear accident. In this work, we have developed and 
tested a facilitated workshop method where representatives from various fields of 
the society aim to identify and evaluate systematically protective actions. Decision 
analysis techniques have been applied in workshops in order to find out the most 
feasible countermeasure strategies and to make the decision making-process 
transparent and auditable. The work builds on case studies where it was assumed 
that a hypothetical accident had led to a release of considerable amounts of 
radionuclides and therefore various types of countermeasures should be considered. 
This paper provides experiences gained in several European countries on how to 
facilitate this kind of workshops and how modern decision analysis techniques can 
be applied in the decision-making process. 

1. Introduction 
In Europe, tools and systems have been developed to support the decision-making in 
nuclear or radiological emergencies. These systems are able to assess the so-called 
‘hard factors’, e.g. radionuclide concentration in foodstuffs, radiation doses and 
dispersion prognosis. However, also the less tangible factors will affect the decision, 
especially in the later phases of a radiological emergency. These criteria or attributes 
can be related to public reassurance, equity, socio-psychological issues, concerns on 
livelihood, environmental issues, etc. Decision-makers need real support to handle 
the more measurable ‘hard factors’ and the ‘soft values’ at the same time and to 
make judgement on their relative importance in the given situation.  
Openness, transparency and participation by the key players are all important factors 
for balanced decision-making on public issues. Decisions should be understood, 
accepted and supported by both the population and decision-makers. Research of 
stakeholder and public involvement into environmental decision-making has led to 
the conclusion that if the relevant parties are not engaged in the decision-making 
process the policy will fail [1] and [2]. International organisations in radiation 
protection have recognised the importance of prompt, open and transparent decision-
making based on scientific facts and social judgement [3] and [4]. They have 
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emphasised that the basis for the decision must be perceived by the public, and all 
relevant factors concerning the decision should be considered in a rational manner. 
The key players, e.g. authorities, expert organisations, industry, producers and the 
public or their representatives, may be engaged in the decision-making process in 
various ways. Current practices range from the form where interested parties are 
only informed of the decision taken, to the form where the public, based on a 
recommendation, makes the decision [1], [5], [6] and [7]. Individual participation 
methods have apparent advantages but some are also prone to shortcomings that 
have led to criticism [1], [5] and [8], e.g. the decision might not be accountable. The 
focus might be the public involvement itself, rather than a means to the results [6]. 
The working procedures and efficiency in the use of time in the group meetings have 
also often been considered poor [2] and [9]. Information could be in an unstructured 
form or not in the form needed in the decision-making process. The reported 
experience emphasises the importance of having relevant information, and clear 
procedures and methods for the decision-making process.  
The facilitated workshop offers a participatory method which tries to include the 
concerns of all key players openly and equally in the decision taken. The approach 
employs a group process where responsibility is placed on participants to assimilate 
information and to provide judgements. The main characteristic difference is that it 
has a clear structure based on the decision analysis method. It provides a reasoning 
framework that intertwines the beliefs, preferences and value judgements of the key 
players and achieves a transparent ranking of the various strategies available.  
Decision analysis techniques are not a new approach for solving societal problems. 
They have been applied to solve social and environmental decisions such as 
wastewater treatment and wilderness preservation problem [10] [11] and [12]. 
Marttunen and Hämäläinen [13] applied decision analysis as an individual 
interactive computer-supported interview method and involved a large number of 
stakeholders in two river development projects. The papers by Apostolakis and 
Pickett [14], Hämäläinen [15] and [16], Keeney and von Winterfelt [17] and Keeney 
[18] are examples of studies of problems which deal with clean-up of a hazardous 
waste site, energy policy of nuclear power and management of nuclear waste. In the 
field of nuclear emergency management, decision analysis has been applied and 
facilitated workshops have been organised in various countries [19], [20] and [21].   
This paper reports how the workshop method has been applied in nuclear emergency 
management and summarizes the observations from facilitated workshops organised 
and co-ordinated by the authors in different countries. We discuss the pros and cons 
of the facilitated workshop method vis-à-vis the conventional approaches applied in 
nuclear emergency management.  

2. Decision-making in Off-site Nuclear Emergencies 
The planning and implementation of protective actions in case of a nuclear or 
radiological emergency involves co-operation of several authorities and expert 
organisations. The composition of the groups depends on the type of the emergency 
and also on the phase of the situation. For example, in a case of a severe nuclear 
power plant accident, there is a certain time - hours up to days - before any 
radionuclide releases to the environment take place. In this threat phase, decisions 
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are normally made by the operator and the local rescue officers, and the decisions 
are based on ‘best estimates’ concerning the development of the plant status.  
In later phases of an accident, also other organisations will be involved in decision- 
making and planning of countermeasures. The decision-making is subject to a 
country's administrative and legal system where responsible administrators and 
organisations, politicians as well as representatives of the affected citizens will have 
an important role. The basic principle in nuclear emergency management in central 
government is that each branch of administration is responsible for preparedness 
arrangements, emergency responses and information on actions in their own sector 
of authority. Hence, each ministry decides on countermeasures in their sector of 
authority and presents matters to the Council of State in issues requiring political 
commitment. Various expert organisations on nuclear and other issues assist all 
administrative branches. The duties of expert organisations regarding off-site 
emergency management are inter alia: to assess the radiation situation, to assess and 
predict radiation-related health consequences and prepare recommendations. 
Hence, groups of various sizes and compositions, ranging from local emergency 
services through local government to central government bodies, participate in the 
decision-making process. The formal decision is typically made in the presentation 
of matters to the President, Governor or maybe, in a less formal way, to the Director 
General of Rescue Services. Figure 1 illustrates the development of population’s 
exposure to radiation after a release of radionuclides from the accident site and the 
bases for countermeasure decisions in different phases of an accident.  
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Figure 1. Bases for countermeasure decisions in different phases of a nuclear or 
radiological emergency. The grey area illustrates the integrated radiation dose 
without any countermeasures. 

To be able to make the right decisions at the right time we have to know the people 
and organisations that are responsible for the decisions and the other stakeholders 
involved in decision-making, i.e. we have to know the whole emergency 
management process. Another requirement for proper emergency management is to 
have operational systems to trigger the emergency management and to collect 
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information on the emergency situation (emergency plans, monitoring systems, 
decision support systems). Furthermore, we should have methods to rank different 
countermeasure options in a way that the decisions are transparent and traceable 
(evaluation tools, decision analysis). Finally, because various stakeholders are 
involved in decision-making in different phases of the situation, we need methods to 
get input from all relevant stakeholders in a reasonable time (facilitated workshops). 

3. Facilitated Workshop in Countermeasure Planning 
A series of facilitated workshops have been organised in Europe to analyse 
protective actions and to develop methods for key player participation in case of a 
nuclear accident [22] and [23]. The workshops were jointly arranged by the 
Universities in Finland, Germany and the UK, and expert organisations in radiation 
protection in Belgium, Denmark, Finland, Germany, Norway, Poland, the Slovak 
Republic, Sweden and the UK between 1992 and 2003. The work has been funded 
by the Nordic co-operation organisation (NKS, Nordic Nuclear Safety Research) 
and the Framework Programmes of the EU. The expert organisations were 
responsible for the co-ordination, development of the accident scenarios, 
consequence assessments and for the contacts with the key players. Universities 
were responsible for the decision modelling and analysis approaches, and for the 
implementation of the decision support software as well as for the facilitation of the 
workshops. The objective of facilitated workshops was to evaluate systematically 
the protective action strategies in such a way that concerns and issues of all key 
players could be considered openly and taken into account equally in the decision. 
The participants of the workshops represented the real decision-making authorities 
and organisations, such as ministries (Interior, Health, Agriculture, Environment, 
etc.), local and provincial officials, food industry, consumer services, police, rescue 
services, nuclear power companies, radiation and nuclear safety authorities, health 
authorities, food control, local inhabitants etc. 
The planning of protective actions and the participatory method development was 
based on case studies where the key players were invited to consider a scenario of a 
hypothetical but realistic nuclear accident. It was assumed that a core-damage and 
containment leak accident had occurred at a nuclear power plant, leading to the 
contamination of the environment. It was also considered important that the current 
emergency management process of the administration was followed closely and that 
all the relevant players were represented at the meetings. Several protective actions 
and a bundle of actions, i.e. strategies were selected to be considered in the 
workshops. The first workshops focused on the early phase countermeasures, e.g. 
administration of iodine tablets, sheltering and evacuation. The later phase issues 
were analysed in the workshops, too: the relocation of the population, and to plan 
countermeasures to reduce the dose received from consumption of dairy products 
contaminated by radionuclides. The theme of the last set of workshops organised in 
various European countries was to find the best ranked countermeasure strategies to 
clean-up the contaminated inhabited areas. 
Decision analysis has a major role in facilitated workshops. The aim of the multi 
attribute decision analysis is to facilitate stakeholders’ understanding of the problem, 
each others’ priorities, values and objectives, and guide them to identify the 
preferred actions. It is a learning process that generates recommendations for 
actions. It is not intended to be used to solve problems automatically. It is both an 
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approach and a set of techniques to rank options according to people’s preferences. 
It guides discussions and offers a structured way to tackle the problem. An important 
feature is also that it allows participants to try different judgements to see the 
consequences without a final commitment. This allows them to re-evaluate their 
opinions. The essence of decision analysis is to break down a complicated decision 
into small, manageable pieces that can be dealt with individually and then 
recombined logically. The main phases in this one-step-at-a-time approach are: 
identification of relevant objectives (e.g. ‘avoid radiation dose, ‘reassure the public’) 
and attributes that can be used to measure the success of a strategy in achieving the 
objective (‘cancer cases’, ‘a subjective score of reassurance’), definition of action 
alternatives, assessment of the consequences in each action, judgement of the 
relative importance of consequences and analysis how sensitive the resulting ranking 
of actions is to changes in the values in consequence assessment and trade-off [24]. 
The facilitators role is important and demanding because a facilitated workshop is an 
interactive event. The facilitator is not a chairperson or a group leader. He/she 
should not share the problem but should concentrate on the process, not on the 
content which is left to the participants. The facilitator is a person raising issues 
neutrally and asking simple questions to ensure that all have understood the point.  
The attributes were discussed in all workshops extensively and it was interesting to 
note that the value trees have a very similar structure. The objective ‘to avoid 
harmful health effects’ (population and workers’ radiation doses and physical risk in 
implementing countermeasures) was common in all workshops. Monetary cost of 
actions was not perceived to be an issue in the early phase of an accident. Funds 
were considered to be available from contingency provision and many actions 
turned to be relatively cheap in the later phase, too. Technical feasibility (available 
resources, waste management, etc.) was sometimes an attribute in the analysis and 
sometimes it was discussed but not used as a criterion in decision-making.  
Socio-psychological attributes (e.g. anxiety and disruption of the population) were 
important criteria in some scenarios but not decisive or influential in other 
situations. Social or political acceptability was an issue in many workshops and a 
criterion in decision-making. The composition of the group could have influenced 
the selection of attributes. In workshops where acceptability was an issue, the group 
consisted mainly of authorities. In workshops where local inhabitants or other 
provincial and producer representatives were present, acceptability did not emerge 
as an issue. Also, people having different backgrounds gave different weight on the 
consequences. For example, emergency management teams gave more weight on 
health consequences vis-à-vis. costs than representatives of the industry. 
The mutual weights of the criteria understandably varied in workshops depending on 
the level of contamination being used in the scenario, the total fall-out area, 
resources available and the number of people affected. If the contamination and the 
consequent radiation doses were not high, social and political aspects had a greater 
weight than health related issues: on the other hand, if the contaminated area was 
wide, technical feasibility and costs had a greater importance. 

4. Discussion 
The experience gained strongly supports the format of a facilitated workshop for 
tackling a decision problem that concerns many different key players. The 
participants considered the workshop and the decision analysis very useful in 
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planning of actions in advance. They also expected a similar approach to be 
applicable in a real situation, although its suitability was not rated as high as for 
planning. The suitability of the approach in the early phase of an accident was rated 
the lowest. We conclude that a facilitated workshop is a valuable instrument for 
emergency management and in exercises in order to revise emergency plans or 
identify issues that need to be resolved.  
Open and transparent societal decisions are required both by the public and the 
politicians [1] and [2]. One finding of the study is that transparency and 
communication could be clearly increased by applying the structured approach of 
decision analysis. Susskind and Field [2] have argued that face-to-face negotiations 
among the key players could be the only way to settle the acceptable level of risk. 
However, the active participation of all key players increases the cost and 
complexity of the process, and the decision when to stop an analysis has to be made 
by seeking a balance between elaborateness, time and the resources available. There 
is no need for an analytical, participatory approach in recurrent decisions. People are 
accustomed to routine decisions where experience is available. However, rare, 
complex problems such as large protective actions can benefit from the use of 
facilitated workshops based on decision analysis.  
It is important to learn to see where in the decision-making process decision support 
in the form of a workshop would be appropriate. Facilitated workshops do not fit 
comfortably in the decision-making process applied commonly nowadays as a forum 
for making final decisions [25]. Preparation of a decision is divided into so many 
phases carried out by many responsible people that a single decision-making point 
cannot often be identified. In a workshop a single decision-making point is 
presupposed. Commonly, politicians and authorities do not participate in the 
consequence assessment or in the preparation or evaluation of a decision. They tend 
to wait, avoid the commitment to the outcome and take distance if possible [1]. They 
expect well-prepared advice from the experts [10] and [26]. Experience gained from 
this work supports the view that facilitated workshops fit well in the planning phase 
in a decision-making process where the key players with expertise in different areas 
evaluate the alternative policy options in an open discursions before the final, formal 
decision-making.  
It was found important that the relevant expert organisations carry out the technical 
calculations and reports in such a way that the politicians and authorities are able to 
understand the scale of the problem and the consequences of the decision options. 
The information collected should be in a suitable form for decision-making as is 
described in the decision analysis. This helps communication and saves time. The 
aggregation of unstructured information could easily result in a collection of views 
which cannot be utilised in decision-making process.  
Most participants were not familiar with this type of a structured approach based on 
decision analysis and opinions were divided but in general it was very well accepted 
by the participants. Some found that the benefits were obvious but some did not feel 
comfortable with the modelling tools and had problems in understanding the 
procedures such as weighting of attribute scales. The definition of the attributes and 
the countermeasures, and decision table were easily adopted. One reason why some 
were reluctant to decision analysis might be that they were expecting a recurrent 
decision-making process where experience is available. The method is novel and not 
earlier applied in radiation protection. In the future new applications of the approach 
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to appropriate problems are likely to increase acceptance and understanding of the 
techniques.  
The facilitated workshop method could be very successful in improving the quality 
of decisions and resolving conflicts among competing interests of key players. One 
threat is that the participation of a small group tends to narrow down the 
incorporation of public values in the decision and the education and informing of the 
public [7]. Attention should be paid to the responsibility of participants to commit 
themselves into intensive communication to those whose spokesmen they are. The 
openness and transparency could also be increased by making the results of decision 
analysis available on the internet.   

5. Conclusions 
In the discussion we already pointed out that these kinds of facilitated workshops are 
of real value. The main benefits include an improved understanding of the real risks, 
policy alternatives and stakeholders' perceptions that are likely to emerge in a large 
nuclear accident. Our current group of participants represented a high level of both 
the governmental and the local authorities and stakeholders. Workshops like this 
help to create a shared vision of the risks, realistic countermeasure policies and 
preparedness needs.  
The pros and cons of the facilitated workshop method can be compared with the 
conventional approaches, e.g. the stakeholder network method where the public is 
not involved. All participatory methods, when practiced in advance, improve the 
functions of a network of key players and result in better preparedness for accident 
situations. Facilitated workshops provide the participants with a forum for structured 
dialogue to discuss openly the values behind the decision. A stakeholder network 
can evaluate and augment countermeasures in general but protective actions are not 
evaluated systematically, openly and in depth, based on values.  
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Continuing societal concerns limit the application of deep geological disposal in many countries. Wider 
societal involvement at a variety of governance levels in an open, inclusive and transparent manner is a 
top-level concern in all European and national organisations involved in radioactive waste management. 
Nevertheless, current approaches to governance of spent fuel reveal two weaknesses. Firstly, local and 
regional communities lack access to an authoritative yet independent platform of experts to address their 
concerns and information needs in a systematic way and which could provide them with the sufficient 
knowledge base as to be able to take sound decisions concerning the long-term. Secondly, the difficulties 
to maintain sufficient level of knowledge and capabilities at educational institutions become a challenge 
to ensure long-term solutions for the management of radioactive waste.  

The EC 6th FP Integrated Project ‘Fundamental	Processes	of	Radionuclide	Migration’ (FUNMIG) places 
a special emphasis on knowledge transfer, dissemination of knowledge and training. Within the 
framework of FUNMIG, one of the instruments for knowledge production and use is the establishment of 
a Science Shop at the European level. This Science Shop provides independent, participatory research 
support in response to concerns expressed by civil society on nuclear issues. The FUNMIG Consortium 
involves 51 organisations from 15 European countries which are eager to develop formalised channels of 
communication with non-governmental organisations (NGOs) and citizens’ groups in need of expertise 
on the nuclear field. The Science Shop will further ease the transparency of knowledge production and 
raise public awareness of the problems associated with radioactive waste management.   

1. The context of risk governance
According to the last Eurobarometer [1] published in September 2005, the perception of citizens of the 
European Union regarding their level of knowledge about nuclear energy and radioactive waste remains 
very low. The vast majority of citizens of the European Union believe that radioactive waste is a risk 
whilst those who consider themselves better informed think that there are fewer risks with this type of 
waste than others. Opinions against and in favour of nuclear energy vary greatly from one Member State 
to another. Across the European Union, 37% of interviewees say that they are in favour of nuclear energy 
whilst 55% are against it. Furthermore, national governments, national radioactive waste management 
agencies and the European Union face the challenge of building trust among citizens. In this context, risk 
governance becomes a useful conceptual framework for sharing knowledge and taking decisions on long-
term radioactive waste management. There is a growing need to establish mechanisms to better inform 
and involve the public in the consultation and decision-making in the nuclear domain. 

So far, the current approaches to governance of spent nuclear fuel and high level radioactive waste reveal 
weaknesses regarding the integration of scientific and societal concerns within effective and robust 
decision-making processes. European and national research projects, such as Cowam 2 and Cowam Spain, 
have contributed to the actual improvement of the governance of radioactive waste management by 
involving different actors from civil society together with the traditional actors in the field in the policy-
making process. Plurisdisciplinary groups consisting of local and regional communities, industry, 
scientists, experts and politicians at European and at national level have been set up to develop a 
comprehensive understanding on new governance processes around radioactive waste management. 
Besides these projects, the NEA Forum on Stakeholder Confidence (NEA/FSC) has also facilitated 
experience sharing in addressing the societal and ethical dimension of radioactive waste management and 
has developed recommendations and identified best practice experience to strengthen confidence in the 
decision-making processes on the long-term.   
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Although these projects address the new context of risk governance, they do not specifically deliver a 
systematic dialogue between scientists and civil society for more transparent and accountable policy 
making and informed public debate. The White paper on governance [2] indicates the increasingly 
significant role of expertise in preparing and monitoring decisions regarding risk governance. At the same 
time, it recognises that public confidence in expert-based decision-making is undermined and that 
resources need to be put together to form a scientific reference system to support EU policy-making. In 
this regard, this paper suggests that science should embrace risk governance as an opportunity to build 
public trust and to recognise that different types of knowledge are relevant and should be accommodated 
in the decision-making process. An instrument which may help to improve dialogue and to reduce 
uncertainties on risks is the establishment of a science shop, an independent body that facilitates scientific 
communication and societal demand-driven sharing of knowledge with civil society groups. 

2. Stepwise decision-making   
New forms of risk governance demand new innovative decision-making processes which are 
characterised by broad public involvement at a multitude of stages spread over a long period of time in a 
transparent and open way. Regarding the long term management of radioactive waste, the stepwise 
decision making process is based on the development by steps or stages that are reversible, within the 
limits of practicability, as well as on the meaningful involvement of the public in the review and planning 
of developments [3]. In radioactive waste management, the times scales are relatively large and 
commitments by different stakeholders evolve over time in an unevenly distributed way [3]. Sweden, as 
shown in Figure 1, is an example of a country which follows a stepwise decision making process and 
where the first phase of the programme leading to site investigations has lasted twenty years already. 
Even if not all scientific details are fully known and the significance of some uncertainties remains open 
to consideration, science provides a sound understanding and a basis for assessing the performance of the 
system. In the development of a repository programme, there is a need to show and communicate the 
basis for further actions and decisions that are developing at different rates.  

Figure 1. A qualitative representation of different activities involved in waste disposal 

Source: Papp (2001) from [1] 

As shown in Figure 1, the Swedish repository design has been developed based on safety and robustness 
and information is available and commitments are made as the steps are carried through. Within the 
stepwise implementation process of a geological disposal repository for radioactive waste, both the 
scientific work programme and the societal framework need to develop in parallel. As stated by Papp 
(2000) ‘at each decision-step, the confidence in achieving a safe repository has to be balanced against the 
commitments the step involves. An important factor in this balance is the feasibility of steping back in the 
process. Thus, reversibility/retrievability are valuable system characteristics in decision-making under 
uncertainty’ [4]. Therefore, the time lapse involved in understanding, learning and developing the 
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capacity to choose among uncertainties should be regarded as an opportunity to build both the scientific 
and societal knowledge needed to successfully manage high level radioactive waste and spent nuclear fuel. 

3. FUNMIG as a framework for knowledge transfer and dissemination
The European Commission 6th Framework Programme Integrated Project Fundamentals of Radionuclide 
Migration (FUNMIG) is a four year project which started in January 2005 and is partly funded by the EC 
and partly by the radioactive waste management agencies [5]. The main objectives of the project are the 
fundamental understanding of radionuclide migration processes in the geosphere, especially focused on 
tools for application to performance assessment. The project tackles one of the main challenges for a 
sustainable energy mix in Europe, namely scientific and social credibility of geological disposal of high 
level radioactive waste.  

FUNMIG consortium consists of 51 partners from national waste management organisations, research 
organisations, universities and small and medium sized enterprises, from 15 European countries. 
Furthermore, 20 associated groups not represented within the consortium and coming from 13 different 
countries contribute to the overall objectives, especially communicating the project with representatives 
of public safety interests, namely national regulatory bodies. The objective of these associated groups is 
to further broaden European integration and knowledge transfer. 

The project is designed to ensure that the knowledge generated is communicated to a broader community 
– the scientific community, radioactive waste management agencies, regulators and in particular, 
stakeholders - and that training is provided to interested professionals, in particular, younger generations 
and new members of the radioactive waste management community. In order to ensure an optimal impact 
of knowledge dissemination and training, a number of instruments and activities are foreseen. During the 
first year of the project, the main activities undertaken regarding training, knowledge transfer and 
dissemination include: the creation of a web portal and an intranet that are regularly updated, the 
organisation and successful implementation of an international training course on the fundamentals of 
radionuclide migration in November 2005, the organisation of the first annual workshop together with a 
topical session on performance assessment in Saclay (France) and the presentation of the project to 
different conferences and workshops. Apart from these activities, FUNMIG consortium strongly supports 
the implementation of a science shop to give scientific support to issues related to the nuclear domain and 
in particular, to  the deep geological disposal of nuclear waste, to concerned stakeholder groups.    

4. Science Shops as intermediaries between science and society 
Science Shops are organisations that offer citizens’ groups access to scientific and technical knowledge 
and research in order to help them achieve social and environmental improvement. Science Shops provide 
‘independent, participatory research support in response to concerns experienced by civil society’ [6]. 
Originally the concept of science shops was developed at Dutch universities during the 1970s. At present, 
there are science shops in a number of countries all over Europe, in the United States, Israel, Canada, 
Australia and South Africa. On the one hand, science shops operate in a demand-driven way, based on the 
premise that there is a demand from society for scientific support. On the other hand, science shops 
should have a supply-base of knowledge and a sufficient research capacity in order to answer questions 
from civil groups. These entities are usually, but not always, linked to universities, where students can 
conduct research projects as part of their curriculum. Civil groups and organisations in need of expertise 
on radioactive waste management can apply to the science shop for advice and information. Students can 
conduct research and receive credit points as part of their training and will always be supervised by 
researchers at the University and experts within the project. 

A number of European research projects have been undertaken on the role of science shops as 
intermediaries between universities and NGOs [7,8,9]. Evidence from these projects shows that through 
science shop activity, students enhance communication and cooperation skills, develop experience with 
problem-based methods, project planning and management skills and writing skills, among other 
competencies. In addition, science shops contribute to the introduction of new scientific fields in the 
curricula and new views on issues such as research ethics. These projects also demonstrate the importance 
of free or affordable services research for NGOs and the access to independent, external and impartial 
research.   

The Science Shop promoted within the FUNMIG project is part of the Enresa-Enviros Chair on 
Sustainability and Waste Management at the Technical University of Catalonia (UPC) in Spain and 
started its activities in January 2006. This Science Shop has three main objectives: 
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- To improve access to the scientific knowledge delivered by FUNMIG partners to non-
governmental organisations and civil society associations in Europe who are concerned with 
topics related to the nuclear domain; 

- To provide independent research support on nuclear issues, in general, in response to concerns 
expressed by civil society organisations on an affordable basis or even at no cost; 

- To develop formal channels of communication with NGOs and citizens’ groups to influence the 
needs, planning and implementation of public and private research projects. 

Whilst most science shops are usually small and bound to local conditions, the scope of the Science Shop 
at UPC goes beyond the local dimension and focuses on the European level for two reasons. On the one 
hand, there is a pool of researchers and experts from 51 organisations coming from 15 European countries 
who are involved in radioactive waste management apart from the associated groups. On the other hand, 
the science shop will give all European-based organisations the opportunity to formulate questions to the 
science shop, independently of whether they are local, national or international. The science shop is 
established to bridge the gap between academia and civil society in order to improve mutual 
understanding and to ensure continuous and systematic learning. Hence, opportunities to implement 
scientific and social science research aimed at filling the knowledge gaps, reducing uncertainties and 
improving safety should be sougth.  

Working with students, scientists and civil society groups in the field of nuclear research will allow the 
university to preserve and promote nuclear expertise and to provide an increasing number of students 
getting interested in nuclear issues. It is widely acknowledged that the uncertainty about the future of 
nuclear power has led to fewer students studying nuclear subjects and a shortage of new professionals [10, 
11]. Younger generations will be required to manage nuclear facilities and radioactive waste but skills 
and expertise is not being passed on to the sufficient level of younger experts. The science shop will offer 
a way to fill in the “expertise gap” by providing opportunities to university students to get involved in 
projects enabling them to gain knowledge on the social and scientific aspects associated with nuclear 
issues. Besides this, the science shop could also serve as a repository of knowledge, gathering documents 
and all the reports generated and making them available online.    

5. Benefits and challenges of the Science Shop 

The Science Shop promoted within the framework of the Integrated Project FUNMIG at UPC is an 
innovative project and a pilot experience of a science shop with a European remit which focuses its 
activities on the nuclear field, where there is a strong expertise. It offers free access to knowledge and 
research across a large number of national waste management organisations, research institutes, 
regulatory bodies and universities from European countries as well as from other countries from all over 
the world (Canada, Korea and Romania, among others). This section considers the potential benefits and 
challenges in developing the science shop described in this paper.      

This Science shop provides independent assessment of certain situations related to the nuclear field at 
local and European level. Traditional top-down approaches to risk communication, risk management and 
research have by and large dominated the ‘nuclear arena’. Consequently, a situation of mutual distrust 
between policy-makers and the public has been created which is very difficult to overcome. Through the 
collaboration of the different stakeholders in defining a research agenda and undertaking research projects 
which respond to both societal concerns and appeal scientists, the basis for taking taking effective and 
sound decisions on radioactive waste management are strengthened. The development of a science shop 
involves the establishment of a formal platform for dialogue between scientists and civil society. It 
facilitates the interaction between academia and community groups in order to enable effective research 
projects which meet society’s concerns and scientist’s expectations. A science shop entails an innovative 
contribution to the university research interests and lecturing, applying social and technical sciences to 
real-life situations. Therefore, this science shop could serve as a platform of experts to adreess the needs 
and concerns of local and regional communities in a systematic way and from an independent point of 
view.   

Some of the difficulties and constraints faced by the creation and development of this science shop 
include the lack of visibility and institutional awareness of the concept, the difficulties of finding clients 
and the need to involve enthusiastic and committed students. So far, there have not yet been any civil 
groups asking questions. However, pilot projects will start shortly from societal problems as conceived by 
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the science shop staff, taking a proactive approach to this collaboration science-society. One of the 
questions which need to be addressed in the near future is whether the science shop may have an 
unrealistic expectation of society’s demands. The Science Shop staff has approached the Group of 
European Municipalities with Nuclear Facilities (GMF) and an environmental NGO. This experience was 
very positive and as a result, an exploratory workshop will be held this year to define a common research 
agenda among the members of GMF and the science shop. We will have to wait to assess whether 
exploring nuclear issues is a too narrow subject for a science shop and should be broadened or whether 
the potential clients have unrealistic expectation of science.  

The science shop is publicised on the university website, but increased visibility would open up more 
possibilities for offering its services to a wider audience. On the other hand, institutional support within 
and outside the university is needed. In Spain, science shop is not a commonly known concept and fitting 
this new model of collaboration in the Spanish culture is not straightforward. The term science shop is not 
extensively recognisable among the scientific community, civil society groups or the general public. Thus 
the low visibility and the lack of knowledge about science shops is a limiting factor for the societal 
impact of science shops. General training  for citizenship could help to improve the relationship between 
science and society and hence, promote the role of the science shop to enhance research related to social 
needs.       

6. Conclusions
Changes towards a more open and participatory science will only be achieved through concerted actions 
between all important stakeholders at local, national and European level. The nuclear domain has been 
traditionally dominated by experts and politicians and closed to the concerns of civil society groups. New 
forms of risk governance require principles and methods which contribute to a democratic development 
of the dialogue between science and society. Sience shops are intermediaries which can bridge the gap 
between technical and societal knowledge by conducting research in co-operation with NGOs. 
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1. Introduction
Valuing present citizen’s values regarding the risks they face is an important aspect of risk assessment and 
risk acceptability. Conferences like VALDOR are held for this reason. Governments like Sweden have 
national referendums on various risk-prone enterprises. The results of these referendums can determine the 
future of these programs.  In the United States, when guidelines are set for determining acceptable levels of 
risk, the relevant federal agencies are often required to provide a comment period regarding proposed 
guidelines in order to ascertain the judgments, including the weights place on certain values, of individual 
members of society as well as stakeholder groups.  After the comment period ends, the agency decides on 
the acceptable level of risk, taking into account the comments from present citizens.   

Do we also have a duty to value the not-yet-existing values of future citizens, especially if the risks created 
by the activities of present citizens extend into the future to citizens not yet living? If so, are there any 
circumstances which entitle us to de-value those not-yet-existing values.  

In this paper, I ground my discussion of the question of valuing future citizens’ values in one of the	areas	
of	focus	of the VALDOR conference: nuclear waste management and specifically the question facing the 
United States’ program regarding an acceptable dose standard associated with the release of radioactivity 
into the biosphere from an underground repository. The underlying conference theme to which this 
discussion may be attached is community environmental justice as it applies to future citizens. I focus on 
the role that uncertainty plays is providing justice between present and future citizens.  

2. Community environmental justice and future citizens? 
First we must ask “Do we have a real duty to act justly toward future citizens? This question occurs to us 
because we know that risks created by the activities of present citizens extend into the future to citizens not 
yet living. Minimally, justice enjoins us to treat like cases alike and forbids us to discriminate unless we 
have a morally significance reason for doing so.  The answer to whether we should extend justice to future 
citizens is subsumed under the answer to the question of whether or not we have real duties to future 
generations.  

Not surprising, many scholars are skeptical of any obligations to persons not-yet-existing. “How is it even 
possible to justly treat non-existing citizens,” they ask. To do so, assumes a certain degree of certainty 
about the future that we simply do not have. They summon arguments which point to the inability of future 
citizens to reciprocate, to the fact that specific individuals may never come into existence, and to our 
general ignorance of future events.  For these thinkers, our duties to present humans always	and	in	every	
case trump any duty we think we might have to future generations. In fact, the uncertainty of certain 
features of future persons does not merely weaken our obligations, it erases them.  

However, a strong case has been made in the ethical literature that we do have such a responsibility to these 
future citizens. The arguments which appeal to time, uncertainty and non-correlativity have been soundly 
rejected [1] and arguments which appeal to fundamental, universal  human values such as preventing harm, 
doing good, protecting autonomy and choice, and so in a just manner toward future citizens have replaced 
the skepticism articulated above. It is assumed that future citizens will be sufficiently like us that they too 
will hold these values. While there may be some uncertainty about how these values are prioritized and 
what specific form they may take in the future, those who hold we have duties to future citizens rest this 
claim on the fundamental rationality and utility of holding them. If humans exist in the future, then just like 
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present humans, they will want to be the recipients of just policies and practices which seek to reap benefit, 
to prevent harm, and to support freedom and autonomy of its citizens. 

3. Nuclear Waste Management and our Duties to Future Generations 
Asserting that we have duties to future generations supports the desire in the nuclear waste community, i.e. 
energy companies, regulators, industry contractors, to find a solution to the present accumulation of nuclear 
waste. However, as this community grows closer to the realities of site licensing, it has evolved its beliefs 
about those duties (5). At least three stages and two interim response periods are detectable over the last 
decade  

Stage One: The nuclear community recognized early on that arguing for duties to future 
generations supported their desire to find a solution in the present for handling nuclear waste. An 
appeal to these duties began to appear in pronouncements from the community.  

Interim Response: Opponents, who also adopted the belief that we have duties to future 
generations,  pointed out that such duty  involves not putting those generations at risk by acting 
too hastily in the face of uncertainties about nuclear waste reposition.  

Stage Two: This led to the adoption of a second belief that, while repositories must be created in 
the present to fulfill our duties to the future, nevertheless, in order to respect the autonomy of 
future persons and to reduce harms to them, these repositories should be constructed to allow 
retrievability of the waste. Plans to make the waste irretrievable were changed. 

Interim Response: The nuclear community faced serious licensing challenges and a recognition  
that some radionuclides continue to present risks to health at peak dose very far out into the future. 
Licensing difficulties associated with equal protection standards for the present and future citizen 
confound progress with specific	repositories and may jeopardize our ability to serve the needs and 
interests of present persons. 

Stage Three: The nuclear community developed an interest in determining how the needs and 
interests of present persons and the needs and interests of future persons should be compared with 
and balanced against each other.  

3.1 The U.S. Environmental Protection Agency guideline as an example 
In keeping with the nuclear waste community’s commitment to duties to future citizens, an early 
formulation of the U.S. Environmental Protection Agency’s standards for acceptable dose-releases of 
radioactivity from an underground repository covered a period from post-closure of a site to 10,000 years in 
the future. This standard does not cover potential peak dose for some radionuclides. The National Academy 
of Science Committee on Technical Bases for Yucca Mountain Standards rejected two technical reasons 
commonly given for not providing guidance beyond 10,000 years, to insure that peak dose is covered by 
regulation--that uncertainty exists in compliance assessment and that there is a likelihood of no significant 
health effects after a specified time. (10) The United States Court of Appeals upheld the NAS position in its 
ruling that the EPA must provide guidance on dose-release limits beyond 10,000 years to peak dose. In its 
response in August 2005, the EPA created (at least) two standards and sent it out for comment from its 
citizens. (3) One standard covers the present and near future (defined as 10,000) and the second standard 
applies to the far future (defined as beyond 10,000 years to one million years). The second standard permits 
more dose releases than the first standard.  The second standard suggests our duties to the far future are not 
as strong as our duties to the present and near future.  

It is clear from the outset and rather explicitly that the National Academy of Science rejects the idea that we 
owe no duty to distant generations. The EPA rejects this view, too.  If we do own a duty to distant 
generations, why isn't it the same duty as that to present and near future generations? In other words, if we 
assume we have duties toward future citizens, why shouldn’t we also assume that those generations’ would 
value the same standard of protection that we do?  
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Does this example show that in acting justly we need not value the values of those citizens living in the 
future or, at least, we need not value those values as	 much	 as we value our own? If the answer to this 
question is “yes” then what justification can be given for such a position? The U.S. EPA cites two KASAM 
reports to support their claim that environmental justice is achieved among communities across time even 
when we allows less protection to future citizens. We will look closely at both of these reports and the role 
that uncertainty plays in them below. 

4. KASAM 1998 
The justification given for not treating future generations with the same level of protection as present ones 
is uncertainty. The authors of the KASAM 1998 report claim that “increasing uncertainties means that our 
capacity to assume responsibilities changes with time.” (5, p. 27) However, a reduced capacity does not 
lead to the conclusion They conclude that “our moral responsibility diminishes on a sliding scale over the 
course of time.” (ibid.) This statement is open to equivocation, depending on whether emphasis is placed 
“our” or “responsibility” or on the distinction between capacity	 to	 assume	 or	 perform	 a	 duty and the	
strength	 of	 the	 duty	 itself.  The strength of duty (“responsibility”) itself remains the same. There are 
uncertainties about the different effects of different standards to warrant reducing the duty. But,  the 
capacity to fulfill the duty may justify the shifting of the duty, in this case, from present generations to 
future generations if capacity increases by virtue of  uncertainties decreasing with time. 

Our capacity to assume those duties may, indeed, differ over time. Near and far future generations may be 
able to perform the duties better than we can in the present. They may have new technologies, reduced 
performance uncertainties, and expanded knowledge that time affords. Hence they may be able to do a 
better job of protecting human health in the future. The concept of the “rolling present” represents the fact 
that we transfer our duties over time; it does not represent the fact that we reduce them or weaken as the  
EPA  different standards for different time periods suggest.  

The concept of the “rolling present” emerged in the nuclear waste community as they were dealing with the 
fact that permanent reposition of nuclear waste did  not leave open the ability to act on the solutions that the 
future might hold. If we cannot construct repositories now that will provide the same standard of protection 
to future generations  as we provide present persons, then the rolling present allows us to transfer duties, 
along with resources and knowledge,  without disenabling present persons or harming future generations.  

A similar concept was introduced by John Rawls in order to help understand that our duties to future 
generations will need continuity over time. (8) Others have introduced this concept of ensuring continuity 
in fulfilling our obligations, including the work cited in the KASAM report by Lars Ingelstram which calls 
for an	institutional	constancy. (5 p. 25)  KASAM states, “The question, Ingelstram argues, then becomes 
one of whether or not it is possible to bridge the time interval, or discover a link between the present and 
the future so that the comprehensibility and credibility can be preserved even for complex socio-technical 
systems designed to function for an extended period of time where we have no possibility to demonstrate 
that they will function as planned on the basis of the demands we make for long-term safety. Ingelstram 
claims that this link is institutional	 constancy	 by which he means the necessity to build in control 
mechanisms in society’s institutions to continuously test to see if promised results are achieved.” (5 p.26).  

KASAM points out that geologic disposal has been thought to provide the stability needed to protect 
human health from radiation exposure due to a repository breach. Not too long ago the nuclear waste 
community found this appeal to obligations to future generations both morally praiseworthy and politically 
effective. However, as we come closer to realizing the complexities and uncertainties associated with 
repository performance, unless alternative sites and alternative engineering is available to restore such 
stability, we have shifted to a concept of “the rolling present” that is thought to displace some of our 
obligations onto the future. However, in the United States, the EPA is not empowered to respond to the 
demands for institutional constancy required by a rolling present.  

In an earlier report by the Alternative Group in Sweden, this idea of a rolling present surfaced but it was 
coupled with a warning that this would require a new way of approaching the regulatory requirements for 
nuclear waste disposal. In this same publication, the question of how long the present rolls is raised. The 
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response points out that it is a phenomenon which, in practice, began when the first reactor was created and 
ends when an irrevocable decision is made, most likely when the repository closes and the waste becomes 
difficult to retrieve. Swedish citizens are asked to contemplate “which decisions can with a rolling present 
be left to future generations and which decisions are they qualified to make in the near future.” (7, p. 32.) 
This demonstrates the lack of fit of this concept for the EPA’s task at hand. The EPA is not authorized to 
delay the decision on protection standards and the multiple dose standard they propose does not reflect the 
need for a rolling present. 

To be clear, were a  shift in the locus of moral responsibility needed, it does not change the strength of the 
moral duty we have to provide equal protection to individuals from harm (no matter how “negligible”) to 
their basic need for health. As Richard Howarth points out in his article “Intergenerational Justice and the 
Chain of Obligation,” the links made among succeeding generations are equally strong. (4) Our link to the 
children of today, a presently living but nevertheless different generation than our own, is just as strong as 
the subsequent links made between our children and theirs, and their children’s children and the children of 
these children’s children and so forth. The strength of the link doesn’t weaken merely because they live 
later in time from us. They bear the same strength in the link between the succeeding generation and theirs. 
Our place in the chain doesn’t weaken their link (i.e. their duties). 

If we believe our children should be exposed to no more that 15 mrems/a, there is no reason for us to think 
and act in such a way that our distantly-related generations should not also be exposed to no more than 15 
mrems/a.  Why would the child who lives on January 1, 10,001 be entitled to less protection than our 
children today?  What we believe to be just in our relations to our contemporaries should be extended to 
define standards of just distribution between generations. “To the extent that principles of justice require 
equal treatment for contemporaries, they require equal treatment for future generations as well” (4, p.135).  
The chain of obligations does not weaken our duties to future generations; it does just the opposite: it 
establishes those duties as equally strong across generations 

Understanding this comes from untangling the distinction between our capacity to fully assume our duties 
and the strength of the duties themselves. These two aspects of the moral life must not be confused with 
each other.   

5. KASAM 2004 
The EPA Proposed Rules lists three gradations of principles of justice: strong, weak, and minimal. The 
EPA adopts these principles from a later KASAM report (6). In Chapter 9 of this report, which is 
coauthored by Mikael Stenmark, his four principles are introduced. His purpose in creating these principles, 
in Chapter 3 of an earlier work, is to justify various levels or degrees of sustainability. (9) These principles 
are:

Static Principle of Justice: We	have	a	moral	obligation	to	pass	on	to	subsequent	generations	the	
same	quantities	 and	 type	 of	 natural	 resources	 that	 our	 own	 generation	 inherited	 from	 previous	
generations.	

Strong Principle of Justice: We	have	an	obligation	to	use	or	consume	natural	resources	in	such	a	
way	that	subsequent	generations	can	be	expected	to	achieve	a	quality	of	life	equivalent	to	ours.	

Weak Principle of Justice: We	 have	 a	 moral	 obligation	 to	 exploit	 natural	 resources	 in	 such	 a	
manner	 that	 not	 only	 the	 present	 generation	 but	 also	 future	 generations	 can	 satisfy	 their	 basic	
needs	 (i.e.	 need	 for	 food	 and	 water,	 protection	 against	 weather	 and	 wind,	 and	 access	 to	 work,	
health	care,	and	education.	

Minimal Principle of Justice:  Intrusion	 into	 the	 natural	 order	 of	 things	 is	 a	 human	 right.	
However,	we	have	a	moral	obligation	to	exploit	or	consume	natural	resources	in	such	a	way	that	
we	do	not	jeopardize	future	generations’	possibilities	for	life.	

These principles of just sustainability are placed on a spectrum, which “is based on a scale which deals with 
the consequences of the present generations’ patterns of consumption and use of natural resources. Certain 
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principles of justice would – if applied consistently – result in radical changes in our consumption patterns 
and use of natural resources.” (6, p. 433) 

Arguing that we have a diminishing moral responsibility, the authors of KASAM 2004 clarify this to mean 
the following: “Our main thesis is that we should have a more extensive duty towards generations in our 
immediate future – and apply the strong principle of justice – and a more limited duty toward distant 
generations – and apply the weak principle of justice” (6 p. 436). Then, they ask, why in the very far future 
do we need only apply a minimal principle of justice? Changing over from one principle to another on this 
spectrum is justified by the “lack of ability to assess or influence, in a reliable manner, the needs that those 
generations will have in terms of energy, transport, housing, education, etc.” (ibid.).  

These principles are mapped onto a timeline and in turn applied to the disposal of nuclear waste. The static 
principle, rejected by the authors, would not allow any disposal to take place—and would most likely not 
have allowed the intrusion into nature in the first place to extract uranium for the production of nuclear 
energy, which ultimately produced the waste. At the other end of the spectrum, the minimal principle of 
justice is mapped to the very far future. 

Whether this “spectrum approach” to just sustainability and its mapping onto time is defensible is a matter 
for scholars of environmental ethics to explore.  However, whether its subsequent application to the nuclear 
waste issue in	 the	 way	 used	 by	 the	 EPA holds up under critical scrutiny is highly doubtful, given the 
discussion above. The EPA states “In the case of spent fuel disposal, these considerations lead to the idea 
that a repository must provide reasonable protection and security for the very far future, but this may not 
necessarily be at levels deemed protective (and controllable) for the current or succeeding generations.”(3, 
p. 49036)  These principles are intended to apply to the ethics of sustainability and, in particular, the just 
allocation of resources across generations.  The EPA Proposed Rule is not about sustainability, except in 
the very narrow sense of sustaining the life and health of future generations. Work by ethicists on 
sustainability concern much broader issues, such as increased population and increased consumption. 
Stenmark’s principles attempt to justify the different duties we have to provide these resources to 
differently situated generations in time  

Hence, The EPA statement is a non-sequitur. It does not follow from any one of these principles.  Providing 
reasonable protection and security is about prevention of harm, not provision of benefit. The question EPA 
faces is whether it is just to allow more potential harm to future humans, not whether it is just to reduce 
future benefits. We must conclude that the principles in this KASAM Report do not support the creation of 
the multiple dose protection standard proposed by EPA. These principles have been misapplied. 

In other words, we do not lack the ability to assess the needs of future generations regarding protection 
from radiation (unless we want to stipulate either ignorance of or changes in human physiology, genetic 
structure, etc. which EPA is unwilling to make). EPA protection standards are not about welfare interests in 
energy, transport, housing, education. They are about the most basic, fundamental interest a human has--in 
his/her preservation of life.  The multiple dose protection standard proposed by the EPA jeopardizes future 
humans’ possibilities for life. We know that 350 millirems will provide less protection and greater risk of 
deaths in the future than 15 millirems will in the present. Hence, the multiple dose standards are not even 
justified by the minimal principle of justice. 

Moreover, the multiple dose protection standard proposed by the EPA is supported  by the very position 
rejected by the KASAM Report (2004), i.e. Andrew Kadak’s view that “we have an obligation to protect 
future generations provided the interests of the present and its immediate offspring are not jeopardized.” (6, 
p. 432). The KASAM authors point out that “even the weak principle of justice does not allow us to 
prioritize all our interests without further ado. According to the weak principle of justice, the basic needs of 
future generations take precedence over the current generation’s interest, which extend beyond our basic 
need for work, food, energy, housing, health care, and education. (ibid.).  
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Conclusion

KASAM 1998 and KASAM 2004 do not support a reduced standard for future generation. The rolling 
present, borrowed from John Rawls and  discussed in the KASAM 1998 report helps us to understand a 
potential mechanism we might use to fulfill our duties to future citizens when uncertainty exists, but it 
doesn’t allow us to weaken those duties. If pressed to apply the principles of sustainable justice in the 
KASAM 2004 report to the question of radiation standards of protection of human health and life, one must 
conclude that these principles would not support a multiple dose standard that would put far future 
generations at greater risk than present ones. This is simply because the most minimal of principles can be 
interpreted, as Stenmark himself does in the concluding paragraph of his original work, as follows:  

‘Without compromising the ability of future generations to meet their own needs’ can imply that 
they should be so equipped…that at least they can ensure their survival: in other words, we do not 
expose them to radioactive radiation or radioactive waste, dramatic natural catastrophes, or severe 
alterations of climate (9, p. 56) 

From this, it is doubtful that any of these principles, even the one that provides the barest standard of 
sustainability (Stenmark’s miminal principle of justice), would actually support different standards of 
protection of life and health, i.e. allow greater risk to the far future than to the present and near future.

Uncertainty may play a significant ethical role in our resolution of the nuclear waste disposal needs that 
face citizens of the present and future, but it has not been used here to successfully establish that we 
reduced protection standards for future citizens is just. And, reduced protection standards which permit 
more risk to future citizens may be justified, but the case has not been proved by an appeal to the KASAM 
reports. 
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1. Introduction

The RISCOM project started with a pilot study in 1997[1], funded by the Swedish 
Nuclear Power Inspectorate (SKI) and the Swedish Radiation Protection Institute 
(SSI). The RISCOM Model was further developed, tested and used as part of the 
European RISCOM II project [2]. The VALDOC Summer School in 2002 
suggested the establishment of a  Transparency Forum for the enhancement of 
awareness in complex issues of global importance which are, or can be considered 
to become,  subject to political decisions and public debate [3]. In recent years the 
RISCOM Model has been used to analyze the prerequisites for transparency in 
several areas, and the Transparency Forum idea has been applied in practical 
situations, most notably for risk assessment of mobile telephone systems and 
cleaning-up and remediation of contaminated sites. In a recent article, a structured 
approach was suggested to improve transparency and awareness in the 
biotechnology sector [4]. In this paper we summarize recent experiences in 
applying the RISCOM model in different policy making areas, comment on some 
aspects where the model offers unique possibilities and emphasize some crucial 
issues with regard to future applications.    

2. The Democratic Context

In policy issues with a high technological and scientific content it is common that 
experts set the agendas too narrowly, there is mistrust in expertise and authorities, 
fragmentation by interest groups and low awareness level in the political system. 
Often, early narrow framing leads to a decision-making basis that is insufficient, or 
even irrelevant, for the political decisions, resulting in frustration and inability to 
solve important societal problems.  

In spite of a recognition of the need for citizen participation in general terms, 
experts and policy makers often show quite another attitude to the role of lay 
people.  The point of departure is still often that new  technologies should be 
“accepted” by the public, and that there are barriers against “acceptance”. 
European citizens are said to base their attitudes towards research in new areas not 
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on concrete evidence but on “images of fear, stereotypes and beliefs”. The concept 
of “sound scientific evidence“ is often used to exclude the lay people from having 
any influence on policy matters. Debates on issues like nuclear waste management, 
genetic modification and radiation from telecom antennas tend to see participants 
fixed in their positions already at an early stage. Some of the problems in society’s 
dealings with complex issues are: 

The dominance of experts makes important issues narrowly framed as 
technical/scientific thus losing relevance in the social and political 
perspective. 

Interest groups, including industries and NGO:s but also expert groups, 
tend to present a fragmented picture which may favour their own position.  

Media, advertising and entertainment dominate everyday life in modern 
society – thousands of messages in numerous channels flood citizens 
every day. The result is shortened attention span and complex messages 
are more or less ignored. 

It is clear that most policy issues with some complexity involve not only factual 
issues with uncertainties, but also values, emotions and vested interest. All these 
factors should be made transparent to policy makers and the general public before 
decisions are made. What is needed is thus arenas for the clarification of the factual 
and value-laden domains. This will not come by itself for example in a 
participative or deliberative society. We suggest the introduction of such a function 
into the existing framework of representative democracy, especially since this in 
itself would increase its legitimacy, thus making alternative models of democracy 
less needed.  

3. The RISCOM Model

The RISCOM Model has been extensively described elsewhere. It evolved from 
the need of transparency in decision processes for managing nuclear waste [1, 2, 5, 
6]. However, it provides a general model for transparency and participatory 
democracy in areas facing decisions on complex technical issues and projects with 
uncertain but potentially large consequences for environment and society [4].  

The RISCOM model stresses the need for communicative action in the 
organisational context in which the decision process is taking place. It relies on the 
Theory of Communicative Action [7] and the Viable System Model (VSM) for 
recursive organisations [8]. Dialogues to provide transparency should be oriented 
to understanding, i.e. be characterized by communicative action. In such dialogues, 
everyone involved raises three claims which he is prepared to fulfill, namely that 
his statements are true and right and that he is truthful. The focus on dialogue to 
reach understanding among the actors thus sets strong conditions on the way 
discussions should be conducted.  
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The organisational theory aids the unfolding of the complex issues into recursive	
levels	 of	 meaningful	 dialogue. These recursions make the transparency problem 
manageable. It also provides insights into the many concurrent dialogical loops 
inside the organisations responsible for the decision process and between these 
organisations and the outside stakeholders. These transparency	 loops show how 
authenticity	is created and manifested, and how  awareness	of outside stakeholders 
is strengthened. They also indicate how stretching takes place, i.e., how arguments 
presented to the major stakeholders in the decision process impose re-evaluation 
and re-assessment of their earlier standpoints. 

4. Applications in four areas

Ideally, the RISCOM model is applied in three steps, (1) pre-understanding, (2) 
unfolding into levels of meaningful dialogue and design of transparency fora, (3) 
dialogues in the transparency fora. The first step involves contacts with main 
stakeholders and application of the theoretical tools to obtain a pre-understanding 
of the organisational context and how issues raise claims of facts, legitimacy and 
authenticity. The following steps require broad involvement of stakeholders both 
inside and outside the organisations responsible for the decision process. For the 
second step this can be realised through a broadly based reference group with 
representatives from all major stakeholders. The transparency fora should as far as 
possible remain open to the public. 

It is, however, important not to see the three steps as a linear process. Each step 
frames the following ones and it is important to allow for feed-back loops between 
the steps questioning the framing and permitting reframing. Issues raised in the 
second step may require renewed analysis and the results from the debates in the 
transparency fora may require another unfolding or redesign. In reality, the steps 
merge into each other. 

So far, four areas have exposed to the application of RISCOM:  
- nuclear waste management 
- mobile telephone systems  
- cleaning-up and remediation of contaminated sites  
- certain technologies for electricity production  

These four areas represent very different stages in the application of the RISCOM 
model. Management of nuclear waste is the area where the model has been most 
comprehensively applied. In the electricity area, the theoretical tools have been 
applied to obtain a pre-understanding of context and issues in three specific energy 
projects.

The RISCOM Model has emerged as a result of efforts in the area of nuclear waste 
management to make decision processes for e.g. the selection of sites for final 
disposal transparent. This is also the area where the model was first applied when 
hearings were designed for the Swedish site selection process. This has been 
described by Andersson, Wene, Drottz Sjöberg & Westerlind [9] and evaluated by 
Drottz Sjöberg [10]. However, the model is generally applicable to decision 
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processes on technically complex issues with large benefits but with uncertain and 
potentially very unfavourable consequences. Now the model is becoming widely 
appreciated and also used in other areas.  

One current area of application is the introduction of the third generation (3G) of 
cellular phones which has caused much discussion in Sweden. The time table and 
the level of ambition in terms of access to the system all over the country was early 
set at the highest political level. The development of 3G has, however, caused 
opposition and controversy in an number of municipalities. There are concerns 
over radiation risks from the masts, which are built with much higher density than 
for the previous GSM system, although the authorities assure that there are no such 
risks. Resistance groups have emerged, and there are municipalities wanting to 
establish zones free from masts. In 2005, industry, authorities, municipalities and 
critical groups agreed to form a joint Transparency Forum using the VALDOC 
approach with the RISCOM Model through an initiative taken by the Swedish 
Radiation Protection Authority  [11]. In this forum the stakeholders could agree on 
the structuring of the problem in different levels of dialogue and on the format and 
contents of a series of three seminars that followed the agreed level structure.  

Another area of application is contaminated waste landfills and sediments. As the 
awareness about the existence of waste landfills, contaminated sites and 
contaminated sediments, and their risks for humans and the environment, has 
gradually increased world-wide - so has the need for assessing and managing them 
in the best possible way. The technical complexity and potentially high costs 
associated with remediation projects require efficient, reasonable and democratic 
risk reduction policies and strategies. In a recent project the RISCOM Model has 
been used to diagnose the Swedish national programme for cleaning-up and 
remediation, and recommendations were made for measures to improve 
transparency and awareness before decisions are made, see [12].       

Most often, the municipality engagement is quite low in the early pre-study phase 
and varying in the main-study phase where alternatives are investigated and 
solutions are proposed. However, it is the municipality that in the end must decide 
on the remediation project and various possible alternatives. It was thus 
recommended that the municipalities should be given resources within the national 
programme for competence development and stretching. The main aim with 
transparency and awareness raising efforts on the local level should be to give the 
municipality decision making bodies and the citizens the best possible decision-
making basis. This recommendation is now being followed up at two of the major 
remediation projects in Sweden – one former  shipyard (Bohus Varv)  and the Sala 
silver mine.   

It was also recommended that bodies on the national level allocate stretching 
resources for their own purpose. Here, the main aim should be to enhance the 
capabilities of the Environmental Protection Agency and  the county 
administrations for making the prioritisation between different projects, for 
developing risk assessment methods and for  developing new remediation methods.  

In the area of  electricity production three energy projects were analysed as case 
studies, a number of observations were made (see[13]).Also this area would benefit 
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from using the Transparency Forum concept given that an appropriate 
organizational solution can be found.  

5. Insights gained

The status of the applications of the RISCOM Model varies much between the 
different fields and a thorough comparison between them remains to be done.  At 
this stage we will only comment on a few items with regard to the results of our 
analyses of the organizational context and on the strength the RISCOM model as a 
tool to make the debates of controversial matters efficient.  

The	organisational	context	

An external stakeholder judges the authenticity of the organisations responsible for 
decision and implementation by comparing what they do with what they say. 
Coherence between doing and saying emerges as the results of internal 
conversations between quite different parts of these organisations. E.g., for project 
organisations responsible for remediation this leads to fairly weak authenticity that 
may be further weakened by state procurement rules requiring competitive bidding 
at several stages of the project. Likewise, the authenticity of entrepreneurial 
organisations pioneering new technology such as wind power may be difficult to 
judge because they have not yet a track record. Uncertain authenticity may cause 
licensing authorities to impose more severe licensing conditions for such 
organisations than for established market actors, thus creating new barriers for 
market establishment. One case study shows seven years licensing period for an 
off-shore wind power project initiated by an entrepreneurial organisation. Take-
overs of existing well-established organisations where the new owner impose new 
resource conditions may also threaten the authenticity of these organisations. 

Unfolding recognises levels of meaningful dialogue which are used to structure the 
transparency debates. However, it is also important to observe relations among the 
levels. E.g., an electrical transmission grid creates local risks and nuisances, while 
the value of the project emerges only on the regional or national levels. 
Transparency fora have to be designed to permit participants to weight both costs 
and benefits of the project. 

The	application	of	the	model	

A strong and stable result from all the applications is that unfolding into levels of 
meaningful dialogue is a powerful tool to manage complexity and to structure 
debates that are both fair and effective. There is a caveat to this conclusion, 
however. The structuring into levels of meaningful dialogue increases the risk for 
fragmentation and manipulation by strong stakeholders. The RISCOM model 
provides remedies against fragmentation and manipulation. First, the Viable 
System Model explicitly deals with the structuring and hinders strategic 
manipulation. Secondly, requiring communicative action makes unfolding to an 
integer part of transparency. In practice the possibilities for fragmentation and 
manipulation are strongly reduced by the open discussion within a broadly 
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composed reference group having the task to transfer the model to practical 
application in terms of format and content of seminars, hearings etc.   

The Viable System Model provides valuable insights into issues regarding 
authenticity of the organisations responsible for the decision process, stakeholder 
awareness and stretching. Such results are important inputs to the discussions about 
unfolding and design of transparency fora. Although VSM analysis requires 
considerable resources, this result strongly suggests that such analysis is an 
important part of providing pre-understanding to the benefit of the later phases of a 
“transparency project” .   

Claims of facts, legitimacy and authenticity acquire quite different meanings on 
different levels. Examples are contested scientific results. Peer reviews at the 
scientific level focus on interpretation of data, norms of good science and honesty 
of the dissenting scientist. In the decision process focus is on relevance for the 
issue in focus, i.e., the legitimacy of the produced arguments, and the authenticity 
of both the dissenting scientist and the peer review. Considerable confusion arises 
when the role of the expert/scientist on the two levels is confounded. Here again 
the RISCOM Model helps to address the problem and to clarify the different roles 
the expert/scientist may play.  

6. Conclusions

We believe that the RISCOM Model can be used within the framework of 
representative democracy to improve the decision processes. Deliberative 
processes have their role in society ( see e.g. [14] and [15]) but they also have their 
limitations as pointed out by e.g. David Held [16] and as elaborated in [4]. In the 
transparency approach they are mobilized for the purpose of clarification of issues 
rather than for shaping consensus.  

In the actual implementation of the RISCOM Model in a specific area, the 
“transparency project”, e.g. a Transparency Forum, must have its own authenticity 
meaning that there must be no hidden agenda behind the implementation. It is clear 
that the actors taking part may have their own strategic purposes for their 
participation. However, the project provides a neutral arena where the RISCOM 
principles set certain rules that makes it more difficult for ALL actors to actually 
act strategically within the project. All actors must trust that the process has that 
neutrality. For this the organisational set up is crucial. For example there needs to 
be a process guardian, often manifested in the chair person of the reference group. 
Important aspects are also who hosts meetings, where they take place, who 
documents meetings and seminars, who moderates stretching sessions, who writes 
the final report etc. We recommend that the participants agree formally on these 
issues in the very beginning of the project. Our experience so far, e.g. from the 
mobile telephone project and the remediation projects, is that this can be done 
taking the specific characterises of  the organizational context of the area in focus 
into consideration.   
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