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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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