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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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