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Abstract:
This report presents the results of a cross-cultural comparative analysis of two corpora of data from Spain and the UK on 
lay and stakeholders understanding and reasoning about fusion energy. The very same novel methodological approach 
was applied in Spain and the UK to promote a learning and deliberative process about fusion energy. A brief description 
of the method is included first, followed by the description of the two corpora of data. Next the main Spanish findings 
data are discussed in the light of the UK data and then viceversa (in other words, we first interrogate the UK corpus 
of data to look for resonances or places of tension with the Spanish findings, and then the other way around). Then we 
present the results of evaluating the Spanish and UK group-based processes as engagement exercises. Finally, the key 
conclusions of this cross-cultural data analysis are summarized.

Análisis Cross-Cultural de la Percepción de la Energía de Fusión por parte de los
Ciudadanos y Stakholders en España y el Reino Unido

Prades, A.; Horlick-Jones, T.; Oltra, C.; Navajas, J.

62 pp. 5 fig. 40 ref.

Resumen:
El informe presenta los resultados de un análisis cross-cultural comparativo de la percepción y comprensión de la 
tecnología de fusión por parte de ciudadanos y stakeholders en España y el Reino Unido. En ambos países se aplicó 
una novedosa aproximación metodológica, combinando elementos de investigación y de participación, con la inten-
ción de generar un proceso de aprendizaje y deliberativo en torno la tecnología de fusión. En primer lugar se describe 
la aproximación metodológica y los detalles de su implementación en ambos países. A continuación se presentan los 
principales resultados obtenidos al efectuar un análisis comparativo de los datos obtenidos en ambos países; así como 
los resultados obtenidos al evaluar (en ambos países) el proceso deliberativo en cuanto ejercicio de participación. Por 
último, se destacan las principales conclusiones de este análisis cross-cultural.
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1. Introduction and background  
 
The EFDA (2008) Ad-Hoc Group on Socio-Economics identified a need to move 
towards creating a dialogue with society about the risks associated with fusion 
energy. The Group recognises that this overall objective necessitates two key 
developments: first, achieving an enhanced understanding of stakeholders’ 
perceptions of fusion; and second, the identification of suitable communication 
and participation tools.  
 
Our recent work has been closely aligned with the perspectives and research 
direction contained within the Ad-Hoc Group’s recent report (2008). With task 
TW3-TRE-FESS/D we carried out a comprehensive review of existing empirical 
evidence on lay perceptions of fusion (Prades López et al, 2007; 2008). This 
review made clear the very limited level of awareness and understanding 
possessed by lay publics. It also proposed a model to capture the multiple ways 
by which lay citizens reason about fusion on the basis of limited 
understandings. We recommended the need for detailed research into these 
modes of reasoning. We went on to argue that such research should  allow lay 
citizens to engage with technical information about fusion in broadly naturalistic, 
rather than ‘top-down’, instructional, ways. With task EFDA/06-1427 we have 
implemented this proposed research. In practice, this work entailed the design 
of a hybrid methodology which combined elements of research and citizen 
engagement, and which drew upon a novel approach first developed at Cardiff 
School of Social Sciences (Horlick-Jones, 2008); with the empirical work being 
done in Spain. We delivered the final report on this work to EFDA in September 
2008.  
 
This EFDA-supported research has now been considerably enriched by 
additional work on which have been collaborating, which is being funded by the 
UK Economic & Social Research Council (ESRC). This latter project, which will 
run until February 2010, has been using the same hybrid methodology we 
developed in order to collect data in the UK. In this way, a comparative corpus 
of data has been generated, making possible a (limited) cross-cultural Spanish-
UK analysis. The UK-based work is also addressing different kinds of 
stakeholder relationship with fusion: including that of lay citizens and groups 
with special values-based or occupation-based perspectives on fusion. The 
existence of the ESRC-supported project has provided considerable added 
value for EFDA investment in this work. 
 
In the current EFDA 2008-2009 Workprogramme we have built upon the 
findings of these previous EFDA and ESRC-supported projects in order to make 
a significant contribution towards the overall objective of the Ad-hoc Group on 
Socio-Economics.  
 
More precisely, our contribution to the on-going EFDA work programme is 
addressing the following tasks: 
 

- Task 1. Run two additional discussion groups in Spain, with 
participants drawn from a) members of environmental groups, and b) 
people working in the energy industries. 
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- Task 2. Detailed cross-cultural comparative analysis of the UK and 
(enhanced) Spanish corpora of data.  

- Task 3. Identification of communication and participation options 
currently available, drawing upon the existing best international 
practice on citizen engagement.   

- Task 4. Design work on specific practical options for implementing a 
societal dialogue on fusion energy, drawing upon the outputs from 
Tasks 1-3.   

 
 
This report presents the results of Task 2, the cross-cultural comparative 
analysis of the (enhanced) Spanish and the UK corpora of data on lay and 
stakeholders understanding and reasoning about fusion energy. A brief 
description of the method is included first, followed by the description of the two 
corpora of data. Next the main Spanish findings data are discussed in the light 
of the UK data and then viceversa (in other words, we first interrogate the UK 
corpus of data to look for resonances or places of tension with the Spanish 
findings, and then the other way around). Then we present the results of 
evaluating the Spanish and UK group-based processes as engagement 
exercises. Finally, the key conclusions of this cross-culutral data analysis are 
summarized.  
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2.  The Methodology 
 
 
2.1 Design 
 
We organised a series of discussion groups, which each met twice, with an 
interval between meetings to allow participants to reflect upon matters raised at 
the first meeting. We designed the process so as to support the assimilation of 
the detail of the issues, and enable them to be explored carefully, and in a 
considered and well-informed way. 
 
The reconvened discussion groups were similar to focus groups in nature; 
however they differed from ‘classical’ focus groups in that they allowed the 
presentation of new material to participants and the discussion of this material 
in a structured way. In this way, we set out to generate a sensitisation, learning 
and deliberative process, rather than simply seeking to tap pre-existing 
understandings (or lack of understanding). The groups therefore had a hybrid 
nature; combining elements of research and engagement. Importantly, the 
methodology focussed on the use of ordinary language and the elicitation of 
patterns of demotic practical reasoning, rather than pre-framing the issues in 
terms of technical categories (Horlick-Jones, 2005; 2008; Myers, 2007; 
Timotjevic and Barnett, 2006). Instead of receiving formal tuition on the 
technicalities of the issues to be discussed, the participants were encouraged to 
reflect upon the nature of fusion-related issues by taking part in exercises that 
promote awareness of the character of fusion, in terms of everyday knowledge 
and experience. These objectives were accomplished by the use of structured 
facilitation, stimulus materials, and component parts of some problem 
structuring methods. The group moderators adopted a facilitation style that 
concentrated on promoting a high density of inter-participant interaction, rather 
than producing a group interview or ‘classroom’ format (cf. Kitzinger, 1994). We 
audio recorded the group sessions, having first sought the participants’ approval 
before activating recording equipment. In addition, detailed observational notes 
were made by members of the research team.  
 
In the first meeting of each group, following initial introductions and 
discussion, participants were provided with a minimal description of fusion. Here 
we chose to use a short newspaper or magazine article. Following further 
discussion, a group ‘brainstorming’ exercise was carried out, using a procedure 
drawn from problem structuring method practice (Rosenhead and Mingers, 
2001), in which participants captured their views on post-it notes. During this 
exercise, the facilitator encouraged participants to verbalise their thoughts, and 
to interact with each other. At the end of the first meeting, participants were 
given a pack of information, as described below. During the interval between 
the group meetings (1 week) the participants were asked to work through the 
information pack at their own pace. During this period, they were asked to 
record their findings, and thoughts about what they have discovered. They were 
given a specially-designed pro-forma to structure this ‘diary’ information (cf. 
Alaszewski, 2006). During the second meeting of each group, following an 
initial discussion of their findings, two exercises took place. In the first one, 
participants were provided with a short ‘story’ (or vignette) about the possible 
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siting of a fusion power facility in a community. This technique has been used 
successfully in social research to explore attitudes towards sensitive matters, 
including a number of health care issues (see e.g. Hughes, 1998). The second 
exercise used a technique drawn from problem structuring methods to explore 
resource allocation options. 
 
 
 
2.2 Sampling 
 
The very same recruitment criteria were applied in Spain and the UK to recruit 
both the lay citizens and the stakeholder’s participants in the learning and 
discussion process.  
 
 

 Lay citizens 
Six discussions groups (each meeting on two occasions), composed of suitably 
selected lay citizens were run in both Spain and the UK. Commercial agencies 
specialising in providing such services for businesses and research 
organisations (MDK in Spain, and Quality Fieldwork and Research Services in 
the UK) were employed to recruit the group participants.  
 
As our focus was on lay citizens, those likely to have specialist knowledge or 
strong views about fusion were excluded. In practice the recruiters excluded 
members of environmental groups or people who (or whose immediate family) 
work in energy-related employment. In terms of gender, all groups were mixed. 
Thus, the recruitment company was asked to segment our groups along age 
and socio-economic lines as shown in the diagram below.  
 

18-25 26-39 40+ Socio-economic status 
Group 1  
Group A 

Group 2 
Group B 

Group 4 
Group C 

AB 

 
Age 

Group 3 
Group D 

Group 5 
Group E 

Group 6 
Group F 

CD 

 
Table 1 – Lay citizens’ recruitment criteria 

 
Spanish groups: 1-2-3-4-5-6 / UK groups: A-B-C-D-E-F 

 
Thus, a total of 12 lay citizens groups, each meeting twice (24 group sessions) 
were run. We recognise that this is a relatively small number in comparison with 
contemporary focus group practice, however we also appreciate that there is no 
hard-and-fast formula to determine the number of such groups appropriate to 
address a given research issue. Of particular importance here was  the quality 
and richness of the data generated by the exercise, and the depth of evidence 
concerning the research questions that can be found within that data (Seale, 
1999; Bloor et al, 2001). We carefully considered this matter, taking into 
account the nature of the task, and the methodology that we had designed; and 
previous experience of a similar research project (Horlick-Jones, 2008). In 
practice, our judgement proved sound, as this number of groups generated a 
considerable volume of rich data. 
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The following tables illustrate the details of the lay citizens groups both in Spain 
and the UK 
 

UK- Lay  citizen groups 

Age 18-25 26-39 40+ Socio-economic 
status 

Group A 
Guildford 

Group B 
Glasgow 

Group C 
Taunton 

 
ABC1 

  
  

Group D 
Cardiff 

Group E 
Birmingham 

Group F 
Leeds 

 
C2DE 

Table 2– Details of the UK lay citizen groups 
 

SPAIN- Lay  citizen groups 

Group 1 6 females / 4 males 
Age: 18 to 25 
High – Medium/High Status 

Group 2 4 females / 4 males 
Age: 26 to 40 
High – Medium/High Status 

Group 3 3 females / 5 males 
Age: 18 to 25 
Medium/Low - Low Status 

Group 4 3 females /3 males 
Age: Over 40 
High – Medium/High Status 

Group 5 4females / 4 males 
Age: 26 to 40 
Medium/Low - Low Status 

Group 6 5 females /4 males 
Age: Over 40 
Medium/Low - Low Status 

   Table 3 – Details of the Spanish lay citizens’ groups 
 

Note: All the Spanish groups were run in Barcelona 
 
 

 Stakeholders 
As will be discussed in our Task 3 report,1 the precise meaning of “stakeholder” 
is not a straightforward matter, and indeed this has been subject to detailed 
discussion and research in both scholarly circles and in areas of practical 
application. In the present context, we defined “stakeholder” to mean individuals 
whom we anticipated might have particulary strong views about fusion power. 
 
Thus, two groups of stakeholders were run in each country, one with members 
of environmental organizations and the other with energy-related employments. 

                                                 
1 Task 3. Identification of communication and participation options currently available, 
drawing upon the existing best international practice on citizen engagement 
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Group Recruitment Criteria 

Group 1:  
Environmental people 

Must be a member of at least one environmental organization 

Group 2:  
Energy professionals 

Must work in energy-related employment or have a close family member 
working in the energy-related environment 

Table 4– Stakeholders’ recruitment criteria 
 
 
As far as the “Environmental People” are concerned, both in Spain and in the 
UK a wide range of environmental organizations was considered, from the most 
international and known (Greenpeace, Friends of the Earth, etc) to the more local 
and specific (Wildlife organisations; Organisations for the preservation of rural 
lifestyles, etc). As a first comment, and as it would be explained in detail later 
on, it could be said that in practice most of the ‘environmental’ participants we 
recruited, in both the UK and Spain, might  be described as “moderate” in their 
outlook.  
 
With regards to the “Energy Professionals” a wide range of options were 
addressed in the two countires, from electricity production, transmission or 
delivery; oil, coal or gas production; energy-related research centre or education 
on power engineering or environmental studies. As a first remark it can already be 
said that – in despite of applying the very same recruitment criteria, the Spanish 
“energy” group was dominated by people working in the administrative-financial 
sector of the energy industry. In contrast, the UK group included an engineer and 
a physicist, both of whom possessed a high degree of knowledge about fusion, 
and several family members of people working in local energy laboratories, but 
who personally knew very little about fusion. In other words, in despite of being 
recruited according to the very same criteria, the profile of the energy professional 
groups’ was not as similar as we had hoped. These differences may possibly 
have resulted from differences in either the recruitment practices of the 
companies helping us with this process, or in the geographical basis for the 
sampling process.  Following this last suggestion, it could be argued that, 
although two Nuclear Power Plants (Vandellós and Ascó) are located in 
Catalunya; Barcelona city is the one hosting the administrative and financial 
headquarters of such utilities.  
 
 
 

 Other aspects of the sampling 
In terms of educational level, and taking into account the nature of the task that 
the participants should carry out during the intervening period and in the sessions, 
in Spain it was decided to exclude representatives of the lowest levels of studies 
(no studies and primary school). The UK participants were indeed selected on the 
basis of socio-economic status, and although there is a rough correlation between 
socio-economic status and educational achievement, we recognise that this 
correlation is imperfect. Thus, we could conclude that there may be a very small 
number of people in the UK who have received no, or very limited, education, or 
are perhaps illiterate, but it might be quite difficult to recruit them for a research 
activity like this one.  
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A second issue that we need to address is the geographical basis for sampling. 
The UK groups were run in a number of locations around the UK so the corpus of 
data would capture the possibility of regional variations. However, in Spain, due to 
budget limitations all groups were run in Barcelona. This may have had an effect 
in the “energy professional” groups’, as their employment link with the energy 
industry was more administrative than technical.  However, the influence of the 
geographical basis does not seem to have been significant with regards to our lay 
citizens, as they did compare pretty well with the UK ones gathered at the national 
level. The specific character of the results we were trying to obtain – focussed on 
practical reasoning and everyday knowledge – might contribute to explain this.  
   
Regarding gender, both groups were mixed.  
 
When recruited, stakeholders’ were told that they were being invited to take part 
in discussions about ‘energy issues’, and that the work is being sponsored by 
the ‘European Union’ and by the ESRC (in the UK). Participants were paid an 
honorarium for taking part in the groups and participating in the ‘interval’ 
exercise.  
 
The next tables summarize the details of the Spanish and UK stakeholders 
groups’. 

UK - Stakeholders groups 

Age Mixed Mixed Socio-economic 
status 

  Group G: Members of 
environmental groups 
Bristol  

Group H: Works in energy-
related industries 
Didcot 

 
Mixed 

Table 5– Details of the UK Stakeholders’ groups 
 

SPAIN - Stakeholders groups 

Group 1: Environmental people 4 females / 5 males 
Age: 24 to 69 

Group 2: Energy profesionals 5 females / 4 males 
Age: 24 to 49 

Table 6– Details of the Spanish Stakeholders’ groups (all run in Barcelona) 
 

 
Finally, it should be noted that, for a number of practical reasons, it was not 
possible to stage the group processes in Spain and the UK at exactly the same 
time. In Spain, the lay citizen group (1 to 6) meetings’ took place between 
October the 1st and October the 25th 2008, while the stakeholders groups’ were 
run between November the 12th and November the 20th 20092. The UK group 
meetings all took place during the period April-July 2008.  
 

                                                 
2 The Spanish lay citizens groups were carried out in the context of the EFDA Work-
Programme 2007-2008; while the stakeholder’s ones were run within the current 
EFDA Work-Programme. 
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We fully appreciate that developments during this period, perhaps most notably 
the emergence of the international financial crisis might well have had some 
effect in differentially shaping the views of our respondents. This could be 
especially relevant for the Spanish stakeholders’ groups as they were run 
around a year after the other groups, both in Spain and the UK. During this year 
(from October 2007 to November 2009), the “crisis” turned out to be more and 
more visible, and the feeling of “disaster” together with the need to save, 
emerged as a background referent in many of the Spanish stakeholders’ 
arguments. The key point here was the “role” of the crisis as an incentive to 
save - in despite of the perceived (low) level of environmental awareness. We 
have attempted to interpret the data with these considerations in mind.   
 
 
 
2.3  Data analysis: 
 
In practical terms, the first step in the data analysis process was the full and 
detailed transcription of the audio data generated by the group conversations (a 
total of 16 groups, each meeting on two occasions). The audio recordings were 
then analysed using both transcripts and repeated listening to the recordings.  
  
This process utilised a broad approach to discourse analysis, which is sensitive 
to both the detail of conversational interaction, and the resources deployed in 
such talk (Sarangi and Roberts, 1999; Horlick-Jones et al, 2007a; Myers, 2007). 
The data was interrogated using analytic induction (Bloor, 1978), with analysis 
of the recordings carried out in a linked way with that of observational notes and 
data generated by participants’ “diaries” (Fielding and Fielding, 1986). 
 
It should be noted that the initial processes of data analysis in Spain and the 
UK, although following generally similar procedures, differed in one important 
respect. The Spanish analysis was strongly oriented towards the hypotheses 
and goals specified in our EFDA Task. This resulted in the following topics 
being examined in particular depth: 
 

- Levels of awareness about the technology 
- The roles and impact of the information materials from the fusion 

community, the environmental associations and the media in the 
participants’ sense-making processes 

- The relevance and stability of nuclear ‘branding’ throughout the 
learning and engagement process 

- The modes of reasoning about fusion utilised by the participants, and 
whether these modes changed as they went through the learning 
exercise. 

- The role of interpretative resources in these reasoning processes. 
- The acceptability of fusion energy. 

 
In contrast, the UK approach to data analysis placed a greater emphasis on the 
identification of emergent categories (discussed in e.g. Seale, 1999) grounded 
in the UK corpus of data, rather than on the testing of given hypotheses. This 
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difference reflected the more exploratory character of the investigation that was 
supported by the ESRC. 
 
In selecting the approach to carry out a synthetic analysis of the two corpora of 
data, we recognised the need to address this difference in approach adopted in 
the initial analysis of Spanish and UK data. Another important factor was the 
fact that the two corpora were in different languages. Although the CIEMAT-
Cardiff collaboration has been very effectively carried out in English, we 
recognise that a very high degree of linguistic and cultural competence, indeed 
to a native level, is necessary to perform the kind of data analysis utilised here. 
Taking these factors into accoumt, we selected the technique of qualitative 
meta-analysis (Noblit and Hare, 1988; Britten et al 2002); in which the 
categories arising from the analysis of each corpora were used to interrogate 
the other one. In this way, a uniformity of analytic interrogation of the two 
corporate of data was generated, in a way that was sensitive to the linguistic 
and cultural specificities of each corpora. 
 
Finally, the group process was also evaluated as an engagement exercise. An 
evaluation questionnaire was administered to participants at the end of the 
second meetings of each group. This questionnaire uses the Rowe-Frewer 
(2000) framework for evaluating the effectiveness of participative and 
deliberative processes (see also detailed discussion in Horlick-Jones et al, 
2007b). This process evaluation drew on an analysis of the questionnaire data, 
together with observational notes on the conduct of participants in the group 
meetings. 
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3. Discussion of the Spanish findings in the light of the 
UK data 
 
 
3.1. First reactions to and awareness of fusion 
 
In both countries, Spain and the UK, the first session of the groups started with 
the classical “warming up” followed by a general discussion on “energy 
sources”. We planned that, at some stage, if participants did not spontaneously 
mention fusion among the energy sources they knew, the moderator would 
introduce it into the discussion, and would encourage the participants to 
“imagine” what fusion can be. Next, a minimal description of fusion would be 
provided to the participants as a stimulus (short news article), so they could 
further develop their “initial reactions” towards the fusion technology. This 
section explores the earliest reactions of our participants when they first heard 
about fusion energy at the very beginning of the first session of the groups. 
 
Consistent with evidence from surveys and other studies suggesting that 
nuclear fusion is poorly understood by lay citizens3 (Prades Lopez et al, 2007; 
2008), our group participants expressed a universal and widespread lack of 
knowledge about the fusion technology. In practice, our suspicions that the 
groups would not spontaneously begin to discuss fusion proved sound. Indeed, 
only the groups of “stakeholders” (the “energy professionals” group in the UK 
and the environmental group in Spain) and the group of highly educated and 
youngest people in Spain had anything but the most vague notion of the nature 
of fusion. Despite these exceptions, none of the groups mentioned fusion 
without prompting. Moreover, it seemed that by far most participants had 
difficulties to “imagine” fusion or to relate such “distant” technology to their 
everyday life and understandings. In fact, in most groups, participants were not 
able at all to “talk about it” until they were given some minimal information (the 
short news article). As explained in the section on methodology, we were 
interested in the participants’ early reactions to hearing about the existence of 
fusion so we provided them with a brief description of the technology, of the 
order of 100-150 words in length. In Spain, we used an extract from an article in 
El Pais newspaper (See Annex A); in the UK, the first page from an item on the 
BBC news website (http://news.bbc.co.uk/1/hi/sci/tech/1573450.stm, also 
reproduced at Annex A). Both pieces of stimulus material described fusion as a 
source of energy that powers the stars, and noted that although the technology 
was a promising source of energy, it was still at the research and development 
stage.     
 

                                                 
3 We make these claims despite the recent Eurobarometer (2007) survey on energy technologies, which 
found that 58% of European publics ‘had heard’ of nuclear fusion. We were puzzled by this finding, 
which is at odds with a range of previous studies (reviewed by Prades López et al, 2007; 2008). 
However, we note that this Eurobarometer questionnaire used the term ‘nuclear fusion’ rather than 
simply ‘fusion’, so opening the possibility that respondent recognition was prompted by the word 
‘nuclear’. Indeed, Eurobarometer (op cit: 12) itself stresses that its question measures simply whether 
respondents ‘have heard of’ a range of energy technologies, not whether they have any understanding of 
them. Eurobarometer also acknowledges that the high recognition rate for nuclear fusion was ‘most 
likely because nuclear energy per se provokes discussion’. Indeed, only a small number of respondents 
who claimed to have heard of nuclear fusion also had heard of the international ITER initiative. 

http://news.bbc.co.uk/1/hi/sci/tech/1573450.stm�


11  

A number of both Spanish and UK groups reacted similarly when the moderator 
introduced the idea of fusion: a vague sense of recognition together with 
significant “nuclear” associations.  
 
In the sequence below, one of the Spanish groups reacted to the moderator’s 
introduction of the idea of fusion with a diffuse and vague sense of recognition. 
As can be seen, by the end of the extract, just a few seconds later, the group is 
deploying cultural resources, in the form of a ‘disease’ metaphor, and the figure 
of the Chernobyl nuclear disaster, as interpretative resources. 
 
Please note that, for clarification, when quoting specific sequences from the 
group discussions the UK and the Spanish lay groups will be refered to as 
follows:  
 

18-25 26-39 40+ Socio-economic status 
Group A Group B Group C AB 

 
Age 

Group D Group E Group F CD 

 
With regards to the stakeholders’ groups we will refer to the “environmental 
group” and to the “energy professionals group”. Finally, “Mod” is used for the 
moderator; Fi (1-2-3, etc) for females, and Mi (1-2-3, etc) for males. 
 
 
Group B. SPAIN 

 
Mod Have you heard of nuclear fusion energy? 
F1 Name it  
F2 Exactly 
M1 I think it’s something like nuclear energy, but not dangerous, is 
 that the idea? 
M3 Yes, I’ve heard of it 
Mod It doesn’t ring too many bells? 
All it rings bells but no 
((data gap)) 
M2 The moment will come, we won’t live to see it, but later generations 
 will for sure, what we have is all being used up and that’s been 
 demonstrated, and so for all ...this isn’t ... isn’t a sea ... what I mean 
 is ... what's happening is that it's reminiscent of atom ... and 
 naturally, that reminds us of....  
F2 It smacks of disease ...it’s that clear 
M2. like Chernobyl, right?  
F3 Yes 

 
 
The next fragment, this time from one of the UK groups, illustrates a similar, 
almost visceral, reaction to the word nuclear. As F3 puts it, ‘it sends shivers 
down your spine’. The UK moderator seeked clarification of why nuclear 
technologies are so regarded. These questions prompt utterances that invoke 
military connotations, and then, the figure of a child cancer-producing nuclear 
plant (probably alluding to the alleged health effects associated with the nuclear 
reprocessing plant at Sellafield, in the North-West of England).  
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Group F. UK 
 

F3. No.  As soon as you hear the word nuclear anyway, it sends  
 shivers down your spine  
Mod Why’s that? 
F3 I don’t know.  It’s just...  
Mod Let’s sort this out then, this nuclear business.  I mean what ... 
F3 Is it safe, is it dangerous, you don’t know  
Mod No, no, but aside from that, why do you think you would feel that it’s frightening 

in some way? 
F3 Because probably I don’t know enough about it  
Mod Yeah, what does it make you think of? 
F3 I don’t know, just...  
F2 A bomb  
F3 Yeah, bomb, yeah  
Mod Bombs and nasty stuff generally  
F3 Yeah, nasty stuff doesn’t it  
F1 Was it Cumberland where the, or up that way anyway, where there 
 was a big hooha several years ago because they thought it was 
 causing cancer in the children   
F3 Yeah  
F1 There was a nuclear plant up there, you know, and they felt that 
 they had such a high... 
F3 It’s still there isn’t it? 
F1 You know, a high total of children’s cancers.  Yeah, it’s still there, 
 yeah.  But they shut a lot of them down didn’t they, and they don’t 

 
 
Thus, at this early stage of the process, the features of what has been termed 
‘nuclear stigma’ (Flynn et al., 1998; Flynn, 2003) had a clear influence in our 
lay citizens’ efforts to make sense of the fusion technology. Thus, the “negative” 
elements of fusion pointed out by participants seem to be mainly related with 
unknown side-effects, pollution and radioactive waste.  
 
In addition, and once more in line with previous research findings, participants 
expressed significant concerns about the level of investment that the fusion 
technology requires. 
 
With regards to the earliest discussion on the positive aspects of fusion energy 
it can be said that it was mainly centred on the “abundance” (large quantity) of 
this energy source. Fusion was shaped as a promising and new alternative to 
the current modes of energy (basically oil and gas). In this context, investing in 
fusion’s research was perceived as a good way to try to find solutions to the 
energy crisis.,A tendency to differentiate between fusion energy and renewable 
energies was observed in our participants discourses (i.e., investing in fusion 
implies not investing  in renewables), as fusion was categorized as an “almost-
renewable energy”.  
 
 
Group D. SPAIN 
  

F. It could solve the shortage of energy when non-renewable energies are exhausted. ... 
when they run out, well it would be great if there was something that would solve this 
problem.  
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Group F. SPAIN 
 

F1. I’ve said as positive the fact that …. there is more, sufficient energy and it won’t run 
out.  

 
Group B. SPAIN 
 

M. Abundant and ecological energy…. I think …  
 
 
• Conclusions: 
- Group participants’ in both Spain and the UK expressed an almost universal 

and widespread lack of knowledge about the fusion technology. In 
practice, our suspicions that the groups would not spontaneously begin to 
discuss fusion proved sound. Only the energy professionals in the UK and 
the environmentalists in Spain had some notion notion of the nature of 
fusion.  

- In such a context, the reaction to the word “nuclear” played a key role in 
our participants sense-making process invoking the Chernobyl accident, 
military connotations, the figure of a child cancer-producing nuclear plant , 
diseases, and so on. 

- In the Spanish groups a general idea was the perception of fusion as an 
alternative to the current modes of energy (basically oil and gas). Thus, at 
this early stage of the process, fusion technology was also shaped as a 
“promising”and “new” alternative energy source.  

 
 
 
3. 2. The information materials 
 
As described in the methodological section, stimulus materials were a key 
component in our methodological design and, consequently, we devoted 
important efforts to the accurate identification and selection of such materials4. 
As balanced debates require more than one perspective, not only the 
information materials produced by the fusion community were considered, but 
also those produced by other relevant “informative” sources in the fusion 
context (the media and  environmental groups). The following tables detail the 
specific information materials used in each Spain and the UK. 
 

Table 7: The information materials by the fusion community (Spain & UK) 
 

                                                 
4 It is important to bear in mind that our aim was the selection of “existing” informative 
materials, and not the development of new stimulus materials.  

Information materials by the fusion community 

Spain UK 

- “Cleaner Energy for the future: The development 
of fusion power” (2004) (EFDA) 
- “Fusion, an energy option for the future” flash 
CD-ROM (EFDA) (2007) 
- “Fusion: Energy for the future” (VI FP) 
(European Commission) 

- “Cleaner Energy for the future: The development 
of fusion power” (2004) (EFDA) 
- JET. The Joint European Torus. A European 
success story (2004) (www.jet.efda.org) 
(Collected at Culham laboratory) 

http://www.jet.efda.org/�
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Information materials by the media 

Spain UK 

- Story of a coincidence (La Vanguardia, 
26th February 2006)  
- The starting shot for the fusion reactor 
ITER was fired by the EU and six 
countries more. (El País,22nd November 
2006) 
- ITER starts his way towards the 
research of a new energy in Barcelona 
(La Vanguardia, 29th June 2007)  
 

- Where the dream of harnessing the sun’s power could 
come true. (The  Guardian newspaper, 24th May 2006) 
- “Fusion power within reach” (BBC news website, 1st 
October 2007) 
- “States sign nuclear energy pact” (BBC news website, 21st 
Novemeber 2007) 
- “France gets nuclear fusion plant” (BBC news website, 28 
June 2005) 
- “Q&A: Nuclear fusion reactor (BBC news website, 21st 
November 2006) 

Table 8: The information materials by the media (Spain & UK) 
 

 
Information materials by the environemental groups 

Spain UK 

- The sun is the only fusion reactor we really need 
(Greenpeace) 
- Betting on fusion nuclear will aggravate climate 
change (Greenpeace, Ecologistas en Acción, 
GCTPFNN, WISE) 
- ITER: a dangerous and expensive high 
technology fantasy (Ecologistas en Acción) 

-  “Nuclear fusion reactor project in France: an 
expensive and senseless nuclear stupidity” 
(Greenpeace press release, 28 June 2005) 
- “Science of fiction? Is there a future for 
nuclear?” (Report by Austrian Institute of Ecology, 
found on Friends of the Earth website, November 
2007) 

Table 9: The information materials by the environmental groups (Spain & UK) 
 
 
Some of the stimulus material we used were produced by the fusion community, 
and were available in Spanish and English versions. Other Spanish and English 
language materials we used contained some differences, although there was a 
very high degree of similarity in terms of their content and the sentiments 
expressed, so allowing direct comparisons. Next, we present the main 
conclusions of the comparative analysis on the initial discussion about the 
informative materials. 
 

 Key ideas emerging from the initial discussion on the information 
material by the lay citizens in the UK and Spain 

  

 Lay citizens  
(United Kingdom) 

Lay citizens  
(Spain) 

 
Materials by 
the Fusion 
Community 

- Too technical 
- Not very usable 
- Very difficult to understand 
(‘daunting’) 
- No negatives elements considered 
- Biased pro-fusion 
---------------------------------- 
- Scientific language designed to 
obtain support for the project (‘plea 
for support’ ) (more subtle)  

- Too technical 
- Not useful to form an opinion 
-Difficult to understand 
- Omission of the negative elements 
- Biased or partial pro-fusion 
 
-------------------------------- 
- Excessive emphasis on the positive 
aspects 
-Too much information 

 
 
Materials by  
environmental 
associations 

Differentiation among environmental 
materials*: 
* Austrian Institute of Ecology: 
- Balanced (both sides, positive and 
negative) 
- Understandable 
* Greenpeace 
- Ideological bias 

No differentiation among materials 
 
 
 
-Understandable 
 
- Ideological bias 
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News 

- The easiest materials to understand  
- Balanced 
- Informative 
 

- The easiest materials to understand  
- Debate about objective 
characteristics of news 
-Superficial 

Table 10. Summary of main findings in the comparative analysis between groups of lay 
citizens in UK and Spain 

 
The materials by the fusion community were very similarly perceived by the 
lay citizens in each country. The key message from their discussions indicates 
that the materials were perceived as excessively technical. Participants felt that 
the information was not appropriate for lay people, and stressed the need to 
design it according to the capabilities of its target population. Our participants 
also underlined the difficulties that an average citizen (without scientific training) 
has to understand it. Thus, they stresses that the materials were quite 
complicated and difficult to follow. This general perception of difficulty and 
complexity had clear and direct implications on our participants’ assessment of 
the appropriateness of the materials. In addition, our participants found that the 
informative materials produced by the fusion community placed excessive 
emphasis on the positive aspects and the benefits of the fusion project. Thus, 
participants repeatedly said that the message being transmitted was "too 
positive". 
 
Focussing now on the materials by the environmental associations, as the 
table above illustrates, the UK citizens established a clear difference between 
the two “environmental sources”. Thus, the Report by the Austrian Institute of 
Ecology (posted on the UK Friends of the Earth website) was perceived as 
balanced and understandable, while the Greenpeace material (a campaigning 
press release) was considered to have a significant ideological bias. Therefore, 
a detailed analysis of this report by the Austrian Institute of Ecology might 
provide useful insights in terms of designing “balanced” materials. The Spanish 
groups of lay citizens did not point out relevant differences between materials, 
being the mains elements in its characterization their understandability and 
ideological bias.  With regards to the news articles, citizens from both countries 
considered them as accessible and understandable. Some of the Spanish 
groups raised questions the about the media’s independence.  

 
 

 Key ideas emerging from the initial discussion on the information 
material by the environmental groups in the UK and Spain: 

 Environmental Group (UK) Environmental Group 
(Spain) 

Materials by the 
Fusion Community 

-Pro-fusion 
- Not balanced 
- Materials to sell 

- Pro-fusion 
- Not balanced 
- Materials to sell 

Materials by 
environmental 
associations 

- Very informative  - Not balanced 
-  “Too much” antinuclear 

 

News 

- Useful 
- Not-balanced 
-Difference between sources   

- Balanced (objective) 
- Brief and superficial 
 

Table 11. Summary of main findings in the comparative analysis between the environmental 
groups in UK and Spain 
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Our two environmental groups, the one in UK and the one in Spain, have a 
common view on the materials produced by the fusion community: the 
message being transmitted by the fusion community was "very nice”; biased 
and pro-fusion. It is even suggested that those are materials “to sell” the 
technology. 
 
With regards to the materials produced by the environmental associations, 
the UK environmental group considered them as very informative and useful to 
form an opinion towards fusion technology. Nevertheless, the UK 
environmentalists found the Greenpeace material ideologically biased. 
However, the Spanish environmentalal group underlined that the materials were 
not balanced at all as well as “too much” antinuclear. 

 
Finally, news articles were perceived in quite dissimilar ways in the two 
countries. Thus, the UK group assessed the news articles as generally 
informative and usefull, although they identified clear differences between the 
two media sources (BBC and the Guardian, with some of the participants 
finding the Guardian newspaper too difficult to read, and a few regarding it as 
‘an intellectual’s newspaper’.). In Spain, the environmental group perceived the 
news articles as brief and superficial, and more focused on the social and 
economic aspects of fusion than on the technical ones.  
 
 

 Key ideas emerging from the initial discussion on the information 
material by the energy ‘professionals’ groups in the UK and Spain: 

 ‘Energy professionals’  
(UK) 

‘Energy professionals’  
(Spain) 

 
Materials by the 
Fusion 
Community 

- Helpful 
- Not too scientific 
 
 

- Designed for a well-formed 
audience  
- Too technical 
- Pro-fusion 
- Not balanced 

 
Materials by 
environmental 
associations 

 - Helpful 
- Valid, reasoned 
- Slightly anti-fusion (Austrian) 
- Best coverage 

- Eminently negative 
 

 
News 

 - Provides basics but vague 
 

- Very informative 
- Superficial 

Table 12. Summary of main findings in the comparative analysis between energy 
professional groups in UK and Spain 

 
It should be remembered here that, despite applying the very same recruitment 
criteria, the Spanish ‘energy professionals’ group was dominated by people 
working in the administrative-financial sector of the energy industry. In contrast, 
the UK group included an engineer and a physicist, both of whom possessed a 
high degree of knowledge about fusion, and several family members of people 
working in local energy laboratories, but who personally knew very little about 
the technicalities of fusion. In other words, in despite being recruited according to 
the very same criteria, the profile of the energy groups was not as similar as we 
had hoped. As suggested earlier, these contrasts may possibly have resulted 
from differences in either the recruitment practices of the companies helping us 
with this process, or in the geographical basis for the sampling process.  
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This difference in the professional background of our energy groups is clearly 
visible in their assessment of the materials produced by the fusion 
community. As Table 11 shows, the UK group considered the material as not 
too scientific while the Spanish one perceived it was too technical and designed 
for a well-informed audience.  

 
Dissimilarities are also found in the assessment of the materials by the 
environmental associations, as the UK group thinks it is valid, reasoned and 
helpful, while the Spanish group (more in line with the lay citizen’s views) 
focused on its biased character. 
 
 
• Conclusions 
 
- The materials by the fusion community  

- The materials were very similarly perceived by the lay citizens in each 
country. These materials were perceived to be ‘too technical’, difficult 
to understand and clearly biased without explicit disadvantages.  

- The two environmental groups (one in the UK and the other in Spain) 
agreed to consider the materials by the fusion community as 
materials ‘to sell’ the technology.  

- The greatest differences among countries were in the energy 
professionals group. The UK group considered the material as not 
scientific enough algthoug hepful to know about this technology, while 
the Spanish group perceived the materials in a similar way to the lay 
citizens. 

- The materials by environmental associations  
- The UK citizens established a clear difference between sources, 

considering the Report by the ‘Austrian Institute of Ecology’ as 
understandable and balanced. On the contrary, the Spanish citizens 
did not stress relevant differences between materials and assessed 
all of them as understandable but with an important ideological bias.  

- The Spanish environmental group was critical with the materials by 
environmental associations while the UK environmental group was 
critical just with the material by Greenpeace, considering the other 
materials useful to form an opinion. 

- The UK energy group perceived the material as reasoned and helpful 
while the Spanish group focused on its biased character. 

- The news articles  
- Citizens from both countries considered news articles as accessible 

and understandable. 
- The UK environmental group perceived the news as informative and 

usefull, and did identify differences between the two media sources 
(BBC and The Guardian). The Spanish environmentaists perceived 
the new articles as brief and superficial.  

- The news articles were perceived in a similar way by the participants 
of the energy professionals group in each country: informative 
although vague and superficial. 
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3. 3. Nuclear branding 
 
In this section we examine evidence of the extent to which the labelling of fusion 
as a form of specifically nuclear energy source serves to ‘stigmatise’ the 
technology, both in the UK and Spain. Here we have in mind the extensive body 
of research findings that have revealed the overwhelmingly negative 
associations and imagery (e.g. accidents, destruction, contamination, 
mushroom clouds, child cancer etc.) linked with such technologies (Slovic et al, 
1990; Boholm, 1998); and which has been variously described by expressions 
like ‘nuclear fear’ (Weart, 1988) and ‘nuclear stigma’ (Flynn et al, 1998). The 
latter term draws on a literature which has been much concerned with the siting 
of industrial facilities, and the manner in which certain technologies have the 
property of discrediting places and communities with which they are associated 
(e.g. Gregory et al, 1995; Flynn et al, 2001; Bush et al, 2001; Gregory and 
Satterfield, 2002).  We use the term ‘nuclear brand’, by analogy with the 
property of the labelling of certain commodities with corporate advertising 
brands (Myers, 1999) to very efficiently convey an association with a complex 
collection of ideas and images.  
 
In section 3.1 (First awareness and reactions to fusion) we have already seen 
how the “nuclear brand” was a powerfull resource in our participantes sense-
making process from the very beginning of our learning and engagement 
exercise. Thus a quite frequent initial reaction, in both Spain and the UK, was to 
link fusion with a “nuclear” technology and therefore, a dangerous and 
potentially catastrophic one. The next sequence - from one of the Spanish 
groups - shows how, when the group was discussing  the running out of our 
energy resources, M2 introduced the idea that “it’s reminiscent of the atom” and 
“naturally” this remind us of... Then F2 directly underlines that “it smacks of 
disease”. Moreover, what the group brings in here is not “any kind” of disease, 
but the one produced by a powerful fear symbol such as the Chernobyl 
accident (M2). As the sequence shows, such negative connotations were 
collectively developed and strengthened.     
  
 
Group C. SPAIN 
  

M2  (…) The moment will come, we won’t live to see it, but later generations will for 
sure, what we have is all being used up and that’s been demonstrated, and so 
for all ...this isn’t ... isn’t a sea ... what I mean is ... what's happening is that it's 
reminiscent of atom ... and naturally, that reminds us of ....  

F2  It smacks of disease ...it’s that clear 
M2 …like Chernobyl, right?  
F3. Yes. 
M2. Yes... 

 
 
Significantly, It should be noted that, in some of the Spanish groups this initial 
framing also included the idea of fusion as a “non dangerous nuclear“– when 
compared with the “risky and dangerous” existing nuclear, i.e., fission.  
 
Additionally, and in general terms, it could be said that the impact of “nuclear 
fear and stigma” in the Spanish participants modes of reasoning seemed to be 
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rather higher during the second session of the groups, or more precisely during 
some stages of the second sessions (discussion of materials and vignette 
exercise), as it did not visibly emerge in others (resource allocation exercise 
and final discussion).Thus, after the exposure to the informative materials by 
the environmental groups, dread, unbounded impacts, risks and unknown long-
term effects were brought in and received higher attention just at the beginning 
of the second sessions: 
 
 
Group A. SPAIN 
 

F1. ... The ecologists take it all into their area, that it will turn out bad ... if they really 
have done these studies and they say that it would cause cancer and goodness knows 
what else, well, naturally, all of this really scares the population ... the tritium ... And of 
course, we're not talking of just anything, of course they sell it to you as something 
good, but it's NOT AT ALL a good thing according to Greenpeace, it's a disaster, they 
don't tell you it's simply bad, no, it's as bad as can be imagined.  
F3. ... and the cancer, well ... .It seems to me to be even worse and they say that it 
could be transmitted to the water, you know I see only a world disaster .... terrible! In the 
press articles, which say that the headquarters are in Barcelona, that they want to put 
them or have put them, rented, in the area of Poble Nou in Barcelona … this makes me 
even more scared because ...  
F2. (interrupting) It's management...  
F3. Yes, it's management ... but it's here nearby and who knows what could happen.... 
I've no idea. 
ALL (laughter)  
F3. I don’t know ...Being nearer or further away ...I don't know that ....it's scary, but ...  
M3. It doesn't affect me!  
F3. That's how it is, really ... being that close to Barcelona scares me.  

 
 
In the above sequence we can see how F1 explained her reaction to the 
materials by the environmental groups and, in despite of acknowledging their 
“vested interests”, she concluded that – according to Greenpeace – there is NO 
good at all in fusion. Then, F3 took her turn to put the emphasis on the effects 
on health, notably in cancer, and to state that – in her view – it (fusion) could 
lead to a world disaster. Next she expressed her “fear” about the nearness of 
the headquarters of  the European ITER domestic agency (known as Fusion for 
Energy) based in Barcelona; even though F2 clarified that these are just 
administrative offices.  Therefore, drawing a comparison with the notion of a 
‘brand’ in marketing (Myers, 1999), it is as though a nuclear label serves to 
very powerfully communicate a rich and detailed collection of ideas and images. 
This is not a calculated response to information; indeed, it is evident that these 
participants know very little about fusion. Rather, the response seems to be an 
instantaneous emotional sense of fear, prompted simply by the technology 
being labelled by the word nuclear.  
 
Recent claims in the social sciences literature on “nuclear” is suggesting that lay 
views on such technologies may be shifting from such a fairly negative position 
towards a ‘reluctant acceptance’, in the light of concerns about issues like 
anthropogenic climate change (Bickerstaff et al, 2008). The nuclear (fission) 
power lobby has certainly been quick to argue that nuclear power provides an 
essential component of any feasible low-carbon energy strategy for the future 
(Kinsella, 2008). Nevertheless, recent findings based on national US survey 
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data suggest that American public ambivalence persists despite renewed 
interest in nuclear power within policy circles (Whitfield et al, 2009). In Europe, a 
recent continent-wide survey indicates that nuclear power divides public 
opinion, with an average of 37% opposed and only 20% in favour of its use 
(Eurobarometer, 2007). However, a long-standing annual survey of Finnish 
attitudes towards energy issues has been registering the most positive figures 
for nuclear power for two decades; with almost half of respondents agreeing 
that nuclear power is an environmentally-friendly means of generating electricity 
(Kijunen, 2005). So what does our data say about this “reluctance acceptance” 
of nuclear technologies? 
 
The first point to be highlited it that such “reluctance acceptance” of nuclear 
power did show up among both the Spanish and the UK lay citizens groups, but 
importantly the key underlying argument was the “supply” one; i.e., the 
perception of nuclear energy as the only energy source that, despite its 
drawbacks, can guarantee the world’s energy supply (if we maintain our energy 
consumption habits- and we want to do so). Thus, while climate change related 
issues did emerge in our groups [although hardly at all in the UK] it was not the 
fundamental argument for the “re-positioning” towards nuclear energy.  
 
 
Group B. SPAIN 
 

M1. I personally think that what is viable now; the only energy viable now to supply 
everyone is nuclear energy. It’s not popular, but I don’t think that with wind or solar 
energy we can supply all that we use. I don’t have the data either...  
MOD Well … 
M2. No... 
M1. Yes but it’s the one that pollutes least the atmosphere, right? To put it one way, as 
far as we can see ... This pollutes a lot, but at the level of ... nuclear, well, yes, 
radioactivity, damn it, and this is solved by sticking the stuff in very deep caves, but, you 
know.... [laughter] ...  
M2. Consequences… 
F3. Repercussions 
M2. Thanks, if there are earthquakes or whatever, this could become very dangerous, 
but you know, that's what I think.  

 
 
The above sequence from one of the Spanish groups clearly illustrates the idea 
of “reluctance acceptance” of nuclear power as portrayed by our participants: 
i.e., nuclear is the only device to guarantee our energy supply in despite of the 
associated radioactive wastes and potential risks.  The next one, from the UK, 
further illustrates this point: 
 
 
Group F. UK 
 

F:  Because, well I’m reading this and it sounds good and it sounds as if there is 
something going to happen, eventually we could have commercial fusion reactors in 
cities providing cheap pollution-free power.  Now that’s got to be good for everybody 
hasn’t it.  Pollution-free cheap power. I think that’s what everybody wants.  
Mod Yes. But it’s a nuclear technology so does this, are these consistent ideas? 
F:  Well what everybody wants and what everybody gets is different.   
Mod. Because Karen thinks that nuclear things are frightening.  
F:  It’s like the ... [unclear]  
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F:   But the ... everything seems to have advanced so much doesn’t it. I mean, you 
know, we can go back in medicine, things have advanced so much and obviously a lot 
of work has gone into, research has gone into this.  So should we say hopefully that 
there’ll be no reaction?  Or there wouldn’t be when this is put into power.  
 
 

• Conclusions: 
- The “nuclear brand” was a powerfull resource in our participantes sense-

making process from the very beginning of our learning and engagement 
exercise, and this was so for both Spain and the UK. 

- Imterestingly, it is as though a nuclear label serves to very powerfully 
communicate a rich and detailed collection of ideas and images. This is not 
a calculated response to information as the response seems to be an 
instantaneous emotional sense of fear, prompted simply by the technology 
being labelled by the word nuclear 

- What could be dfined as a different version of the so-called” “new nuclear 
framing” did show up when our participants addressed the nuclear issue 
and this was so both in Spain and the UK. 

-  “Reluctance acceptance” of nuclear power was supported by the “energy 
security” argument; i.e., the perception of nuclear energy as the only energy 
source that, in despite of its drawbacks, can guarantee the world’s energy 
supply (if we maintain our energy consumption habits- and we want to do 
so). Nevertheless, climate change related arguments were also raised by 
our participants but to a lesser extent and not as the key argument.  

 
 
3.4. Modes of reasoning and use of interpretative resources 
 
Our group participants were taken on a learning process, in which most of them 
moved from a position where they had no awareness of the existence or nature 
of fusion, to one in which they could at least engage in some sort of informed 
discussion about the technology. The question then arose: did they deploy the 
same sort of rationality throughout this learning process, or did it change as 
their level of awareness and understanding increased? In interrogating the data 
both in Spain and the UK, we were informed in particular by Horlick-Jones’ 
(2007; Horlick-Jones et al, 2007a; 2007b) investigations of lay peoples’ practical 
reasoning about another technology, namely genetically modified crops and 
food. He found evidence that people’s modes of reasoning changed when they 
learned more about the technology in question. As the learning process 
proceeded, devices like simple categorisation (what is the nature of the ‘thing’ 
that is being discussed?) were replaced by more sophisticated forms of 
reasoning, which drew on wider contextual knowledge, and, eventually, by 
reasoning which drew on technical knowledge. He identified three broad types 
of reasoning process that are utilised to make sense of the technology in 
question: simple categorisation & brand-based; structural-calculative; and 
reasoning grounded in technical knowledge.  
 
 

 Simple categorisation & Brand based reasoning: 
The very first remark to be done is that simple categorisation practices were 
quite scarce in the two countries. It seemed that participants had difficulties to 
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“imagine” fusion or to relate such “distant” technology to their everyday life and 
understandings. In fact, in some groups, participants were not able at all to “talk 
about it” until they were given some information (the short news article). In fact, 
many were not able to fully grasp fusion even after extensive exposure to the 
idea, by the end of the second meeting of the groups.  
 
In addition, it can also be suggested the “abstract” character of the fusion 
technology might be hardly related to this kind of simple categoritation 
practices. Thus, in the Spanish groups there were some instances of such 
structural categoristaion practices at the very beginning of the discussion and 
learning process that hardly showed up later on. In the next sequence we can 
see one of the limited examples on simple categorisation practices. At the very 
beginning of the process when participants first heard about “nuclear fusion” 
they tried to capture the essence of the technology in terms of everyday’s 
categories such as “ “the sun exploding”: 
 
 
Group C. SPAIN 
 

MOD. It doesn’t ring too many bells 
All ...  it rings bells but no 
(Lengthy silence) 
(rief news item and explanation) 
F. Is it something to do with what they’re saying about sun explosions? ...  
MOD. Well, yes 
F It says something about stars here...  
F. Like the stars 
F.Something comes to mind that the weather man once said, that the sun exploding 
could be taken advantage of in order to generate goodness knows what, slightly , you 
see how strange it sounds.  
Lengthy silence) 

 
 
As far as brand-based reasoning is concerned, we have just seen in the 
previous section how the “nuclear brand” was a powerfull resource in our 
participant’s sense-making process since the very beginning of our learning and 
engagement exercise, and this was so for Spain and the UK. 
 
In addition, and this seems to be a distinct aspect of the Spanish groups, 
throughout the learning and discussion process fusion was conceived by some 
participants as a “new” technology. This “new” label conveyed a range of 
different dimensions and, interestingly, some of which were developed in 
“opposition” to the old (and bad) fission technology, while some others were 
based in the technical or contextual knowledge about fusion that our 
participants assimilated during the process: 

- Fusion as an endless and clean energy, that could solve our energy 
problem, bringing in the idea of hope 

- Fusion as top international research, introducing the idea of scientific 
progress 

- Fusion as a pioneer enterprise involving novel international frameworks, 
establishing the idea of organizational and collaborative improvements 
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- Fusion as a safe technology (without radioactive wastes and where a 
Chernobyl accident type is not possible), stressing the difference 
between the old fission and the new fusion 

 
 

 Structural calculative practices:  
As participants get to know more about fusion, and more precisely about the 
“contextual issues” of both the technology and the ITER project, structural 
calculative practices gained prominence. Here we witness lay people engaged in 
systematic interrogation of evidence, using a mode of reasoning which has been 
called structural-calculative, which draws on wider contextual knowledge rather 
than specific technical knowledge (discussed in detail in Horlick-Jones et al, 
2007b). Consequently, participants tried to obtain conclusions on the technology 
on the basis of this minimal information.  
 
At this stage, analogies with other examples of technological innovations 
were frequently used to handle issues such as the potential unknown long-term 
health effects of fusion (in particular in the siting context vignette exercise) or 
the expected roles (stake) of the key actors involved in the dissemination of 
technological innovations (scientists, environmental groups, the media). The 
next sequences visibly illustrate how participants used analogies with asbestos 
(in the UK) or electromagnetic fields (in Spain) to illustrate their concerns about 
the possible unknown and long-term effects of a fusion plant and to show how 
other technological developments in the long term have proved to be harmful. 
 
 
Energy Professionals. UK 

 
M:  I’ve never got a problem with anything, anything like this, but - and I don’t know if 
you see what I mean, it's like asbestos.  Asbestos was a miracle product. 
Mod Yes, I remember. 
M:  Since that, it's killed thousands, hundreds of thousands of people, and this is fine as 
long as it's treated properly.  And the thing with, I think, with radiation, like this year 
there'll be an acceptable level of radiation that you’re allowed to experience, but in five 
years’ time, you had how much back then?!  And this changes. 
F:  It does. 
M:  Now for a lot of people that get paid an incredible amount of money to sit around a 
table and do this, they shouldn’t get things like that wrong.  That’s the thing that 
frightens me about that. 
F:  I find that a bit scary.  I do find it a bit scary. 
M:  If the windmills breakdown, nobody dies.  When this goes wrong … 
Mod.  Is that true?  They’re awfully big. 
M:  When something like this goes wrong -- 
M:  If it falls on your head. 
M:  -- it can be horrendous.  That’s the only problem I have with it. 

 
 
Group B. SPAIN 
  

F2. There was... I’m not sure ... I think it was in Mallorca, there was the case of some 
working class blocks that they had built and then there was an electricity station next 
door and all, well anyway, the blocks were very industrial, with wires everywhere, and 
they detected a really large number ... the statistics showed that there was an excessive 
number of diseases, tumours ... for this tiny little piece in this territory   
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M3. And then the high voltage lines, of, for example, people who work in the fields with 
their crops, but they have high voltages lines, well, then they also have ...  because 
there are magnetic fields in all kinds of fields...  
F2. But this kind of thing, it makes you think that a project as enormous as this ITER 
one, you assume it but with reservations, because if with the question of electricity, 
magnetic fields, there are already problems of this kind ... it makes you think, right, of 
Luis’s ((one of the participants or a character in the vignette)) position, of the 
environment, of tourism and all, and that kind a makes one feel ...uneasy. 
M2. Me too 
F3. Yes, it’s very worrying...  
M2. ... I think it will be difficult to manage this.  

 
 
In the next sequence we can see how – in one of the Spanish groups - M3 uses 
the location of ITER in Cadarache to assess the safety of ITER as he logically 
argued that “they” would not have it in France if it was dangerous, as France 
always does atomic test and this kind of dangerous activities elsewhere, such 
as the Pacific islands : 
 
 
Group D. SPAIN 
 

M2. And would this be dangerous?  ... Because, naturally, if it is very good energy ... but 
... because, of course, nuclear energy is one of the energies that today supplies most, 
right? Meaning that ... it’s how the most energy can be obtained ... but the problem is 
that it’s dangerous, so ... even if it’s very efficient, if it’s dangerous then it’s not so good.  
M3. If it was dangerous they wouldn’t have it in France I think.  They’d have it in another 
country in the third world. Like they’ve always done with atomic tests and so on, they’ve 
done them in Oceania or in places like that… 
M2.  In the United States they probably did them... 
M3. Yes, but the European Union ... I don’t know ... I’d say that if it’s in France... 

 
In the following sequence fromone of the Uk groups, it is the style of information 
materials produced by the fusion research community that provides clues for 
participants about the nature of the technology: 
 
Group A. UK. 
 

F1. I think I’d be a bit scared if I was given this in school, I found the whole thing really 
difficult to understand! And really daunting actually 
Mod. Yeah 
F2. I think there’s a lot of like fluff in there sort of thing 
Mod. Fluff? 
F2. Like it just, there was, like with the BBC one there was just questions and answers, 
whereas this is a story I found, more um, like not just facts, there were like lots of other 
descriptions, I don’t know, I just preferred the q & a one  
Mod. Right. And why do you think that might be? 
((data gap)) 
F1. Yeah I know, I’m just saying when you open it even without reading it it just sort of 
looks like a …. 
F2.. Something that’s like a bit academic isn’t it, but, I think they want it to be like that 
cos if its such an amazing scientific thing they’ve got to put all these kind of scientific 
words that you wouldn’t understand so if you don’t quite understand it that’s alright 
because its so scientific! But, we’re telling you that its this and its this 
F1. We’re not supposed to understand it! I thought it was really biased actually I thought 
it was, I mean it was all about the positives, but, I didn’t find it balanced at all. I didn’t 
really like it to be honest. 
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 Reasoning grounded in technical knowledge:  
We anticipated that reasoning grounded in technical knowledge would gain 
prominence as participants kept on gaining information and familiarity with the 
technology. The first point to be made in this regard is that, in despite of the 
learning and discussion process, most participants both in Spain and the UK 
had significant difficulties in coping with the technical knowledge. The next 
sequence illustrates such difficulties even at the very end of the process. It 
corresponds to G3 (probably the Spanish group with highest difficulties to get 
hold of the technical details). The conversation shows how participants were not 
able to advise the government (during the last exercise) about fusion energy, 
arguing that they just could not because they did not have the knowledge to do 
it.  
 
 
Group D. SPAIN 
 

F2: I’d tell him to invest ... telling him the good and the bad ... that it could be a new 
energy, not like the others, maybe more ... well, everything ... and the bad side, that it 
might be prejudicial for health but we don’t really know … I don’t know what … what 
he’d decide.  
F3. It’s not at all clear to me if it’s good or bad … I really wouldn’t know what to tell the 
Prime Minister ... I really wouldn’t know what to tell him, whether yes or no … 

 
Despite the general difficulties of coping with the scientific information, the 
Spanish G1 (young and highly educated people) and the “energy professionals 
group” in the UK were quite competent in handling the technical details and they 
did use them to support their arguments and make sense of fusion in the 
discussion process. In the next sequence taken from the UK energy 
professionals’ group, we can see how participants rely on technical details to 
explain the difference between fission and fusion. 
 
 
Energy Professionals. UK 
 

M: Right. There’s a big difference between fusion and fission.  The fission process, 
which is what all the reactors at Harwell used, they weren't actually used to produce 
energy.  I mean it's a research station, so they were developing components and parts 
and materials to be used in the nuclear industry, but they operated on the fission 
process, which is where you put in your fuel rods, not normally plutonium, although the 
fast breeder reactor … plutonium, but uranium, enriched uranium, and you got a chain 
reaction where you got the process of fission splitting apart atoms and to produce 
smaller particles, and the by-product of that process was radiation but also heat, and 
then the heat was used, or it would be used in a power generator, to drive a steam 
turbine.  So it's just like a coal-fired power station, it's producing hot, well steam to drive 
a turbine. The fusion process is actually the joining together of light atoms to produce 
energy, and it's very very focused and very very contained.  I sort of liken it to, you know 
when you’ve got a magnifying glass, when you’re a kid, and you find some poor little ant 
and you … 
M2:  You burn it. 
M:  You blitz the ant by concentrating … 
F1:  You were cruel. 
M:  Yeah, I know, it's awful but.  And what’s interesting, but the process is, that if you 
turn the lens slightly, you lose the power, and that’s how I liken the sort of fusion 
process.  It relies on everything being together in this tight little mass.  And it's much, 
much, safer than the fission process, and the amount of waste generated is a different 
type of waste.  You haven't got the - you’ve still got waste, you’ve still got activation of 
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the components, and you’ve still got some waste generated, but it's not on the same 
scale as the fission process. 

 
 
Interestingly, in some lay citizens groups, although we found no evidence of 
reasoning grounded in technical knowledge as a collective process, we did find 
individual contributions based on technical knowledge. Thus, some specific 
participants were able to understand some of such details, and introduced them 
in the discussion in their efforts to identify either the drawbacks or the benefits 
of fusion. In such instances, the other participants either seemed to integrate 
such “knowledge” without further inquiries, or tried to keep on addressing the 
issue raised by such technical detail with their more contextual knowledge 
(brand based and/or structural-calculative). In this regard, a technical issue that 
called the attention of more than one participant was the fact that “a Chernobyl 
accident type is not possible in a fusion reactor because it just stops – on the 
contrary of a fission reactor where a chain reaction takes place”. The next 
sequence from one of the Spanish groups illustrates this kind of interaction. 
 
 
Group E. SPAIN 
 

M3. It’s like, for example, with this kind of energy, from what I can see here, there can’t 
be more accidents like Chernobyl, that was fission, and that is reactions followed by 
reactions, which can go out of control ... that's what it says, and when you remove this 
supply it stops…this is something that if you don’t flick a switch it won't work, it's like 
electricity, if you don't turn on the switch, it won't go on, it won't turn on, and when you 
see that there could be ... pum… you turn it off and that’s it ... it’s a small safety 
mechanism …unlike with other types of  nuclear energy.  
F3. You know, I imagine that when they build nuclear stations they don't think in terms 
of there being this failure... M3. No of course, in the old nuclear stations if there is this 
failure it can’t be avoided.  
F2. Here you can switch it off. 
M3. Here you can switch it off, if you have any doubts … disconnect and end of story. 

 
 

 Interpretative resources 
A range of interpretative resources such as lay logical devices, pre-existing 
knowledge, media narratives and fantasies were also used by participants to 
elaborate different opinions, express concerns and generate new ideas. Such 
interpretative resources were significantly important in how participants made 
sense of a complex and distant technological innovation like fusion. Both pre-
existing and mediated knowledge, together with knowledge from social 
networks or from personal experiences, had a significant influence on the 
dynamics of talk about fusion energy. All these resources from daily life used by 
participants in group conversations interacted with technical information 
provided by the stimulus materials.   
 
First of all, it is interesting to note the use of lay logical devices in talk about 
energy issues. Such devices are ‘everyday arguments’, used in everyday talk 
that assist making sense of evidence about some issue (Horlick-Jones, 2005,  
see also Myers, 1998; 2007). Previous evidence has shown how frequent they 
were used by lay citizens in similar contexts, such as the GM Nation Debate in 
the UK. Interestingly, we did find some evidence on the use of such devices 
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among our groups, but it was very limited and not as frequent as one might 
expect.  It could be suggested that the “distant” and “complex” character of 
fusion energy could be somehow related to this fact; in other words, it is not 
easy to use everyday arguments when relating to such an “abstract” thing. In 
this situation, as also seen before, pre-existing knowledge plays a significant 
role in participants’ discussions about fusion and energy issues. Its main 
function is to make complex and distant issues, such as fusion, more familiar, 
closer to daily life. Participants often draw on background experiences and 
knowledge to understand fusion and risk issues. Thus, analysis of the group 
discussions shows that participants tended to elicit issues mainly related to the 
nuclear industry or to other siting context they are familiar with. Both sources of 
pre-exsitign knowledge have already been addressed in previous sections: i.e., 
the elicitation of “nuclear” related issues in the “nuclear branding section”, and 
the links to other siting contexts familiar to our participants (analogies) in the 
modes of reasoning one. Thus, it could be concluded that in both countries pre-
existing knowledge, together with knowledge from social networks or from 
personal experiences, had a significant influence on the dynamics of talk about 
fusion energy.  
 
The group conversations provided much evidence of not only the power of the 
nuclear brand, but the extent to which this source of meaning drew upon the 
existence of a host of associated cultural resources. Both Spanish and UK 
groups invoked a range of dramatised fictional sources; perhaps most 
notably the globally-syndicated American cartoon series The Simpsons. We 
found this choice of interpretative resource particularly significant, partly 
because of the use of nuclear-related stereotypes used in the series, but also 
the degree to which its use generated a great deal of humour and enjoyment 
amongst the participants 
 
The extract below, which is drawn from the conversations between young 
people in one of the UK groups, begins with the moderator seeking to explore 
the nature of the nuclear brand. The two word utterance ‘The Simpsons’ serves 
to prompt immediate mirth and shared gestures of understanding. The account 
that M1 gives of his decision to introduce this (possibly frivolous) topic is 
interesting: he acknowledges that it ‘sounds stupid’, but notes that the cartoon 
series has always been a part of his life. He then articulates what he sees as 
the significance of a recurrent storyline within the series; namely the association 
of nuclear with ‘bad’ and ‘evil’. This contribution prompts yet another round of 
laughter, and evident enjoyment, from his fellow participants; and, a co-
operative exchange with F2, which reinforces the imagery about which they 
have a shared memory. Next the mood changes as F4 invokes the figure of the 
Chernobyl nuclear accident as a real-world warrant for the essentially negative 
view on nuclear power about which she and the rest of the group have just been 
laughing. 
 
 
Group A. UK 
 

Mod Let’s just talk for a few minutes about this nuclear business…((F3)) 
 was saying that when she heard the word it sort of hit a label for 
 some reason…why do you think technologies that are nuclear have 
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 this sort of dodgy feel about them? 
M1 The Simpsons 
((group laughter and nodding)) 
F3 I wanted to say that 
Mod yeah, other people have said that…do you think that the Simpsons 
 have picked up on some pre-existing ah…general anxiety… 
M1 [Well, yeah, I know it sounds stupid 
Mod [and made it into a joke 
M1 yeah, I know it sounds stupid like I grew up watching the Simpsons 
 all my life, and, you know, nuclear is bad, Mr Burns, he’s the evil 
 one  
((group laughter)) 
F2 I have an image in my mind at the moment…all the green stuff 
 going all over the town and everyone panicking 
M1 exactly yeah, getting dumped and whatnot that’s what people think 
Mod you think people out there, yeah 
F4 and there are really negative examples of it, isn’t there was it Cher-19 
 no-byl? 
F3 yes, I was going to say that 
F4 which is really famous, and people probably associate nuclear 
 power with Chernobyl 

 
 
Similar examples were found in the Spanish groups. 
 
Myers (2004: 55) has noted that focus group talk is often humorous in 
character, and indeed can include what he describes as a ‘joking send-up’ of 
the discussion taking place; but there seems to be more going on in this 
exchange about The Simpsons. Humour can, of course, also serve a very 
serious role in talk when participants feel discomfort about certain issues, or the 
matters under discussion are regarded more generally as ‘delicate’ in some 
respect (Barbour and Kitzinger, 1999). Indeed, there may be some element of 
humour being used here to deal with worrying aspects of nuclear safety. 
However, the dominant mode of discourse seems to be a satirical or political 
one; with the perceived shortcomings or absurdities of nuclear power being 
lampooned, and the group enjoying the joke ‘at nuclear power’s expense’ as it 
were (Mulkay, 1988). 
 
In Spain, other films were also elicited to illustrate views or concers on fusion 
energy. Thus, the film Titanic was used to express how the feeling of safety 
might be dangerous, and Erin Brockovich was mentioned to warn about the 
potential risks of hosting a hazardous facility in a local community. The narrative 
condensed all the elements of the siting drama: 
 
 
Group E. SPAIN 
 

M3. Because what they are considering here ... Luis … I don’t know if you remember 
the film Eric [Erin?] Brokovich, it’s about a town where everyone is affected by the waste 
from a station of some kind...  
M4. Yeah, with Julia Roberts. 
M3. And that’s maybe what I think, that when the station was installed there perhaps, 
according to the film, they were offered work and got jobs …like Juan here is thinking ... 
and ... ahh, all of them very happy, real happy that they have jobs and they have more 
services and so on ... but of course ... years later ... along comes Erick [Erin?] 
Brokovich, who in this case is Luis, and said look what’s happened to you for having 
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accepted something with no idea … or that's what I think anyway, we haven’t a clue, 
and we are adopting a position from the moment that ... from the moment now ... we 
can’t adopt a position in 2050 because we don’t know.  

 
 

 Changes in the modes of reasoning: 
 
In both the Spanish and UK groups, changes took  place in the modes of 
reasoning used by  our participants as the discussion and learning process 
proceeded ,  and they acquired more knowledge (both technical and contextual) 
about the technology.  The patterns of reasoning may be summarised as 
follows: 
 

- Simple categorisation practices were limited in our groups, and they only 
practically emerged during the very first stages of the discussion and 
learning process. 

- Brand-based reasoning was quite extensive and stable, as it appeared 
almost in the same number of cases in both sessions 

- Structural calculative practices were also widespread, and they 
increased as the process evolved, as people gained a wider appreciation 
of the context and significance of fusion research.  

- With the exception of the UK ‘professionals’ group, reasoning grounded 
in technical knowledge was almost non existent in the first sessions (as 
expected), but it did increase, to some limited extent, during the second 
sessions of the groups. 

 
 
• Conclusions: 

- Simple-categorisation practices were quite limited and restricted to 
the earlier stages of the group-based process. 

- Brand based reasoning was extensively used in all groups and this 
mode of reasoning was quite stable from one session to other. The 
nuclear brand was identified as a powerful device in the two countries 
while the “new” brand seems to be a Spanish singularity.  

- A range of everyday cultural resources have embedded within them 
certain ideas about nuclear power, which serve to reinforce a 
common sense of expectations about the technology. Some 
resources, like The Simpsons, which take the form of dramatised or 
humorous writing and performances, convey their message about 
nuclear technologies informally, whilst the main focus is on the 
enjoyment of cultural consumption 

- Structural-calculative practices increased in all groups from one 
session to the other. Participants were very creative in using the 
“contextual” information about fusion they got to know through the 
process to make sense of the technology. 

- In despite of the learning and discussion process, most participants 
both in Spain and the UK had significant difficulties in coping with the 
technical knowledge 

- The group conversations provided much evidence of the relevance of 
interpretative resources (pre-existing and mediated knowledge, 
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together with knowledge from social networks or from personal 
experiences), on the dynamics of talk about fusion energy 

 
 
 
3. 5.  Acceptability 
 
Two of the group exercises carried out by our participants are particularly 
relevant when addressing the acceptability of fusion. Thus, the post-it exercise 
carried out at the end of the first session offers a first picture of the key 
arguments underlying the acceptability of fusion in a “low information” context. 
The investment exercise (applied at the end of the second meeting of the 
groups) provides interesting quantitative insights to the acceptability of fusion at 
the end of the process. The procedure followed in the two exercises was the 
same in the two countries, Spain and the UK. 
 
 

 The “post-it” exercise: 
As described in the methodological section, the post-it exercise was carried out 
at the end of the first group sessions to capture the structure of our participants’ 
thoughts about fusion. At this stage we would like to make a methodological 
remark with regards to this exercise. The post-It exercise didn’t amount to a 
process of providing the participants with the minimum description of fusion and 
them simply writing this down on post-its and sticking it on the chart. Rather, it 
draws upon a discussion of the minimum description that took place in the 
context of considerations of both everyday experiences of energy issues and 
important, newsworthy energy-related issues. The exercise therefore served to 
surface aspects of the groups emerging understanding, and the ways in which 
they attempted to find sense in the concept of fusion, despite having little formal 
knowledge about the technology. 
 
Participants were asked to write down positive and negative statements about 
fusion, after having read the short news article and discussed it with the other 
participants. In order to explore the different ideas about fusion expressed by 
participants in the post-it exercise, we analysed the statements mentioned (and 
written down) by our participants together with the transcription of the 
conversation taking place at that time. The next table tries to summarize the key 
arguments elicited by our participants, both in Spain and the UK.  
 

Spain UK 
 
Perceived benefits of fusion 
 
- Fusion as unlimited source of energy 
- Fusion as safe and environmentalluy 

friendly energy 
 

 

 
Perceived benefits of fusion 
 
- Endless energy / Continued energy / will never run 

out 
- Clean fuel / Clean energy / Pollution free / 

Renewable  / Cleaner / Less waste 
----------------------------------------------------------- 
- Cheap energy5 
- Natural 
- Safer than fission / Less waste than fission 

                                                 
5 The arguments in grey are the ones specific to one country 
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Perceived cost/risk of fusion 
 
- Radioactive contamination 
- Safety 
- Not proven technology 
- Long term option 
 
 
 
-----------------------------------------------
- Higt costs 
 

 
Perceived cost/risk of fusion 
 
- Radioactive contamination 
- Safety (Nuclear fallout) 
- Technically difficult to develop  / Technology for 

energy produccion still far away (30-50 yrs) / it’is 
not ready to use yet / not know when available 

- Do not know the en results / we don’t know the 
consequences 

------------------------------------------------------------- 
- Health & Safety 
- Uncontrolled / Sounds dangeorous /  
- Potential target for terrorism / Super bomb 
- Hidden costs  ( Cost) 

 
Other 
 
- Lack of trust in the fusion programme 

promoters 
- Nort-South inequalities 
- Potential military uses 

 

 
Other 
 
- Not believable 
- The ‘not in my back yard’ brigade people see 

‘nuclear’ and automatically react adversely  / Not 
in my back yard / Public will be skeptical/unsure 
because of associton with nuclear power 

- Unstable (difficult to control) 
 

Table 13– The post-it exercise in Spain and the UK 
 
As Table 13 illustrates, there were important similarities in the Spanish and UK 
participants’ first approach to both the potential benefits and drawbacks of 
fusion energy. Nevertheless, national differences also emerged.  
 
As far as the perceived benefits of fusion are concerned, two clear 
statements were raised in the two countries:  

- fusion as an unlimited source of energy that might satisfy future energy 
needs; and, 

- fusion as a safe and environmentally friendly energy.  
 
Interestingly, and this is a peculiarity of the UK groups at this stage of the 
process, fusion benefits seem to emerge from its comparison with fission. Thus, 
fusion is safe (as it is safer than fission), and “clean” (as it produces less wastes 
than fission). Another singularity in the UK at this stage was the idea of fusion 
as a “cheap” energy.   
 
Focussing now on the perceived cost/risk of fusion, again a range of similar 
accounts were identified both in Spain and the UK: 
 

- Radioactive contamination; 
- Safety issues 
- Fusion as not proven technology; and 
- Fusion technology and nuclear weapons. 

 
It is interesting to see how the “cost” concern was raised in the two countries, 
but the UK participants focused more on the potential “hidden” costs.  
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Thus, and in line with the main results of the qualitative analysis on the first 
reactions of our participants, the main outcome of this quantitative analysis of 
the post-it exercise in the two countries would be: 
 

- fusion is shaped as a an “unlimited” and “clean source of energy  
- fusion was simultaneously linked to potential side effects, 

environmental impacts, costs and long term concerns 
 
To conclude, side effects of fusion technology, safety issues, environmental 
impacts and costs are factors that might limit participants’ acceptance of fusion 
energy and that may lead to rejection. Factors possibly allowing a conditional 
acceptance of fusion are also expressed in the post-its, such as fusion as 
solution to energy problems, as an unlimited source of energy or as an 
alternative to other sources of energy. The understanding of these elements 
seems to play, for most of our participants, a significant role in promoting 
acceptance of fusion. However, the perception of how the perceived risks and 
costs from fusion are managed and minimized seems to have a greater 
influence in participants’ general acceptance of fusion than perceived benefits.  
 
Finally, it is important to stress that in the UK group discussions prior to the 
completion of the 'dot' exercise were all, to some extent, concerned with the 
production of a 'balanced' energy policy, and how fusion might fit into this wider 
picture. Thus, the acceptability of fusion seems to be unavoidably connected 
with its role in the preferred future energy scenario. This was also the wider 
context in the Spanish group discussions. 
 
 

 The “investment” exercise: 
 
The investment exercise, carried out almost at the end of the second session, 
generated a quantitative indicator of participant’s acceptance of fusion energy. 
Participants were asked to distribute a million of euros among different energy 
options. In Spain, they were able to select 5 options from a list of 11 types of 
energy. In the UK, participants were given 12 dots to distribute among a very 
similar range of energy options. Given the small differences in the procedure, 
and in order to compare investment decisions in both countries, we have 
calculated the percentage of money given to fusion energy and the other energy 
options by each participant in the exercise. As can be seen in Figure 1, the 
Spanish lay participants tended to be more supportive, in terms of investments 
to fusion than the British participants. However, the differences do not seem to 
be highly significant.  
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Figure 1–Lay citizens’ investment in fusion (global) 
 
Data by group seem to show more significant differences. Groups 1 to 4 were 
clearly more favourable to fusion energy in Spain (young people); while groups 
5 and 6 were more favourable to fusion energy in the UK 
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Figure 2–Investment in fusion by lay citizen groups’6 and country 

 
 
If we consider the amount of money that lay participants would invest for the 
next years in the different energy options, in both countries we find a preference 
for solar and wind energy.  
 

                                                 
6  
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Figure 3–Investment in energy sources by lay citizen groups’ and country  

 
 Some small differences exist between the two countries. In Spain, solar energy 
is better rated. In the UK, wave energy, natural gas and nuclear fission have 
higher support than in Spain. Interestingly, fusion energy is rated very simliarly 
among the different energy options in both countries. It is rated the second 
option in Spain and the third option in UK.  

 
If we consider the stakeholder groups, both groups (energy professionals and 
environmental) were more positive about fusion energy in the UK than in Spain. 
In the UK, both groups were above the average of the lay groups in terms of 
investment in fusion. In Spain, the energy and the environmental groups were 
below the average, that is, more negative to fusion energy than the lay groups. 
The specific characteristics of the Spanish energy group may explain this 
unexpected result. The limited size of the sample should also be considered. 
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Figure 4–Stakeholders’ investment in fusion (global) 
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Considering the different energy options, fusion energy is rated the fourth option 
in the Spanish environmental group, after solar, wind and wave energy. In the 
UK, the environmental group rated third the fusion option, after wind and solar 
energy. The Spanish energy group considered fusion energy as a non important 
option. On the contrary, the British energy group considered fusion energy as 
the first energy option, with 20% of the resources.      
 
In general terms it can be said that the majority of participants in both countries 
supported somehow the investment in fusion energy. Althought other energy 
options were preferred in almost all the groups studied, participants would 
invest some resources on fusion, maybe expressing the possibility that fusion 
will finally work. So, participants invest in fusion while they invest in renewable 
energy. This is what we have termed as conditional acceptance: the 
acknowledgment that although fusion may have important benefits participants 
would only accept it if it does not affect negatively the development of 
renewable energy and the risks are properly minimized and managed. 
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4. Discussion of the UK findings in the light of the 
Spanish data 
 
 
4.1. Preamble 
 
As already mentioned, the approach to the UK and the Spanish data analysis, 
although based on the very same analytic induction technique (Bloor, 1978), 
were slightly different in character. We have just seen in the previous section 
how the Spanish analysis was mainly driven by our EFDA task hyphotheses 
and goals. In contrast, the UK data analysis was more exploratory in the sense 
that analytic induction was applied with more loosely-defined hypotheses in 
mind, with the intention of “letting the data speak for itself’. In other words, the 
categories of findings were ‘grounded’ to a greater degree in the data. 
 
A second difference between the Spanish and UK research, which we have 
already described, arose from some variations in the nature of the groups we 
recruited. Despite applying the same recruitment criteria, the Spanish “energy 
professionals group” was dominated by people working in the administrative-
financial sector of the energy industry. In contrast, the UK group included an 
engineer and a physicist, both of whom possessed a high degree of knowledge 
about fusion, and several family members of people working in local energy 
laboratories, but who personally knew very little about fusion. Consequently, the 
profile of these groups was not as similar as we had hoped, so making the scope 
for comparative analysis between them very limited indeed. Despite these 
differences in sampling and styles of analysis, it is important to note that; 
overall, there was a very significant degree of similarity between the sorts of 
learning and discussion process that we generated in Spain and the UK. 
Moreover, these processes revealed very similar patterns of practical reasoning 
deployed by the participants in trying to make sense of the nature of fusion 
power. We will focus on the key similarities and differences between the two 
national-based findings in the conclusions section at the end of the report. 
 
Finally, it should be noted that some of the findings emerging from the (ESRC-
supported) UK analysis are not included in this report, as they are more 
concerned with technical aspects of discourse. As such, they are not so 
relevant for the focus of our EFDA work. The following list includes the key 
issues freely emerging from the UK data that have clear relevance for EFDA 
concerns:  
 

- Analogies with other technologies 
- Nuclear fear 
- ‘Messing with nature’ 
- The imagery of CERN  
- The significance of The Simpsons 
- The role of Facebook 
-  Ways of rationalising the long-term investment in fusion research 
- Accounting for supporting nuclear 
- Gender 
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- Scientific knowledge, science literacy and ‘bounded contingency’ 
- Moderate environmentalists talking 
- The presence of experts 

 
In the following sections, we will consider these issues in turn. 
 
 
 
4.2. Analogies 
 
As seen in the section on “modes of reasoning” corresponding to the Spanish 
data analyis, analogies with other examples of technological innovations 
(nuclear fission power plants, electricity stations, high voltage lines) were 
frequently used by participants in both countries, as a device in trying to make 
sense of fusion. These analogies served to raise questions about the possible 
side-effects of fusion, for example long-term health effects that have been found 
in the case of other technologies.  
 
In the following sequence, one of the UK groups invoke the effects of the use of 
Abvestos in building and a range of other construction uses, and its very serious 
health impacts that only subsequently became apparent. The discussion moves 
on to changing standards in the regulation of radiation exposures, and the 
difficulties posed by adverse side-effects only becoming apparent many years 
after technological developments have occurred. 
 
 
Energy Professionals. UK 
 

M:  I’ve never got a problem with anything, anything like this, but - and I don’t know if 
you see what I mean, it's like asbestos.  Asbestos was a miracle product. 
Mod Yes, I remember. 
M:  Since that, it's killed thousands, hundreds of thousands of people, and this is fine as 
long as it's treated properly.  And the thing with, I think, with radiation, like this year 
there'll be an acceptable level of radiation that you’re allowed to experience, but in five 
years’ time, you had how much back then?!  And this changes. 
F:  It does. 
M:  Now for a lot of people that get paid an incredible amount of money to sit around a 
table and do this, they shouldn’t get things like that wrong.  That’s the thing that 
frightens me about that. 
F:  I find that a bit scary.  I do find it a bit scary. 
M:  If the windmills breakdown, nobody dies.  When this goes wrong … 
Mod Is that true?  They’re awfully big. 
M:  When something like this goes wrong -- 
M:  If it falls on your head. 
M:  -- it can be horrendous.  That’s the only problem I have with it. 
 

 
We conclude that t, in such a low information context; the use of analogies 
seems to be a frequently used device when trying to make sense of an 
“unknown” techonology.  
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4.3. Nuclear fear 
 
in the light of the data obtained both in Spain and UK, our results confirm the 
preminence of “nuclear fear” as suggested by perception studies indicating that 
historical associations with the military use of nuclear technologies and with the 
fission power programme (Weart, 1988) have a dominant role in shaping views 
about fusion, where they do exist. 
 
This is a characteristic of sense-making about fusion that was shared by both 
Spanish and UK groups, and which we have already discussed in the section 
on “nuclear branding” in the Spanish analysis above.  It seems that a nuclear 
label serves to very powerfully communicate a rich and detailed collection of 
ideas and images. This is not a calculated response to information as the 
response seems to be an instantaneous emotional sense of fear, prompted 
simply by the technology being labelled by the word nuclear 
 
 
 
4.4. Messing with nature 
 
In some of the UK groups, the idea of researching and developing fusion energy 
prompted a reaction from some participants that this activity might, in some 
way, be ‘unnatural’ or ‘meddling for nature’. This theme was particularly 
associated with the UK and the Spanish environmentalists group, but it also 
occurred in groups of participants who did not necessarily have the samne sort 
of commitment to protecting the natural world. For example, consider the 
following sequence and how the sense of going against nature emerged in the 
discussion:   
 
 
Group D. UK 

 
F 3: But I think they’re messing too much with the world in a way because the sun and 
the stars and that kind of energy isn’t man made, you know, so are they messing with it 
too much? 
Mod: OK. 
F 3: They’re trying to be too creative or … 
Mod: So, it’s a sort of messing with nature thing you’re saying. 
F 3: Yeah. 
mod: So you think it might be a bit dangerous? 
F 3: Yeah. And you know … 
Mod: Do you think it’s sort of going against nature in a sense, is that what you’re 
saying? 
F 3: In a way, yeah ... how can you... 
Mod: I’m not trying to put words in your mouth … 
F 3: No, no, no … but what I’m saying is that it’s … 
F 4: They’re trying to recreate … 
F 3: … it’s not man made that kind of energy, it’s from the sun, the stars and however it 
works and they’re trying to recreate it and I don’t think … you might get something 
similar to it and it’s obviously …  
Mod: Right. 
F 3: Don’t mess with something … you know, something that, like you said, is nature 
isn’t it. 
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The next sequence, from the Spanish environmental group, is very similar to the 
above one from the UK. Here, one of the participants wonders whether it might 
be possible to “create” a sun in our backyard and the idea of human kind 
“playing God” emerged as a topic for discussion. M1 raised the point that 
human kind, through history, has achieved “incredible” things; that at the 
moment were for sure “God things” but now are assumed as usual ones. The 
question of how far can we move in this direction is leave in the air. 
 
 
Environmental Group. SPAIN. 
 

M1. La energía de las estrellas¡ Qué mas se puede pedir…. Pero crear el sol … al lado 
de nuestra casa… no se si eso es posible¡ 
M3,  pero me parece que … la especie humana está jugando un poco a ser Dios. 
M1. No lo se… la especie humana ha conseguido cosas que siglos atrás se hubiera 
pensado que eran cosas de dioses y hoy en día nos parecen lo más normal del mundo¡ 
como ver volar un avión…  
M3, Aquel escritor ya se avanzó a su tiempo... el… 
M4. Julio Verne 
M3. Eso¡ 
M1, A dónde puede llegar en su… descubrimientos científicos y aplicaciones…el 
genero humano.. 
M3, si, con el Nautilos¡ el submarino, que entonces se pensaban que un submarino 
era… 
M1, Por eso, quiero decir, es difícil de pronosticar… 

 
 
Therefore we conclude that something about fusion, perhaps its  innovative and 
pionerring aspects concerning fundamental forces of nature, have the tendency 
to interact with lay sensibilities in Spain and the UK, so as to prompt  concerns 
(and/or expectations) regarding  issues such as the role of science in society, 
and the limits of human intervention in nature. 
 
 
 
4.5. CERN  
 
In the UK, a number of the groups who were struggling in trying to imagine how 
fusion works, drew upon the imagery of the international high-energy nuclear 
physics laboratory at CERN in Geneva, and in particular, it seems, the 
considerable recent publicity for experiments like the Large Hadron Collider 
(LHC). This resource tended to be used in a very inexact way, but the imagery 
of the underground tunnels is clear. Consider the following example: 
 
 
Group C. UK 
 

M1: Well, without going into nuclear power I, you know I start to imagine 
how it actually works. 

F1: How do they create it, how do they? 
F2: Is one of them an experimental one underground where they tried to 

create this, a long, a really long, like miles long or something like that. 
M2: No you're thinking of the same thing I'm thinking of which is creating the 

bang isn't it or redeveloping the Black Hole. 
F2: O right, yeah, yeah. 
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M2: I think that, I think you and I are thinking. 
F2: Yeah, that yeah. 
M2: Thinking along the same lines. 

 
 
By the time of the group run at Leeds (Group F –UK) , the CERN imagery had 
been used so many times in preceding groups as to prompt the following 
reaction from the moderator: 

 
 
Group F. UK 
 

M1:  Is there one machine in the country that ...  I was listening ... on Radio 4.  
[Laughter] 
M2:  Is it that machine that goes round and round, you know, a big tunnel in a circle? 
Mod: A number of the groups thought it was that.  This was where they throw bits of 
atoms around at very high speeds.  
M1:  So atoms are ... around, yeah.  
Mod: No, it’s not that.  
M2:  It’s not that.  

 
 
As the next sequence illustrates, the Spanish energy group, run in November 
2008, also related fusion with the LHC. It should be remembered that the first 
beams were circulated successfully on 10th September 2008, but on 19th 
September a serious fault developed damaging a number of superconducting 
magnets. Experts announced that the repair would require a long technical 
intervention which overlapped with the planned winter shutdown. The LHC 
beam will, therefore, not see beam again before September 2009. Thus, by the 
time of the Spanish stakeholders groups the LHC was somehow a hot issue 
calling the attention of the press 
 
 
Energy Professionals. SPAIN 
 

H1. About the fusion reactors … this never ends ... I suppose that now, with the particle 
accelerator, maybe they'll get their act together, but …  
H2. I was going to ask you if it has anything to do with it. 
H1. Man, there they study high energy ... I suppose it’s got something to do with it... 

 
 
Therefore we conclude that these considerations provide yet more evidence of 
how participants rely heavily on the knowledge they already posses, in this case 
regarding big research experiments, when trying to make sense of fusion. 
Importantly, the process of sense-making is, emphatically, not simply a matter 
of ‘filling up people’s heads with the facts’. 
 
 
 
4.6. The Simpsons 
 
The role played by this specific cultural device has already been described in 
the section dealing with the use of interpretative resources in  the Spanish data 
analysis. In the specific case of “The Simpsons” we saw how this everyday 
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cultural resource has embedded within it certain ideas about nuclear power, 
which serve to reinforce a common sense of expectations about the technology 
both in Spain and the UK. Thus, the Simpsons, which take the form of 
dramatised or humorous writing and performances, convey their message about 
nuclear technologies informally, whilst the main focus is on the enjoyment of 
cultural consumption. The cross-cultural significance of this specific device is 
evident. 
 
 
 
4.7. Facebook 
 
Our groups also provide useful information regarding the relevance of new 
communication tools in our society, such as Facebook. Both in the UK and in 
Spain, group participants spontaneously referred to Facebook as a tool they 
used, although in slightly different ways. 
 
In the following UK example, Facebook was raised by the moderator at the end 
of the first meeting of the group, during a discussion of how the participants 
were going to find our more about fusion during the internal between group 
meetings. Interestingly, as the next sequence illustrates, the generalized 
reaction among participants was that “they” (friends/family) would just laugh at 
“me”.  
 
Group D. UK 
 

Mod: Are you on Facebook anyone? 
F1: Yeah. 
[Several other ‘yeah’s’, ‘yeses’.] 
Mod Is anyone on that? 
F1: Yeah. 
Mod So if you wrote to your friends on Facebook and said have you heard of nuclear 
fusion? 
F2: They wouldn’t have a clue. 
M1: They’d delete you. 
F1: They’d laugh at me, yeah. 
Laughter. 
F3: (laughing) They’d block you. You’d probably be deleted from Facebook. 
F1: They’d be expecting a punchline, you know, a joke. 

 
 
What appears to be going on here is that the participants felt that if they 
attempted to use Facebook as a means to acquire information about fusion, 
there was a risk that they would be regarded as seriously ‘uncool’. In itself, this 
might be seen as a measure of how distant and far from everyday life fusion 
was perceived to be. 
 
One of the Spanish groups raised “facebook” as a powerful 
informative/participative tool, but it was linked to its potential role in an on-going 
“democratic decision-making processes” in the city of Barcelona dealing with 
the “best future” of an old factory structure. 
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Environmental Group. SPAIN 
 

H4- Bueno, no se, creo que están haciendo un estudio para ver si la gente saldrá a la 
calle o no. 
42’ (sobre el proceso participativo en torno a las torres en Barcleona. Se expresan 
distintos puntos de vista) 
M4- Si … si en esto temas que la gente puede votar, si dices que han votado muy 
pocos, imagina este tema (fusión), un tema complicado como este, que ninguno…, no 
nos preguntarán a nosotros. 
H2- El problema de esto es que el voto de una persona informada vale lo mismo que el 
de uno no informado y … claro dar poder a gente que no... 
M3- Eso es jugar a la democracia, no es una democracia, la democracia parte de una 
base de conocimiento, de ética y de estética y hacerlo por ir a votar y dar mi opinión 
cuando no estás ni informado... 
H4- Pero lo dejo en el aire, es una opción que se ha dado y que no ha prosperado, pero 
podría prosperar… 
H2- Se podría hacer con el facebook; seguro que funciona¡ 

 
 
To date, there is very little research on the role of interactive, so-called ‘Web 
2.0’, communications technologies like Facebook in supporting people’s 
understandings of technologies and associated risks in non-crisis situations (for 
their role in crises, see e,g, Thelwall and Stuart, 2007). This could be an 
important consideration in the promotion of understanding about fusion, and in 
the design of possible future public dialogue initiatives. We address this briefly 
in our report on Task 4 of the current project.  
 
 
 
4.8. Ways of rationalising the long-term investment in fusion 
research 
 
An interesting dimension emerging from the UK analysis relates to the 
processes by which group participants attempt to rationalise the high levels of 
investment in fusion research when, conceivably, it might never work 
economically. Many of the participants were surprised at the extent of the long-
term fusion R&D programme. How did this possibly make sense when the 
ultimate success of fusion is far from guaranteed? A key argument arising both 
in UK and in Spain in this regard relates to what we could call “geopolitics”; i.e, 
‘we understand this kind of investment because other world powers are doing it 
and we might “miss the train”. The next sequence from the UK data clearly 
illustrates this idea. 
 
 
Group A. UK 
 

F1. Maybe its more political though, maybe they’re putting money in, like you said, cos 
they don’t want the other countries to have more of a, so maybe countries have to pay 
into it so they have some kind of control over it before another country just runs away 
with it! 
Mod.Just in case it takes off 
F1. Just in case it turns nasty! So that everyone’s got a stake in it 
Mod.Well I’m sure its got something to do with it! Whether that’s the whole story. 
I mean would China and America and Japan invest in something that was, you 
know, not likely to take off? 
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F1 I suppose if it were a security thing 
F2. I think they would if it was like, in terms of losing face, because if it did pick up and 
we missed out on it, it would be a major problem. All the people 
ModSo it might be a big white elephant! Is that what you’re saying? 
F.2 Yeah, like the people of England would be like “well why the hell didn’t we invest in 
that! We could have had all this energy and we’ll be like working by candlelight whilst 
everyone else is” 

 
 
Very similar arguments were identified in the Spanish data, as can be seen 
next: 
 
 
Group F. SPAIN 
 

H3: (…) yo políticamente ….evidentemente pues lo que hagan los más poderosos, eso 
está claro, ir con ellos, si ellos apuestan tu también detrás … en cuestión de lo que es 
el tema de la fusión, (…)  pues estaría detrás de los poderosos porque evidentemente 
son los que mejor…lo que hagan ellos yo también,  fijándote en eso…en lo que “ellos” 
hagan 

 
 
In addition, UK participants raised the potential role of “vested interests” of the 
scientific researchers in the sense that even if they (scientist) know that is not 
going to work they will not acknowledge that (such investement) are a waste of 
time. 
  
 
Group D. UK 
 

F2: I think some of it comes down to politics. 
Mod: It might be politics, yeah. 
F2: Because some of these scientists that we’ve had for years can’t even get the 
weather right, the weather – so how can they get this right, you know, and they’ve been 
doing this for years. 
Mod Yeah. 
F2: It comes…some of it comes down to politics. 
Mod: So do you go along with the Greenpeace idea … 
F2: Yes, very much. 
Mod: That it’s a stupid and senseless waste of money. 
F2: Yes. 
((data gap)) 
M2: Perhaps they discovered that it’s not going to work and 
Mod: So you think they don’t want to lose face? 
M2: Yeah, well no, not that, perhaps they 
Mod: They don’t want to appear stupid because they. 
M2: They’ve worked out that it’s not going to work because it hasn’t worked by now but 
they don’t want to say that actually the last thirty or forty years has been a waste of time 
so they’re going to try and keep on and find…unless they actually do it you know 

 
 
Interestingly, this kind of argument did not emerge in the Spanish groups. It 
seems that the Spanish participants had a more “naïve” view of scientists, 
arguing something to the effect that ’we should just let them do their job; they 
are the ones who know’. 
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4.9. Accounting for supporting nuclear power 
 
Here we have an important finding, which we suggest has a significant bearing 
on arguments that lay sensibilities are shifting away from fairly anti-nuclear 
sentiments, or at least suspicion of such technologies, towards what has been 
termed ‘reluctant acceptance’. In order to address these claims, we consider 
some of the largely subconscious considerations that shape the way people talk 
about issues that may be contentious or problematic in some way. 
 
All social interaction has within it an imperative for agents to present themselves 
as sensible and morally reasonable individuals (Blum and McHugh, 1971; 
Goffman, 1972). Therefore we decided to examine social accounting practices 
displayed by our group participants as a way of seeking evidence of the 
strength of the nuclear brand. In so doing, we pose the question: is there 
evidence within the two corpora of data that we collected, that it is socially 
acceptable to adopt a pro- or anti- position toward nuclear power? 
 
The following two sequences are taken from the end of the second meetings of 
two of the UK groups. As explained earlier, an exercise has taken place in 
which participants have been invited to individually allocate a limited number of 
counters to different energy sources (i.e., the investment exercise). We join the 
conversations as participants are taking it in turn to talk about the distribution of 
counters that they have chosen. In the next fragment, M2 describes in detail his 
pragmatic choice which includes a significant ‘investment’ in nuclear power. 
Significantly, he uses the word ‘sorry’ to preface his rejection of energy sources 
that might be regarded a ‘greener’ in some respect.  
 
 
Group C. UK 
 

M2 four on nuclear vision and I've got three on nuclear fusion..I've got 
 two on natural gas because that support…one on wind power and 
 one on oil burning power stations very heavy influence on nuclear 
 power and also nuclear fusion for a way to the future…you know 
 this planet is going down, going down fast as far as I'm 
 concerned…sorry you know but honestly when you talk about some 
 things like wind power, wave power, solar power, this country, solar 
 power is hopeless in this country, what's the point of that, we live in 
 the wrong area… you know if we lived in, say the Middle East or 
 something maybe you could utilise solar power but not here, so I 
 don't see that as viable money 

 
 
In the following extract, this time drawn from the UK environmentalists group 
discussions, F1 describes a rather similar pragmatic choice. She also 
introduces her choice with the word ‘sorry’. She goes on to state that ‘as much 
as I hate the idea of nuclear fission and I’m not convinced of how safe it actually 
is with regards to disposing of waste materials’, but still goes on to make a 
significant ‘investment’ in nuclear power. 
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Environmental group. UK 
 

F1 and two and a half for wind power… sorry nuclear fission and also 
 for wind power…as much as I hate the idea of nuclear fission and 
 I’m not convinced of how safe it actually is with regards to disposing 
 of waste materials, we need to have an alternative, erm, er, up and 
 coming for coal – instead of coal burning and oil burning...erm, and 
 bearing in mind nuclear fusion is a long way away yet we’ve got… 
 you know, we’ve got to have something to take over the mantle 
 from these other traditional methods of, erm, power…and I think in 
 this country especially we get quite a bit of wind and obviously 
 nuclear…nuclear fission is the other one…so I’ve done two and a 
 half for that..two for nuclear fusion because I do feel that it’s 
 something…we’ve got to look to the future and it might not be in our 
 lifetime but, er … or our children’s lifetime but I think it will happen 

 
 
Similartly, we found that the Spanish group participants were very careful in 
their discussion about the justification for fission technology.   
 
 
Group B. SPAIN 

 
H- I would support fusion, hum, totally, with the 40 millions…then hydrogen 30, 
20 for tidal power and 10 for wind energy. I believe, well, the thing is …, I am in 
support of nuclear power…, and of course I would want the 40 millions 
(invested in fusion) to have an impact on fission, to improve production and 
avoid radioactivity as far as possible.  

 
 
In the example above, it is interesting to note how the participant introduces 
fission, with the word "well…" with a pragmatic effect of "sorry" (i.e., I think that, 
well… as I support nuclear “). His argument is that – as he supports nuclear – 
we would like that some of the money he is investing in fusion could also be 
used to improve fission (production and wastes).   
 
These extracts provide evidence to suggest that people in British and Spanish 
society feel an obligation to account for their adoption of an explicitly pro-
nuclear position. In other words, they feel a need to justify utterances that 
present them in such a way that they may be seen as holding views in tension 
with ‘common sense’. We might have suspected that the environmentalists 
groups would have displayed this sort of behaviour, and indeed, F1 from the 
second British extract above deploys a more elaborate form of social 
accounting that M2 from the first UK extract. However, both these participants 
feel a need to apologize in the most explicit manner, namely by saying ‘sorry’. 
 
We failed to find any evidence within the group conversations of a similar social 
accounting need with respect to anti-nuclear sentiments. Significantly, this lack 
of symmetry also applied to the groups whose participants had working 
connections with the energy industries. One might conclude that the social 
norms and cultural formations of both British and Spanish societies possess a 
deep-seated suspicion of nuclear power technologies.  
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4.10. Gender 
 
With regards to sociodemographic variables, and always considering that our 
samples do not claim to be representative of the national populations, gender 
seemed to play a significant role in the sense making process around fusion in 
the UK, but not in Spain. 
 
Thus, in the UK it was somehow assumed that “fusion is a boy’s thing” so you 
do not expect females to know anything about it: 
Group D. UK 
 

F2 – I found out that if I asked women and girls of all ages …I work in a hotel 
Mod – yeah, yeah 
F2 – most of the women went ‘no, I don’t know I haven’t got a clue’ and they went to the 
nuclear plant with all the steam and the smoke that kind of thing…you ask all the men, 
especially in their 40s and 50s, and my Dad, they say ah yes I know what it is, they all 
associate it with the big bang 
Mod - big bang? 
F4 Nuclear power 
F3 – but what about fission power, did you ask them what that was? 
F2 – no 
F3 – that’s what I meant, when I asked my Dad what he knew about fusion power, and 
he knew what it was 
F2 – oh right okay 
F3 – when you say nuclear they say ‘oh my God’ but when you ask them what nuclear 
power is… when I explained it, and it goes over their heads, they’re not bothered about 
it, but they will when something happens, you know, when we have no energy 
F2 – but all the girls were happy to say they didn’t know, and all the men had to pretend 
they did 
((laughter)) 

 
 
Other sequences of talk also suggest a possible gender-based difference in 
recognising the credibility of the comercial success of fusion power, for 
example: 
 
 
Group C. UK 
 

F1:  That what happened with nuclear energy but they know now with 
studies that people are actually a bit more pro nuclear energy because 
they want the electric. 

Mod: What do you think M1, is it going to come off? 
M1: I don't think it will, no I don't.  I just listening, quite interesting that you 

were saying at the beginning that all the men knew what it was about 
and the women didn't and the majority of the men here are saying it's 
not going to work and the majority of the women are saying it will   

F2:  Maybe it's because women actually look at things before there's  
  an absolute crisis and leave it and leave it until last minute. 

 
 
We have no basis for understanding why the research should have revealed 
this gender–based asymmetry in the UK, but not in Spain. In contrast, within the 
Spanish groups, educational achievements were the more significant socio-
demographic factor cited in accounting for an inability to understand fusion. In 
the Spanish groups we often heard participants excusing themselves for not 
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having the competence to address fusion technical details with expressions like 
“because I have studied arts’.  Finally, it could be suggested that age seems to 
be a more relevant dimension in Spain, as younger people seems to be more 
keen on fusion that the groups over 40. Int his regard it is interesting to see how 
evidence from other energy technology field (wind energy) shows that younger 
generations are more enthusiastic about wind projects than older people 
(Prades and Oltra, 2009). 
 
 
 
4.11. Scientific knowledge, science literacy and ‘bounded 
contingency’ 
 
Another interesting theme emerging from the UK analysis relates to the extent 
to which group participants have a sense of the nature of scientific knowledge. 
In particular, are participants aware of the scientific capabilities to design by 
means of calculation, and not necessarily solely by means of experimentation? 
Let us first consider the following sequence:     
 
 
Group F. UK 
 

Mod. But on the basis of what you know so far, does fusion sort of come up on your 
radar as something you should be spending money on? 
F1:  I think it’s something for the future.   
Mod Yeah, but is it something which should be on the back burner so it’s sort of, you 
know, we keep putting a bit of money in in the hope it’ll come up, the scientists in Oxford 
will come up with something one of these days, or is this something which should be a 
priority? 
M1: See, I don’t know what they did when they first built the nuclear reactor, whether 
they had the same  
Mod What, the old fashioned reactor? 
M1: The old fashioned ones, they must have had their theory for years and then built 
up, they must have got all the investment to build a prototype, which would have been 
expensive.  But I think the thing is now, I don’t know how many years they’ve left with 
natural fuel, maybe it’s 75 or 100 years, so that will concentrate people’s minds because 
if there’s no electric or power people will have to pay for it.  So the sooner you do the 
investment… 

 
 
Here, M1 displays considerable grasp of the nature of scientific innovation; the 
role of theoretical models and prototypes, and the role of practical constraints 
like time and the need for investment. His contribution stands in significant 
contrast to a large proportion of the UK participants, who, on the whole, 
displayed low levels of science literacy. In particular, for many many 
participants, the world seemed to have an unpredictable, quixotic character. It 
was therefore difficult for many of them to understand why scientists continued 
to work on fusion research, and why governments continued to invest in this 
R&D, when so many years had passed by without the ‘problem being solved’. 
Importantly, the same sort of sensibility found it impossible not to imagine that 
literally ‘anything might happen’ if an accident occurred at a fusion reactor. 
Consider the following sequence: 
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Group C. UK 
 

M1:  This one particular thing hasn't had an accident yet, so nobody knows 
what, what could be. 

Mod: What sort, did anyone suggest how there might be an accident? 
F1: But this actually says that they had done a safety study and they 

actually think if there was a problem, that it could result in the maximum 
dosage of human below the EU intervention level for evaluation, it's 
quite nice to read that though.  But it was quite nice to read it because 
you've got nothing to measure it against for and thinking well is it 
because there hasn't been a site because there hasn't been an 
accident.  The only people who are telling us are researching but this is 
saying independent bodies have been researching it, so it can only be 
analysis or predicted because it hasn't always happened, so that was 
quite good to read and it actually gave you every little bit that you 
wanted, inclusions and outlook and it also gave you, you know 
characteristics. 

M1: But because an accident hasn't happened, nobody knows what actually 
could come out of it if an accident did happen. 

(data gap) 
M1: But they haven't had an accident yet. 
M2: No they haven't, no you’re right.   
M1: So it doesn't tell you what is going to happen when an accident does 

happen, accident happens.  They can say, this will happen, that can 
happen and they've said it before anything else happens.   

Mod: Do you all agree with what M1 says? 
F2: Yeah. 

 
 
There was a notable absence here of an appreciation of the capacity of 
scientific knowledge to capture some sense of the constraint of the material 
world. Without this sense of constraint – what we termed ‘bounded contingency’ 
- each new experiment or accident is potentially wholly surprising, with 
important implications for trying to make sense of fusion power.    
 
The Spanish groups also showed a quite limited sense of this capacity of 
scientific knowledge. Thus, the idea that each new experiment is potentially 
wholly suprising emerges in the next sequence from one of the Spanish groups. 
When discussing the role of “research”, H3 relates to Einstein’s Relativity 
Theory as something that “when he (Einstein) happened to think about should 
have been indescriptible … amazing… but then he had to prove it… Then, he 
tried... it worked¡, it was right¡.This (Fusion) is the same, they have the idea… 
but then they will have to check experimentally whether it works or not. Of 
course, experiment is essential for scientific work, but these lay accounts 
appear to lack very much appreciation of the cumulative charater of science.  
 
Group E. SPAIN 
 

H2. Yo no veo mal la investigación 
H3. la investigaciones de la teoría de la relatividad…cuando…cuando…se le ocurrió iba 
a ser la hostia pero tenía que demostrarlo, cuando la demostró se dio el caso que sí, 
que era correcta..y esta lo mismo…tienen una idea… 
Moderador. Pero la idea que te parece? 
H3. la idea me parece perfecto, pero lo que pasa es que tienen que desarrollar y tienen 
que demostrarla…y entonces…que el mismo pueda ver que eso es posible…y en el 
momento que se vea que esto es posible, valorar sus pros y sus contras..y en función 
de eso.. 
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The key message that seems to emerge from the data is that lay citizens, both 
in the UK and in Spain, have a quite limited sense of scientific knowledge. As 
we have indicated, this seems to have important implications for communicating 
information about fusion to lay audiences, and for the design of dialogue 
initiatives which seek to engage with large sections of the lay public. 
 
 
 
4.12. Moderate environmentalists talking 
 
As mentioned earlier, in both Spain and the UK we recruited our 
‘environmentalist’ groups on the basis of membership of one or more 
environment-related organisations. In practice, the conversations that these 
groups generated took a fairly moderate tone in the two countries. They were 
prepared to engage with the idea of fusion power, and in the process of so 
doing, had a great deal to say about nuclear power more generally.  In the next 
sequence, which is drawn from the Spanish environmentalist group 
discussions’, there is a pervasive mood of pragmatism; first in recognising the 
existing role of nuclear power within the Spanish energy economy, and then in 
coming to the conclusion that ‘nothing is clean’.  
 
 
Environmental group. SPAIN 
 

F3 Spain exports energy, we have an excess of... 
F1 it has a lot of companies, because it has hydraulic jumps in the 
 Pyrenees, flatlands with wind energy... your Don Quixote 
 windmills…we have nuclear here 
F3 it was in the press, we export energy, we buy nuclear from France, 
 I don’t really understand, but we have an excess 
F1 we live off nuclear…here, totally! 
((data gap)) 
M5 OK, but solar energy is better than fusion energy 
F3 I think the thing is, this is the problem, that we can’t say that in all 
 certainty, because you have to be an expert to be able to say it’s 
 better 
M5 fusion is nuclear-based, right, did we say?  nuclear isn’t clean, on 
 the other hand 
F3 but we’re a bit stuck on nuclear, aren’t we? We’re kind of 
 traumatized with the word nuclear 
M3 half of the diagnostic procedures done nowadays use nuclear and 
 clearly it’s not the cleanest thing in the world but the dirty- 
 interesting balance is clearly positive…there’s a lot at stake… 
 saying nuclear isn’t clean, nothing is clean  

 
 

Next, this conversation of the same Spanish environmental group has moved 
on, but the sense of pragmatic even-handedness is dominant. M1’s use of the 
knife metaphor drives home the idea that technologies are not inherently good 
or bad. Then F1 returns to her point about nothing being (perfectly) clean, and 
forcefully argues for an approach to public policy that is rooted in the search for 
‘the least bad’ rather than ‘the best’ solution.    
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Environmental group. SPAIN 
  

M1 humanity…I repeat the example of the atomic bomb, nuclear 
 energy is neither good nor bad, it has specific effects and if you 
 release it over Madrid, well Madrid will be well pissed off 
M5 it’s bad, bad 
M1 No, it’s as good or bad as a knife, a knife helps me cut an orange, 
 but if I stick it in your stomach, then it’s bad the knife?…no, the bad 
 is in me  
((data gap)) 
F1 what’s clear is that there are pros and contras for everything…and 
 in this world, really, you’ll never get a solution that is 100% ideal or 
 perfect...so, I would focus on looking for, among all the solutions, 
 not the best but the least bad solution...like in democracy, we 
 could say it’s not the best system but it is the least bad system... 
 but no energy is 100% clean, 100% perfect  

 
 
If we turn now to the UK environmentalist group’s deliberations, we can see 
how they indicate the lack of importance of the nuclear brand in shaping their 
views about nuclear power issues. Interestingly, their perceptions of the views 
of young people suggest a diminishing role for the nuclear brand within British 
society. Given the role of environmentalist groups in promoting anti-nuclear 
arguments within society, it is perhaps especially significant that one can find 
evidence of both the limited importance of the nuclear brand, and a pronounced 
tendency toward pragmatism, in their reasoning processes.   
      
 
Environmental group. UK 
 

Mod what about the rest of you? do you feel comfortable? it’s called 
 ‘nuclear’ something, does that have a bearing on it? 
((a number of voices say ‘no’)) 
F1 no, not for me 
M5 I think the press is still bad, but young people are more relaxed 
 about it 
F2 they’ve grown up with it, the younger generation, it’s always been 
 there 
Mod what do you mean ‘the younger generation’?....you mean younger 
 than us? 
((laughter)) 
F1 I think it depends on the definition of nuclear, doesn’t it? I mean, the 
 thing that worries me about the sort of nuclear power we have now 
 is the degrading and the waste and half lives…if ‘nuclear’ just refers 
 to the nucleus of an atom then it’s just a term, isn’t it? 

 
 
Therefore, in both countries we found strong evidence regarding the fairly 
moderate tone of our environmental groups, driven by a pervasive mood of 
pragmatism regarding nuclear technologies. We suggest that given the largely 
anti-nuclear position of many environmentalist organisations, it is especially 
significant that these groups dispayed a marked willingness to countenance the 
role of nuclear power in a balanced energy policy capable of addressing issues 
of energy security. 
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4.13. The presence of experts 
 
As explained earlier, despite applying the very same recruitment criteria, the 
Spanish “energy professionals” group was dominated by people working in the 
administrative-financial sector of the energy industry. In contrast, the UK group 
included an engineer and a physicist, both of whom possessed a high degree of 
knowledge about fusion, and several family members of people working in local 
energy laboratories, but who personally knew very little about fusion. In other 
words, in despite of being recruited according to the very same criteria, the profile 
of the energy groups was not as similar as expected. Thus, frustratingly, we 
concluded that attempts to make direct comparisons between our “energy groups” 
did not prove to be meaningful. 
 
We should add that the structure of the UK ‘energy professionals’ group 
generated an interesting dynamic, in which the two participants who quickly 
established their expert credentials were, from time to itme, interrogated about 
the nature of fusion by the other participants. In the following extract, we 
illustrate the ways in which this interrogation took place. M1 and M2 are the 
participants with expert knowledge. 
 
 
Energy professionals. UK 
 

F1:  Is it another way of easing in nuclear physics? 
F3:  Yeah but if this is a safe nuclear … thing. 
F4:  If it works. 
F1:  It can’t be totally safe. 
F3:  No I know it's not a 100%. 
F1:  Because there must be some kind of waste. 
F3:  Yes. 
M4:  Yeah. 
F1:  But waste products aren't as dangerous. 
F3:  But the waste, on a scale of one to ten, nuclear power is like ten plus, fission is 
probably two, three? 
M1:  Fusion you mean. 
F3:  Fusion, confusion, you know what I mean? 
M1:  Well we don’t know. 
F3:  Do you know what I mean, the waste of that one we know is 
F4:  Treacherous. 
F3: Treacherous? 
F4: Yeah. 
F3: Awful.  This one, is it on a lot lower scale?  Under five? 
M1: But it's not is it because 
F3: It's the same stuff 
M4: Yeah but if they can’t get - no if they can’t get it to work at the moment so that’s 
what I'm saying at the moment that stuff’s harmless because what I wanted to do and 
that’s what we've got.  But when I get back to work, I might have to add something 
really terrible to that. 
M2: No it's not like that 
M1: No it's not like that 
M4: But we don’t know because it's not working or they would have done it 
M2: No, they have got it working, and they’ve got it working in these short bursts, and at 
the moment the amount of energy going into the process actually is in excess of the 
amount of energy that is produced by a long way. 
M4: That’s coming out, oh right. 
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Note that towards the end of the extract M4 speculates that fusion waste might 
be ‘really terrible’. In response to M1 and M2 saying in unison ‘it’s not like that’, 
he notes that this is not known because ‘it’s not working’. This response is close 
to the notion of ‘unbound contingency’ discussed above; in other words 
‘anything might happen’. In order to support his assertion that M4’s worries are 
unfounded, M2 needs to introduce material about the scientific status of fusion, 
which seems to satisfy M4’s concerns.  
 
Such patterns of interrogation during a process of sense-making may provide 
useful insights for the design of fusion-related communication and engagement 
initatiatives. We will revisit this matter in the Task 4 report.  
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5.  The evaluation of the process as an engagement 
exercise 
 
As mentioned earlier, the group process was evaluated as an engagement 
exercise both in Spain and the UK. At the end of the second meetings of each 
group, an evaluation questionnaire was administered to participants (Rowe & 
Frewer, 2000; Horlick-Jones et al, 2007b) 7.  
 
The aim of the questionnaire was to know the participant’s perception of the 
process. The questions dealt with issues such as perceived representativeness, 
impartiality, freedom to express personal opinions, understanding of the 
process and level of interest of the group discussions. 
 
Key findings of this evaluation in the two countries are presented next. 
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Figure 5– Evaluation of the process as an engagement exercise by country  

 
The main conclusion is that all the evaluation items were rated very highly by 
participants in both countries. They perceived that the process was interesting, 
that it allowed expressing their opinions, and that their role in the process was 
clear. The item rated highest was the perceived freedom to express personal 
opinions.  
 
In the British groups, participants tended to perceive the moderator as unbiased 
to a lesser extent than the Spanish groups. We found this result puzzling, and 
no evidence of bias was detected when one of the Spanish researchers 
observed two of the UK group meetings. Some evidence emerged from the UK 
groups that this question in the UK questionnaire might have been poorly 
worded, so influencing participants’ response. There was also some evidence 
                                                 
7 The questionnaire used the Rowe-Frewer (2000) framework for evaluating the effectiveness 
of participative and deliberative processes (see also detailed discussion in Horlick-Jones et al, 
2007b).  
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among the UK groups that some of the participants could not believe that 
anyone would research a topic as obscure as fusion power unless they had an 
underlying agenda. In general terms, the level of participant’s satisfaction with 
the engagement process was very high. No significant differences were found 
between the lay citizens and the stakeholders groups in the evaluation of the 
engagement process. 
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6.  Conclusions 
 
Here, we summarise the key conclusions of our cross-cultural data analysis:  
 
First, the learning and engagement process that we set out to design and 
implement worked well, in terms of its capacity to engender quasi-naturalistic 
conversations between participants, and considered discussion of many 
aspects of fusion power.   
 
Second, we found a number of shared characteristics and some differences 
between the Spanish and the UK groups 
 
 

 Shared findings: 
- Limited awareness about fusion energy 
- Perception of biased profile of the information materials produced by 

the fusion community 
- Modes of reasoning and interpretative resources:  

 Limited use of simple categorisation (participants seem to have 
encountered considerable difficulty in describing fusion as ‘like’ 
anything) 

 The nuclear brand as a key device: 
- Nuclear fear 
- Reluctance acceptance of nuclear based in the 

energy security argument (pragmatism) 
 Relevant role of structural calculative practices (use of 

analogies) (CERN)...  
 Difficulties to grasp the technical details  
 Role of interpretative resources (The Simpsons) 

 
- Fusion and “messing with nature” 
- Fusion and “scientific knowledge and bounded contingency” 
- Moderate environmentalist discourse 

 
 
• Differences: 

- The information materials produced by the environmental groups in 
Spain were perceived to be biased by the lay citizens, the 
environmental group and the energy professionals group. One might 
wonder whether this say something about the nature of these 
materials in Spain? The UK groups recognised that the 
environmentalist materials were biased, but many participants 
recognised their value in raising difficulty questions for industry. The 
quasi-technical report we found on the Friends of the Earth website 
was valued especially because of its analysis of ‘pros’ and ‘cons’, in 
what was regarded as a balance way.   

- The idea of the “new” brand is a specifically Spanish reason practice, 
while ws not in evidence in the UK groups. 

- The reference to vested interest of scientific researchers seems to be 
more a UK concern than a Spanish one. 
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- Sociodemographic variables (indeed with caution on the sample size):  
gender as a relevant dimension in the UK and age in Spain. 

 
 
Third, key insights to be considered when designing communication/ 
engagement initiatives 
 

- Unawareness + difficulties to grasp technical details: relevance of low 
information rationality 

- Key role of pre-existing knowledge and interpretative resources in 
low information environments: analogies, existing imagery, The 
Simpsons… 

- Key role of strucrtural-calculative practices and relevance of the 
“contextual information” about the tehcnology 

- The nuclear brand as key device in the sense making process: the trend 
towards a reluctance acceptance of nuclear (based on energy security 
arguments) needs to be properly considered.  

- Fusion as pioneer scientific research: messing with nature ideas + 
scientific knowledge and counded contingency 

- Need to properly considered the biased or balance character of the 
information materials. In this regard, the UK Austrian document might 
provide insights about “balanced” materials. Nevertheless this is an issue 
requiring caution as as some evidence from the UK groups showed that 
if the industry really has confidence in their technology, then they might 
be expected to make a clear case for its adoption, so it might not be 
appropriate for the nuclear industry to provide such balanced materials.  
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Annex A.   Spanish short news article 
 
The short news article: “Fusion energy may change the world” 

El País, 24 de Julio de 2005  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“The fusion of light atoms produce energy, as in the stars, but it is very difficult to maintain the reaction to generate exploitable energy. If it 
succeeds, it could solve the energy problem of the humankind. With the aim of learning how to control this nuclear fusion, six techno- 
scientific world powers have jointed their efforts in ITER, an experimental reactor to be located in Europe (Cadarache, France). Achilleas 
Milstos, from the EU, has been a key element in these delicate negotiations”.  
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UK short news article 
 
 

 
 
 
Controlling the "naughty child": The plasma reaches millions of degrees in the Mast experimental reactor 

By BBC News Online science editor Dr David Whitehouse  
 
Fusion power is "within reach", according to atomic scientists in the UK.  

Fusion is the form of nuclear energy that powers the stars. 
Although, it has many advantages over conventional nuclear 
power, it has been technically difficult to develop.  

The best approach appears to be to confine a superhot gas, 
called a plasma, in a magnetic field. Some success has been 
achieved this way using huge experimental fusion reactors.  

But now, according to United Kingdom Atomic Energy 
Authority (UKAEA) scientists, making smaller versions of the 
same equipment may be technically easier, cheaper and 
swifter to develop. The most recent experiments show 
promise, they claim. 

 

 
There are still very 
many difficulties but 
perhaps in a few 
decades we could 
have commercial 
fusion reactors in 
cities providing 
cheap pollution-free 
power 
 
 
Dr Alan Sykes  
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