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Introduction

Interdisciplinarity in the research I am engaged in manifests itself in the meeting between experts who possess specialized knowledge and researchers who do not have any specialized knowledge about the field studied but try to gain access to a specialized field from a platform of general knowledge. As discussed by Sarangi in some of his articles, this raises the important questions of expertise and what counts as expert knowledge; but it further makes it important to discuss how non-experts or ‘outsiders’ might gain access to a specialized field. 

Interdisciplinarity in the context of the focus group discussions I am going to talk about may be seen as a micro-cosmic world reflecting some of the problems that researchers have when they try to gain access to or talk about a specialized field other than their own. It may be seen as a moment of interdisciplinarity. The focus group discussions may thus enable us to research how experts and non-experts in each their ways construct professional expertise and how – through their own discourses – they include or exclude themselves as members of the discourse community, as discussed by Sarangi (2001); Lave and Wenger (1991); Swales (2004), Greg Myers (?); Knorr-Cetina (?). As also suggested by Sarangi, Goffman’s notions of front-stage and back-stage performance may be useful if we wish to throw more light on aspects of internalised knowledge – knowledge that manifests itself in the practitioners’ activities and discourses without comjing to the surface in any explicit form. 

Indications from the questionnaire responses:

The project I am going to talk about is part of a transdisciplinary programme called Development of plant sink organs: novel genes for science, agronomy and industrial use. 

The data is derived from 6 focus group meetings, which took place during January 2007, numbering a total of 34 participants. Of these, two groups each had two biotechnology research experts and 4-5 non-expert citizens; two other groups each had two biotechnology experts from NGOs and 4-5 non-expert citizens while two groups consisted of non-expert citizens only. The non-expert citizens were screened on a balance of criteria to make sure that the following categories were represented: age (below 28, 28-44 and over 45), gender (male, female), parents with children below the age of 14 and household income (below and above DKK 282,000). The focus groups each had two discourse analysts as facilitators. All discussions were recorded on video and MP3 recorders and subsequently transcribed by students. The data analysed in this article was derived in co-operation with my colleagues, Anders Horsbøl, Lise-Lotte Holmgreen and Torben Vestergaard, and none of it would have been possible without their assistance. I would also like to acknowledge the Danish Research councils from where we received financial support for the project.

The purpose of the focus group meetings was to study how members of the general public discuss issues relating to genetic engineering. We were interested in obtaining knowledge about how attitudes develop when ordinary citizens discuss issues and whether public attitudes may be influenced by experts of various kinds. To provide a basis for comparison we had invited experts working for different institutions, on the assumption that experts doing research in biotechnology will usually be favourably disposed towards GMO while experts representing NGOs involved in lobbyism and advocacy to promote specific issues – in this case organic farming or environmental issues – are notoriously opposed to GMO. It turned out, however, that the picture was less simple than might be anticipated. While the non-expert citizens generally knew very little about GMO, and owned up to the fact, there was great variation in the attitudes expressed by the experts. In other words, the experts seemed to ‘know’ different ‘facts’. 

Results from the questionnaire

All respondents

· A rather large percentage of respondents expressed uncertainty (I don’t know)
· The majority (67.6%) of the respondents did not find it acceptable to genetically modify animal genomes (4)

· The vast majority (72.5%) did not accept genetic modification of the human genome (5)

·  Quite a large percentage (61.8%) could accept genetic engineering, if it happens under strict governance (6)

· A large percentage (61.8%) of respondents found that genetic engineering of products is dangerous because we do not know the long-term consequences (7)

·  To the majority of respondents (61.8%) their own health was what counted although as many as 38.2% said that they were not concerned about their own health, but rather the health of the environment (8)

·  This is reflected in responses to question 9 where 55.9% said that they could accept gene technology in food production if it protects the environment (9)

· The application of the end products was important to many (64.7%) (11)

·  Nearly everybody agreed that the authorities, the media and the biotechnologists have not done enough to inform the general public about gene technology and its consequences (12, 13 and 14)
Experts versus non-expert citizens

· The experts tended to be more certain about their attitudes than the all respondents category (very few tick off the ‘don’t know’ column)
· The Bio-technology research experts tended to agree on most issues (very few exceptions)

· The Bio-technology experts from NGOs also tended to agree on the majority of issues. 

· The non-expert citizens tended to side with the experts in all groups (with some exceptions). 

· All non-expert citizens sided with the NGO-experts in question 4 about genetic modification of animal genomes, which they did not accept, and question 7 about the unknown long-term consequences even if they had sided with the biotechnology research experts in other questions.

· The non-expert citizens disagreed with most of the experts from both categories as to whether their attitudes to gene technology depended on the application of the end product (11).  Most non-experts found that it did, while most experts did not find the end application important. 

· The two expert categories disagreed over most issues, with the exception of question 5) concerning genetic modification of the human genome, which they did not find acceptable, 10) I cannot in any way accept gene technology in food production, 13) The media has done enough to inform the general public and 14) The biotechnologists have done enough to inform the general public. 

When asked to comment on the scepticism among the Danes, the most common explanations provided were fear of the unknown’, ‘lack of knowledge’ and ‘lack of (objective) information’. The lack of knowledge and objective information is generally ascribed to authorities, researchers and the media, and the often inaccessible and biased language used to talk or write about these issues.  However, one respondent said that the topic is so complex that it is hardly possible for the experts to communicate about it in an accessible way, and besides the experts themselves may not have sufficient knowledge. Moreover, some respondents found that the information could not be trusted as it was provided by agro-business. 

Do the experts influence non-expert citizens’ attitudes?

It is not possible to draw any general conclusions on this question; however there are certain indications that point in different directions.  There was a general tendency towards a reduction in ‘I don’t know’ responses in the groups with expert participants. Moreover, the experts in each of the expert categories tended to agree on most issues with the exception of group 5 where the opinions of the two experts differed on a number of counts. This seemed to trigger more ‘don’t know’ responses than in the other groups in which there were experts. A further observation is that there was surprisingly little variation in the NGO biotechnology experts’ responses, as they seemed to agree on most issues. Whether this has influenced the responses by non-expert citizens is hard to say; however, one indication that it may be possible to read off an effect on the respondents’ attitudes is that in one of the two groups whose participants were a combination of NGO biotechnology experts and non-expert citizens, the non-experts seemed to agree with the experts on a vast majority of issues only with the exception of the two questions: 1) the role played by health and 2) the role played by application of the end product. In the other group, the non-expert citizens’ attitudes diverged, which may possibly explain why there were more ‘don’t know’ responses than in some of the other groups. This might indicate that convincing the general public is not just a matter of narrowing a knowledge gap by providing factual information; in some of the groups the presence of experts – whether pro or anti GMO – did seem to have an impact on the non-expert discussants by either winning them over for their own arguments or by creating an atmosphere of polarization, which may have reduced other respondents’ indecisiveness up to a point. 

Prioritizing GMO applications

As indicated earlier, most non-expert citizens (64.7%) stated that their attitudes to gene technology depended on the application of the end product, while most experts (5 of 7 = 71%) did not agree with the non-experts on this question. During the focus group discussions the participants were asked to list the following GMO products according to preference:  

Please reorganize the following list so that you place the most acceptable product as number 1 and the least acceptable product as number 11: 

1. Genetically modified rice where two genes from daffodil and one gene from a bacterium have been introduced into a rice seed. The purpose is to enable the rice to develop vitamin-A. Vitamin-A deficiency can cause blindness and is a particular problem in Asia. 

2. Bt11-maize where a gene from a bacterium (Bacillus Thuringiensis) has been introduced into a maize seed. This makes the maize resistant to vermin that feed on the plant.

3. Tomatoes that have been genetically modified with the purpose of improving taste and prolonging life compared to conventional tomatoes.

4. Insulin produced by means of genetically modified yeast. Insulin is used as a drug by patients with diabetes.

5. Cheese manufactured from rennet, an enzyme produced by means of genetically engineered microorganisms. (A specific rennet producing gene from calves has been introduced into these microorganisms).

6. Genetically engineered soya containing a gene that is resistant to pesticides. (Processed soya is consumed by animals as well as human beings).

7. Genetically engineered potatoes that have received a gene from mistletoe. The gene develops a substance that protects the potato against late blight.

8. The transfer of genes from Lotus Japonicus to wheat to enable the wheat to fix nitrogen in the way it happens in legumes. This reduces the need of nitrogen fertilizer – also in the developing world. 

9. Genetically engineered wheat, which combined with a gene from a fungus, has an improved potential for reducing phytic acid. Phytic acid reduces the nutritional value of grain as it binds essential minerals such as calcium and iron. Besides, phytic acid is poorly digestible for monogastric animals (pigs, humans). It therefore drains into streams as phosphate where it causes uncontrolled algae growth and oxygen depletion. 

10. Introducing a gene from a spider into the potato in order to enable the potato to produce spider silk. Spider silk may be used, among other things, to produce a specific sewing thread known as ‘biosteel’. The thread is used for lightweight bullet proof vests for the army.

11. Introducing a snowdrop gene into the pine tree known as ‘Nordmannsgran’, with the purpose of producing Christmas trees that are resistant to attacks by various bugs and vermin. 

To simplify the ranking process, we asked the respondents to list their top preferences as 1 and 2 and their bottom preferences as 10 and 11. One respondent was unable to rank the list, which she explained as a result of knowing nothing whatsoever about GMO. The responses did not generate clear results although it is possible to discern certain patterns in the attitudes expressed as they tended to agree – to some extent at least – with the attitudes expressed in the questionnaires.  Besides, the attitudes seemed to be based on the following criteria, listed in no particular order:

· Health risks (How dangerous to us? Do we eat it?)

· Risk to the environment (Does it harm nature? Is it a threat to our future)

· Usefulness (Do we need the product? Does it save lives?)

· Consideration for the developing countries (Do we have an obligation to run a risk in order to help the poor in the third world?)

A majority of the discussants had listed point 4 (insulin) as number 1 or 2 on grounds that it is an indispensable life-saving medicine. To some of the experts it was also crucial to their choice that producing genetically modified insulin is done in laboratories and the yeast is thus kept in a closed system. The same argumentation was used for point 5, cheese rennet, which was also acceptable to the experts who were otherwise opposed to most other applications of GMO. Quite a few discussants gave priority to point 8, in which genetically modified wheat reduces the need of applying fertilizer. The main reason for this choice seemed to be that this could help the developing world as noted by one discussant:

Example 1

C8: ‘I have listed point 8 where “the rice seed has received two genes from the daffodil” as a top priority because if we decide to modify genes, then it really must be something that can help the world. And I think that one of the most important things we need to do is to make sure that we improve the conditions of life in the third world and that we do not pollute…. Because that is going to ruin our planet.’ (Translated from Danish). 

Some discussants also ranked point 1 as one of their top priorities, apparently because it helps people in the developing world:

Example 2:

C7: ‘Yes, I have listed point 1 as top priority, because I think – like you say – that blindness, that must be the worst imaginable thing to be exposed to – to my mind the worst thinkable disability. And then vitamin-A deficiency – that is perhaps the easiest way of solving the problem for the African population.

C8: Asia, it is Asia.

C7: Asian, sorry, I read it as Africa. I guess it is also a problem in Africa.

One discussant had given top priority to point 11, genetically modified Christmas trees, arguing that we do not eat Christmas trees so it will not harm human beings. The example thus supports the risk criterion concerning human health:

Example 3:

C24: ‘I was not at all in doubt about what to list as my top priority. I listed point 11 as no. 1 because it is the one I can best accept. I do not see how it could do any harm and as far as I am concerned they can do whatever they want to the Christmas trees as long as they stay green. Christmas trees are nothing to do with food and so I do not see that it could harm anyone that they play around a little with the Christmas trees, so I did not think twice about my ranking.‘

Among the bottom priorities, most discussants had listed point 3, tomatoes, but other least acceptable products were bug-resistant Bt-maize (point 2), pesticide-resistant soya (point 6), biosteel for lightweight bullet proof vests (point 10), and bug-resistant Christmas trees (point 11).  Some of the attitudes explaining the low ranking are shown in examples 4-8:

Example 4:

E3: ‘And then I have listed point 3, tomatoes as low-priority because I think that if we do not like tomatoes the way they are, then something else ….em….I think it is a very, very poor argument. Perhaps….thinking about it from a factual perspective, then there would be lots of the other products we ought to list further down the acceptability scale because they are much more dangerous. But I think that if we begin to include taste and how perishable things are, then we are really walking the plank – I mean as an argument for using gene technology. Then – I think – we are going down the drain. Eat something else and make sure that fruit and vegetables are stored properly – then they stay fresh for a long time.’

It is clear from the quotation that the discussant has used the criterion of usefulness more than a criterion of risk.  In connection with Bt-maize, environmental concerns were fore-grounded as shown in 

Example 5:

E4:  ‘I can accept the two processes that are done in closed systems, viz. point 4 and point 5. [….] I have ranked point 2 about Bt-maize as the least acceptable because it …em…… it makes the maize poisonous to all kinds of butterflies. Not only to the butterflies that cause damage to the maize but also to all other types. And then it has also turned out that the Bt-maize spreads to all sorts of places.’ 

The attitude expressed in example 5 is founded on the risk criterion of harming nature. The same criterion applies to example 6:

Example 6: 

E8: ‘No 6 (pesticide-resistant soya) … uugh! I really think this is a bad idea – it smells of increased use of pesticides and that is an entire misunderstanding to do things that way, so it gets a clear no 11. GM-soya is in fact the only product among those discussed that I am strongly against.  I mean .. the tomatoes and the Christmas trees – they are just not necessary. I would probably not buy the tomatoes if they were available, but it would not make me participate in a demonstration to see them sold in the shops. But I might consider joining a demonstration against pesticide-resistant soya.’ 

The argumentation is interesting in that the expert was among those categorized as biotechnology research experts. However, in this statement he sides with the biotechnology experts from the NGOs (without being in their group).

The next two examples are quotations from discussants who gave a bottom ranking to point 10, a spider silk producing potato:

Example 7:

C9: ‘You know, I have said that no. 10…. I cannot accept no. 10 at all because that would be yet another element similar to weapons and then it would just turn into a power instrument. It might be … well, in fact it could become the foundation for making war – because then we might earn money on it, and then there would be some manufacturers ….I would say that things like that are not necessary at all, and there is no need to do research into things like that. How about doing something that would benefit people?’

In example 7 the discussant does accept some applications of genetically modified products, provided they are beneficial to human being and to not cause unforeseen damage. This indicates that to her the criterion of usefulness counts more than the other criteria. Example 8 is an interesting dialogue between one of the experts who is negatively disposed towards or perhaps even scared by the idea of gene technology and one of the non-expert citizens whose questionnaire responses revealed an overall positive stance towards the new technology. C8 uses the special kind of humour we know as sarcasm by turning the bullet proof vest into some kind of protection against genetic modification itself. E5 takes up the joke by referring to an anecdote, but quickly returns to a sinister mood caused by having to deal with genetically modified Christmas trees. The use of humour is used here as a subtle argument against an attitude that is not shared by C8. 

Example 8:

C5: What I find to be absolutely worst in this discussion is potatoes that are to be made into something entirely different, such as sewing thread. That really frightens me and I am terrified to think about what might happen in future if we begin using crops for things other than food. And I understand ….. this product …. a potato with a spider gene that can produce biosteel for the army, I think this is sickening and I also find it scary. And I know that you may accuse me of being frightened of technology (a luddite). But using food to produce something that isn’t food, but which benefits the military industry. […..] And what if it cross-pollinates a potato I am going to eat, what then? I fear that could happen.

C8: You could wear a bullet proof vest.

E5: Yes, I could wear a bullet proof vest – it might be like the man who lost a straw – and turned up with a strawhat. Yes, I could probably wear a bullet proof vest and then I also have the Christmas tree – for that is something that remains in the field – but we do not know what happens in terms of insects spreading those genes, so I think that those two (10 and 11)  are the two most scary ones. 

Surprisingly, one of the other experts whose attitudes towards genetic engineering were characterized by negativity had listed point 10, the biosteel potato, as top priority if controllable processing could be guaranteed as shown in example 9. One of the non-expert citizens is tempted to accept the expert’s surprising attitude, but is stopped from applying the idea to the biosteel example by the expert whose argument carries weight and is supported by one of the other discussants.

Example 9:

E4: I would like to say that …. Em…..about the potatoes ….well, I am puzzled by the information that they use potatoes to produce biosteel. Em I really think that …. That is something that I find really fascinating. Producing spider silk!! If they could do it in a receptacle..…..em……Of course some of you felt uneasy about it being used for military purposes, but we also use Kevlar for bullet proof vests. Kevlar is what we also use for bicycle tyres and to patch up people with hernial…..

C14: Well it is because it says something about military purposes….that immediately makes me think negatively about it ….

E4: Yeah, yeah, Because, if they could find out how to make spider silk I a receptacle at Novozymes. I would think that would be quite alright. You know, it is not the product that comes out of it. That is a residue so to speak. The genetically modified germs stay in the receptacle, you see. Em ….I find that really fascinating.

C12: Yes, I say. This (biosteel) also happens under controlled conditions, probably.

E4: Not if it is done with potatoes because they are in the field.

C15: Because they are in the soil, you know.

C12: Would it not be possible to make an indoor potato?

C15: Yes, but they might run away.

In example 10, a similar discussion takes place in a different group consisting of non-expert citizens only. Here we see how discussion with peers leads to growing awareness of the different criteria that underpin the discussion all along. This then has the effect that the discussant changes her attitudes. What we observe here is a change of heart from a discussant listening to the other discussants’ priorities and gradually becoming aware of new elements in the discussion. 

Example 10:

C8: ‘Well, when I listen to the discussion, then I think that my top priority should have been point 10, the one about the biosteel potato. Because now I realize that all the other products, they are something we eat, such as wheat, soya, cheese and tomatoes. But a potato with a spider gene is not something we eat. Therefore – one way or the other – I could accept it, if it could protect soldiers at war, because we are at war. […..] I would like to change my priorities so that potato (10) and Christmas trees (11) become no. 1 and 2 because they are what I can most readily accept. And it is different with the things we eat – they should be my lowest priorities. I don’t know if it was because it said ‘the army’ and I reacted by making it my last priority?’

Who are the experts?

We usually do not find it difficult to tell experts and non-experts apart as we assess expertise on the basis of professional backgrounds. What is interesting though is how the participants in a focus group discussion construct themselves, if not as experts and non-experts, then as participants who ‘know’ or participants who ‘do not know’.  In the focus group interviews reported here, most non-expert citizens reacted by making strong reservations about their knowledge when the issue of gene technology was raised in the discussion. This came across in very explicit terms by statements such as ‘I do not know much about gene technology’ or in more implicit terms like ‘I do not understand why it is necessary to interfere with nature’. The experts, on the other hand, never said ‘I know a lot about gene technology’; instead, they presented their expertise by presenting their knowledge about specific issues as facts and by explaining concepts that were less well understood by the non-experts. In the discussion, therefore, some participants constructed themselves as experts while others constructed themselves as non-experts. Linguistically, this manifested itself in the frequent use of epistemic modality and cognitive processes such as ‘I think’, ‘I do not know’, ‘I do not understand’ among the non-experts, while the experts tended to explain, using language that reflected knowledge rather than uncertainty. Example 11 illustrates how a biotechnology expert tries to correct what she sees as a misconception of how transgenic plants behave regarding cross-pollination:

Example 11:

E7: ‘Listen, I have a comment on what was said about pollen spreading to navew (agerkål). Only the species that are able to cross-pollinate from the hand of nature are able to cross-pollinate with transgenic plants.  Maize cannot cross-pollinate and turn into navew, whether it is transgenic or not.’

B23: ‘But won’t rape be able to do that?’
E7: ‘Rape can do that, but it can without being genetically engineered. It is nothing to do with it being modified or not, whether it can cross-pollinate. Genetic engineering does not make cross-pollination dangerous, but of course we need to consider what sort of properties we introduce into crops. If we make a crop round-up resistant, then it is of course a bad idea to make navew resistant to round-up because then it is impossible to get rid of them by spraying later on.’ 
That argumentation of this kind has a potential for influencing attitudes among non-experts becomes clear if we look at example 12 in which one of the discussants comments on what he sees as his own lack of expertise:

Example 12:

C24: ‘You were a biologist, isn’t it? Look, I feel that sitting in front of someone who is an expert on these things and who says – well, I am prepared to buy it (GMO-food) – then it makes me think that it is probably because I do not know anything about it – then it is probably because I keep talking about things I do not know anything about. That’s why I did not write down a lot, but I wrote that we should not interfere with nature. [….] Because, after all, this is still my attitude, but I may not be very sceptical about it; I would like to hear the experts comment on it. And I am also interested in reading about it and in future I am going to pay attention to articles about it, that’s for sure, that’s what I have gained from this. But I still think I will be somewhat sceptical about GMO.

Conclusion

The analyses invite the interesting question of how attitudes are formed – a question that it will not be possible to answer merely on the basis of the data presented here. But it will be safe to say that in a meeting between discussants, attitudes are negotiable and reflect views developed as a combination of fact, knowledge, emotions and interpersonal relations expressed by the focus group participants. Whether experts are then able to convince non-experts in discussions about controversial issues seems to be very much a question about ethos, or in other words whether the members of a group perceive of an expert as trustworthy and knowledgeable. What further seems to be important is the ability to simplify complex issues and present them as factual information while at the same time respecting the attitudes (emotions, fears and hopes) of the general public. Whoever has that ability combined with good interpersonal competencies may be able to win the argument, which should not be confused with having absolute knowledge of what is good and true. We all carry with us a baggage of emotions, preconceived ideas and ‘knowledge’ received through media headlines or various kinds of popularised documentation, and - combined with uncertainty about the future – that baggage easily distorts our vision. The big question is whether narrowing the knowledge gap between experts and non-experts would solve that problem. Knowledge seems to be a volatile concept as it changes substance depending on the ‘knower’ and the ‘facts’ ‘known by the knower’. To my mind we are all laymen when it comes to knowing what is going to happen in future and the expert-layman dichotomy therefore loses meaning to some extent.
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