Articulating Images, Attitudes and Views of Nanotechnology: Enactors and Comparative Selectors

Arie Rip, 14 April 2004 

(p.m.: articulation is not just a cognitive process, it is forced and shaped by actual or anticipated interaction)
(p.m.: ‘images’ are produced, and not just technically. Cf. the image of the IBM logo, as created out of xenon atoms on a nickel surface. It is featured on the website of IBM Almaden Research Center, together with a quote from science-fiction writer Arthur C. Clarke, “Any sufficiently advanced technology is indistinguishable from magic”. IBM Almaden may agree, and see the image of the IBM logo in this way. Or be ironical, Westcoast style, and suggest to the visitor of the website that s/he might see this as magic, even if they have been creating it.
When shown this image (as I do in lectures), people do’t see xenon atoms, or nanotechnology. They see the logo, in a new graphic design. Are willing to be taught to see it as an emblem of what techniques supporting nanotech (scanning probe microscopy) can do. Witt the added twist that this is a computer-generated image, and can be changed. For example, nanotechnologists argue against the use of color, because it reduces discrimination. But black-and-white images are less striking …)

1. It is important to find out about emerging images, attitudes and views about nanotechnology, but since it is generally unclear what nanotechnology is and could be,
 one cannot just go out and ask people. There have been attempts: adding a few questions on nanotechnology to a US public opinion survey; doing surveys and focus groups in the UK. (refs., results) 

Bainbridge (in Journal of Nanoparticle Research 4 (2002) 561-570, ‘Public attitudes toward nanotechnology’) offers preliminary results from some questions contained in a broader study based on an Internet questionaire. 57% agreed to the statement “Human beings will benefit greatly from nanotechnology, which works at the molecular level atom by atom to build new structures, materials and machines”, while only 9% agreed with the statement (from Bill Joy), “Our most powerful 21-st century technologies – robotics, genetic engineering and nanotechnology – are threatening to make humans an endangered species”. Bainbridge concludes that the public is enthousiastic about nanotechnology. This is an interpretation rather than a conclusion, because responses about a technology many people don’t know much about derive from general ideas about new technology, rather than attitudes towards the specific technology. His transhumanistic views (also visible in how the statements are formulated) may well lead him to this interpretation. My interpretation is more limited, because it recognizes that the public does not know much about nanotechnology, and will often respond because of the associations evoked by the choice of words in the questions and statements.
(Nanotechnology Working Group of Royal Society and Royal Academy of Engineering) BMRB International Report 45101666, Public attitudes to nanotechnology: limited awareness of the term nanotechnology (29%), those who were aware of the term (but often knew very little about it and found it difficult to define) thought nanotechnology would improve life in the future (68%) compared to only 4% who thought it would make things worse. Especially in the qualitative study (focus groups), it was clear that respondents’ decisions about whether a technology is “good” or “bad” depends on what it used for. It was also felt that nanotechnology was very much an untried technology, and as such its potential benefits and drawbacks would only become clear over time. In the focus group sessions, an additional element emerged which was called ‘spontaneous mistrust’ linked to the idea of tampering with nature. This was clear for GM (crops), but for some extended also to nanotechnology. A stronger current, however, was the concern for reliability and control, and the role of institutions in the further evolution of this untried technology.

This seems a balanced and realistic response to a situation where much is still unknown.

One should also learn from the experiences with finding out about views and attitudes about biotechnology (Frewer c.s.). See also Lynn Frewer’s presentation to this workshop.

2. Since it is still unclear what nanotechnology is (other than new, and promising, and about small things), attempts at finding out what the public (or specific groups) think about nanotechnology tells you more about the process to arrive at responses than about existing views and attitudes. If there are such views and attitudes, these derive from the general repertoire about new technologies in our late-modern risk societies, than from any specific views on nanotechnology.
 The positive views/attitudes found in the USA public opinion survey is then an expression of generally positive views/attitudes about new technology in the USA, rather than telling us much about views/attitudes about nanotechnology once it has become clearer what nanotechnology is about.

3. Furthermore, one should be clear about the purpose of inquiries into images, attitudes and views of nanotechnology. Is it a scholarly interest in how people respond to announcements about this new technology? Is it a practical and open-ended question about the interest  of society in TA exercises about nanotechnology? (This is what Dutch Rathenau Institute wants to explore.) Is it a practical question about what nanotechnology promoters may encounter, and perhaps anticipate on? The last possibility continues to drive most of the interest in opinion surveys and other means to find out about public views, images and attitudes. This is legitimate, but the studies should be well-designed, and take the insights into limitations of earlier public-opinion surveys on new technology into account.

4. There is a need to better conceptualise the structure of the situation (which is also a de facto governance structure) when looking into views, images and attitudes about nanotechnology. I have mentioned some elements above, and there is more to say (cf. Frewer c.s., Rip & Talma 1998, Wynne c.s.). Here, I want to focus on what I think is a key insight that can be derived from a study of Garud and Ahlstrom (1997) on TA in the health sector. (Garud, Raghu, and David Ahlstrom, ‘Technology assessment: a socio-cognitive perspective,’ Journal of Engineering and Technology Management 14 (1997) p. 25-48.) They show that there are two different socio-cognitive positions:

A. Insiders who try to realize or “enact” new technology, construct scenarios of progress to be made, and identify obstacles that must be overcome. Thus, they work in “enactment cycles” (p. 410). Such “enactment cycles” emphasize the positive aspects of the new option, and work through an illusion of control.

B. Outsiders who are faced with this option, but also other options (up to the null option of not going for any innovation), pursue “selection cycles” in which they can compare the option with alternatives. Sometimes, as in the case of an agency like the US Food & Drug Administration, they are in a position of explicit external control.

Garud and Ahlstrom’s terminology of “insiders” and “outsiders” can be improved upon. This way of characterizing actors assumes a boundary between an inside and an outside, while the key point of their analysis is the difference in socio-cognitive position and style of activities. So one should talk of “enactors” and “comparative selectors” instead. The more suggestive terminology of “insiders” and “outsiders” can still be used if one indicates what exactly the inside and the outside are.
 

With Garud and Ahlstrom, I emphasize that there is a structural difference between the action perspective and related views for the two positions. Messages from the “enactors” to other actors will be framed in their enactment perspective, and not take the comparative-selection perspective into account. An example is how scientists & technologists and other enactors of new technology assume that explaining the nature of the new technology as they try to realize it is enough to persuade other actors and the general public to accept it.
 And then be disappointed and frustrated that this does not work (up to comments from their side that the public must be irrational and emotional).

Garud and Ahlstrom show that “bridging events” occur where the cycles linked to two perspectives interact, sometimes productively. An attempt to communicate with the public can be a bridging event. Viewed in this way, communication is not a one-way process, where enactors decide what to tell the public. The enactors might be interrogated, and/or anticipate about  the comparative-selection perspective held by their audience.

5. How to find out about views, images and attitudes of various groups and segments of the general public? Do not assume they have such views already (cf. above, we can learn about the process of articulating views etc). Instead, create a socio-cognitive mapping of insiders/outsiders of various kinds and develop hypotheses about their relation with emerging nanotechnology. On that basis, develop instruments to find and understand views, images and attitudes. And perhaps create bridging events.

6. Enactors, among themselves, evolve a repertoire of promises and other expectations, and strategies how to position the future of nanotechnology (and their own role in it). By now, one also sees mutual positioning, as in the way “regular” nanotechnologists try to exclude Eric Drexler and his followers from nanotechnology.

A recurrent choice is between promising a lot (and risk feeding hype) and being modest (and thus not mobilise the resources one needs to realize at least a few of the promises). This can be a matter of personal style (cf. examples I encountered in biotechnology in the 1980s), but also based on an assessment of the situation and what it requires. In the USA, promises of a third industrial revolution and human enhancement abound, while in Europe there is less such talk. “Nanotechnology is a new manufacturing technology able to make products smaller and stronger,” that is how the EU programme on nanotechnology presents the promise of nanotechnology (in a text in the Cordis Newsletter of June 2003, reporting on a session with ETC – thus, it was in the interest of the EU programme to play down the revolutionary aspects which might also raise concerns, and suggest there was nothing unusual, just a bit smaller, just a bit stronger).

It is clear that the repertoire allows different ways of dealing with “outsiders”, and work towards different effects. By now, there are also ‘folk theories’ about effects on general public and politicians. That there are hype-disappointment cycles, and that these can be induced by over-optimistic promises of enactors and their take-up in decisions of sponsors (up to venture capitalists), is now accepted and taken into account. Vicky Colvin (of Rice University) introduced a version of the hype-disappointment cycle in her presentation to the US Congress in April 2003:

“new developments in technology usually start out with strong public support, as the potential benefits to the economy, human health or quality of life are touted. At our center we call this the “wow index”. (…) At present, nanotechnology has a very high wow index. For the past decade, nanotechnologists have basked in the glow of positive public opinion. We’ve wowed the public with our ability to manipulate matter at the atomic level and with grand visions of how we might use this ability. All this “good news” has created a growing perception among business and government leaders that nanotechnology is a powerful platform for 21st century technologies. The good news has given nanotechnology a strong start with extraordinary levels of focused government funding, which is starting to reap tangible benefits to society.

However, every new technology brings with it a set of societal and ethical concerns that can rapidly turn “wow” into “yuck”. [example of genetic manipulation of crops, public backlash crippling the industry despite the lack of sound scientific data] The failure of the industry to produce and share information with public stakeholders left it ill-equipped to respond to GMO detractors. This industry went, in essence, from “wow” to “yuck” to bankrupt”. There is a powerful lesson here for nanotechnology. [my italics]
In contrast, the Human Genome Project provides a good model for how an emerging technology can defuse potential controversy by addressing it in the public sphere. (…) they wisely welcomed and actively encouraged the debate from the outset by setting aside 5% of the annual budget for a program to define and address the ethical, legal and other societal implications of the project.

I sincerely hope that we can learn from this example. (..) In effect, early research into unintended consequences redirects the wow-to-yuck trajectory. (…) We seek to avoid the path traveled by the GMO industry by encouraging the industry to answer the tough questions about societal and environmental impacts while it is still developing.

We need partners in this endeavor. Based on the recent National Research Council report and our own experience, there is little money and interest in the societal, ethical and environmental impact of nanotechnology, despite the rhetoric. Your help here is essential. (…) If I had to guess, I would estimate that of the nearly one billion dollars slated to go to nanotechnology this year not even one percent is directed specifically towards studying the societal, ethical and environmental impact of nanotechnology. A tangible symbol of your commitment to this kind of research would be to set a target research funding for the area; the 3 to 5% rule used by the Department of Energy in the Human Genome Project would be a good starting point.”

There are flaws in the ‘folk theory’, in particular the painting of the public as fickle and the assumption that there is always a period of “wow” before the “yuck” emerges. For genetic engineering, the critical debate was present from the beginning. Colvin’s bias is an effect from her being an insider, working with an enactment scenario (cf. the ease with which she talks about roadblocks to nanotechnology commercialization, and how public acceptance is identified as one of these possible roadblocks). Thus, the behaviour of insiders should be part of the theory: At first, insiders don’t notice adverse signals, try to enrol others on the basis of promises. Only when there is resistance to their message, will they start taking notice of the wider world. But they will not revise their view of the history.

Whether flawed or not, the ‘folk theory’ functions as a second-order expectation, of what to expect that will happen – the wow-to-yuck trajectory – and then draw lessons and find out how to avoid such a trajectory.
 I add that the lessons Colvin wants to draw are about more than creating public acceptance; she also discusses the need to investigate possible environmental harms, e.g. of nano-particles. 

7. There is an additional and intriguing aspect of the situation: enactors are so focused on realizing what they think is important that they become concerned about indications of concern about or even resistance to their mission. I indicated already that they will see such concerns as obstacles (rather than a feature of comparative selection), and try to get them out of the way (up to strategic action). So they locate concerns as an indication of fear, even phobia of the new technology. For nanotechnology, it is too early to speak of  nano-phobia, but for chemistry, the widespread concern about ill effects of chemistry in the 1970s and 1980s led chemists to think in terms of chemo-phobia. As a knowledgeable commentator (Simon Roozendaal) noted at the time: the chemists were so concerned about chemo-phobia that they saw it everywhere, even when there was little or no cause. They were building up a chemophobia-phobia.

I have seen many indications of chemophobia-phobia in my interactions with chemists. And we did a small study to check whether it occurred (Arie Rip en Wessel Schot, ‘Beelden van chemie’, Chemisch Magazine (okt 1982) 600-602). We identified a number of attitudinal statements about chemistry, and asked respondents to indicate to what extent they agreed or disagreed. One set of respondents was a (small) sample of the general public. Another set of respondents were chemists. For the latter set, we also asked them to fill in the responses they thought the general public would give to these statements. The results showed that chemists were more positive about chemistry than the general public, but also that the general public was not very negative about chemistry, and definitely less negative than the chemists thought they would be. The largest differences between the public’s responses and the chemists’ projection of what they would be occurred for statements about trust in the profession of chemists. This supports the diagnosis of chemophobia-phobia: uncertainty about trust leads chemists to see distrust everywhere, even when there is no reason to do so.

Some nanotechnologists not only anticipate on emerging concerns about nanotechnology, but see indications of such concerns everywhere, even in innocent phrases as ‘nanotechnology: little things with big consequences’.
  So it is worthwhile to check the extent of  nanophobia-phobia with nanotechnologists.

8. Comparative selectors are not a homogeneous group. There are “dedicated” comparative-selectors like government agencies responsible for admission and regulation, and inquiring whether there might be cause for regulation about nanotechnology. Since there is little or no use yet (compared with the promises), this is anticipating on what might be the case, and thus coloured by precautionary thinking. This implies that (explicit or informal/diffuse) scenarios are made in which potential harm is explored. Such scenarios can contribute to the articulation of views and attitudes, even when they are intended to be speculative only. That is also a concern with enactors, who will compare such precautionary thinking with doom scenarios as in Prey. Attempts to articulate views and attitudes will thus be contested.
TA organisations like Rathenau Institute are in the business of stimulating articulation of views about new technology, for example through public debate, and have to work on this contested ground. They try to show a balanced approach, so as not to alienate the enactors, but may still come under fire. Cf. the experience with a workshop on Opportunities and Risks of Nano-Particles (The Hague, 17 February 2004).

9. Then there are spokespersons (of various kinds, and with various styles) for groups and causes who come from a position of comparative-selection. Some may embrace (for a time) a cause, and thus shift to an alternative-enactor mode, trying to realize an alternative future – as in a campaign for a world without nano-particles. A few years ago, ETC appeared to be such an alternative-enactor, but it is now focusing on critical analysis of reports on NBIC (cf. their Little BANG report) and highlighting the lack of knowledge about risks of nano-particles. Their contribution to comparative selection is now acknowledged (see for example Tim Harper’s comments), even if enactors easily slip into seeing ETC as an opponent.

This last observation links up with the response to calls for a moratorium (on production of nano-particles, or on non-medical implants, or on military robots which can kill autonomously): a call for a moratorium is depicted as part of a campaign to halt progress (or at least, delay it),
 while it is primarily a way to handle precaution. (Cf. 8)

Such battles between spokespersons (including spokespersons for enactors), even if not intended as such, will be reported on and thus have effects on views and attitudes. In an impredictable way: the battles are played out on a stage, and the audience can respond in variety of ways. (Cf. Theodore Roszak (in 1970s?) on “democracy becoming a spectator sport”.)

10. What about the general public? Basically, it does not exist as such, even if it can be invoked or otherwise referred to. Two ways to profile the general public: as civil society (with a presumption that it can be or should be active) and as audience/readership responding to what is offered. Plus concern of various actors about credibility with general public and its effect on changing consumers’ and voting behaviour.

Thus, even if it does not exist as a social entity, it has effects through its purported role as distantiated comparative selector. The public is not committed to such a task, though, and often more receptive to interesting new developments than to difficult debates on risk. 

Given the widespread idea (folk theory) that there are strong negative reactions of the public to green biotechnology (in Europe), the question is raised whether nanotechnology will get a similar response (and how enactors can try to avoid that). A more productive way of phrasing this question is to also refer to the reception of new ICT (gadgets etc): will nanotech be seen as similar to biotech or to ICT? That will also depend on how nanotechnology evolves!

(At the meeting of the High-Level Expert Group on Foresighting the New Technology Wave, Louvain, 14-15 April 2004, which focused on converging (NBIC) technologies, one of the participants emphasized that high-school kids get enthousiastic about the possibilities of converging technologies. Smart clothes, ambient intelligence etc. He thought this was a way to restore interest in scientific careers.)

(Van Est et al.’s 2004 Report on nanotechnology for the Rathenau Institute includes a table with attractive and abhorrent images of (associations with) nanotech, showing the essential ambivalence. For each of the application areas enabled by nanotech, there are positive and negative futures, captured by images of ‘clever products’ and ‘Big Brother’.

� Nanotechnology is an umbrella term, covering a variety of technological options linked by their actual or intended working at the nanoscale. There is continuing reference to NANOTECHNOLOGY, however, and thus a presumption is pushed that there exists something like nanotechnology in general. This presumption is further linked with promises about the (mostly good, even wonderful) things that nanotechnology will bring us.


� Such a repertoire is built up through the experience and “digestion” of various specific new technologies. I have traced this for new chemicals, vitamins, nuclear energy (Arie Rip, 'The Danger Culture of Industrial Society' in Roger E. Kasperson, Pieter Jan M. Stallen (eds.), Communicating Risks to the Public. International Perspectives (Dordrecht, Kluwer Academic, 1991) 345-365), and we have shown that the risk aspects are carried over and cumulate into a risk repertoire (Arie Rip and Siebe Talma, 'Antagonistic patterns and new technologies,' in C. Disco and B.J.R. van der Meulen (eds.), Getting New Technologies Together (Berlin: Walter de Gruyter, 1998), pp. 285-306).


� Then it will also become clear that there are immediate outsiders like the FDA who have a mandate to be selective, and distant outsiders like spokespersons for societal groups and the general public who voice support or concern and thus exert selection pressure. (Note the similarity with the analysis in terms of the (tolerance to) uncertainty trough.


� The Nanotechnology Working Group of the Royal Society and Royal Academy of Engineering  also conducted a workshop to find out about the views of scientists and engineers about nanotechnology (specific areas and general).  What is said under the sub-heading “Social and Ethical Issues” is a clear example of an enactor’s perspective: “A general point was made relating to the publics’perception and media reporting of nanotechnology. It was felt that in order to conduct a rational debate, a realistic projection of the potential impacts (positive and negative) of nanotechnology must be communicated to the public. It was felt that hyped up reports from some scientists or writers have only served to confuse the publics perception of nanotechnology. This has caused confusion between what is fact and what is fiction, and may create unjustified fears. Key messages that the group felt should be put in the public domain were that nanoparticles are not new - very small  particles have always been around, and that nanotechnology is multidisciplinary and an enabling technology rather than a new discipline in its own right. The best solution to these public fears was seen as better public understanding at a scientific level through the provision of better science information in school and university undergraduate curricula. (…)”


� According to Glenn Harlan Reynolds, in his column (7 May 2003) in Tech Central Station, Rep. Brad Sherman (D-CA) proposed an amendment to the current nanotechnology bill (HR766) calling for 5% of nanotechnology funding to be set aside for ELSA studies, which was not adopted. But another amendment, unanimously adopted, called for “a National Academy of Sciences study on the possible regulation of self-replicating machines, the release of such machines in natural environments, the distribution of molecular manufacturing development, the development of defensive technologies, and the use of nanotechnology to extend the capabilities of the human brain” – wow!  The Nanotechnology Act of November 2003 actually reflects this amendment (21st Century Nanotechnology R&D Act of 2003, 108th US Congress, First Session, S.189, Section 5 b and c.


� I note in passing the curious dialectics in this line of thinking. The wow-to-yuck trajectory has to be painted as inevitable, so as to create a hearing for the message (‘thesis’). But must then be reformulated as the result of mistakes, misguided behaviour etc (‘antithesis’), so that one can define better behaviour and go for it to achieve the desired goal (‘synthesis’).


� Number of observations to support this, in particular in the discussions of a working party of the Royal Netherlands Academy of Sciences, established to respond to a request of the Minister of Education, Culture and Science about possible need to look into societal aspects of nanotechnology. The working party, chaired by a toxicologists, consists of five nanotechnologists and Arie Rip.


� Philosopher Hans Jonas was actively involved in the debate on recombinat DNA and GMO, and repeatedly emphasized that “it is no sin to delay a benefit”. But enactors continue to use the argument.





