PAGE  
12

”Nano Social Responsiveness” 

– on whose home turf could it be enacted?

Presentation given at the EuroNanoWorkshop, Brussels, April 14-15, 2004.

Hans Glimell, Science and Technology Studies, Göteborg University.
(also a partner of the FP6 STAGE Thematic network)

Outline of speech:

(1)Wiener’s far-reaching vision

(2) Wiener’s warning

(3) Wiener’s wish

(4) Wiener’s vision, warning and wish 2004 – where do they stand as of today?

(5) First challenge: ’trading zones’ and ’boundary objects’ for the  ELSA of nanotechnology – but  on whose home turf should they be enacted?

(the vision/ideology to be pursued)

(6) Second challenge: developing prototypes promoting nano social responsiveness (the demonstration & early implementation)
_______________________________________________

I will set out by a few historical flashbacks, and by engaging a little bit in what I persistently use to advice my students not to do (I may be lucky they are not here), which is to surrender themselves to technological determinism or, even more dubious, to technohype, i.e. the form of frequent exaggerations and biased analyses that the sharp British social scientist Nigel Thrift has refered to as ’new era writing’.

At the risk of falling into that trap, I will put forward the possibility of interpretating the current mobilisation around the nanoscale including then the strong normative NBIC convergence visions as The Third Major Recombination of Science, Technology and Culture since the Second World War: Cybernetics – The New Biology – Nanotechnology/NBIC. When we now are gathered to try to outline some of the agenda and challenges we would link to a responsible and worthy engagement with this last vibrant field of science and engineering, it may be a good idea to recapitulate a little of the situation as experienced by one of the founding fathers of cybernetics. This is because just as impressively much as had happended within and around science and technology since that time, just as little also seems to have happended in respects highly crucial to the topic for this workshop. Let’s listen for a couple of minutes to what Norbert Wiener said in 1950, about ”the human use of human beings”.

First, then, let me point at how very clever, or claire-voyant if you like, he foresaw things which have happended, and furiously fast as well when looked at in retrospect.

(1)Wiener’s far-reaching vision

In his book on ”The Human Use of Human Beings”, Wiener, in addition to presenting some of the fundamentals ideas of cybernetics, dwelled upon developments bound to come in its prolongation. With the rise of the new biology and now also nanotechnology, this provides interesting reading. In one passage, he for example maintained that the human body can be decomposed as to become describable as information bytes all the way down to its smallest genetic component. Although certain steps remain before it can be realised, it is, Wiener claimed, in principle feasible to depict, quantify and download all the information of a human being.

”It is possible to evaluate something like the order of the significant information covered by all the genes in a germ cell, and answer the question of the amount of hereditary information, as compared with learned information, that a human being possesses.” (p. 110)

We may read this and similar sentences in this thought-provoking book from 1950, as a prophecy of The Human Genome Project some 40 years later, i.e. the pillar for the New Biology. Belonging as he did to the inner circle of computer engineering pioneers, he as a follow-up of his general statements on this, also entered more deeply into what it would require in quantitative terms of computing and transmission to make it all happen:
”The smallest order which makes sense whatever is that of the amount of information contained in a complete set of the Encyclopedia Britannica. If we try to compare, for example, the number of assymetric carbon atoms in all the molecules of a germ cell with the number of dots and dashes needed to code the Encyclopedia Britannica, we find that they constitute an even more enormous message; and this is still more impressive when we realize what the conditions for telegraphic transmission of such a message must be.”

Impressive as that indeed was, posing a major challenge to the scientific and engineering communities, it still for Wiener essentially represented technical difficulties – ” …it is not due to any impossibility of the idea”. The overall mode in which he addressed these issues, including then the use of EB as a reference object, presents some striking similarities with how one of the gigants of post-war american physicists, Richard Feynman, ten years later in that Conference dinner speech of his, later published as ”There’s Plenty of Room at the Bottom”, framed the problem. That speech of course has become the manifesto of nanotechnology by establishing that a technology operating on that scale is not only theoretically feasible, it will also become reality concurrently with the rapid computer development to come. And then again Bill Clinton, when in 2000 proudly announcing the US government National Nanotechnology Initiative, took full advantage of the same conceptual and rhetorical resources as Feynman (and his disciple Drexler) and before him Norbert Wiener once had mobilised. Hence, the latter may be claimed to have heralded also the future genesis of a nano technology wave. As he in fact himself layed down during those heydays of cybernetics: ”..I’m writing no Science Fiction, when arguing that there are no obstacles in principle to code and telegraph a human being”.

(2) Wiener’s warning 

However, the book ”The Human Use of Human Beings”, strikes chords also very different from those vibrating from plain technological optimism. For example, it brought forward the problematic relation between what we may refer to as technohubris vs public mistrust, so well-known from the last decades’ science-society communication debate. Another excerpt may illustrate the deep concerns Wiener expressed for a divide about to develop:

”To those of us who are engaged in constructive research and in inven-tion, there is a serious moral risk of aggrandizing what we have accom-plished. To the public, there is an equally serious moral risk of suppo-sing that in stating new potentials of fact, we scientists and engineers 

are thereby justifying and even urging their exploitation at any costs.” (Wiener, 1950, p.1)

The alarming divide that Wiener here envisioned, was one resulting from the establishment of two opposing camps or troops, ”… these priests of communication’, …the intellectuals or men of letters on the one hand, and the scientists on the other”. Whereas ’the sciences’ historically have been developed in conjunction and harmony with ’the arts’, this is no longer the case, he argued. There is thus a growing anomaly between our knowledge and relation to our material or physical environment, and the spiritual and artistic forms of human life. 

To a significant extent, the reason for this must traced back to the education system, Wiener continued. Its roots to the traditional high-level university have been cut off; most of those taking an undergraduate in engineering or natural science won’t come out as anything more than merely ”cook-book engineers”, and the great need among students for ”cultural information and cultural orientation” are not satisfied by the present system. Although the future does belong to ’the body of men trained for a profession like engineering, or medicine or natural science”, they must be provided with a intellectual breath and stimulus matching their talents.

(3) Wiener’s wish

There is just one solution to this problem, still according to Wiener, and that is to make room for much more of interdisciplinarity in education:

 ”If these men can be given the entrée to the social sciences and to literature, not in the form of a few courses of clichés, but through the understanding interest of teachers with a sociological and literary bent, already acquainted with scientific methods and habits of thought, then they will furnish a far better, even far more truly American source for the sociology and literature of the coming age than any earlier age or country has known. They must be taught … that all knowledge and all cultures are one and indivisible.”  (p.162) 

Although Wiener here alludes to and puts blame on the American system, we can at hindsight also easily relate this line of argumentation and worry with what his British scientist C P Snow voiced in his essay on ”The Two Cultures” ten years later. And that connection in my mind becomes even more conspicous in the next excerpt; one to the obvious liking of Snow:

”I do not blame the American intellectual for a hostile attitude to science and the machine age. .. there is much of the impact of the machine age which needs active and intelligent resistance.  I do blame him for a lack of interest in the machine age. He does not consider it important enough for him to learn the main facts concerning science and machinery, and for him to take an active position toward these. What attitude he has is hostile, but the hostility does not go so far as to make him do anything about it.”

(4) Wiener’s vision, warning and wish 2004 – where do they stand?

Wiener’s scientific and technological visions largely seem to have been realized, whereas, by contrast, his and C P Snow’s common pleas have come to nothing. When the New Biology gained momentum in the late 80ies there were very few, if any, signs of a culturally and socially trained scientific expertise; rather the divide that had worried the two prominent mathematicians on each side of the Atlantic seemed as deep as ever. Not unexpectedly therefore, we can all testify to a scientific community being unprepared for the public mistrust being played out in the 90s; so the warning I started by referring to certainly still rings a bell … And now nano technology is of course to be so different! But how then, through which means and measures? Why would we stand a better chance now?

(5) First challenge: creating ’trading zones’ and ’boundary objects’ for the ELSA of nanotechnology   (the vision/ideology to be pursued)

As a mind-mapping metaphor which could be helpful in paving the way for the multi-facetted dialogue required, I first suggest this borrowed word:

Boundary objects are objects which are both plastic enough to adapt to local needs and constraints of the several parties employing them, yet robust enough to maintain common identity across sites.” (Star, 1989):

The concept can be traced back to what has been referred to as a key finding in the sociology of science, namely that consensus is often not necessary for cooperation nor for the successful conduct of work. Thus it has been demonstrated that e.g. theory building is deeply heterogenous, different viewpoints are constantly being adduced and reconciled. Each actor or node of a scientific community has a viewpoint and a partial truth consisting of local beliefs, local practices, and so forth, which are never verifiable across all sites. 

For a theory to become robust, or for any set of actions to preserve a basic continuity of information in spite of their local contingencies, two parallel general properties are required: plasticity and coherence. Plasticity is the ability to adapt to different circumstances to meet the heterogeneity of the local requirements represented among involved actors; whereas coherence means the capacity of the theory to incorporate many local circumstances and still retain a recognizable identity. The last criteria is of course ever so important, as when talking about ’boundary objects’, we are not talking about creating empty talk or objects; or side-scene forms of collaboration.

Peter Galison at Harvard, is one of several STS scholars who has pursued a similar line of analysis in his thorough works on the History of Physics:

”Behind the felt coherence, continuity, and strength of physics lies immense heterogeneity  … against our first intuitions it is precisely the disunification of science that brings strength and stability.” (Galison, Image and Logic. A Material Culture of Microphysics.1997. 780-781

Hence, ’disunification’ is for Galison not only compatible with, but even a prerequisite for a strong professional community. A metaphore he used for the communication structure within such a community was ’trading zone’, and a mechanism vital to sustain that communication he refered to as the development of interlanguages – a creole, a lingua franca, or a ’pidgin’. Galison used it to understand how very different epistemic culture within physics – represented by ’theoreticians’, ’experimentalists’, ’microsco-pists’, etcetera, had been able to form an after all cohesive heterogeneity.

However, the concept ’boundary object’ has come to be applied also in a much wider context than those initially investigated by Star and Galison. In many studies where the exchange or interactivity between networks or assemblages of actors has been studied, it has proved quite useful. It might, I suggest, prove to be a usful conceptual tool for approaching the task how to communicate about the social or societal dimensions of nanotechnology. The principal challenge would lie in constructing or designing ’boundary objects’ which could harbour and sustain communication and a cohesive heterogeneity in between nanotechnology researchers, social scientists, ethicists, politicians and the public.

But who should those designers or creators of boundary objects nourishing nano social responsiveness be? On whose home turf is this going to be enacted? Michael Gorman from the University of Virginia put himself that question when he last year at a workshop gave a speech titled ’Societal Dimensions of Nanotechnology as a Trading Zone’. He then distinguished between three types of trading zones that could be created around nano-technology. The first would essentially emanate out of an elite of experts who use its specialized knowledge to dictate how a socio-technical system will function. He e.g. refers to a proposal put forward by Henry Etkowitz at the first NSF workshop on the ELSA component in the NNI, saying that social scientists should identify needs and tell them to the nanotechnology researchers. In Gorman’s eyes, an agenda established that way runs the risk of becoming an unequal, ineffective trading zone.

A second type would much more subscribe to the idea of a ’boundary object’. Actors or experts from various field would interact around the development of a technology or system-like object, which would serve as an object that links the participants in the network, but people with different backgrounds would see those systems or objects in ways dictated by their own experiences. Such a trading zone could include a continuum from limited, adversarial interactions where different groups try to impose their interpretations and priorities onto the others, to a more constructive engagement where eventually people representing nanotech research, social scientists, ethicists, and reprsentatives of the wider public eventually come to share a certain terminology and collaboratively develop new concepts. Here the trading zone should come out essentially equal. And then Gorman outlined also a third type, a trading zone in which a creole is replaced by new kinds of language and visual communication that emerge as experts work on the cutting edge intensively together. Here the boundaries between disciplines blur, and any boundary objects are temporary.

A virtue of the boundary object metaphor may be that it may relieve a little bit of the obsession to reach consensus often demonstrated, the widespread fear of conflicting views. It thus could make us better equipped to cope with the actual science-society situation that prevails. Let me underline this by yet another quototation, this time from an article by two colleagues of mine:

”As science helps expand the scale and scope of innovation processes in society (e.g. by opening up innovation to broader participation), so it helps expand the scale and the scope for potential disagreement in society (i.e. controversy is just as likely as consensus to characterize innovation processes). As Latour (1998) puts it; by adding new ingredients to collective experiments, science does not promise to put an end to politics, it only serves to enlarge politics further.” (Elam&Bertilsson, 2003)

(6) Second challenge: developing probes and prototypes promoting nano social responsiveness (the demonstration and early implementation)

Let me just round off with some brief mentioning of a few examples on how to take these meta-constructs further towards concrete actions:

– the creation of pidgin constructs (cf Alfred Nordman on ’containment’)

– the development of practical procedures or ”NanoResponsiveness tools”

   (cf prototypes proposed on ’public reviews’and ’social contents’, etctera)

– to take seriously the role of artists as well as popular culture to initialise

   nano trading zones (cf e.g. the CERN engagement with European artists).

Wiener, Norbert: The Human Use of Human Beings, 1950.

(1)Wiener’s far-reaching vision

”It is possible to evaluate something like the order of the significant information covered by all the genes in a germ cell, and anser the question of the amount of hereditary information, as compared with learned information, that a human being possesses.” (p. 110)  

”The smallest order which makes sense whatever is that of the amount of information contained in a complete set of the Encyclopedia Britannica. If we try to compare, for example, the number of assymetric carbon atoms in all the molecules of a germ cell with the number of dots and dashes needed to code the Encyclopedia Britannica, we find that they constitute an even more enormous message; and this is still more impressive when we realize what the conditions for for telegraphic transmision of such a message must be.”

(2) Wiener’s warning 

”To those of us who are engaged in constructive research and in invention, there is a serious moral risk of aggrandizing what we have accomplished. To the public, there is an equally serious moral risk of supposing that in stating new potentials of fact, we scientists and engineers are thereby justifying and even urging their exploitation at any costs.” (p.1)

(3) Wiener’s wish

”If these men can be given the entrée to the social sciences and to literature, not in the form of a few courses of clichés, but through the understanding interest of teachers with a sociological and literary bent, already acquainted with scientific methods and habits of thought, then they will furnish a far better, even far more truly Amnerican source for the sociology and literature of the coming age than any earlier age or country has known. They must be taught … that all knowledge and all cultures are one and indivisible.”  (p.162) 

”I do not blame the American intellectual for a hostile attitude to science and the machine age. .. there is much of the impact of the machine age which needs active and intelligent resistance. … I do blame him for a lack of interest in the machine age. He does not consider it important enough for him to learn the main facts concerning science and machinery, and for him to take an active position toward these. What attitude he has is hostile, but the hostility does not go so far as to make him do anything about it.”

A tool from the sociology of science

Boundary objects are objects which are both plastic enough to adapt to local needs and constraints of the several parties employing them, yet robust enough to maintain common identity across sites.” (Star, 1989)

…plasticity – the ability to adapt to different circum-

stances to meet the heterogeneity of the local require-ments represented among involved actors;

…coherence – the capacity of the theory to incorporate many local circumstances and still retain a recognizable identity;

”Behind the felt coherence, continuity, and strength of physics lies immense heterogeneity  … against our first intuitions it is precisely the disunification of science that brings strength and stability.” (Galison, Image and Logic. A Material Culture of Microphysics.1997. 780-781

Three types of ’trading zones’ around nanotechnology

(Michael E. Gorman)

(1) A network dominated by experts who use their specialized knowledge to dictate how a socio-technical system will function; an expertise black-boxed for other participants, as when social scien-tists identify needs and tell them to the nanotech-nology researchers (”unequal trading zone”)

(2) Experts from different fields interact around the development of a technology or system-like object. They see the objects in ways dictated by their ex-pertise/experiences, however interacting in making decisions about societal impacts, sharing termino-logy and developing new concepts (cf ’creole’)

(3) A shared representation trading zone. Creole re-placed by new kinds of language as experts work on the cutting edge collaboratively. Boundaries become blurred, boundary objects temporary. Puts the social scientist and the ethicist at the place where nanotechnology breakthroughs occur.


