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Based on earlier (but often programmatic) work on Constructive TA as such (1987, 1992, 1997), some attempts at application, and the recent challenge to apply CTA to nanotechnology. This challenge came about because of the request of Dutch nanotechnologists, joining together in proposals for major funding (NanoNed), to use some of their money (2-3%) to do TA studies.)

1. Defining characteristic of Constructive TA is the starting point in ongoing sociotechnical dynamics (in particular, endogenous futures based on emerging irreversibilities) and the feedback of such insights to various relevant actors. This feedback serves as a Reflection and Strategy Articulation Support System (RSASS). 

In Constructive TA, the analysis of sociotechnical dynamics is the responsibility of analysts (CTA agents), which thus play a more substantial role than in other (related) forms of TA like interactive TA (Grin & Van de Graaf; iTA vignes project of INRA).

2. The specific form of a Constructive TA exercise depends on the nature of the technology and how far it has been developed already. We have done a few CTA studies on tele-consultation in the health sector, where the technology is more or less in place, and the challenge resides in creating configurations that work in practice. Socio-technical mapping, a key step in any TA exercise, is relatively easy.

Nanotechnology, however, is at a very early stage of development. Promises about new technological options abound, but little definitive can be said about their eventual realization, let alone impacts on society. Thus, an impact assessment of nanotechnology would be speculation; one could call it science fiction (about future nanotechnology) combined with social science fiction (about the world in which future nanotechnology would have impacts). Still, it is important to create visions of possible futures, so as to stimulate reflection and broaden the scope of strategic choices about nanotechnology and more generally.

3. The creation of visions of possible futures in Constructive TA is based on analysis rather than brainstorming. This is possible because there are emerging irreversibilities in ongoing sociotechnical developments, based on shared agendas, mutual dependencies and network ties. Thus, there is an “endogenous future” (cf. SocRobust project), which can be articulated in scenarios. The idea of “endogenous future” is midway between attempts at prediction (which are always precarious) and the suggestion that everything is still possible (and it is just a matter of actors deciding on what they want to work towards). Actors will always take enabling and constraining factors in  the situation into account, but Constructive TA assumes that it can add to this because of a broader & deeper understanding of sociotechnical dynamics. This understanding is translated into scenarios rather than advice, because the actual future depends on actors’ decisions and interactions. These decisions and interactions can become more reflexive (and hopefully, better) because of the input from Constructive TA.

4. Concretely, Constructive TA identifies three components in sociotechnical developments:

· expectations dynamics and agenda building

· collective (and agonistic) learning processes

· emerging mutual dependencies in network linkages

Each component contributes to the emerging irreversibilities (and thus, endogenous future) in its own way. But it is their combination which shapes what will happen.

5. Looking more closely at these developments, it is clear that they play out at different levels. For expectations about nanotechnology: 

Visions, promises, expectations and heuristics – three levels:
· visions: third industrial revolution; human enhancement; world without humans

· promises (hype?) and investments in new options

· heuristics about how to be successful in actual work (and limitations); intervening at nano-scale but results cannot be predicted [cf. Jean-Pierre Dupuy on sorcerer’s apprentices].

There are dynamics at each of the three levels, as well as across them (cf. attempts at enrollment). Cross-level interactions are important because they constrain and enable. CTA analysts can reconstruct what happens already, and suggest, based on their diagnosis of enabling & constraining, what might happen.

6. Emerging networks also appear at different levels. One way to analyse this is in terms of micro- and macro-protected spaces (Callon & Law on British fighter aircraft). 

(This is where CTA is different from SocRobust. In SocRobust, the focus was on projects and how their management could be improved by taking more context into account. In CTA, it is the overall multi-level pattern that is taken into account and transformed into an RSASS for a variety of actors.)

7. Steps in a CTA exercise, starting with socio-technical mapping (see slide). Sociotechnical scenarios are constructed on the basis of a diagnosis of emerging irreversibilities, thus articulating the endogenous future.
 A key step then is to identify ‘forks’ in the scenarios, where the co-evolution can go in one direction or another and become locked-in. Identification of such forks creates a focus for reflection and strategy articulation (cf. RSASS). The scenarios are also used as a “micro-cosmos” in which possible impacts can be “played out” and their desirability discussed. 

They will support ‘bridging events’ between enactors and comparative selectors. Such bridging events will have to be designed, and orchestrated.

8. Our present projects on nanotechnology are oriented to enactors and how they can do better (by broadening their horizons). But the approach is not limited to enactors. Comparative selectors can also profit from such an approach; cf. Gertjan Fonk on consumer-oriented scenarios (these improve comparative selection, even if they focused on what spokespersons for consumers do & need, not on consumers themselves).
 

9. If CTA exercises, linked to various enactors and comparative selectors, are successful, that is, make a difference in terms of what actors decide and do, this will reinforce what has been called ‘sub-politics’ (Beck): politically relevant decision-making and action at a level below “official” representative-democracy decision making, perhaps making representative democracy superfluous. The policy-networks literature, clearly relevant, does not thematize this normative political question, whether it can replace representative democracy. That question can be put on the agenda again by asking whether such approaches, when stabilized, lead to an (enlightened) neo-corporatist governance structure.

We have argued that new science and technology shape our societies, and should therefore be seen as a component of our governance structures. The nature of this governance structure (whether one likes it or not) is neo-corporatist.
 Therefore, CTA does not push neo-corporatism, but articulates what is happening already, and makes it more reflexive. 

10. In conclusion?

As Miss Smilla says: There is no conclusion. The novel ends on that note. In real life, we continue. 

� Jean-Pierre Dupuy, with Alexei Grinbaum, have criticized usual scenario-building exercises. But CTA scenarios are articulations of ‘prospective structures’, and thus come close to Dupuy’s idea of ‘projected time’ (rather than occurring time). Dupuy suggests that ‘fixed points’ in the loop between the present and the projected future are important (this could be rephrased in terms of ‘bridging events’?). Constructive TA can be positioned as articulating the loop, so that actors can define a (hopefully) productive ‘fixed point’.
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