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Ethical responses do not pre-exist the questions that elicit them. Norms and rules are brought about by the very problems they are meant to regulate. This bootstrapping view of normative judgment is inevitable when it comes to assessing technological breakthroughs that are merely anticipated. It rules out foundationalism as the derivation of normative statements from first-order principles.

Norms are of different kinds, such as legal rules, principles of rationality under uncertainty, utilitarian ethics, deontological imperatives, etc. On a given issue this diversity can prove inconsistent and various dimensions be at odds with each other. Hence the existence of normative dilemmas and the need for some kind of meta-ethics to tackle them. The cultural diversity of Europe and the complexity of the problems at hand lead one to prefer some form of coherentism (i.e. the quest for a “fixed point” between our considered intuitions and judgments and the principles that ground them).

Concerning risk, the Precautionary Principle appears unsuitable for the kind of problems raised by the new technological wave. A first serious deficiency that hamstrings the notion of precaution is that it does not properly gauge the type of uncertainty with which we are confronted at present. A second serious deficiency of the Precautionary Principle is that, unable to depart from the calculus of probabilities and the cost-benefit analysis, it fails to capture what constitutes the essence of ethical normativity concerning choice in a situation of uncertainty.

It is essential to go beyond the problematic of risks. Most interesting normative judgments on the NBIC convergence are likely not to be amenable to risk analysis, precautionary concerns or assessment in terms of prudence or rationality. In order for a risk to be the case and for risk analysis to be relevant, three conditions must be met. There must exist: a) the possibility of damage; b) a degree of likelihood for that damage to obtain; c) individual utility or satisfaction functions for the set of agents that may undergo the damage. From the Savage axioms of probabilities, various methods have been devised to determine whether the risk is worth taking, depending on the value of the parameters and data, the degree of knowledge thereof, etc. However, suppose that NBIC will or may bring about a singular event, like a “change in civilization” that one finds mentioned in the NSF report. Who can tell whether a singular event is going to be a “good” or “bad” thing, for whom, how likely, etc.?

A normative assessment of NBIC cannot be carried out without bringing to light the philosophical agenda that gives NBIC technologies their impetus and their unity. For instance, it is difficult to assess the likelihood of risks without taking notice of the centrality of the bottom-up approach. The metaphysics of NBIC is a form of materialistic monism, but it is not reductionist, as evidenced by the fact that such notions as complexity and self-organization occupy center stage. Scientists of tomorrow will not be satisfied until their own creations surprise them. Playing the sorcerer's apprentice will be essential for the job.

One must give a precautionary approach applied to the new wave of technologies a more solid grounding than is currently the case – which implies characterizing the kind of uncertainty brought about by future technologies. We have proposed a new method called "ongoing normative assessment".
 It puts emphasis on the necessary reflexivity between progression of research and its ongoing assessment. 

We have given a typology of the effects of NBIC that are not amenable to risk analysis.
 Three of the important effects will listed here:

1. Ontological Impacts

NBIC partake of the artificialization of nature, life, and mind. The world and its parts are informational machines. That is how, paradoxically, the underlying paradigm is a form of monism: every entity is tackled as though it were an artifact.

2. Epistemological Impacts

Giambattista Vico said in “The New Science” (1725): Verum et factum convertuntur ("The true and the made are convertible").  This means that we can have rational knowledge only about that of which we are the cause, about what we ourselves have produced.

With NBIC, we will reach the climax of that trend: we'll be in a position to make and remake nature. Nothing will be given to us anymore. The condition of possibility for knowledge is a distance between subject and object. A change in the very meaning of what is knowledge?

The distinction between invention and discovery will lose all relevance. Now the right of patents critically depends on that distinction. Will private corporations be permitted to patent new forms of matter, new molecules, for example?

3. Ethical Impacts

By this, we mean new questions for ethics itself. With the broadening of the scope of all the things we can do and make, the question will arise more and more: ought we to do it? And we won't have the ethical resources to tackle and answer these issues. Why? Because ethics was developed over time to cope with challenges that had nothing to do, in kind and in degree, with the new challenges. Face transplants as a case in point. Ethical judgement becomes a consequence of the technological trend. Ethical committees, already existing and the new ones, will be creating a new ethics for the world of future technology. How much of the currently prevailing ethics will survive?

The methodology that we propose is different from a one-time probabilistic analysis that is devoted to construing a range of scenarios, all developing in the linear time which forks into a multitude of branches. What we propose can be viewed as a way of life or a procedural prescription for all kinds of agents: from a particular scientist and a research group to the whole of the informed society, telling them how to proceed with questions regarding the future, on a regular basis in course of their usual work.

Our methodology is a methodology of ongoing normative assessment. It is a matter of obtaining through research, public deliberation, and all other means, an image of the future sufficiently optimistic to be desirable and sufficiently credible to trigger the actions that will bring about its own realization. Importantly, one must note that these two goals, for an image to be both optimistic and credible, are seen as entering in a contradiction. Yet another contradiction arises from the requirement of anticipating a future state early enough, when its features cannot yet be seen clearly, and not waiting until it is too late, when the future is so close to us that it is unchangeable. Both contradictions hint at a necessary balance between the extremes. It is not credible to be too optimistic about the future, but cognitive paralysis arises when the anticipated future is irreparably catastrophic. It is not credible to announce a prediction too early, but it becomes, not a prediction but a matter of fact, if waited for too long. The methodology of ongoing normative assessment prescribes to live with the uncertain future and to follow a certain procedure in continuously evaluating the state of the analyzed system.
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� J.-P. Dupuy and A. Grinbaum “Living with Uncertainty: from the Precautionary Principle to the Methodology of Ongoing Normative Assessment” (to be published).
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