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engineering and nanotechnology both produce ongoing technical agency below the 
thresholds of human perception and control, it seems unavoidable that both should 
awaken the same kind of apprehension or fear. And to the extent that this fear 
serves to set normative standards for the evaluation of specific technologies and for 
the design of more appropriate ones, it must not be dismissed as irrational.

Günther Anders enjoins us that we learn to imagine what we do since we can 
only assume responsibility where we can conceive our actions and their effects. 
Technology naturalized is regressive in that it returns us to a state of ignorance 
towards our technical interventions that confront, perhaps dwarf us like uncompre-
hended nature. Anders thus calls upon engineers to reflect the purpose of technology 
and to counteract its regression.

For example, if one were to engineer a device that can move about, affect things, 
let alone replicate at the nanoscale, one would also have to learn how to track and 
monitor, to perceive and control it. For technology naturalized we will need to dis-
cover technologies of containment that tie it back in with the scale of human action. 
Such technologies of containment encompass the design of interfaces, the political 
determination of design specifications, even conceptual or literary techniques of 
coming to terms and socializing naturalized technology.9

6 Surprise vs. Control

So far, nanotechnology as noumenal or naturalized technology has only been dis-
cussed in terms of the incredible tininess of nano, in terms of its absolute smallness 
just as soon as we try to imagine its size. There is quite another way, however, to 
critique nanotechnology in its aspect of naturalness. “Bottom up” nanotechnology 
is said to harness the powers of self-organization. Self organization, of course, is 
that natural process by which systems spontaneously achieve higher states of order, 
for example, when polluted ecosystems finally reach their tipping points and sud-
denly go dead. Jean-Pierre Dupuy puts the point as follows:

We know today that what makes a complex system, (e.g. a network of molecules connected 
by chemical reactions or a trophic system) robust is exactly what makes it exceedingly 
vulnerable if and when certain circumstances are met. […] Beyond certain tipping points, 
they veer over abruptly into something different, in the fashion of phase changes of matter, 
collapsing completely or else forming other types of systems that can have properties 
highly undesirable for people. In mathematics, such discontinuities are called catastrophes. 
This sudden loss of resilience gives complex systems a particularity which no engineer 
could transpose into an artificial system without being immediately fired from his job: the 
alarm signals go off only when it is too late. (Dupuy, 2004)

Dupuy’s point was echoed by the Swiss Reinsurance Company when it remarked 
about nanotechnology that you cannot very well build on surprising new properties 

9 For a somewhat more detailed account of this notion of “containment” (as in giving shape, 
purpose, direction, technical as well as societal context) see Nordmann (2005b).
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if you want a technology that can be counted on and that therefore offers no surprises 
(Hett, 2004, 40–44).

One can object against Dupuy, of course, that any successful technical system 
will have to withstand tests of robustness and resilience, that Dupuy is only pointing 
out the ultimate untenability of technology naturalized. Yes, he is and so am I, 
remarking with a bit of incredulity that the most advanced technical visions in com-
puting, genetics, and nanotechnology go to a limit where technology becomes magic 
and returns us to our place of departure, namely to an enchanted, uncanny state of 
nature that we already found untenable when we first thought of controlling, calculating, 
even mastering it. All the more reason, therefore to carefully contain – technically 
and philosophically – the implementation of these technical visions.
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