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1. A Framework for a Critical Reflection
about the NBIC-scenario
#EGeorgia Tech, Dr. Jan Schmidt (May 2007)
The traditional tool kit of engineering methods will be of limited
utility in some of the most important areas of technological
convergence.

Some partisans for independence of biology, psychology, and
the social sciences have argued against ‘reductionism’,
asserting that their field is autonomous. But such a discipline-
centric outlook is self-defeating.

Converging of the sciences can initiate a new renaissance,
embodying a holistic view of technology based on unified
understanding of the world from the nanoscale.

Widening-the-Circles-of-Convergence-initiative

A74 K26
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2. The Nature of Technology

Dr. Brian Arthur, Professor of Stanford University, Researcher at PARC
Recipient of Schumpeter Prize in Economics
Recipient of Lagrange Prize in Complexity Science (2009

Evolution of technology by combination, or combinatorial
evolution of technology:
(1) novel technologies arise by combination of existing

technologies, (2) existing technologies beget further technologies.

| am proposing the change in vision from seeing technologies as
stand-alone objects each with a fixed purpose to seeing
technologies as objects that can be formed into endless new
combinations, endless combinations that can be configured and
re-configured for different purposes as conditions demand. We
are shifting from technologies that produced fixed physical
outputs to technologies whose main character is that they can be

combined and configured endlessly for fresh purposes.
3
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The economy emerges from its technologies. It constantly
creates itself out of its technologies and decides which new
technologies will enter it. Notice the circular causality at work
here. Technology creates the structure of the economy, and the
economy mediates the creation of novel technology. In the
longer reaches of time do we see continual creation and
re-creation of the economy through technology-creating-the
economy-creating-technology.

Every solution in the form of a new technology creates some
new challenge, some new problems.

In the economy, solutions lead to problems, and problems lead
to solutions, and this dance between solution and problem is
unlikely to change at any time in the future.

Technology constantly explores into the unknown, constantly
creates further solutions and further needs, and along with this,
perpetual novelty. 4

AZ74 K29

EAJ Japanese new approach toward solution of
problems of economy/society: Meta Engineering, embodying a
circular causality between economy/society and technology
through dynamic and continual cycle among economy/society,
science and combined/converging technologies.
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from seeing technologies as stand-alone
objects each with a fixed purpose to
seeing technologies as objects that can
be formed into endless new
combinations, endless combinations that
can be configured and re-configured for
different purposes as conditions demand.
We are shifting from technologies that
produced fixed physical outputs to
technologies whose main character is
that they can be combined and
configured endlessly for fresh purposes.
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F 7. Tk, The economy emerges
from its technologies. It constantly
creates itself out of its technologies and
decides which new technologies will
enter it. Notice the circular causality at
work here. Technology creates the
structure of the economy, and the
economy mediates the creation of novel
technology. In the longer reaches of
time do we see continual creation and
re-creation of the economy through
technology-creating-the economy-creating-
technology.

H|Z1x, In the economy, solutions
lead to problems, and problems lead to
solutions, and this dance between
solution and problem is unlikely to
change at any time in the future.

Technology constantly explores into
the unknown, constantly creates further
solutions and further needs, and along
with this, perpetual novelty.
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