QCNPq

Consafho Naclonal de DesenvolWmento
Cientifico e Tecnaldglos

NANOTECHNOLOGY RESEARCH AND TRAINING
REQUIREMENTS FOR SUSTAINABLE DEVELOPMENT

Oscar L. Malta

Departamento de Quimica Fundamental — CCEN — UEPE
Brazil

0 0 ﬁ/?
INSTITUTO NACIONAL

o ,nram DE CIENCIA E TECNOLOGIA
Uﬁﬂ@ﬁ NANOTECNOLOGIA PARA MARCADORES INTEGRADOS

7
|t

AP




* Historical

Since the Industrial Revolution, the concept of economic
development is based on the sequence:




The factors of production:

Natural Resources
Human Resources
Machines and Equipments

Technological Capacity

Business Capacity

Production of goods and services




“Sustainable development may be
defined as a matrix of systematic

actions that guarantee the quality of

life ofithe present and future generations,
through a process of transformation of
the actual model of economic growing”




* Sustainable Development

What to produce, how to do it and to whom

Economic Development

Sustainable Development

Premise: change of paradigm !




Articulated society
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* Technical and Ethical Modernities: The Agenda 21

The Agenda 21 (Rio-92)

Central theme:
science and technology for sustainable development

- TECHNICAL MODERNITY
. (views the means as ends
o in themselves)

change of pa.igm !




national systems of innovation

basic
knowledge =] technology [gd product

national systems of

transfer

technological learning
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Involvement of researchers with industry:

N Industry B University O Institutes
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* Actions:

Formation of human resources
Interaction with the industrial and business sectors

Funds raising
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Two main points:

* None of these actions can be successfully developed
If they are undertaken in an isolated way

Scientific cooperation (national and international)

* |s it clear that government actions are supported
by a real understanding of the fundamental and
crucially necessary idea of sustainable development ?

.

Strengthened institutions
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Nanotechnology in this scenery

* Nanotechnology is the ability to manipulate atomic and
. molecular units to produce objects that present high
. functionality

: FF
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Atomic Force Microscopy

0.20 prnfding

* It may be viewed as an “environmentally clean™ technology

* It may shorten the technological distance between
Iatecomer and industrialized countries

=) quality of life and social welfare



LIGHT CONVERSION MOLECULAR DEVICES
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Nanotechnology: a multidisciplinary organization

transport in
biological systems
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Concluding remarks

* To attain a sustainable development, a change of paradigm in the
way of conducting R&D is required;

* This must be based, including the formation of human resources,
on an Ethical Modernity instead of a Technical Modernity, and on
shared moral premises between industrialized and economy
latecomer’s countries;

* Nanotechnology, viewed as an environmentally clean and
extremely powerful technology, opens a number of new possibilities
towards sustainable development. .

Let us make our best towards these goals for a sustainable future
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