
not by adding, but by taking away mate-
rial. Products and processes must be recon-
ceived to reduce the total amount of matter
used. New intelligent materials should be
able to fulfill multiple roles, replacing
many of today’s components, even com-
plex ones. Materials should also become
more ecologically efficient in the way they
are produced and used, enabling recycling
and reduced use of natural resources.

To develop these materials, a concerted
research effort in advanced technologies is
of paramount importance, particularly in
the case of nanotechnology. Together with
information technology and biotechnolo-
gy, nanotechnology may become a catalyst
for a future industrial and cultural revolu-
tion leading to huge improvements in the
quality of life by offering an enormous
variety of applications from electronics
and information society technologies, to
transportation, medicine, and pharmaceu-
ticals, and to chemicals and chemical pro-
cessing, energy, and environment.

New materials will play a prominent
role in shaping society for the next decade.
Research in materials science and related
areas such as nanotechnology is therefore a
strategic priority for Europe. The European
Commission has proposed a new multi-
year Framework Programme (2002–2006)
for research, technology development, and
demonstration (RTD). Under an initiative
to create a European Research Area, this
program is expected to provide a powerful
tool for maintaining competitiveness and
ensuring economic growth based on sus-
tainable development. 

Materials Research: A Strategic
Priority for Europe

Recent decades have seen enormous
technological advances due to progress in
disciplines such as electronics, biotech-
nology, and materials sciences. These
have improved the quality of life, both
directly through new products and ser-
vices and indirectly by creating wealth and
employment. The European Union (EU)
has recognized research as a future politi-
cal priority, affirming that knowledge and
technology are the driving forces behind
economic growth and competitiveness.

In March 2000, the Lisbon Council of
Research Ministers set an ambitious strate-
gic goal for the EU: to become the most
competitive and dynamic knowledge-
based economy in the world, capable of
sustainable economic growth with more
and better jobs and greater social cohesion
over the next decade. Research in materials
science and emerging technologies will
play an essential role in achieving this goal.

Nanotechnology and materials are
emphasized by one of the seven strategic
priorities for future RTD efforts. The use of
nanotechnology in engineering of materi-
als and development of new advanced
materials can lead to innovative solutions
for tomorrow’s products and services that
may revolutionize both production and
business. Within the next decade, materials
are expected to become more intelligent
and multifunctional. They will increasing-
ly integrate knowledge and added value,
and they will perform new functions, such
as increased adaptability, self-regulation,
self-diagnostics, and self-repair.

Such intelligence embedded in materials
should simplify devices, components, and
systems. The challenge is to find new ways
to improve products and manufacturing
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Research philosophy is also changing.
New advanced materials and emerging
technologies are raising new questions for
society. Scientific research increasingly
affects our daily lives. Research is no
longer ruled by the scientists alone but
requires an open dialogue with the public
that involves the contribution of all. A
new approach to RTD is also needed that
integrates skills, disciplines, and materials
(combining inorganic, organic, and bio-
logical matter).

The European Research Area and
the New Framework Programme

Recognizing the key role of RTD in
materials science, the European Com-
mission has constantly supported efforts in
the field of materials and their production
technologies. Since 1983, materials have
constituted an integral element of the
Framework Programmes. These programs
have promoted cooperation and support-
ed collaboration. The current (Fifth)

The European Union’s New Framework Programme (2002–2006) 
and Research on Advanced Materials
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Framework Programme (1998–2002) has
allocated about 410 million � for the
“Materials and their Technologies for
Production and Transformation” Generic
Activity within the “Growth” Programme.

The Commission has proposed a new
Framework Programme (2002–2006)—the
FP6. According to procedures, the inter-
institutional debate has started, and the
stakeholders have taken their positions.
The debate should lead to adoption of the
Framework Programme in mid-2002. A
trend toward longer-term, riskier research
leading to radical innovation is noted.

The raison d'être of this new Framework
Programme is to help to make a reality of
the European Research Area with a view
to stepping up innovation in Europe, in
conjunction with efforts at the national,
regional, and European levels.

The new Framework Programme will
be based on these principles:
■ Concentrating on a selected number of
priority research areas in which EU action
can add the greatest possible value;

■ Defining various activities so that they
can lend structure to research activities
conducted in Europe through a stronger
link with national, regional, and other
European initiatives; and 
■ Simplifying and streamlining the imple-
mentation, on the basis of the intervention
methods defined and the  decentralized
management procedures envisaged.

Seven thematic priorities have been
identified. Efforts will be implemented
through different types of instruments, in
particular through the Networks of
Excellence and Integrated Projects, capa-

ble of exerting a particularly significant
influence because of their integrating
effect and the scale of the human and
financial resources mobilized.

The objective of Networks of Excellence
is to boost European excellence by bring-
ing together, in a way that will last,
research capacities present in the various
European regions. The integrated pro-
jects, designed as large-scale activities and
preferably conducted as public/private
partnerships, will help mobilize the neces-
sary resources around precisely defined
objectives in terms of products and
processes and in terms of scientific and
technological knowledge.

The arrangements for operating the
Networks and Integrated Projects will be
set up following calls for proposals. They
will be defined to ensure a large measure
of managerial autonomy for the consortia
involved. Aspects relating to innovation,
infrastructure, human resources, and sci-
ence/society will be considered in the
way these actions are implemented.

Small- and medium-sized enterprises
(SMEs), apart from participating in the
Framework Programme in the context of
the activities carried out in the priority
thematic areas, have the possibility of
using dedicated support actions for both
cooperative and collective research. In
support of European competitiveness and
enterprise and innovation policy, these
specific actions are intended to help
European SMEs to boost their technologi-
cal capability and develop their ability to
operate on both the European and the
international scale.

Materials Science in the New
Framework Programme

One of the thematic areas in the FP6 is
called “Nanotechnologies and nano-
sciences, knowledge-based multifunction-
al materials, and new production process-
es and devices,” which includes themes
that are recognized as some of the main
strategic priorities for European research
for the years to come. This priority repre-
sents a proactive response, designed to
safeguard EU strengths and assets in the
field of materials science and to convert
weaknesses into challenging opportuni-
ties. It emphasizes the role of RTD in
boosting European industrial competi-
tiveness and sustainability.

Activities will reinforce a solid knowl-
edge base on materials science, safeguard
international leadership in strategic fields,
and endeavor to bridge the innovation
gap by linking industrial demand with
the research world. The present lack of
integration of materials and manufactur-

Together with information
technology and biotechnology,
nanotechnology may become

a catalyst for a future 
industrial and cultural 

revolution . . .
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ing has been identified as one of the
weaknesses of European industry.

Special attention is also given to human
resources. In the area of materials science,
a danger exists of a shortage of human
resources over the next decade. There is a
need for a new breed of researchers with
interdisciplinary skills who will have to
work not only in but also across tradition-
al disciplines (biology, chemistry, physics,
engineering, and electronics).

Research areas will emphasize the sus-
tainable production of new intelligent
materials for multisector applications.
Research will cover the entire materials
lifecycle supported by long-term activities
that embrace generation of fundamental
knowledge, and the development of new
materials together with associated tech-
nologies and tools.

For nanotechnology and nanoscience,
the main objectives are to increase overall
knowledge in the academic world and in
industry, to promote the creation of an
RTD-intensive European nanotechnology
industry, and to promote the adoption of
state-of-the-art nanotechnology in industry.

Long-term interdisciplinary research is
expected to cover the whole spectrum from
fundamental knowledge to development of
new materials, novel manipulation tools,
and new cutting-edge applications. A par-
ticularly strong emphasis is placed on
nanobiotechnology and biomaterials.
Indeed, hybrid materials and technolo-
gies—integrating biological and nonbiolog-
ical entities—show impressive potential.

Final Remarks
Future research activities funded by the

EU should provide new momentum and
induce an increased dynamism towards
achieving the Lisbon goals. Materials sci-
ence will play a key role.

An open debate throughout society will
be needed, particularly in sensitive fields
such as biomaterials, nanotechnology,
and new materials for traditional applica-
tions. Such discussions should increase
acceptance and visibility of materials sci-
ence in all its applications and implica-
tions for Europe.

By addressing challenges of global rele-
vance, European community research
will benefit dramatically from an interna-
tional dimension, building on existing
skills and knowledge to achieve the
appropriate critical mass to face interna-
tional objectives.

By combining research efforts in mate-
rials and increasing impact across Europe,
we will be able to contribute toward the
European society of tomorrow, ensuring
more, higher-quality jobs and an overall

improvement in the quality of life for
tomorrow’s European citizens.
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