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Objective: Improve the competitiveness of European industry and generate knowledge to
ensure its transformation from a resource-intensive to a knowledge-intensive industry, by
generating step changes in knowledge and implementing decisive knowledge for new
applications at the crossroads between different technologies and disciplines. This will benefit
both new, high-tech industries and higher-value, knowledge-based traditional industries, with
a special focus to the appropriate dissemination of RTD results to SMEs. These activities are
primarily concerned with enabling technologies which impact all industrial sectors and many
other Seventh Framework Programme themes.

I. CONTEXT

The Innovation Union' initiative underlines that research an
competitiveness, jobs, sustainable growth and social progr
has been designed to support the implementation of the

tion are key drivers of

- By identifying and
dissemination, and

L .issues, like capabilities for innovation and
e generated knowledge (protection of

ity (RSFF), an innovative financial instrument
he Commlssmn will respond to further needs of potential

¢ RSFF (by, e.g., awareness-raising activities in
ent Bank, participation to thematic events).

spectrum from enabling research, to applications and demonstration activities. The NMP
Theme covers the entire range of industrial research activities. Sustainability and societal
challenges have always been implicit in NMP strategies, but are receiving increased attention.
In a few words, the NMP Theme focuses on smart and sustainable growth, for a greener
industry, its three constituent activities being the tools rather than ends in themselves.

A key feature of the 2012 Work Programme (WP) is the participation for the third year in
actions within the European recovery package. Starting with the WP 2010, the NMP Theme

' COM(2010)546
2 http://www.eib.org/products/loans/special/rsff/?lang=en and
http://ec.europa.eu/invest-in-research/funding/funding02 en.htm
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supports the European Economic Recovery Plan, through three Public-Private
Partnerships (PPPs): 'Factories of the future', 'Energy efficient Buildings' and 'Green cars'.

The development of this Work Programme benefited from many different inputs, such as
those of the NMP Expert Advisory Group and the European Technology Platforms. Inputs
from other FP7 Themes and policy needs have also been taken into account, as have the
results of studies, workshops and surveys carried out in the last years.

Although there is an increasing emphasis on applications, longer-term, research in key
enabling technologies is seen as a crucial driver of innovation in the areas of nanotechnology,
materials and advanced manufacturing, and is also supported, mainly through small and
medium collaborative projects. The guiding policy in this area i1 Strategy for Key
anufacturing, and

sets the basis of the future of European industry.

In the nanotechnology field, another guiding policy is the N Action Plan.* The
current emphasis is on the three pillars of enhanced innogation i ology; effective
safety and regulatory measures; and a strong societ icati imension. This
Work Programme will develop the potential of
competitiveness and societal challenges, while i for the congumer and the
citizen.

ased on nanomedicine and materials for health,
It also includes research necessary to ensure the safe use
nsive body of previous work under the NMP Theme.

technologica
enabling techno

ase of EU manufacturing through the development and integration the
ies of the future, such as engineering technologies for adaptable machines
and industrial processés, ICT, and advanced materials. Demonstration-targeted activities
include high-performance manufacturing technologies (covering efficiency, robustness and
accuracy); and technologies for casting, material removing and forming processes.

European energy-efficient buildings: This PPP initiative promotes green technologies and
aims at the development of energy-efficient systems and materials in new and renovated
buildings with a view to reducing radically their energy consumption and CO2 emissions.
These activities are in tune with the Strategic Energy Technology (SET) Plan.

Green Cars: This PPP supports research on a broad range of technologies and smart energy

3 COM(2009)512
* COM(2009)607
> COM(2008)699
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infrastructures, essential to achieve a breakthrough in the use of renewable and non-polluting
energy sources, safety and traffic fluidity.

1.2 Research relevant for industrial innovation and SMEs

NMP pays particular attention to the involvement of industry, through its direct participation
in projects (which has increased from 35% in FP6 to 40% in FP7), as well as more general
and strategic interactions, in particular with the ETPs. It ensures that innovation issues are
properly addressed.

¢ NMP Theme will
s currently around 23%
Work Programme 2012,
ics in question will
Es and validating

By using SME-targeted collaborative projects and appropriate topic
continue to provide strong support to SME participation — whic
in budgetary terms in projects funded under the NMP Theme. I
the budget for SME-targeted projects alone is 15% of the total.
continue to be defined with the aim of reinforcing the S&T base o
innovative solutions.

Innovation-specific elements have been included
Programme:

in PPP topics, receive increased
in industrial settings. For
ontinue to explore ways of

Demonstration and validation activities, already ad
attention, possibly going beyond pilot implementa
nanotechnologies, in particular, demongtiation activities
evolving from a laboratory environment adustrial scale
up-scaling in the precision synthesis erials forhigh-value sectors. Further
examples include on-site validation of na ¢ il"and groundwater remediation;
pilot implementations of new_ high-performang cturing technologies; and validation
of solutions for energy e in existing buildings and different climates.

to revolutionise
appropriate.

>sign approaches of European industry, can be included where

Standardisation, for projects whose results are nearing market introduction, is often a key
enabler for interoperability and ensures product quality and open markets, thereby building
consumer confidence. Standardisation can foster access to the market for innovative solutions
and thus help ensure the practical application of research results. Projects can strengthen
future innovation through standardisation by considering the inclusion of pre- and co-
normative research, and the integration of standardisation organisations.

High-quality and creative product design is recognised as a key asset for the future ability

of European industry to respond to demand and lead in the global competition. Where

appropriate, innovative design has to be integrated with the development of technology. The

knowledge base necessary for innovation combines cutting-edge science and technology with
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WARNING: This is a working document, which can change up to its adoption.
Applicants must refer only to the final published document.



FP7 NMP Working document — not legally binding

creativity and culture in the broader sense.

NMP also aims to enhance the use of project results and provides external assistance through
the "Exploitation Strategy and Innovation Consultants' (ESIC) service. This helps identify
and address possible obstacles in the exploitation of the intended results. It is being extended
to include support for patenting.

L3 International Cooperation

The focus is on subjects which are in interest of European industries (e.g. standardisation). An
example is the support for the international initiative of Intelligent
(IMS), in the topic on standardisation and in Factories of the Futur

examples are the
on materials.

1.4 Theme specific information

The Work Programme 2012 introduces each area
which project proposals are invited. The descripti ic, i iti e technical
content and scope, includes any participation requir: dustrial participation) and
the expected impacts. For each topic, the Work Pro e also specifies which funding
scheme is to be used:

- Collaborative Projects: Small or medi rojects and Large scale
integrating projects (which may include s such as demonstration
innovation-related activities, education and mented via separate calls. For
these two funding schemes, there are upper a s respectively on the requested EU
contribution, set out in Se tation of Calls. It is important to note that
these funding limits Al itional eligibility criteria. In general, Small or

integrating projects are 2 for applications and innovation.

- SME-targetea Ve jects: hese projects, the participating SMEs should have

contribution.

- DEMO-targetea aborative Projects: These collaborative projects have a special
emphasis on demenstration activities, in order to prove the industrial viability of new
technologies that have clear economic potential and/or societal advantages. Projects should
focus on both research and demonstration activities, with a clear connection between them.
The demonstration activities can include, for example, technical/economic review of the new
technology, benchmarking and validation activities; the creation and testing of prototypes,
test-beds or mock-ups; the up-scaling in industrial environments of research results available
at laboratory scale; pilot implementation in industrial settings; and the possible creation of
technology infrastructure for end users. The deliverables under the demonstration activities
should lead to market uptake but should not be commercialised themselves, and product
development is excluded. Demonstration of the new technologies to the wider community is
also important in these projects and therefore a thorough dissemination and exploitation plan
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has to be among the project deliverables, in order to guarantee further application and market
uptake. Whilst there is no lower or upper limit on the requested EU contribution for this
funding scheme, the target is that proposals allocate around 50% of the total eligible costs of
the project (excluding management costs) to demonstration activities.

- Coordination and Support Actions may relate to coordination, networking or supporting
activities at European and international, national or regional level. The organisation of events,
studies, where relevant, organisation and management of joint or common initiatives may be
included, as well as activities aimed at supporting the implementation of the Theme, such as
dissemination, information and communication and activities to stimulate and encourage the
participation of civil society organisations.

The forms of the grant to be used for the funding schemes in this p
are set out in Annex 3.

of the Work Programme

to traditional sectors (construction, textiles etc i mnovi -technology
innovation stream, and to other sectors stri i i their leading
position within the EU (electronics, photonics, me equipment etc). Manufacturing
and construction have been specifically and particu addressed through the PPP
initiatives.
- The RTD domains supporting the trai
and nanotechnologies that are becomi
across virtually all fields of science @
acquiring knowledge-b features; and
that are pushing to
the revolution thg

Industrial invo i i cguarding the industrial relevance of the activities
i ‘ Direct 1ndustr1al participation as partners in projects is

of proposals for Collaborative Projects (including those
arried out in two stages. The rationale for this is the nature of
disciplinary, cross-sectoral and SME intensive, and for which a
ouraged. On the other hand, the calls for the PPP initiatives will

use a single-stage € ation, reflecting the urgency of the recovery plan.

The first-stage proposal in two-stage evaluations should focus on the S&T content and on a
clear identification of the intended results, their intended use and the expected impact
(economic, social, environmental etc). It will be evaluated on the basis of two criteria:
scientific quality and expected impact. Coordinators of retained first-stage proposals will be
invited to submit a complete proposal, which will be evaluated against the entire set of
evaluation criteria.

Participation of women in research and gender dimension

The pursuit of excellence in scientific knowledge and in its technical application towards
socially acceptable products, processes and services requires greater inclusiveness of a
Page 10
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diversity of perspectives. In particular the overall process of transforming European industry
will not be achieved without the talent, perspectives and insights that can be added by a more
balanced participation of women and the integration of gender issues in RTD activities.

Increasing the diversity of perspectives particularly (but not exclusively) to gender issues at
the level of the NMP objectives and topics may have a particular relevance in areas such as
new business and organisational models, increasing the level of comfort and user friendliness
provided by materials and industrial products, improved understanding of toxicity and risk
and in all areas where industrial technologies research is aimed at medical application (e.g.
nanomedicine - diagnostics, drug delivery or regenerative medicine). The NMP Theme is
committed to undertaking specific measures to ensure practical uptakes,of this issue together
with industry.

More generally, and in accordance with the rules for the s ion and evaluation of

proposals, a reasonable gender balance in evaluation panels i

% The European Communities pursue an equal opportunities policy and aims in particular at achieving in the
medium term at least 40% of members of each sex in each expert group and committee (Commission Decision
n°2000/407/EC of 19 June 2000 relating to gender balance within the committees and expert groups established
by it).
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II. CONTENT OF CALLS

This section describes all the topics for which proposals will be called in this work
programme. This concerns only the content of the calls. For the practical modalities related to
these calls, please refer to section III 'Implementation of calls'. For actions not implemented
through calls for proposals, please refer to section IV 'Other actions'.

II.1  Activity 4.1 Nanosciences and Nanotechnolog

Nanosciences and nanotechnologies research, devel i i oyverned by
an integrated, safe and responsible policy frame i i
implemented through a wide range of activi
development and deployment of nanotechnology are out in a way that takes people's
expectations and concerns into account, especially as reg uman and environmental safety,

Sales forecasts for products incorporating m $1 trillion to $3 trillion
by 2015. Current sales figures are still som ese figures, but the growth
trend is following the projections. Indeed, : esearch results have started to
migrate from the confines_@ applications in various industrial

sectors.

Societal, ent related issues must seamlessly
ications. Research must be complemented by,

e regulatory landscape, reflections on ethical

ghlighting four areas of emphasis for nanosciences and
the contribution of nanotechnology on sustainable

fundamental resea owards more application-oriented research. Faster introduction of
nano-based applications into markets contributes to innovation-led competitiveness for
European industry as well as provides significant societal and economic benefits.

In this context, the significant public investment made in nanotechnology research must
provide a return to society in terms of contributing towards solutions to major societal
challenges. Nanotechnology has significant potential to improve sustainability and to become
a source of innovation in many industrial sectors.

The aim is, therefore, to cover important European Technology Platform related priorities for
sustainability, e.g. in chemistry, construction, textile, fibres and forest based industries,

7 Nanosciences and Nanotechnologies :An action plan for Europe2005-2009
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transport and agro-food related sectors, with nanotechnology as the key enabling technology.
Further, Energy, Environment and Healthcare are at the forefront of global challenges, and of
concern to every citizen. Notwithstanding the significant economic potential of environmental,
energy and health technologies, nanotechnology must stand in the forefront for providing
solutions.

In the light of available scientific evidence and public concerns associated with the potential
risks of nanotechnologies and their applications, scientific investigators are strongly
encouraged to pay renewed attention to safety — the safety of workers, the public and the
environment. This Work Programme stresses not only the necessity to consider safety aspects
from the beginning and the desirability of inherently safe design, but also requires that
projects include a full scientific and/or technical risk assessment as proposals for risk
mitigation measures, where appropriate.

Although safety is an integral part of all application related r e is also a need for a
more concerted approach. In nanosafety research, the empha Theme is shifting
from toxicology studies of individual nanomaterials to i ety assessment
and management that manages overall risks. Agr i ipment for

As material systems and device structures become nano and nanostructured, significant
challenges exist related to design and g in a precise and reproducible
manner. The analysis of their three-di i0 fes and functions with a
high level of precision poses another ch edge of e.g. the chemical,

electronic and magnetic properties of nanom quisite for being able to tailor
their functions in a controlled way. In the fa ges, the development of a wider
range of nano-enabled ap ions requires’ continued ‘significant R&D support in cross-

contribution of Nanotechnology to sustainable

uptake of nanotechmologies in existing industrial sectors, while addressing unintended
consequences, is eXpected to promote a step change in industrial performance and possibly
leading to totally new production-consumption patterns or manufacturing processes.

Wherever appropriate, an interdisciplinary approach integrating different technologies,
sciences or disciplines should be considered. This includes health, safety and environmental
issues from life-cycle perspective as well as modelling, nomenclature, metrology and
standardisation.

NMP.2012.1.1-1 Rational design of nano-catalysts for sustainable energy production
based on fundamental understanding
Page 13
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Technical content/scope: Catalysis is a major science behind sustainability. No matter what
the energy source is — oil, natural gas, coal, biomass or solar — a clean sustainable energy
future will involve catalysis. Even today catalyst development remains largely descriptive
and phenomenological because of the complexity of catalyst compositions and reaction
pathways. A development based on fundamental understanding and prediction of catalyst
efficacy at the atomic scale is imperative if we are to harvest the enormous potential of
catalysis. The strategic objective is to progressively establish over the next years a rational
catalyst design strategy based on microscopic (atom-to-atom) understanding that would
release the potential of catalysts for sustainability and productivity.

nsional catalysts for
ding gained from
d surface structure and
ivity. Projects should
roperties, such as

The aim of this topic is to target the rational design of novel nano-di
sustainable energy production. It would be based on the detailed u
fundamental experimental and theoretical studies that relate bul
performance stability to application requirements with very hi
develop design capability for novel catalytic systems with
improved activity and/or controlled chemical selectivity.

The specific challenges relate to:

cally active
theory, resolving the key
ct pattern distribution on the

- Elucidating the atomic-scale structure a
materials and, in interplay between expert
parameters that control catalytic activity and
macroscopic scale.

basicity, metal-support
e and composition) catalyst

- Catalyst development with respee
interactions, controlled formation of a
particles.

porosity, aci
iz€, S

e catalytic process. Improved hydrothermal
ation should be considered.

- Exploration, optimisati

relevance and impact of the research effort, the active
presents an added value to the activities and this will be

in their preparation am@ during the work cycle. Apart from improving the performance of
existing industrial processes for energy production, nano-catalysts have the potential to lead
to exploitation of renewable, efficient, and inexpensive sources for alternative energy
production. Nano-catalysts also have the potential to reduce Europe's reliance on imported
rare earths/precious metals.

I1.1.2 Nanotechnology for benefiting environment, energy and health

Nanotechnology is an evolving technology which can significantly contribute to raising living
standards and improving the quality of life. Many promising applications and products have
been identified in the fields of environmental protection, energy efficiency, and healthcare
and many more applications are expected in the future. Nanotechnology offers a potential
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'win-win' opportunity for both meeting the most urgent societal challenges while contributing
to the transition towards an eco-efficient economy and innovation-led growth. However, this
potential is as of yet far from full realisation — and in many cases, the viability of industrial-
scale applications needs to be verified in a way that replaces established industrial products
and practices.

The main objective of this activity is to support the development of nanotechnologies that can
benefit the environment, energy and health while addressing unintended consequences.
Industrial innovation is promoted by developing nanotechnologies that will enable both the
manufacturing of new, higher performance 'nano-enabled' services, products, components,
devices and systems across a range of applications, e.g. water purification, innovative
photovoltaics and new therapeutics using nanotechnology. appropriate, an
interdisciplinary approach integrating different technologies, scie or disciplines should be
considered. This includes health, safety and environmental is life-cycle perspective

section I1.5.3 below).

NMP.2012.1.2-1 Nanotechnology " selutions for i soil and groundwater
remediation

Technical content/scope: The quality of s vater‘is an essential asset. Because
of industrial and military act1v1tles or accide bstances are often present in soil
and groundwater (pest1c1 metals, chlorinated, aromatic or

harmful or harmless substances. Absorption of
he topic aims to address the various problems which

functional liféstime of nanoparticles in the soil using model soils;

- Determination of the reaction products of model reactions of mobile nanoparticles and
assessing any possible unintended secondary effects on environment and ecosystem,;

- New analytical methods for determining the fate of nanoparticles in the soil;

- Improving nanoparticles or associated carriers/coatings with respect to efficiency in
treating various contaminants or groups of contaminants by modifying e.g. the size,
surface chemistry, structure or formulations, as well as treatments schemes.

The project work should include on-site validation of the results on a representative scale both
in terms of the effectiveness of nano-remediation as well as the environmental fate of the
utilised nanomaterials and associated by-products.
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Photo-catalytic materials are excluded from the scope of this topic, as they are covered by
topic NMP.2012.2.2-6.

In order to ensure industrial relevance and impact of the research effort, the active
participation of industrial partners represents an added value to the activities and this will be
reflected in the evaluation, under the criteria Implementation and Impact.

Funding Scheme: Large-scale integrating collaborative projects.

Expected Impact: Current methods for contaminated soil and groundwater treatment are
costly and time-consuming. Nanoparticle-based remediation has the potential to minimise the
need for treatment and disposal of contaminated soil, by removing organic contaminants or
transforming inorganic contaminants into harmless forms. In turn, thi reduce the overall
costs and time of cleaning up large-scale contaminated sites¢New knowledge will be
generated on the long-term feasibility of nanoparticles-bas diation, e.g. for sites
involving heavy metals and inorganic contaminants. U
nanoparticles with their geological and biological s
improve current technologies for mining, oil and i . having more

further applications in waste water treatment ! i In removing
valuable raw materials such as phosphates.

nanotechnology-enabled systems for the t of atherosclerosis

Technical content/scope: Despite the prog ience of the past few decades,
worldwide and their management

requires further impro jith regard to diagnosis and therapy of

atherosclerosis and its .g. coronary artery disease and stroke).

jects starting with available preliminary in-vitro efficacy
in-vivo safety data.

nary approach. Projects are expected to establish collaboration
| as hospitals, the pharmaceutical industry, the medical devices
industry, research organisations and academia. Support from an industry and/or a clinical
research group with’clinical trials experience is highly recommended.

In order to demonstrate biocompatibility and safety of the nanotechnology-enabled system,
full toxicology studies have to be performed. Where appropriate, environmental and industrial
safety risk assessments will be required. Animal testing should apply the 3R’s principle
(replacement, reduction, refinement).

The project should include appropriate regulatory work allowing initial studies on the safety
and efficacy of the proposed diagnostic and therapeutic nanotechnology enabled system for
human use. Subject to approval by the competent authorities, the conduct of clinical trials can
then (but does not have to) be included in the proposed research project.

Funding Scheme: Large-scale integrating collaborative projects.
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Expected Impact: The expected impacts are: (i) potential for radical improvement of
diagnosis and therapy of atherosclerosis; (ii) improvement of the competitiveness of the
European healthcare industry sector; (iii) increase of the application of nanotechnology in
medicine.

NMP.2012.1.2-3 ERA-NET on Nanomedicine

Technical content/scope: This ERANET aims at coordinating the research efforts of the
participating Member States and Regions in the field of nanomedicine and to implement joint
transnational calls for proposals to fund multinational innovative research initiatives in
nanomedicine.

Funding Scheme: Coordination and Support Actions (coordinati

Expected Impact: (i) Improve coordination and reduce ove i ragmentation in the
fields of research of nanomedicine; (ii) achieve critical ter use of limited
resources in fields of mutual interests; (iii) share go ices in i ting research

Nanotechnology-based applications w the performance of many
products through the unique properties s. The same properties,
however, raise questions and generate conc ‘ ntial health and safety risks
To support the safe development of nanote ; earisks must be managed through
identification of the hazard, knowledge of ialjadverse effects, measurement and
control of the exposure. Ri agement should become an integral part of the culture of the
organisations involved | in. objective is to support methods, techniques

ea of enginee : es; and to distinguish these from naturally occurring
e activities, 1

ve is to prepare an 'intelligent testing' strategy to be applied for
engineered nanoparticles. The variety of forms, functionalisation,

future toxicity te )
ts necessitate a consistent strategy, streamlined with similar efforts

and toxicity end-pg
around the world.

NMP.2012.1.3-1 Systematic investigations of the mechanisms and effects of
engineered nanomaterial interactions with living systems and/or the environment

¥ This topic is for an ERA-NET. Only ERA-NET eligible partners can participate. The minimum number of
participants is set at three independent legal entities managing publicly funded national or regional programmes,
each of which is established in a Member State or Associated Country. Please refer to Annex 4 of the
Cooperation Work Programme, including the Call Fiche FP7-ERANET-2012-RTD.
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Technical content/scope: The rapid expansion of nanomaterials production and use in
several products creates a need for understanding the mechanisms of nanomaterial
interactions with living systems, and the environment, along their life cycle from
manufacturing to recycling and to final disposal processes. Projects should be hypothesis
driven investigations focusing on mechanisms of impact and seeking to identify to which
degree commonalities across species exist. They should also seek to identify the key physico-
chemical parameters and surface functionalities of nanomaterials that control environmental
fate and biological effects, influence release and (environmental) mobility. To this end, the
used materials should be thoroughly characterised, to establish a relationship between
material features and observed biological effects. The overall aim is to identify commonalities
across particle classes/types, resulting in a framework for classifi of nanomaterials
according to their biological impacts and to establish a link" between nanomaterial-
biomolecule interactions, the final sub-cellular localisation and ecific interference with

- Quantification of nanomaterial interactions wi ecules (proteins, lipids, sugars,
nucleic acids) before and after uptake and localisa and correlation of nanomaterial-
associated biomolecules with nanomaterial fate & viour in cells / organisms /
animals.

- Investigation of the potential for ind C nanoparticle exposure — e.g.
genotoxicity, reproductive toxicity, immungl ; signalling responses (including
bystander effects bet ’ . able endpoints for the assessment

- ! : aches (transcriptomics, proteomics, metabolomics) to
[ genic mechanisms of different nanomaterials across

evance and impact of the research effort, the active
participatio ners and other relevant parties such as authorities represents an

added value

Funding Scheme: Large-scale integrating collaborative projects.

Expected Impact: The research will significantly advance the current state-of-the-art towards
(i) increased understanding of the role of nanoparticle-biomolecule interactions in
nanoparticle-induced impacts in living systems; (ii) gene or protein fingerprints or biomarkers
with potential for determination of specific pathogenic mechanisms; (iii) new methods for
systems toxicology leading to safer final nanoproducts through providing targets for
engineering refinements of products; (iv) a framework for categorisation of nanomaterials on
the basis of their bioaccumulation / biopersistence and a set of risk-factors for specific end-
points, pathogenesis mechanisms; and (v) a screening platform for nanomaterials as part of a
'safe nanomaterials by design' strategy. Solutions will be provided to the long-term challenge
of nanosafety and nanoregulation through the generation of high quality, systematic data
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enabling the identification of no-observed-adverse-effect levels (NOAELSs) as well as QSARs
and modelling. Tailored outputs will address the needs of each of the stakeholder
communities, including the modelling community.

To maximise their impact, funded projects will be expected to establish synergy with the EU
NanoSafety Cluster; the EU Research Infrastructure for NanoSafety Assessment and other
ongoing projects; and the NanoMedicine ETP; in order to facilitate research cohesion,
integration, and advancement of the NanoSafety Cluster agenda.

NMP.2012.1.3-2 Modelling toxicity behaviour of engineered nanoparticles

Technical content/scope: The aim is to develop scientifically justi
methods for modelling human health and environmental effects
including their long term effects in the body or the environme

and technically viable
gineered nanoparticles,

The key research challenge is to establish techniques
nanoparticle properties and toxicity. To this en

with biological (macro)molecules, biochemical
biomolecular signatures and the development of
impact of engineered nanoparticles. The project s
physicochemical properties to be cha
particles, characterisation and classific
responses relevant for establishing groups
the test methods, and the relation of stru
should deliver the basis for categorlsmg na
stmctural and tox1colog10

aim at the identification of
oups of structurally s1m11ar

oxicological targets. Projects
the basis of physicochemical,

The Commission
relevant ongoing or futt
modelling method 1

health and enviro al impact of engineered nanomaterials. (ii) Reducing the need for
empirical testing (reduction of costs, reduced need for animal testing). (iii) In the long term,
contribution to predictive models for designing and engineering nanomaterials that are safe by
design.

To maximise their impact, funded projects will be expected to establish synergy with the EU
NanoSafety Cluster; the EU Research Infrastructure for NanoSafety Assessment and other
ongoing projects; and the NanoMedicine ETP; in order to facilitate research cohesion,
integration, and advancement of the NanoSafety Cluster agenda.

NMP.2012.1.3-3 Regulatory testing of nanomaterials
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Technical content/scope: The fast development of manufactured nanomaterials and their
presence on the market make it necessary to evaluate their environmental and health impacts.
Significant research is being funded from FP7 resources to address these issues. However,
these concentrate on breakthrough research and their results are often inadequate for uptake
by regulatory bodies. Additional nanotoxicity data for risk assessment are needed. As safety
concerns about some nanomaterials undermine the whole range of nanotechnology
applications through inappropriate generalisations, it is necessary to address this gap for all
steps of the production process and remove this barrier to innovation. The scientific and
technical objectives of the topic are therefore (i) to provide legislators with a set of tools for
risk assessment and decision making for the short to medium term, by gathering data and
performing pilot risk assessment, including exposure monitoring an trol, for a selected
number of nanomaterials used in products; and (ii) to develop, forghe long term, new testing
strategies adapted to a high number of nanomaterials with ma rs susceptible to affect
their environmental and health impact. A second objective is
national authorities responsible for worker protection, environment and
create the basis for common approaches, mutually acc '
practices.

Nationally funded projects and programmes a
nanomaterials in products are encouraged to coor ir already running efforts for
validation and benchmarking and jointly plan and ma future investment for toxicity
testing. Governmental authorities and 1
priorities for materials and toxicity
activities for running projects in toxicity testing ision making on material characterisation
and testing protocols, and exposure and ; ats” The total value of the effort

contributions by governme horities or ptogrammes, industry and other stakeholders) is
expected to reach fro i

Partners should co C < ication policy before the start of the project. Work
should be strea i EN and ISO, and the FP7 projects in the

in this field. This gollaboration should be complemented by solid mechanisms networking
state and private laboratories in nanotechnology toxicity testing and exposure control.

11.1.4 Cross-cutting and enabling R&D

The future development and uptake of nanotechnology by EU industry depends upon the
development of an efficient and productive research and innovation infrastructure based on
interdisciplinarity. It requires as an input collaborative research from several fields of sciences
such as: biological sciences, physics, chemistry, electronic, engineering, mathematics,

? http://www.nanosafetycluster.eu
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environmental and safety related disciplines, cognitive sciences, social sciences, etc. Its
targeted outcome is the creation of knowledge, based on the understanding of the phenomena
(nanoscience) at the nano-scale, and their translation into technological know-how
(nanotechnologies) to master processes and to develop leading edge research tools, techniques
and productive assets, vital for nano-enabled product development.

This activity supports cross-cutting and enabling R&D activities that would enable atomically
precise control of processes. The target is to preserve the designed nano-structure and
(active) nano-systems with novel or pre-defined properties and behaviour when translated into
scalable industrial systems related to their applications. Metrology and instrumentation that
underpin most nanotechnology research and tools supporting industrial application
development receive particular attention. Availability of ble, high-quality
nanomaterials and intermediates presents another bottleneck whi ill be addressed through
the development of novel chemical, biological and physic aterial synthesis and
bottom-up assembly of nano-scale building blocks.

Technical content/scope: Following the call topic ork Programime on 'Large-
scale green and economical synthesis of nanoparticles anostructures' for low cost, high-
volume synthesis, the primary focus of the present ¢ s the precision synthesis of

nanomaterials.

The precise synthesis of nanomaterials
potential high-value applications for examp] i anoelectronics and photonics,
energy, nanobiotechnology and nanomedici

definition of the res x including size, shape, internal structural
gradients) limiting

omertation at all synthesis steps. Novel chemical, biological and
es and the combination of these can be considered;

growth para with the nanomaterial structure and composition;

- advance understanding of the initial nucleation and growth process, including
theoretical modelling and simulation of the synthesis process as appropriate.

The developed flexible synthesis routes and platforms in this topic are expected to be
demonstrated at a pilot-line-scale and deliver a step change in the availability of nanoparticles
and nanostructures with high precision. Hence the focus is on materials and synthesis routes
with significant demonstrable reduction in critical parameter variation compared with the
current state of the art. High-throughput, cost efficient processes for nanomaterials synthesis
should be developed for the integration of novel nanomaterials into new products. The
flexibility of the synthesis process to produce several product variants for cross-sectoral
applications should be demonstrated.
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Process safety must be ensured, taking into consideration also the subsequent steps, e.g.
handling, packaging and transport. Environmental friendliness, e.g. in terms of energy
consumption, waste reduction and recyclability is a further aim.

Proposals should also include cost/benefit calculations for sample potential applications,
demonstrating the economic viability and positive energy balance for utilising
nanotechnology in these applications. The actual development of these applications is outside
the scope of the topic.

Bulk nanomaterials covered by the previous call topic NMP.2011.1.4-1 are excluded from the
scope of this topic.

effort, the active
ctivities and this will be

In order to ensure industrial relevance and impact of the res
participation of industrial partners represents an added value to t
reflected in the evaluation, under the criteria Implementation a

Expected Impact: In the short to medium term, the
innovative industrial processes providing high
specifications required by high value added
nanoelectronics and photonics, energy, nanobiotechn nanomedicine; the results are
also expected to pave way the synthesis and processing elligent and smart nanomaterials
with multiple functions (third-generation nanomaterials the long term. Projects are
expected to provide substantial innove wes in industry and to
contribute to competitiveness, sustainabi e medium term, enabling
competitive and sustainable industrial pra
components based upon nanomaterials for ¢

NMP.2012.1.4-2 nano-scale building blocks

Technical content/scop
1sation of single components on the nanoscale.
anofabrication rely mainly on deterministic top-down
phdtolithography. However, the fundamental limits of

mblies and architectures through development of 'bottom-up'
approaches rep ique possibility to develop radically new bottom-up concepts
towards mass fabrication of the next generation of complex nanotechnology products,
including electronics, sensing applications, medicine and multiple other applications that
requires hierarchical assembly. These processes should be capable of integrating a high
number - potentially billions - of nanoscale building blocks with disparate functions. Hence,
a massively parallel assembly approach capable of producing higher order structures with
designed properties at industrially relevant scales is required and is the primary aim of this
topic.

The focus of the topic is the development of viable and cost effective processes for the
assembly of nanoscale building blocks into useful macroscopic devices and products. The
proposals should address:
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- Organisation and integration of heterogeneous components of different sizes and
compositions into higher level structures and devices. Components may include
biomolecules, organic molecules and inorganic nanostructures.

- Design principles and new control methods for tunable dimension, structure and
property complexity.

- Control and scalability of the process, including quality aspects, as required by the
specific application.

The proposals should be application driven and tunability, control and scalability be
demonstrated in a laboratory environment. In addition, the project work should include the
preparation of a roadmap detailing further development needs for i jal deployment of
the developed technology. The process design should aim a erent safety and EHS
assessment from life-cycle perspective must be included.

In order to ensure the industrial relevance and impact o effort, the active

Expected impact: In the long term, the results will ute towards industrialisation of
new energy- and material efficient products and process breakthrough character; in the
medium term the results are expected e i ponents and structures for
applications e.g. in electronics, sensors i storage and biomedical

devices; in short term the results will ad oscale building blocks and

NMP.2012.1.4-3 : i metrology for industrial processes and

products
Technical content/scope 2} anostructured surfaces aims at fundamentally
affecting the pnali ufacture parts. This requlres control, over a relatlvely large

n of surface structures at the nanoscale over large areas, in terms
ational performance, will open the way for new products into

of improved
existing marke
Nanostructured coatings are used in diverse applications from automobile components where
low friction can increase the fuel efficiency of transport systems, through cutting tools where
increased efficiency in manufacture can be realised, to forging and forming operations where
increased production rates and less tool wear can be achieved. They provide potential to
improve energy efficiency in many areas, with projected improvements in fuel efficiency of
20% in transport and 30% to 50% in manufacturing processes along with major tool lifetime
improvements. Reduction of friction in fluid transport (drag) is also known to be improved by
introduction of nanostructured coatings. Friction control for transport is a key technology
identified by the International Energy Agency. The key performance properties of
nanocoatings are the low friction that can be achieved, the reduction and control of wear, and
the durability of the coatings under the conditions that pertain in real applications. These

d novel og
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properties will in turn depend on how the chemistry of the wear interface, and the mechanical
properties of the coatings such as hardness, fracture and adhesion.

Projects proposed under this topic shall aim at establishing advanced measurement capability
in one or more of the following areas:

- To resolve the structure of surfaces of materials at the nanoscale at an acceptable speed.
A step change is required in measurement techniques, sampling methodologies and
data processing to enable key 3D physical parameters to be measured in a reasonable
time frame. Research is also required to validate correlations made between the
physical measurements and functional effects. The results will produce a knowledge
base enabling designers and producers to shift from empi o computer aided
approaches. Beyond this, a new raft of measurement tools be needed to support the
tooling of microstructures within the prototypin ct development and
manufacturing phase.

- To assess the performance of newly developed

developed to evaluate the durabil
The corresponding materials data a e design of new coating
systems to meet challenging operat s also need to be developed
to evaluate the durability of coatings f ; ents.

(e.g., scratch resistance).

Preference will be given to j illilead to tra¢eable measurement methods which
Is. In stage-2 proposals, an indicator of this
tithtes and/or standardisation bodies.

activities, the leading role of SI h"R&D capacities will be evaluated under the criteria
he coordinator does not need to be an SME but the
deCision making power in the project management; and

Expected Impa esults will lead to radical innovation in the design of products and
production processes and to improving the performance of nanostructured coatings,
rationalising industfial material selection, and boosting the competitiveness of the product
manufacturers. In the long term, this will lead to enhanced operational performance of
products, with impact on both competitiveness and sustainability. Measurement standards are
a prerequisite to bring on-line the tooling technologies required to produce these products.

The end users will benefit through lower energy bills and increased robustness of
manufacturing systems. Also in the process industry, manufacturers will benefit from lower
transportation costs. The results will also create new product opportunities for European
instrumentation industry.
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NMP.2012.1.4-4 Evaluation of EC communication and dialogue on research and
innovation in nanotechnologies and design of future needs for the EU (industry and
society)

Technical content/scope: Providing European citizens and stakeholders with science-based,
balanced and updated information on research and innovation in nanotechnology is part of the
European Commission's Action Plan on Nanotechnology. Appropriate activities in
communication outreach, dialogue and engagement have been developed from 2008 to 2011
as its main implementation tool. To be effective, communication and dialogue should enjoy
continuity and build on results, considering changes in expectations and concerns, in order
promote responsible social support for nanotechnology. Ex-post ewaluation is therefore
crucial in designing activities to match the future needs of the E mmunication and
dialogue on nanotechnologies. The intention is to finance one support action, which should
assess the effective (i) outreach, (ii) feedback and (iii) dialogué'g ted by these activities

the public), with a specific focus on young people. Thi develop robust
methodologies to evaluate the drivers of the chan e, attitudes,
opinions and behaviours these activities have gen or cultural
specificities.

Finally, wvalidation through open and participati proaches is essential: future
communication/dialogue needs for the EU must be identified, also considering OECD
Working Party's works on controversia is] i
ethics), and future EC actions designed: the ) ic to receive and integrate

behaviours, expectations and concerns of relevant
outreach and dialogue considering national, regional and
cultural sp iti e EU; (i1) assess the support these activities have provided to
try, scientists, NGOs, media, educational decision-makers) in
al issues (e.g. safety, decision-making, privacy and ethics); (iii)
contribute to th iplementation of the European Commission’s Action Plan for
Nanotechnology, identifying future needs and measures for the EU to improve good
governance on awareness and responsible social sustainability through consensus or agreed
pathways between various stakeholders, with a specific focus on research and innovation
between various stakeholders, with a specific focus on research and innovation.

NMP.2012.1.4-5 Improving education in nanotechnologies to match the skill needs
of EU industry and society

Technical content/scope: Conventional educational and academic disciplines often constrain
the introduction of interdisciplinary courses and trans-disciplinary approaches that are
necessary to nanotechnology. Overcoming such limitations is mandatory in order to educate

Page 25

WARNING: This is a working document, which can change up to its adoption.
Applicants must refer only to the final published document.



FP7 NMP Working document — not legally binding

highly skilled nano-scale scientists and engineers, whose scarcity is pinpointed by industry as
a major obstacle to innovation. The multidisciplinary and multi-sectoral character of
nanotechnologies requires developing novel forms of integration in the education systems, in
order to prepare flexible and adaptable scientific and engineering pools of talent, while at the
same time enhancing the necessary in-depth scientific background. This requires new
frameworks of cooperation between schools, universities, research institutes and industry, as
well as convergence of educational departments in nanotechnologies, biotechnologies, ICT,
cognitive and other sciences, such as physics and chemistry (for example quantum mechanics
and physical chemistry are fundamental to nanotechnology). Connection should also be made
to social and business sciences. Special attention is required to encourage females to study
nanotechnologies. The emphasis should be on graduate and post-g te university level.
This Support action should provide:

- mapping and critical assessment of best practic
enhanced integrated strategies for education in na

- development of pilot teaching materials, 1 sment tools as
independent subjects or modules;

- development of a platform for dis i ning of the
strategies and the 'open courseware'.

Funding Scheme: Coordination and Support Actions (su ing actions). No more than one
supporting action will be funded.

Expected impact: (i) Promote the inte gies into the educational
systems by favouring its responsible converg ences and stimulating the on-

field cooperation of industry with educationa
industry and society. (ii) ibute to maki
increasing the numbers of

nanotechfiology studies more attractive, thus
ale students.
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I1.2  Activity 4.2 Materials

The European Commission recently highlighted the relevance of materials science and
engineering for the European well-being and industrial competitiveness. A few major
initiatives of relevance are Key Enabling Technologies, Europe 2020, The Innovation Union
and the initiative on the creative industries. A Materials Summit was held in 2010,
highlighting the key importance of materials for industrial innovation and socio-economic
progress.

alue materials with
rmance are critical for
themselves represent a

Materials are at the core of industrial innovation and enable it. Ad
higher knowledge content, new functionalities and improved p
industrial competitiveness and sustainable development; the m.

key step in increasing the value of products and their perfor ccelerate progress, a
multidisciplinary approach will be fostered, involvin sics, engineering
sciences, theoretical and computational modelling an ical sciences.
The 'convergence of disciplines' will be a key tool ience and

Materials also have to be seen as a flow that enters in
manufactured into value-added products with subseque ort but also possible collateral
production of waste and emissions. T olicies as well as the Raw
Materials Initiative were taken into con ation 1 i gramme. An integrated

ey are transformed and/or

Within an integrated approach, research w als science and engineering to
contribute to resolving Europ s, in ling/with the recent 'Lund Declaration',
which states that 'Meeting ] 5 also requires (...) taking a global lead in the

materials'. This implies a rigorous exercise

d with respect to previous years and is structured in three
Development, Innovative Materials for Advanced Applications,

nddDevelopment builds on and exploits the interdisciplinary character of
materials science and engineering and has the potential of opening new business areas or
production routes. It supports advances in key enabling technologies through the development
of new techniques, processes and equipment, thus providing the means to generate giant steps
in performance and capabilities. Key Enabling Technologies (KETs) such as advanced
materials are of exceptional importance. Mastering such technologies lays a stable foundation
for well paid jobs in the EU and allows for sustainable, inclusive growth.

Materials characterisation, design methods and simulation techniques are also essential to
better understand and control materials phenomena, in particular the structure—property
relationships at different scales, to improve materials assessment, reliability and durability,
and enable industrial applications of materials by design. The integration of atomic, molecular
to macro levels in chemical and materials technologies will be supported for developing new
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concepts, systems and processes. Issues related to the integration of materials and
technologies, particularly for multi-sector applications, process development, scaling-up and
industrialisation of high added value materials will also be addressed.

For Innovative Materials for Advanced Applications, the present work programme will adopt
a novel and more effective focus to medium/long-term research in five selected branches of
industry: Healthcare; Information and Communication Technologies; Energy; Transport and
Environment (including the substitution of critical raw materials). If robust research
competences in materials research and relevant industrial innovation are built and maintained,
Europe will be able to play a significant and lasting role in the global arena, and the potential
societal and economic returns in the field of materials' industrialgapplications will be
maximised. Research will address the development of new knowle d multifunctional
surfaces and materials with tailored properties and predictable pe ance, for new products
and processes targeting a wide range of applications Thi s knowledge of raw

environment throughout thelr entire life-cycle.

Structuring actions will aim at exploiting the po

reinforcing synergy which will enable the release o ntapped potential of European
n is envisaged. A relnforced

s by increasing knowledge in materials science, in particular at the
e progress in the field of environmentally friendly materials able
ful applications, and in the field of clean, flexible and efficient
materials processing

NMP-Materials will also support the development of solutions in materials sciences and
engineering (including ‘'horizontal technologies') in order to overcome scientific,
technological and related bottlenecks enabling new technologies that can give European
industry a strong competitive advantage in the years to come. These technologies are
multidisciplinary, cutting across many technological areas with a trend towards convergence
and integration, and can assist technology leaders in other fields to capitalise on their research
efforts as well.

Greater emphasis on the fundamental understanding of materials will lead to a qualitatively
better control over their properties, as well as to the development of new materials. With this
respect, European competitiveness will be directly related to the ability in maintaining
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advanced technology in experimental facilities and continuously developing new analytical
tools. Cross-cutting priorities will be the development of new instrumentation methods; the
early characterisation and prognosis of the behaviour of new materials in components and
under operating conditions; and the understanding of complexities, nonlinearity and
functionalities through bottom-up approaches and materials design.

NMP.2012.2.1-1 Joining dissimilar materials (excluding applications specific only to
healthcare)

Technical content/scope: In the drive towards innovation and efficiency in industrial
products there is an increased demand for novel materials and co ts with improved
properties e.g. they should be strong, corrosion resistant, impact{resistant, lightweight etc.

material, each contributing with unique properties and co e properties of the
other; different parts of a structure or a product will in terms of more
favourable performance/cost ratios. In addition, m are hybrids
themselves (such as metal/composite laminates).
engineers is joining dissimilar materials in a ma i i the structure
throughout its design life, production and in-servic ance. In a similar manner to
joining of similar materials, the strength of a joint is a fu of the strength of the interface
between the two materials and the presence of defects.

The research proposals should address ini nd technologies between
dissimilar materials, e.g. organic and inorg 3 novel lightweight materials,
t. Issues to be investigated are

e.g.: type of joining, mecha erface corrosion etc. To ensure that
the best bond is achieved ce compatibility between the adhesive agent
and the two main oint should be studied as well as the
manufacturing approac d reproducibility of the joint strength, the

integrity of the joints. Validation tests should be
he production of (certified) reference materials may also

ost-benefit analysis should also be performed. The research
materials whose exclusive (or principal) applications are in the

In order to ensu dustrial relevance and impact of the research effort, the active
participation of industrial partners represents an added value to the activities and this will be
reflected in the evaluation, under the criteria Implementation and Impact.

Funding Scheme: Small or medium-sized collaborative projects.

Expected Impact: (i) Deployment of materials structures with improved performance; and/or
(i1) Improved reliability and in-service performance of components in applications such as
vehicles, construction, hybrid materials for electronic application or goods, to name some
potential examples; and/or (iii) Improved competitiveness or European industries via more
favourable cost/benefit solutions; and/or (iv) New skills (via advanced up-to-date training) in
the European workforce resulting also in indirect socio-economic benefits.
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NMP.2012.2.1-2 Fine chemicals from CO,

Technical content/scope: CO, can be a precious raw material for European industry. CO,
and other unconventional carbon sources are becoming an attractive raw material and can
open new routes for the sustainable production of fine chemicals and high added-value
materials. The use of CO, as material - direct or indirect, e.g. through algae or synthetic
biology - opens up new opportunities for creating value on the basis of a waste product from
e.g. the energy intensive industry. The field is new and challenging. Even though fundamental
research into organometallic chemistry could deliver important insight into potential catalytic
cycles, no efficient processes are currently available. A possible research route is to develop
new photocatalytic or electrocatalytic routes modelled on natural processes to directly convert
CO; to high added-value chemicals, which can be competitive to ¢ ocesses, lowering
the overall impact on the environment e.g. in terms of greenho ases or the synthesis of
value-added products in which CO; remains in the product ilding block. Another

option of CO; recycling is the CO, fixation by marine an icro algae and the
utilisation of the biomass harvest as energy source or telligent use of
algae for the recycling of CO,, coupled with the prod s, 1s a highly
innovative approach inspired by the natural proces 1de a basis

for worldwide sustainable growth.
The research proposals should address the producti
from CO; directly (e.g. via new photocatalytlc plasma
and/or indirectly (e.g. via algae, but no
valuable productions such as food). The
gases emissions should be estimated a he cost effectiveness and commerc1al
potential of the innovative technologies. ; :
boundary conditions, interdisciplinary apptea be necessary between chemists,
biotechnologists, chemica i

uable fine chemicals starting
tic or electrocatalytic routes)
re socially or economically

In order to ensure .ahd impact of the research effort, the active

ppe: Nature has optimised its materials, where needed, for damage
management, i.e. the occurrence of damage is accepted as a fact of life and natural materials
can cope with damage because of inbuilt healing abilities. These have in recent years also
been developed experimentally in new types of manufactured materials, thus creating a new
or improved class of multifunctional materials - the so-called self healing materials.

The research proposals should address the substantial improvement of manufactured
materials with the new functionality of self healing after damage caused for example by
impact, abrasion, corrosion, wear, fire, ice, etc.

Modelling and characterisation as ancillary activities can be included. Standardisation and/or
the production of (certified) reference materials may also be addressed, as well as appropriate
novel inspection technologies and methods that might be required for damage detection for
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specific applications. Research in the field of regenerative medicine is excluded under this
topic. In order to ensure industrial relevance and impact of the research effort, the active
participation of industrial partners represents an added value to the activities and this will be
reflected in the evaluation, under the criteria Implementation and Impact.

Funding Scheme: Small or medium-sized collaborative projects.

Expected Impact: i) Improved materials with prolonged lifetime and reliability leading to
enhanced safety in applications such as for example vehicles, roads and bridges; and/or ii)
Societal and economic benefits deriving from the reduction of accidents, injuries, casualties,
and permanent damages; and/or iii) Improved competitiveness of European industry via more
favourable cost/benefit ratios.

I1.2.2 Innovative materials for advanced applications

Sustainable products adapted to societal needs, dlstlngul ion of innovative
materials, successful design and intelligent function all sectors of
technology and all industries. However, innovations i i ly if they
are transferred rapidly from research into produ Innovative
materials with novel or enhanced properties for cust tions represent a real part
of potential innovation, beneficial to the competitive f European 1ndustry, including

position with this integrated approach i
competitiveness. Against a continuing

ing Europe's international
about the environment,
competitiveness, a focused

strategy for advanced materials innovation ion is increasingly vital. The
development of application i ials requires the specific design of highly efficient
materials and processes - mena and architectures at the atomic scale.
Research should leag { i ed properties of materials at higher length

icularly in those branches of industry where considerable potential
exists in terms of $oc€io-economic impacts. The application of new materials has a large
potential for the conservation of all Earth resources and also for the protection of the
environment. Addressing these issues successfully will grant our children the right to live in a
world similar to, or even better than, that of our generation. Research will focus on the design,
development and engineering of innovative added-value materials and unlock their potential
for selected technological applications.

industrial innova

Following the input of the NMP Expert Advisory Group, five priority key areas of activity
will be addressed: Healthcare; Information and Communication Technologies; Energy;
Transport and Environment (including the substitution of critical raw materials). In addition
to the topics in this section, a topic related to energy has been included as part of the Energy-
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efficient Buildings initiative (see section I1.5.2 below); and a topic related to transport has
been included as part of the Green Cars initiative (see section I1.5.3 below).

NMP.2012.2.2-1 Biomaterials for improved performance of medical implants

Technical content/scope: Implants are widely used in therapeutic applications in many
branches of modern medicine. The success of such treatments critically depends on the
biocompatibility, risk of infection and long-term stability of the biomaterial(s) used to
produce the implant. Applications may in principle address any disease or condition, with due
justification.

Research proposals should aim to develop one or more functional
biocompatibility and long-term stability of degradable or no

materials for improved
adable implants. They

performance and behaviour. The potential for a significant eutic outcome in
a defined clinical application should be demon ould generate
comprehensive pre-clinical data, but funding for cli realistic
endpoint of the project should be described and j project, the

affairs, including the investigational medicinal produc r (IMPD), should be completed
rotocols should be planned in

In order to ensure pact of the research effort, the active
participation of clinicians ai i3 s, including SMEs, represents an added value
to the activities and this ; ¢ evaluation, under the criteria Implementation

biomaterials with improved biocompatibility and long-
or (i1) One or more in vitro assays to predict in vivo behaviour of

longer duration o
industries.

ants; and/or (v) Increased competitiveness of European biomaterials

NMP.2012.2.2-2 Materials for data storage

Technical content/scope: Data mass storage technologies are fundamental building blocks of
information and communication technologies (ICT), which are becoming increasingly
ubiquitous in the daily life of EU citizens. An exponentially increasing need for more and
more 'memory' is shared by most areas of ICT applications, such as enhancing life comfort
and security, leisure, education, business and improving work productivity. However, the
limits of improving the performance of current technologies in terms of storage density or
power consumption are already being approached.
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Research proposals should focus on developing advanced materials and/or their precision
preparation for next generation non-volatile data storage applications; developments leading
to incremental improvements of ‘classical’ charge-storage and magnetic hard disk based
memories are excluded. The developed materials should show a clear route to memory cells
with a significant advance over the state-of-the-art in terms of parameters such as storage
density, reading/writing time, power/energy requirements, stability, in-service reliability and
cost and/or allow additional functionalities. Scalability to the pre-industrial phase may be
investigated. While the bulk of the research should be on the materials science, the
development of a memory test structure, possibly operational at room temperature, can be
included as proof of viability of the new material. The design of devices as such is not
included in the present call.

Research under this topic will contribute to the FET-Flagship i tive, in synergy with the

FP7-ICT work programme.
Funding Scheme: Small or medium-sized collaborative proj

Expected impact: (i) Memory cells with storage de i . d/or (ii) write
energy consumption less than 50 pJ/bit; and/or (iii)
reasonable future cost per Tbit.

NMP.2012.2.2-3 Advanced materials for high-temp re power generation

Technical content/scope: High-temperatu : or importance in many
industries including e.g. primary metal ction, material processing,
chemical engineering, transportation and po
price of fuel is a major component of overal

o the operating temperature. For instance,
power plants operating ‘¢ than 615 °C are usually not constructed,
because of the limitations 0 aterials used for making the tubes, drums, and

ionic conductivity echanical properties. Design studies should also be performed when
necessary in order t9'investigate the potential of reductions in the use of expensive materials
so as to make the concept as economically attractive as possible. The materials concepts
proposed should be cost effective, easy for fabrication, construction, monitoring and control.
Environmental and safety issues should be addressed as appropriate. Attention should also be
paid to the life cycle analysis of the new solutions in comparison to the ones currently used.
Modelling as an ancillary activity for improving and optimising design and for producing
cost effective predictive tools could be included, as well as specific sensors to ensure
monitoring and enable in-service control. Emphasis should be given to material behaviour
modelling and structural integrity analysis under extremely severe operating conditions (e.g.
creep, fatigue, thermal-mechanical fatigue, oxidation and their interactions, at high service
temperatures). Standardisation and/or the production of (certified) reference materials may
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also be addressed as an integrated part of the research proposal as well as appropriate novel
inspection technologies and methods that might be required.

In order to ensure industrial relevance and impact of the research effort, the active
participation of industrial partners represents an added value to the activities and this will be
reflected in the evaluation, under the criteria Implementation and Impact.

Funding Scheme: Small or medium-sized collaborative projects — Specific International
Cooperation Actions (SICA) to promote the participation of emerging economies and
developing countries: Eastern partnership countries (Armenia, Azerbaijan, Belarus, Georgia,
Moldova and Ukraine). Consortia must include at least two participants from different
Eastern Partnership countries.

Expected impact: (i) Increased power plant efficiency by at least 30% allowing operations at
substantially higher temperatures; and/or (ii) Lower emissi . CO;, and/or other
pollutants) in a cost effective way; and/or (iii) Improved r in-service materials;
and/or (iv) Increased safety in the plants of application; a eration between

the EU and the Eastern partnership countries.

NMP.2012.2.2-4 Cost-effective materials for 1 or off-shore wind energy
applications

Technical content/scope: Off-shore ential but also poses great

Plan (SET-Plan) on wind energy thus co s this its strategic objectives. In
particular, new cost-effective materials, ar 5. pcesses are crucial for the next

material comblnatlons @ i ssociated with the rotor, and in particular the
blades, of anm b urbme generator The reductlon of the welght of the

e and humid environment, under severe temperature variations
Compliance with environmental regulations as well as the

emphasis on the re ability. Blade design may be addressed if specifically relevant to the
development of the materials. Dedicated modelling, standardisation, improvement of rotor
blade test methods and/or the production of (certified) reference materials may also be
addressed as an integrated part of the research proposal.

In order to ensure industrial relevance and impact of the research effort, the active
participation of industrial partners, including end users and those involved in industrial
development in harsh environments, represents an added value to the activities and this will
be reflected in the evaluation, under the criteria Implementation and Impact.

A complementary call for proposals can be found under Theme 5 'Energy’.

Funding Scheme: Small or medium-sized collaborative projects.
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Expected impact: (i) Considerable reduction in weight of components, based on the
properties of the materials, architectures, or processes; and/or (ii) Increasing the reliability
and operational life of components under realistic conditions; and/or (iii) Improving the cost
modelling, including maintenance intensity; and/or (iv) Developing manufacturing concepts
for the construction of components with less production defects; and/or (v) Improving
material use efficiency; and/or (vi) More favourable cost/efficiency ratio; and/or (vii)
Improvement also of blades for on-shore turbines; and (viii) Contributing to the achievement
of the SET plan.

NMP.2012.2.2-5 Halogen-free flame retardant materials

siness for the chemical
iety. However, many

Technical content/scope: Flame-retardant materials are a majo
industry and can be found practically everywhere in mo
additives have detrimental effects on the environment and
limited in use. Some Brominated Flame Retardants have i
directive (2002/95/EC), but this does not imply that are free from
health and environmental concerns.

Research proposals should focus on developing®co
free flame retardants well beyond the state of the art. posals should include a credible
validation and demonstration of the required fire classifi for the intended applications

: behaviour, reaction to fire,

economical via outes for recycling and/or reuse. The proposals
compliance. Standardisation activities may be included;

ient of other uses of the proposed materials, such as replacement
of phthalate plasticisers in consumer goods.

In order to e fficient implementation and maximum impact of SME-related
activities, the leading fole of SMEs with R&D capacities will be evaluated under the criteria
'Implementation' apd 'Impact: the coordinator does not need to be an SME but the
participating SMEs should have the decision making power in the project management; and
the output should be for the benefit of the participating SMEs and the targeted SME

dominated industrial communities.
Funding Scheme: SME-targeted collaborative projects.

Expected impact: (i) Deployment and use of new and better performance flame retardants;
and (ii) Contribution to achieving EU policies.

19 http:/Ict.jre.ec.europa.eu/assessment
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NMP.2012.2.2-6 Photocatalytic materials for depollution

Technical content/scope: The photocatalyst-based destruction of noxious organic
compounds in air, water or soil is a versatile and clean technology, which can be applied to
the treatment of a large variety of chemicals, including not fully biodegradable or toxic
compounds. This technological approach appears extremely promising for the recovery of
polluted media in industrial environments or in difficult to reach areas such as e.g. in the case
of accidental oil spills in remote zones, as unfortunately witnessed in the recent past.
Successful and timely intervention can indeed avoid major damages to people, the
environment and the economy. Furthermore, remote areas may lack power supplies so that
the possibility of using solar light or other naturally available energy weuld be advantageous.
As a non-binding example, nanostructured photoactive films can ioned to improve
light harvesting and charge separation, and to extend the photo ity into the visible light
region by altering the band structure of the materials, as o develop improved
photoreactor units using solar light.

The research proposals should unite EU and ASEAN re mmon goal of

improved ways to enhance the -efficiency. i itical and
photocatalysis should take place at normal ooperation of
scientists from different fields is welcome in order to p om innovative inter-disciplinary
or 'converging' approaches.

Cooperation Actions ( participation of emerging economies and
developing countries; ntries . ia must include at least two participants

Expected impact: (i) Reinfa owledge base on improved photocatalytic
materials and ogies, patticularly when could operate in remote areas; and/or (ii)

(iv) spread of knowledge to stakeholders, particularly decision takers; and (v)
ientific kno

To contribute more<ctfectively to industrial innovation in Europe, NMP-Materials should also
have a structuring effect, building up and exploiting the potential of the European Research
Area or — in selected fields — acting at an international level. Actions will be supported to
network actors of research and innovation, or to create new synergy. The cross-sectoral
nature of materials research and the widespread impact of its applications create obvious
links with the other Themes under the Specific Programme 'Cooperation'. The increasingly
important international dimension of industrial research requires a proactive approach to
working with third countries in the field of materials research. International cooperation

' ASEAN is the Association of Southeast Asian Nations; the member nations at the deadline of the call can be
found at http://www.aseansec.org/18619.htm.
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activities are, therefore, an important issue, in particular for those research areas where there
is clear mutual benefit in terms of knowledge generation and market expansion. Specific
actions may be foreseen, such as joint research activities that may be implemented via
coordinated calls to address objectives of mutual interest. This may be of interest, in
particular, in the case of industrialised countries and those having signed an S&T cooperation
agreement which includes the materials field. In addition, specific Support and Coordinated
Actions can promote better links with international co-operation partner countries. These
activities will also support, and contribute to, a variety of other European policies as
described in the topics.

NMP.2012.2.3-1 Networking of ETPs and main materials
materials science and engineering

ective stakeholders in

Technical content/scope: Several European Technology P
collective stakeholder's entities are operating in technolo

NMP Theme. Although they have been capable i ¢ needs and
challenges of their technology areas effectively, 4 economic
challenges going beyond the technological ne gh a cross-
platform, collaborative approach. This is expected to the efficiency of transferring

R&D results into products.

In view also of the realisation of the Thm er, Europe 2020 priorities
having strong links to research and in
synergies between major materials stake .g¢ ETPs, materials societies,
National and/or Regional Programmes and o ETs, activities on the Lead

€.g. concern: socio-ece i dies, i i esearch strategies, priority settings, etc;
(ii1) development of i i in materials science and engineering, e.g.
proposing measures coneerning ioRs-:eontinuous training, synergies to be reached,
reinforced infta tc; (i opment of strategies for boosting innovation in

Funding Scheme: Coordination and Support Actions (coordinating actions). No more than
one coordination action will be funded.

Expected Impact: (i) Improved synergy amongst major stakeholders in materials research
and innovation; (ii) More efficient implementation of ETPs' Strategic Research Agendas and
Road Maps; (iii) Facilitating the development of future research and innovation initiatives in
the NMP-Materials field.
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I1.3  Activity 4.3 New Production

The approach remains focused on the transformation of EU industry from a resource intensive
to a sustainable knowledge-based industrial environment. This entails creating the appropriate
conditions for continuous innovation (in industrial activities and production systems,
including design, infrastructure, equipment, and services) and for developing generic
production 'assets' (technologies, organisation, production facilities and human resources),
while also meeting overall industrial safety and environmental requirements. Particular
attention should be paid to promoting activities which support the ada ation and integration
of SMEs to the new needs of the supply chain as well as to n impulse to the
innovation in SMEs and the creation of high tech SMEs.

The research content in this activity is heavily influenced b ic-Private Partnership

initiatives adopted within the framework of the Europea ge. Many topics
which will be covered by the PPP initiatives are releva ectives of the
New Production activity of the NMP Theme. The fo entirely

NMP.2012.3.0-1 Highly efficient chemical syntheses using alternative energy forms

Technical content/scope: Novel react
precise control of chemical transformations at acti ys may lead to totally new
and highly efficient procedures for chemi is., Exdmples include electricity as
activator for physical and chemical transfo ave/plasma-enhanced reaction or
ultrasound a531sted dlsper also be facilitated by the use of

effects exceeding two O ‘
mechanisms 0 antly enlarge the applicability potential of
celeration of chemical processes to 'fit' in microsystems,

ombining alternative energy transfer mechanisms with

research in relation to methodologies for targeted supply of
innovative forms ‘¢ ergy integrated with novel reactor concepts for precise control of
chemical transformations and reaction pathways. Basic scientific and engineering
understanding of the mechanisms behind the alternative energy-based processes and of the
relations between various parameters influencing those processes has to be developed using
experiments, characterisation and modelling. The project results should determine the range
of application for alternative energy based operations and deliver evidence of technical and
economic feasibility of corresponding process concepts as well as concepts for robust and
scalable equipment meeting industrial standards.

Close research collaboration between chemical engineering and other disciplines, chemistry,
materials science, catalysis, electronics and applied physics in particular, are envisioned. In
order to ensure industrial relevance and impact of the research effort, the active participation
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of industrial partners is expected. The integrated reactor concepts should be demonstrated in
order to verify the future potential of the technology.

Funding Scheme: Small or medium-sized collaborative projects.

Expected impact: Substantial advantages in terms of functionalities difficult to achieve with
conventional technologies, precision control, selectivity process performance and energy
savings are expected to lead to a targeted improvement in resource and energy efficiency of
50%.

methodologies are usually based on oversimplified accident
during major accidents of the recent past, proved to be
because the total risks arising from the global interactio
the human and organisational dimensions were not or j

necessary to investigate ways to analyse risk exposur o provide an estimation of the
ability to recover from regular and irregular variatio isruptions and degradation of
expected and unexpected events (resiliche
dynamic risk control in their operatir

change.

Particular focus should
procedures for safety-

mtegrated ¢solutions coupling the technical
| equipments with the concerned industrial

A test-bed facility could )
ideas, such as odels, risk metric identification, communication
1 ity representations, computer aided design, information

pg, rapid prototyping, etc.

ges and safety-related decisions which often involves a multi-
>ss. The developed approaches must be conceived as life long

These tools and asseeiated methods should prove to deliver cost-effective added value to the
business and should be of practical use, in particular for European SMEs and companies
which do not necessarily possess competent expertise within risk analysis in order to
substantially reduce the number of accidents in Europe.

It is expected that efforts in safety-related research will be coordinated across several
industrial sectors. Demonstration and training activities should be given substantial coverage
in the project. International cooperation and possible cooperation with ERA-NETs are
welcome.

In order to ensure industrial relevance and impact of the research effort, the projects are
expected to be driven by industry or service providers to industry, and this will be reflected in
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the evaluation, under the criteria Implementation and Impact. End-user participation is also
expected and this will be likewise reflected in the evaluation.

Funding Scheme: Small or medium-sized collaborative projects.

Expected impact: Improved global safety performance, integrated into business strategies
and management decisions, will benefit the whole value chain and stakeholders. This is
expected to generate a competitive advantage for European companies leading to more,
healthier and highly specialised jobs. The development and consolidation of an innovative
knowledge-based industrial safety management system and culture, at company level, inside a
whole industry sector and across industrial sectors is expected to support the sustainable
growth of European industry and the development of a more risk info i
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I1.4 Activity 4.4 Integration

The integration of knowledge and technologies of the three areas of research above is
essential in order to speed up the transformation of European industry and its economy, while
adopting a safe, socially responsible and sustainable approach. The research will focus on
new applications and novel, step-change solutions responding to major challenges, including
the RTD needs identified by the different European Technology Platforms.

This research should enable and sustain the knowledge-based transformation of current
industrial sectors and the development of new science-based sectors ugh the integration
of new knowledge from nano-, materials-, and production technologics in sectoral and cross-
sectoral applications. The RTD approaches and objectives apph e partners should lead
to results (products, processes, methods, etc) and impacts w serve the guidelines
of the sustainable development paradigm, namely t
environmental protection and the societal dimensions, 1 i ncerns (public

— Transforming traditional indus i hallenge of low-cost
competition, as well as rapidly chang i and behaviour. It should
increase its productivity through ney high-added value products and new
business models;

Fostering scale-i : ialised suppliers industry through the adoption

ch will play a key role in establishing a high-
ced the integration of most of the advanced
Nanotechnologies, Materials and Production activities,
icw, high value, products and services, processes and

value _E

ds a sustainable supply industry is another key objective in supporting
] ity innovation, especially for sectors with a large environmental

impact.

NMP.2012.4.0-1 Novel materials and design-based solutions for the creative
industry

Technical content/scope: Seventy per cent of all technical innovations have been estimated
to be directly or indirectly linked to innovative materials. 'Creative industries', as defined in
the EC green paper 'Unlocking the potential of cultural and creative industries', are those
industries which use culture as an input and have a cultural dimension, although their outputs
are mainly functional. They include architecture and design, which integrate creative
elements into wider processes, as well as subsectors such as graphic design, fashion design
or advertising. The economic importance of creative industries has been estimated in terms
of employees (almost 6 million in 2004 in EU-25) and in terms of contribution to the GDP
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(2.6% of the EU-25 GDP).'> The large majority are SMEs (even micro-companies)
producing unique products and services. Materials for the creative industry are normally
associated to interdisciplinarity in the materials science, design and engineering,
responsiveness to cultural and social evolution, addressing breadth and depth of human
centred applications. Novel and profitable business areas for the European industry can be
searched for, through conceiving, manufacturing and marketing innovative products,
processes and services which are which are human-centred, need-driven, design-led and
materials-anchored. Examples can be touch-screens, ‘feeling-good materials’ or materials for
interior design (at home or office, in the car etc). A great challenge is to conceive a new
material at the same time as a new product, thus also defining the appropriate production
process and bringing it down the production chain as fast as possi The advantage of
coupling product design with materials development is enormous. edicated workshop has
recently identified technological and non-technological bo s in the connection

materials vs. creative industries; launching dedicated resear: as recommended as
well as establishing reinforced relationships between i gineers and the
creative industry professionals/designers.

Research proposals should develop fully novel smagt’and functional materia feature
particular properties and functionalities, not solg rs, but also
embedding aesthetic, sensual, tactile, and cultura ¢ » Materials “scientists and
industrial designers should work together in the researe aving scientists involved in the
design process is expected to increase the de51gners kno e of the performance potential

of materials that could be used and
materials research is expected to boost a
materials adapted to their industrial use a

1g the conception of novel
ercial success of the future

into account and represent.ansa i proposals, which will be taken into
account in the evaluation$s

NMP.2012.4.0-2

Technical content/scope: Standardisation is an important tool to facilitate innovation and
bring new products to the market. However, closing the gap between the knowledge obtained
through research and the actual market introduction of a new product or technology is often
proving very difficult. In order to strategically facilitate the transfer from research to
innovation within different domains of the NMP programme, supporting activities to prepare
standardisation are requested.

support for standardisation needs

The proposed support actions should build on the scientific and technical achievements of
NMP projects, or clusters of projects, funded under FP6 and/or FP7. It should address the

12 “The impact of culture on creativity’ — study conducted by KEA for the EC, June 2009
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preparation of standards and metrology issues in order to vigorously push the knowledge
towards industrial innovation. The proposals should address the specific standardisation
needs and deliver the elements needed (e.g. as a new CEN work item or workshop
agreement) to fully achieve the final standards; and suggest methods to better measure and
control them. The implementation of methodologies and/or inter-comparisons to facilitate the
preparation of standards may also be addressed. The identification of the relevant
standardisation needs should be based on advanced enabling technologies, while taking into
account the international situation and the potential for European consensus building. As
such, beneficiaries should liaise in an appropriate manner with ongoing activities by National
and European standardisation bodies in the fields. The projects must be able to address all
related IPR issues.

Active participation of representatives of technology providers and potential end-users, such
as industrial associations represents an added value to the acti this will be reflected
in the evaluation, under the criteria Implementation a ollaboration with
EURAMET (including EMRP'?) may also be foreseen.

Duplication of work already completed or ongoing in thi (e.g. projects NANOSTRAND
and Co-Nanomet) must be avoided.

project and the project duration must not exe

Special Feature: This tOplC is partlcularly S peration at the international level,
however, such cooperatio

NMP.2012.4.0-3 nnovation in the forest-based sector for increasing resource
efficiency and tackling climate change with competitive customer solutions — ERA-NET
Plus topic jointly implemented by Theme 2, FAFB, and Theme 4, NMP

Technical content/scope: The aim of this ERA-NET Plus is to pool the necessary financial
resources from the participating national (or regional) research programmes and the EU, to
launch a joint transnational call for proposals for research, development and innovation in the
forest sector. The objective is to support the transformation of European forest-based industry
and sustainable forest management for increasing resource efficiency and adapting to and
mitigating climate change effects. This will be achieved by integrating knowledge and

13 http://www.emrponline.eu
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technologies of large-scale industrial products and processes, as well as primary production.
One possible strategic approach could be the substitution of non-renewable resources (e.g.
materials and chemicals, in construction or as an energy source), by renewable forest-based
solutions to reduce carbon emissions and waste. Strategic renewal in forest industry value
chains also needs to consider change in raw material availability and composition due to
anticipated impacts of environmental and climate change on forest resources. The joint
transnational call will address the whole forest-based value chain, from the sustainable
management of forest resources through their efficient utilisation in industrial processes to
value added products and competitive customer solutions.

rate with the funds
ils on the topics
t shall be selected upon

Thematic focusing of this joint transnational call should be comme
available, so as to ensure a reasonable rate of success in the ca
covered by the call will be decided by the participants in due ti
consultation with the Commission services concerned.

under the criterion Impact.

Additional information:

— The topic is implemented jointly with Theme FB (under topic identifier
KBBE.2012.1.2-08). It is identica ach proposal must be
submitted only once, either for topic K NMP.2012.4.0-3, but not
both. Only one of the activity codes aba ; ] ubmit application.

— One project may be funded.

(i1) achieve critical , ure better use of limited resources in fields of mutual
interests; (iil) share 3 : ng research programmes; (iv) promote

launched by the Co 1ssion and by the Member States, to the benefit of the coherence of the
overall actions within the field of research and innovation in industrial technologies as
intended in FP7-NMP. Member States which will hold a forthcoming Presidency of the
European Union are Ireland and Lithuania (2013 Presidencies) and they may be particularly
interested in the present call. In order to ensure high political and strategic relevance, the
active involvement of the competent National Authority(ies) will be evaluated under criteria
'Quality' and 'Impact'. The proposed Support Action(s) should address topics that are of high

' This topic is for an ERA-NET Plus. Only ERA-NET eligible partners can participate. The minimum number
of participants is set at five independent legal entities managing publicly funded national or regional
programmes, from five different Member States or Associated Countries. Please refer to Annex 4 of the
Cooperation Work Programme, including the Call Fiche FP7-ERANET-2012-RTD.
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relevance at the date of its taking place. An appropriate equilibrium should be present in the
proposed action(s), with balanced presentation of various research and industrial elements and
points of view. Participation of non-EU actors is possible. Outreach activities may be
included such as e.g. a press programme and/or an event dedicated to schools.

Funding Scheme: Coordination and Support Actions (supporting actions).

Expected Impact: (i) Review of research, industrial and/or societal developments linked to
the NMP areas, as appropriate; and/or (i) Sharing of information and comparison of points of
views; and/or (iii) Networking various stakeholders and supporting their activities, e.g.:
natural scientists, social scientists, researchers, industrialists, investors, environmentalists,
museums and/or schools.

I1.4.1 Raw materials

Raw materials are essential for the sustainable functionin ies. Access to and
affordability of mineral raw materials are crucial fi
economy and the competitiveness of European ind
places renewed emphasis on raw materials: in p
of waste and recycling.

NMP.2012.4.1-1 New environmen i minerals processing

easily applicable in

essing chain from mined rock to high grade

The proposals should add
i etallic, industrial or construction minerals.

marketable ma of one 0

ive approaches for developing and integrating new
resource-efficient mineral processing routes and

novel technglogies for the processing of low-quality raw materials and tailings with
increased removal of impurities and recovery of usable minerals, including base and
precious metals, but also critical raw materials for the EU", for example rare earth
elements.

- closed process system with non-toxic reagents with zero impact on existing
surroundings, and where appropriate mobile mineral processing plants;

- advanced waste, water and energy management;

'3 http://ec.europa.eu/enterprise/policies/raw-materials/critical/index_en.htm
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- better process control and automation through intelligent IT based systems for process
intensification and reducing human exposure.

Deliverables include the field demonstration of the integrated processes and technologies
above. Project proposals are also expected to contribute to:

- roadmaps and other contributions to related policies and initiatives on raw materials at
the EU and Member State levels;

- promoting best practices and new best available technologies in the field;

- related standardisation and normalisation activities.

effort, the active
presents an added value
iteria Implementation

In order to ensure industrial relevance and impact of the res
participation of both minerals and downstream industrial partner
to the activities and this will be reflected in the evaluation, un
and Impact.

Funding Scheme: Large-scale integrating collaborative

cyson resource imports and to
create jobs in Europe; (iv) Mineral processing oper with zero impact on existing
i i environments; (vi) Replace
polluting or dangerous processes, mini consumption and CO2

emission.

NMP.2012.4.1-2
applications

of key metals in high-tech

Technical content/s becoming more and more dependent on
metals which are essen t advanced technological products, such as
circuit boards, semicondd agnets, mobile phones, computers, home

~ example these metals include platinum group and rare
products is 1ncreas1ng globally, because of the

Within this SME 1ve sector, there is also potential to significantly improve recycling
efficiency and capagity by encouraging innovation and introducing more effective processes
and technologies. This would save costs, energy, and natural resources and thus help Europe
to be less dependent on prices and imports of the key metals in high-tech applications.

Research activities should address all of the following areas:

- assess the status of major sensing technologies for the separation of the various
materials and address the challenges of a more efficient pre-treatment and the
metallurgical refining process for key metals;

- assess the re-usability and recyclability at the end of life of key metals;
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- cover the logistics aspects of the value chain of high-tech advanced technological
products and include integrated impact assessment studies to assess and evaluate
environmental and economic impacts as well as the suitability of the innovative
technologies for application within the EU.

The proposals are expected to cover demonstration activities, including pilot implementations
in industrial settings and to show a clear application potential in the short-term.

The recycling of batteries for vehicles is already addressed within the Green Car PPP
initiative and therefore it is not covered in this call topic.

act of SME-related
under the criteria
o be an SME but the
ject management; and

In order to ensure an efficient implementation and maximum i
activities, the leading role of SMEs with R&D capacities will be ev,
'Implementation' and 'Impact’: the coordinator does not nee
participating SMEs should have the decision making power i
the output should be for the benefit of the participatin
dominated industrial communities.

Funding Scheme: SME-targeted collaborative proje

Expected impact: (i) Reduction of overall was of resource
efficiency, through a more efficient recycling of critic r instance from electronic
waste, efficient recycling processes, clean recycled pro nd good working environments

within a circular economy. (i1) Competi

NMP.2012.4.1-3 De t of advanced magnetic materials without, or with
reduced use of, criticz

Technical content/Scof C essential e.g. in transport, wind energy and
refrigeration applications, : rollable magnetic materials are being used in
IT applications ic materials may require the use of critical raw materials which are

ements, there is a need to focus research on developing new
critical raw materials (or with drastically reduced quantities),

reducing the use O al raw materials in view of the raw materials initiative'’ has already
been initiated, but finding high-performing magnetic materials is only in its infancy and
further research is needed.

Research proposals should address the development of novel advanced magnetic materials
that reduce the dependency on Critical Raw Materials. The proposed solution should show
substantial improvement on their performances and/or on the elimination or drastic reduction
of use of critical raw materials The nature of magnetism to be investigated could be, but is
not limited to, carbon-based magnetism (e.g. in graphene and functionalised nanotubes),
molecular magnetism, interface- and defect- (impurities or structural defects) based

' http://ec.europa.eu/enterprise/policies/raw-materials/files/docs/report-b_en.pdf
7 COM(2008)699
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magnetism, or magnetism in complex heterostructures or in magnetic fluids. New magnetic
material with better characteristics, hard permanent magnets with a high energy product (high
magnetisation and high coercivity) and soft permanent magnets with low coercivity,
materials exhibiting half-metallicity or a high magnetocaloric effect and externally
controllable magnets are included. The research should investigate how to reduce or
substitute the quantities needed of scarce elements via modelling and material design
improvements. Eco efficient production and recycling processes as integrated part of the
material science and engineering research should be proposed to increase manufacturability
and to reduce the total amount of critical raw material necessary. Estimates of cost
comparisons should also be elaborated. Standardisation and/or the production of (certified)
reference materials may also be addressed as an integrated part of th arch proposal. The
research should include test structures to validate the material erties and should also
consider how to extend the life time of materials; an LCA shoul the targeted reduction

In order to ensure industrial relevance and impact ort, the active
participation of industrial partners represents an adde i

or wind turbines or innovative niche appl
material with reduced reliance on scarce ele

NMP.2012.4.1-4
needs and prioxiti

asures to secure and improve access to raw materials for
raw materials COM(2008)699 and accompanying Commission

secure access to ¢ aw materials and to enhance its efficient use (Critical raw materials
for the EU — Repoyt of the Ad-hoc Working Group on defining critical raw materials').
Amongst other actions, the report recommends: (i) to improve the availability of reliable,
consistent information in relation to raw materials; encouraged more research into life-cycle
assessments for raw materials and their products on a 'cradle-to-grave' basis; (ii) to create a
working group(s) to further analyse the impact of emerging technologies on demand of raw
materials; and (iii) to engage in policy actions to make recycling of raw materials or raw
material-containing products more efficient, including the promotion of research on system
optimisation and recycling of technically-challenging products and substances, according to
an appropriate LCA approach. The report also recommends that substitution should be

18 http://ec.europa.eu/enterprise/policies/raw-materials/files/docs/report-b_en.pdf
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encouraged, notably by promoting research on substitutes for critical raw materials in
different applications and to increase opportunities under EU RTD Framework Programmes.

The proposed support action should network interested stakeholders, in order to create a pole
of competence on the emerging field of the substitution of critical raw materials. It should
identify and propose initiatives to help to address relevant EU policies effectively, and also
address the specificities of this area such as its industrial, environmental, economic and
geopolitical aspects. During its life, the action should collect and elaborate data and make
available to the EU Institutions and Member States accurate pictures, analysis of needs,
threats and opportunities and proposals for further action. A roadmap of actions, actors and
timing, including mapping and networking of existing national activities and/or centres
should be developed. During negotiations, complementarity wil sured with work
performed in response to topic GC.SST.2012.1-3, 'European str: for rare materials and
their possible substitution'.

project.

Funding Scheme: Coordination and Support Actio
supporting action will be funded.

Identification and prioritisation of R&D
regarding the substitution of critical ra

e EU strategic approach
Improved coordination in

competitiveness of th
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II.5 Recovery Package: Public-Private Partnership (PPP) topics within NMP

The European Economic Recovery Plan adopted by the European Commission on 26
November 2008 and endorsed by the European Council on 11-12 December 2008 proposes
actions to develop technologies for the manufacturing, construction and automotive sectors,
which have recently seen demand plummet as a result of the crisis and which face significant
challenges in the transition to the green economy. The Commission proposed to increase
research financing through the RSFF instrument and to launch three Public-Private
Partnerships (PPPs) which provide the required support to the three sectors:

EU manufacturers
pressures by increasing
ent and integration of

¢ in the manufacturing sector: a 'Factories of the Future' initiative
across sectors, in particular SMEs, to adapt to global competi
the technological base of EU manufacturing through the
the enabling technologies of the future, such as engin

technologies and the development of energ i igls in new and
renovated buildings with a view to reducing radi energy consumption and CO,
emissions (EUR 1 billion);

e in the automotive sector: a 'Green Ca itiative, i i rch on a broad range of
technologies and smart energy infrastructu i ieve a breakthrough in the
use of renewable and non-polluting eng ) afety and traffic fluidity (EUR 1
billion).

These initiatives are pé
cooperation betwee

integrated package to be implemented in
thin the Commission, complemented by

art' investments to prepare the ground for the future of the EU
e a knowledge-based and low carbon economy, as stated in the
is crucial for the EU to come out from the crisis stronger, more
sustainable and mo petitive.

The Commission,” working in close collaboration with industrial representatives, has
developed multi-annual roadmaps and longer-term research strategies for the three sectors.
The initiatives will continue to be implemented through a series of Cross-thematic Calls under
the 2012 Work Programme between the relevant FP7 Themes. Responsibility for these Cross-
thematic Calls is as follows:

e The 'Factories of the Future' initiative involves financial support from the NMP'" and
cT® Themes;

' Nanosciences, Nanotechnologies, Materials and New Production Technologies
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e The 'Energy-efficient Buildings' initiative involves financial support from the NMP,
Energy, ICT and Environment Themes;

e The 'Green Cars' initiative involves financial support from the Transport, ICT, NMP and
Environment Themes.

In addressing the industrial needs and objectives of each PPP, the Themes will work closely
together to ensure a coherent, complementary and holistic approach. To ensure high visibility
and to promote cooperation and exchange of information between the research projects
funded under the different Themes, it is intended to gather the researchers and the industrial
stakeholders together in annual cross-thematic workshops and semi for each PPP. This
would be part of the implementation of the projects.

% Information and Communication Technologies
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I1.5.1 'Factories of the Future' Public-Private Partnership (FoF) - Cross-
thematic Coordination between NMP and ICT

Manufacturing is still the driving force of the European economy. Manufacturing activity in
Europe represents approximately 21% of the EU GDP and provides about 20% of all jobs
(more than 30 million) in 25 different industrial sectors, largely dominated by SMEs. With
each job on the factory floor generating approximately two other jobs in services, about 60
million people are additionally engaged in the related service areas. Therefore, manufacturing
is of high importance to Europe, with a huge potential to generate wealth, jobs and a better
quality of life. The long-term shift from a cost-based competitive advantage to one based on
high added value requires that European manufacturing increase chnological base,
building on the EU's excellent R&D in this domain, and develdps a number of enabling
trans-sectoral production technologies.

The Factories of the Future PPP Initiative aims at helpi g enterprises, in
particular SMEs, to adapt to global competitive p the necessary
enabling technologies to support EU manufacturin rs. It will
help European industry to meet the increasing eener, more
customised and higher quality products through the sition to a demand-driven

industry with lower waste generation and energy consu

The activities will concentrate on incre of EU manufacturing
through the development and integration gies of the future, such as
engineering technologies for adaptable industrial processes, ICT for
manufacturing, and the novel industrial handling of ad ed materials. The initiative will
concentrate on industry-led j ill include demonstration activities, such as
large-scale production- validation and market applications. The
partnership will work{ta dentify the R&I> needs of manufacturing industry and in

particular SMEs. It ord er_ensure the PPP character of the initiative, a large part of
the activities in the proje X ormed by industrial organisations themselves.
This initiative oss-sectoral and including efforts to address the needs of
SMEs, ai o a,dynamic and competitive knowledge-based economy

efficiency of re ¢s, human potential and knowledge creation.

e ICT-based production systems and high quality manufacturing technologies capable of
optimising their performance with a high degree of autonomy and adaptability for a
balanced combination of high throughput and high accuracy production.

e Sustainable manufacturing tools, methodologies and processes that have the capability of
cost-efficiently shaping, handling and assembling products composed of complex and
novel materials.

The indicative budget for 'Factories of the Future (FoF)' is EUR 160 million in 2012, of which
EUR 100 million is from the NMP Theme and EUR 60 million from the ICT Theme.
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I1.5.1.1 'Factories of the Future (FoF)' - Public-Private Partnership —

- Topics covered by the NMP Theme

FoF.NMP.2012-1  Adaptive production systems and measurement and control
equipment for optimal energy consumption and near-to-zero emissions in
manufacturing processes

Technical content/scope: One of the cornerstones for a sustainable development of the
manufacturing sector lies in achieving high productivity ratesgwhile reducing the
environmental impacts associated with the manufacturing process challenge can be
tackled by designing in an integrated manner adaptive producti stems for eco-efficient
processes and systems, using the information of sensors and 1 easurement methods.
ulfilling customer

needs with the minimum possible use of energy and mateti . control system
needs to focus on concepts which facilitate the evaluati ent,of energy
efficiency in manufacturing processes. Firstly, a ent system
at European or global level with suitable and meas ce Indicators

(KPIs) has to be developed, utilising new sensor visual systems for in-process
measurement as enablers. Secondly, concepts for evaluati is KPI related information have
to be developed, followed by decis support, 1i.e. control mechanisms and
improvement measures have to be impl
development of such concepts, factories eir energy performance in real-time,

and quantitatively measureable) Energy KPIs as
KPIs, together with the development of conceptual

esting and recovering portions of the energy involved in
es, both at machine and at a system level, as well as in the plant

In order to ensu ndustrial relevance and impact of the research effort, the active
participation of industrial partners, including SMEs, represents an added value to the activities
and this will be reflected in the evaluation, under the criteria Implementation and Impact. The
projects are expected to cover demonstration activities, including pilot implementations in
industrial settings, and this will be likewise reflected in the evaluation.

Special features: This topic is particularly suitable for collaboration at international level,
particularly under the IMS scheme ?' . Project partnerships that include independent
organisations from at least three IMS regions® are therefore encouraged.

I IMS (Intelligent Manufacturing Systems) is an industry-led, global, collaborative research and development
programme, started in 1995 as the world’s only multilateral collaborative R&D framework: www.ims.org

22 The current member regions of IMS are the European Union, the United States of America, Korea, Mexico
and the EFTA states of Norway and Switzerland.
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Funding Scheme: Large-scale integrated collaborative projects.

Expected impact: An efficient use of material and energy resources along the lifecycle of
manufacturing processes will lead to notable reductions in environmental impacts while at the
same time a sustainable economic growth and an increased social well-being will be assured.
These processes will know their energy performance in real-time, facilitating more effective
business decisions and reactions, based on accurate and up-to-date information. In quantified
terms, the new generation of production processes and systems of near-to-zero emissions will
be expected to lead to the following impacts along their lifecycle:

- At the use stage, reduction above 40% in the consumption of energy resources when
compared with conventional manufacturing processes.

. chemicals, hazardous
d standards to almost

- At the use stage, reduction in the process emissions
materials, dust, air, water, oil) far below the prescriptiv
ZEero.

- At the end-of-life stage, contribution towards a 10 components in
new life cycles.

These quantified impacts will have to be corroboré ropri i Assessment

techniques. Moreover tools and methods developed 1 topic will help end-users
become compliant with the new standards EN16001 o 50001 for Energy Management
Systems. Projects are also expected of new scientific, technical
economic and social factors to suppo opment and promote the
standardisation and definition of eco-labelled esses and products. Finally, projects will
have to support EU policies and legislati activities in the manufacturing

sector.

the sustainable, predictive

odologies and approaches based on intelligent
sucial when improving productivity and reducing machine

ecting and organising data (e.g. Artificial Intelligence and Data
concepts of advanced maintenance addressing flexibility, easy
integration in prod environments and easy to interpret recommendations and results. By
combining different sources of process data coming from advanced embedded information
devices, the knowledge inferred from production equipment will be reinforced and reused in
the maintenance learning/training process. These techniques will also provide a useful
decision making support tool based on optimal planning and scheduling of maintenance
operations in order to optimise the energy consumption.

Research activities should address all of the following areas:

- Developing R&M (Reliability & Maintainability) design practices/methods (including
organisation) to predict and assess the availability of equipment during production
already at an early design stage;
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- Developing and integrating of advanced and generic embedded information devices
designed to capture relevant information, with data pre-processing capabilities (sensors,
ambient intelligence devices, RFID tags etc);

- Defining new algorithms and techniques based, for example, on Artificial Intelligence
and Data Mining methodologies, in order to provide intelligent data processing and
knowledge extraction from information gathered from production equipment and in
order to integrate knowledge reuse into production.

By improving predictive maintenance, the lifetime of the system and the availability of the
whole process will be increased. The detection of unforeseen decline on its operational life
cycle, depending on process data and contextual information (oper al time, number of
stoppages, environmental conditions, etc), will be the key issue in maintenance tasks in order
to provide a higher resistance of equipment, leading to impr nts in future design of
components involved in manufacturing processes.

In order to ensure an efficient implementation and i of SME-related
activities, the leading role of SMEs with R&D capaciti er the criteria
'ITmplementation' and 'Impact’: the coordinator dée but the
participating SMEs should have the decision ma gement; and

the output should be for the benefit of the parti
dominated industrial communities.

Funding Scheme: SME-targeted collabotati

Expected impact: Manufacturing compa ing in new smart and agile
maintenance approaches that may increas )
production equipment and reduce its maintena
sustainable maintenance o
consumption manage
pollution by a facto

contribute, in particular, to energy
s, reducing energy costs and environmental

Technical : 'Plug-and-Produce' is a coveted feature for the realisation of
increasingly ring systems in a globalised industry that demands continuous
change of proce products and production volumes. This feature should allow the
automatic configuration and seamless integration of heterogeneous devices in(to) a system.
The so-called smart'factories are meant to be production sites featuring higher levels of (cost-
and time-) efficiency, productivity and re-configurability. A successful realisation of this
paradigm requests the incorporation of the latest developments in automation, control,
mechatronics, ICT technologies, human-machine interaction, optimisation techniques,
strategic planning and smart robotics. Moreover, the further integration of any newly
developed technologies into the production lines and the industrial environments requires
complementary research and innovation efforts.

'Plug-and-Produce' devices allowing the adaptive connection of automation equipment would
need to focus on concepts and solutions in the fields of advanced agent-oriented software and
service-oriented architecture middleware that pave the way for the actualisation of smart
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factories compliant to the "plug-and-produce' principles. Some instances of the outcome of the
research might be results in configuration modules, communication protocols, discovery -and
retrieval of abilities- and negotiation protocols and tools, end-user interfaces. The
incorporation of extensions guaranteeing interoperability and harmonised cooperation among
intelligent manufacturing components whilst yielding enhanced fault-tolerance and self-
configuration skills at system level shall be welcome.

Future smart factories are meant to increasingly comprise, probably heterogeneous, intelligent
machine-tools, automation equipment, peripheral devices, robots and actuators, smart sensors
and industrial IT systems, including safety-oriented systems.

Research is needed on concepts or solutions for such manufacturing ms that guarantees

into it;
- Reuse of manufacturing equipments on all le

- Migration and transition of the manufacttr
service oriented architectures) with the object educe commissioning effort or
ramp-up time);

- Customisation of products by fle

activities, the leadifg re with R&D capacities will be evaluated under the criteria
'Implementation' and 'Imy inator does not need to be an SME but the
participating_SiM [ the decision making power in the project management; and

to topic FoF-ICT-2011.7.1(b), which deals with large-scale
validation'e ] rial robotics systems.

Expected impact: dardisation and developments in 'Plug-and-Produce' should lessen the
commissioning effort and ramp-up time whilst enhancing context-awareness, maintainability,
modularity, re-usability, safety and versatility of manufacturing systems. Such capabilities
explain the relevance of the subject to SMEs as in addition to the enumerated benefits, 'Plug-
and-Produce' should imply big savings in terms of the expertise required for both
customisation and system integration as well as in time devoted to installation and
configuration of new elements. Intelligent manufacturing should help Europe to catch up on
competitiveness with respect to other major industrial players through the easy incorporation
of latest technology developments to manufacturing sites. Versatile manufacturing should
lead to safe production sites with a large variety of sophisticated products featuring flexible,
short cycle-time manufacturing capability.
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FoF.NMP.2012-4  High-performance manufacturing technologies in terms of
efficiency (volumes, speed, process capability etc), robustness and accuracy

Technical content/scope: The current industrial market is characterised by a turbulent and
uncertain demand for highly customised products, of a complexity which is in constant
increase. Compared to the past, customers require higher quality, faster delivery times, and
shorter times between successive generations of products. Moreover, manufacturers
nowadays need to reduce investments in production resources over time and sustainability
issues impose that machines are able to efficiently and ecologically support the production of
new products without being substituted. All this requires high flexibility and permanent
adaptation of machines, process equipment and production systems to any changes in
products and in process evolution.

The reliability and availability of machines, equipment and pro systems are paramount

for efficient production. The key goal is to have maxi ility of machinery,
producing high-quality parts with almost zero-defects and in- aterials at highest
production rates. As an example, mechatronic strategi ic systems or
intelligent materials can compensate deviations fro detected

Research activities should focus on new high per martufacturing technologies in
terms of efficiency (volumes, speed, process capablhty 3 ibility, robustness and accuracy
based on new system architectures wit tructures and on mechatronic
modules, multi-layer controls and higk , sensing and actuator
structures. These R&D lines should lead and smart machines and

using flexible techn6log . tion units. Furthermore, the new solutions
should bring the integra SS
user friendline

uding SMEs, represents an added value to the activities
ation, under the criteria Implementation and Impact.

lower or upper e requested EU contribution, the target is that proposals allocate
around 50% of the total eligible costs of the project (excluding management costs) to
demonstration activities and this objective will be taken into account in the evaluation under

the criteria S/T Excellence and Impact.
Funding Scheme: DEMO-targeted collaborative projects.

Expected impact: An increase in competitiveness and in production flexibility has become a
critical aspect for the European manufacturing industries in the changing and uncertain global
scenario. For most manufacturing factories, activities such as material handling, scheduling,
part or process setup or changeover times still occupy too large a fraction of the total time that
parts are 'in process'. In some cases, up to 90% of product manufacturing time represents non-
value-added delays. Reducing this wasted throughput time is and will continue to be a major
driver for improvement in productivity.
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The achievement of more reliable and efficient manufacturing systems (e.g. machine tools,
fixtures, cutting tools, process and peripheral equipment), integrating process modelling and
part quality prediction, is expected to give rise to benefits such as:

- Reduction of the number of rejected components or products and the amount of raw
material used by a factor of 20%;

- Reduction of power consumption, down time of the equipment, and effective required
floor space by making it less sensitive to distortion from outside;

- Increased throughput and capability of processes, endurance, tool and equipment life
and productivity maintaining repeatability and accuracy by a facter of 20%;

- Reducing volume of scrap/chips/waste and number of fini
minimal use of additional operating materials, flui

ing “operations with a
olants), additives and

substances;
- Minimisation (or even elimination) of the use of servi .g. ai er, coolants, by a

factor of 30%.
FoF.NMP.2012-5  High precision production t r high quality 3D micro-
parts
Technical content/scope: Productio ly advancing towards the
manufacturing of topologically 3D opti % i iiternal structures such as
conductive or cooling channels/micro re: ) aterial gradient structures.
Miniaturisation of products and production C mtegrated compact systems design
will be key issues. High quality and high per g, accuracy tolerances, repeatability)
manufacturing, parts con i ation, multiple materials and the reduction of

product quality, novel in-line monitoring and quality
istical précess control for maximum yield, are needed

3D micro-parts production, including 3D micro-components
of materials (e.g. metallic alloys, composites, polymers, bio-

machining by ptEDM, Micro Powder Injection Moulding, Micromilling, Stereo Micro
Lithography and printing), as well as multitasking machines integrating multi-process
capabilities in one setup combining different production technologies;

- Tolerance system for micro parts and micro topography to evaluate the accuracy and/or
precision which can be the base for standardisation;

- Analysis of the micro-structural behaviour of materials and its interaction with the
production process, together with systems and devices for quality check of the micro-
components;
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- Measurement technologies and equipment (e.g. for micro-parts with high aspect ratio
features, 3D-metrology), new handling, manipulation and fixture devices and systems.

Projects should also involve research activities related to the development of new micro-
factory and micro-manufacturing concepts and systems capable to reduce finishing operations
which should focus on the following areas, as relevant:

- Easily configurable assembly lines taking up a small space to assemble and test small
parts (e.g. MEMS, devices, sensors, actuators, micro reactors);

- New generation of modular macro/meso/micro machine tools and fast, accurate and
energy efficient robots with self adaptive and reconfigurable capabilities to implement
a portable and easily configurable factory for manufacturing mbly of high tech
miniaturised devices;

relevance and impact of the research effort), the ac
including SMEs, represents an added value to the acti
evaluation, under the criteria Implementation and Impact.
demonstration activities, including pilot i
be likewise reflected in the evaluation.

1pation of industrial partners,
and this will be reflected in the
I‘O_]eCtS are expected to cover

Funding Scheme: Small or medium-sized ¢

Expected impact: The i ufacturi industry in Europe is becoming
increasingly 1mp0rtant i i j
should contribute to itive . tion of 3D micro parts/systems and the
structuring of matefial i i e new functionalities that will enable a new
generation of products with i s, create new market opportunities, improve

- Improving 't ipacity of European manufacturing industry concerning competitive
production of innovative micro-components and devices (in terms of geometric
complexity, high precision, high throughput, low cost and high flexibility) that allow

high mix — high volume production;

- Improving the technological base and the competitiveness of European industry, in
particular of those innovation fields which show high economic potential for the use of
Micro-technology (e.g. micro-tooling, bio-medical, high-precision measurement and
testing, process control and automation);

- Reduction of emissions by at least 30% (e.g. chemicals, hazardous materials, dust,
waste) and of the consumption of energy resources when compared with conventional
micro-manufacturing processes in line with a significant cost reduction.
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FoF.NMP.2012-6 Knowledge-based tools and approaches for process planning and
integrated process simulation at factory level

Technical content/scope: New product varieties, and high-performance processes, machines
and production systems will require new methods and tools for the design of production
systems and operation monitoring. Considering the need for production systems to evolve in
line with products and processes, new ways to manage initial and ongoing system
configurations are needed. Knowledge-based tools supporting production planning should be
developed, and simulation methodologies should be introduced in Manufacturing Execution
Systems (MES) and on board in machines, integrated with process ol. Using the input
from sensorial supervision and monitoring and to measure the cusfent demand compared to
manufacturing capacity, it will be possible to predict the proces stem behaviour and, if
accuracy or to plan
future manufacturing processes. These systems must be smoeoth (sma fault-tolerant) in
their interaction with human workers. Research acti some of the
following areas:

- Development of platforms and tools integ i i ution system

- New tools which will allow, by ¢ ion, the optimisation and
monitoring of manufacturing proces 2 ory perspective, wherever in
the world these are performed,

developing hig iabili ive/adaptable systems, with high performance
outcomes.

Multi-level décision support management systems based on on-time simulation starting
from the real current status and on the interaction between the machine and the
production system.

In order to ensure the industrial relevance and impact of the research effort, the active
participation of industrial partners, including SMEs, represents an added value to the activities
and this will be reflected in the evaluation, under the criteria Implementation and Impact. The
projects are expected to cover demonstration activities, including pilot implementations in
industrial settings, and this will be likewise reflected in the evaluation.

Funding Scheme: Small or medium-sized collaborative projects.
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Expected impact: With the growing importance of manufacturing SMEs within the European
economy in terms of GDP and number of jobs, the research addressed in this topic should
contribute to their competitiveness and production flexibility. The application of knowledge-
based tools for process planning and integrated shop-floor simulation that can be adapted to
SME requirements will improve scheduling, process set-up or change-over times, contributing
to increased SME competitiveness.

Moreover, projects should contribute to some of the following objectives:

- Reducing consumption of resources by a factor of 40% through the use of energy- and
material-efficient processes and machinery, and smart energy management;

ough 30% higher

- Higher and more stable product and customer service quali
process robustness and accuracy;

- 30% higher productivity and reduced cycle times u eliable and efficient
manufacturing conditions.

FoF.NMP.2012-7  Innovative technologies fo
processes

resource consuming, flexible and hig gsses at low cost to ensure
competitiveness. The recycling aspect i te nanufacturing processes.
New process technologies are needed ta i
removing and additive manufacturing te ihg product and process life-
cycle impacts as well as the performance ese processes (e.g. tolerances,
accuracy, surface quality, S igher properties). New approaches are demanded

and optimisation te¢hni¢

In addition, the casingly working with new materials including
% enhanced functionality, lower weight, lower environmental
d improved ¢ all along the production process. This is needed to

sustainable

matetials pose new challenges for cost efficient and sustainable
aterials include, among others, 'carbon neutral' materials as well
oduct quality, versatility, weight saving and improved behaviour

In order to ensure the industrial relevance and impact of the research effort, the active
participation of industrial partners, including SMEs, represents an added value to the activities
and this will be reflected in the evaluation, under the criteria Implementation and Impact.

The proposals should cover both research and demonstration activities. Prototypes and pilot
implementations in real industrial settings represent a clear added-value. Whilst there is no
lower or upper limit on the requested EU contribution, the target is that proposals allocate
around 50% of the total eligible costs of the project (excluding management costs) to
demonstration activities and this objective will be taken into account in the evaluation under
the criteria S/T Excellence and Impact.

Funding Scheme: DEMO-targeted collaborative projects.
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Expected impact: Manufacturing companies are nowadays facing more and more demanding
production processes, while they cannot compete with the low labour costs of emerging
countries. Thus, research addressed in this topic should contribute to their competitiveness.
The development of new casting, material removing and forming manufacturing technologies
should contribute to some of the following objectives:

Have a direct economic impact on innovation and research in manufacturing, for
reducing process chains from raw material to finished parts being applicable across
many industrial sectors;

Facilitate the development of cost-effective, safe, capable, affordable and sustainable
technology and its incorporation into an industrial environment;

Increase the efficiency of material use including improve

cyclability and of energy
consumption in the range of around 20%, depending on i

ic technologies;

Performance and capability of processes with hi ed materials and
engineered materials for new functionalities of pr:
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I1.5.2 'Energy-efficient Buildings (EeB)' — Public-Private Partnership —

Cross-thematic Coordination between NMP, ICT, Energy and Environment
(including Climate Change)

The construction industry accounts for more than 10% of the EU's GDP and employs 32
million people in large, medium and small enterprises (direct and indirect employment). The
creation and operation of built environment is the highest contributor to the emission of Green
House Gases with an average value estimated in most developed couatries at close to 33%,
knowing that around 40% of the total energy use corresponds to buildingsy while their fossil-
fuel heating represents a major share. Therefore, in the near fut the built environment in
Europe needs to be designed, built, operated and renov much higher energy

potential to drastically reduce energy ¢
relation to new buildings and to the re

, including comfort and safety. To date, the
effectlvely mtegrate key technologies into its operations in

of areas of clear industrial interest, such as tools, the building
pment, ICTs for energy efficiency, environmental technologies,

expected for new and refurbished buildings (including cultural heritage) are:

- Research for new design and manufacturing technologies, focusing on materials and
components, thermal energy storage systems, advanced insulation systems, thermal
distribution systems, lighting technologies, windows and glazing technologies, and
assessment methods and tools which include guidelines/methodologies for the eco-
design and the Life Cycle Assessment of energy-efficient buildings.

- Research on ICT for energy efficiency in buildings, such as design and simulation tools,

inter-operability/standards, building management systems, smart metering and user-
awareness tools.
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- Research for systemic, optimised and validated coherent set of solutions for all
categories of existing buildings and climate in Europe.

- Research on resource efficiency (waste and energy use) to identify best practices to
help set standards and establish public policies for higher energy efficiency and
reduced environmental impact.

- Research on the application of technological, design and organisational improvements
at district-level with the aim of reducing the energy and resource consumption.

- Research-related activities on key demonstration topics co ing integration of
innovative products and systems, grid issues and business mo

I1.5.2.1 'Energy-efficient Buildings (EeB)' - i ered by the NMP Theme:

EeB.NMP.2012-1 Interaction and i i gs, grids, heating and
cooling networks, and energy storage a 1€ e

Technical content/scope: Innovative solutigi
improved connection between . smart grids, buildings and vehicles/mobility
systems, as well as ologies for inteteonnectivity between smart grids and other
networks (e.g. heat i i 2 SET Plan. The interconnection between

ing and Building-to-Grid interactions as it should be in a
fficiency interoperability of buildings with other urban domains
, etc) has to be achieved. Methodologies and tools for reduction

well as certificatio pcedures at district level are required to contribute to a low carbon
economy. This integrated approach requires considering simultaneously storage of energy of
different types: thermal, electrical or other (e.g. chemical, hydrogen, mechanical, biogas,
magnetic). Specific solutions are needed, allowing the best solution to be selected to store
renewable thermal or electrical energy at district level or at another scale including seasonal,
geological or geographic specificities. Storage capabilities are expected to be combined with
systems and equipment for energy production and distribution at building and district level.
Solutions are needed for achieving the highest coverage of built environment energy demand
by renewable (heat, cool and electrical) energy production at building and district level. This
has to come along with new methods of predicting well in advance the renewable energy
production and use, choosing accordingly the best storage and usage strategy.
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Regarding systems and equipment for energy use at building and district level, energy-
conversion hub/router concepts are needed. They should enable maximum renewable energy
usage from decentralised (electrical, thermal) production, by combination of storage and
energy-conversion techniques at a district demand-supply scale which will be fully integrated
with the smart grid systems. Projects have to address thermal and/or electrical system
optimisation at building or district level. The projects should include technological
demonstration and testing which will validate advanced energy-efficient infrastructure and
strategies. Solutions and technologies should be validated in order to be easily replicable
throughout all countries and variety of European climatic areas.

In order to ensure the industrial relevance and impact of the rese h effort, the active

strategies at district level. For thermal systems, project d demonstrate 20% reduction in
i a nearly zero energy annual
their expected energy

egration issues. This systemic approach should include improved
comfort and quali e indoor environment, as well as industrialised solutions, making
optimal use of local €nergy opportunities and boundary conditions. This approach should also
consider the large diversity of the European existing building stock presenting a lot of
technical specificities. The optimisation of the refurbishment of existing buildings should
integrate, as appropriate, various technological solutions (envelope, systems, renewable
energy sources, thermal storage, natural ventilation, etc) which will interact with each other
and with all the existing building systems to optimise overall performance. In this framework,
energy-efficient 'kits' may emerge as an opportunity to retrofit buildings at affordable prices.
Furthermore, proposed solutions should address issues like how targets for improving the
carbon performance of a building during a refurbishment are set at the design phase and
monitored while ensuring the quality of installation and commissioning. The ability of
modelling the building status, during the design stage and/or during operation, can help to
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increase the quality of the installation, to better exploit the installed components during
building operation, as well as to have a better assessment of the energy savings actually
obtained after refurbishment. It is also important to develop methods to model and simulate
the existing building configuration. Feedback data from deep renovation experiences,
including the comfort data, should be analysed as well. The proposed solutions should
include the envelope, which will benefit from new materials performances, products and
components, in order to address energy-efficiency with fault tolerant procedures and building
techniques.

There is a need to develop insulation systems specifically designed for the energy-efficient
retrofitting of occupied buildings. In addition, we are missing nowadays high performance
adapted products for external thermal insulation which keep the aes pect of buildings
fabric and which are easy to install and are affordable. Multi onal systems, including
energy production, distribution and storage technologies, shall ted into the envelope

methodologies to integrate comfort systems, energy m d local energy
generation. Existing technologies have high potenti 1ls), but still
need further development to target higher perf etrofitting
buildings at affordable prices. There is a need t ost-effective

solutions for solar systems and electricity productio tribution in buildings. Energy
efficiency enhancement is required, to be achieved by ing new concepts of heating
S hat will enable replacement

technologies and I€T §olutions that offer clear cost benefit advantages to the building owners
and operators. The holistic approach will result in cumulative annual energy savings of at
least 40% measured against building performance before retrofit without forgetting a 20%
reduction of CO2 emissions. Retrofitting should have a global target of 50 kWh/m?*/year for
energy consumption (excluding appliances) while reducing peak loads against the values
measured before retrofit. The energy saving target of new lighting should be at least 50% over
the average consumption of the installed base. Projects are expected to demonstrate the in-use
success of integrated packages developed. This includes user acceptability and long term
continued efficient operation, while leading to a pay-back of maximum 7 years compared to
current state of the art.
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EeB.NMP.2012-3  Development and validation of new 'processes and business models'
for the next generation of performance based energy-efficient buildings integrating new
services

Technical content/scope: New business models which are triggered by new emerging
technologies and processes need to be developed to reach the energy efficiency targets in the
vast majority of construction SMEs. Organisational and financial models which include
Energy Service Companies (ESCOs), should address the marketing and the demonstration of
energy saving measures and energy generation within buildings. For instance, regional
flagship projects like schools or residential homes could be addressed, with the involvement
of local authorities or property developers. Common energy tool sets for simulation and
analysis at the EU level are needed, taking into account country or, 1 specific issues:
energy supply and demand, best available technologies, structured information on typology
etc of the existing building stock. Performance based contra e shift towards life-
i ibution across the

should be established, by mapping the relationship be evant programmes and actions

at national and regional level. This apphes to the elabor of innovative business models
with a high SME involvement and p ive schemes, to encourage
efficient and pragmatic solutions at distric

In order to ensure an efficient impleme imum impact of SME-related
activities, the leadlng role of SMEs with R& be evaluated under the criteria

participating SMEs should ] isi king power in the project management; and
argicipating SMEs and the targeted SME

. The projects should enable economic,
solutions which will boost the transformation towards
ness performance-based models should clearly support market
ient solutions by increasing their market share by 10% per year

these energy-effici tions by increasing profitability and reducing risk.

EeB.NMP.2012-4  Nanotechnology based approaches to increase the performance of
HVAC systems

Technical content/scope: Heating, Ventilation, and Air Conditioning (HVAC) systems
represent 39% of energy use in residential buildings and 32% in commercial facilities.
Although heating is today the most demanded need, cooling trends are increasing and not
only in Mediterranean countries. These trends are expected to continue, because of climate
change combined with increased presence of heat releasing equipment in buildings.
Ventilation is also of increasing concern as energy saving efforts through air recirculation can
lead to worsening air quality and increased presence of allergies. Nanotechnology could
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effectively contribute to a reduction of the overall energy demand. Proposals under this topic
should address this potential reduction by improving HVAC systems or building components
performance both for the cooling and heating mode. Different technological solutions may be
considered, such as the introduction of advanced insulation for cooling/heating purposes,
energy harvesting systems or improved material properties, the separation of cooling and
dehumidification loads using advanced nano-structured membranes (e.g. nanoporous/hollow
fibre membranes) or nano-dessicants, or the improvement of storage capabilities in energy
tanks or integrated ventilation enthalpy recovery systems. Nano-fluids (e.g. fluids + iron,
aluminium or boron nanoparticles or carbon nanotubes) or nano-structured surfaces could
also be used to introduce more efficient heat transfer mechanisms with associated energy
saving. Nanotechnology development of non-fluorocarbon refrigera as the potential to
significantly reduce the global warming effect of HVAC systems.

In order to ensure the industrial relevance and impact of ch effort, the active
participation of industrial partners represents an added valu i

highlighting key advantages both in terms of perfo d bénefits and in terms of total

service life costs for owners and occupants includi creased quality of the indoor
environment. Optimised heat exchanger re expected to reduce energy
consumption by 50% relative to simila i ift to non-fluorocarbon
refrigerants which significantly reduce impact : g should be included. The

relevant safety issues should be addressed.

EeB.NMP.2012-5 ri art windows conceived as affordable
multifunctional sys ) oy

Technical content/scope
of a building. There is a p-affordable 'smart active windows', defined as

enhanced ely energy saving and/or harvesting. The proposed solutions
should go ) ;
respect sustaina

inciples (environmental sustainability of each developed solution
should be evaluatee ife cycle assessment studies carried out according to the International
Reference Life Cycle Data System - ILCD Handbook); be applicable to both new built and to
renovation; be applicable to both hot and cold climates; be easy to install; offer realistic
solutions at a reasonable price; offer adequate luminosity, adequate light transmittance,
lighter weight, glare control, increased fixed or variable thermal inertia, increased thermal
comfort and noise reduction. Developments should be based on new materials for new
window concepts and on the better understanding and improvement of material combinations
and synergies. Additional improvements to the 'smart windows' may also be included in the
research, such as e.g. the application of OLEDs for lighting, adjustable infrared radiation
transmission, or sensor technologies, material analysis and modelling. Recycling/reuse of
materials may also be addressed. Standardisation aspects can be considered. Proof of concept
in terms of one (or more) component(s) should be delivered within the project, excluding
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commercially usable prototypes (2006/C323/01), but convincingly proving scalability
towards industrial needs.

In order to ensure the industrial relevance and impact of the research effort, the active
participation of industrial partners, including SMEs, represents an added value to the activities,
and this will be reflected in the evaluation under the criteria Tmplementation and Impact'. The
participation of public authorities may also be an asset for the proposals.

Funding Scheme: Small or medium-scale focused research projects.

Expected impact: Compared to presently available state-of-the-art smart windows, expected
improvements are: (i) Reduction of U-value down to 0.3 W/ (m”.K); (i) Weight reduction of
at least 50%; (ii1) Cost reduction of at least 15%; (iv) improv, rgy efficiency in
buildings; and (v) greenhouse gases reduction deriving from buildidgs in Europe.

EeB.NMP.2012-6  Methodologies for Knowledge tr ithi value chain and
particularly to SMEs

Technical content/scope: In order to successful
SMEs have a key role to play. To facilitate thel
develop viable business models that SMEs can use t
areas for their businesses. To encourage the transfer
methodologies, including cross-secto
infrastructure and the organisation of a n e also needed. New tools
which are cost effective, fast and easy oped to overcome present

cy market,

¢ risk and provide clear growth
od practices, technologies and

barriers (e.g. cultural, linguistic, financial, ¢ ordination between the EU and

and implemented, such as spreading
the information ith regardto public procurement, standardisation and
regulation, outreach pfogrammes, energy inn@yation platform, training and providing an
infrastructure of expe orporate new technologies in the field of
Energy Efﬁc1ency 00§ to strengthen the involvement of SMEs

ors, architects, engineers and designers, within the
o develop and use these advanced technologies in an

making on public p rement rules, regulations and standards, to provide SMEs with a lean
and coherent framé€work of definitions and of assessment, certification and verification
procedures for buildings. Validated methodologies and tools that demonstrate cost and
comfort benefits and reduce risk will boost effective exchange of knowledge and best
practices among SMEs, allowing them to actively contribute to the promising low carbon
economy. Such tools could include mechanisms to develop multi-skilled partnerships of SME
businesses.
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I1.5.3 'Green Cars (GC)' - Public-Private Partnership —

Cross-thematic cooperation between NMP, ICT, Environment (including Climate
Change) and Transport (including Aeronautics)

The automotive industry is one of Europe’s key industrial sectors, whose importance is
largely derived from its linkages within the domestic and international economy and its
complex value chain. It is estimated to account for close to 8% of total manufacturing value
added (ca. EUR 120 billion, 2006) and about 6% of total manufacturing employment (over 2
million employees). The automotive industry also provides an indirect employment to 10-11
million persons and is one of the largest RTD investors in the EU wi er EUR 20 billion
annually (ca. 5% of its turnover)™.

The foreseeable shortage in crude oil based energy carrie fears about energy

security: 73% of all oil consumed in Europe is used i timates predict a
doubling of passenger cars within the next 20 years. Fr. i d energy point
of view there is an urgent need to find alternative re future
energy supply, to guarantee the availability of echnologies,
and to reduce greenhouse gas emissions and other p nmental impacts related to
the automotive industry entire life-cycle. It is thus 1 singly evident that a particular

and buses that will spare ives and ensure jobs, economic activity and
competitive advantagg ies i global market. A series of different measures
are proposed: supp rough FP7 funding schemes, specific EIB
loans to the automotive ndustries and its suppliers, in particular for
innovative cl and a series of legislative measures to promote the greening
of road trasisport gistration taxes, scrapping of old cars, procurement rules,
the CAR

Other ac losely related to the ‘European Green Cars' Initiative but not
formally in: eing implemented, such as the ‘Fuel Cell and Hydrogen’ (FCH)

Joint Technolog
Theme.

and the road transport projects funded under the FP7 Transport

The ‘European Green Cars' Initiative includes three major research and development avenues
within its RTD pillar:

- Research for heavy duty vehicles based on internal combustion engines (ICE)
(Sustainable Surface Transport (SST) sub-theme): The research will primarily concentrate on
advanced ICE with emphasis on new combustion, the use of alternative fuels (e.g. bio-
methane), intelligent control systems, ‘mild’ hybridisation (use of recuperated electricity to
power the auxiliary systems) and special tyres for low rolling resistance.

2 “European industry — a sectoral overview’, 2006 update, EC-DG ENTR
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- Research on electric and hybrid vehicles: This component will be the most essential
in this package. To have a real impact on the green economy, research in this field should no
longer focus on electric vehicle technologies seen in isolation from the rest of the transport
system: a massive introduction of the technology requires the availability of smart electricity
grids and intelligent vehicle charging systems tailored to customers' needs.

- Logistics and co-modality combined with intelligent transport system technologies
are essential to optimise the overall system efficiency and sustainability avoiding for example
that empty trucks circulate on highways due to sub-optimal logistics. In this respect, smooth
and co-operative interactions between the different transport modes will be essential.

The 2012 Work Programme focuses on the second research avefiue: €lectric and hybrid
vehicles and their infrastructures. Three groups of topics co collaborative research
activities as well as coordination and support actions are inclu

storage applications, implemented through
Themes.

- Information and Communicatio
implemented through the ICT The

The indicative budget for 'Green Cars (GC)'
million is from the NMP
the Transport Theme an

lion in 2012, of which EUR 20
ICT Theme, EUR 63 million from
Environment Theme.

I1.5.3.1 ’ implemented jointly by NMP, Transport
(including A : : ronment (including Climate Change) Themes
g g

easures have been taken to improve the efficiency of
same time, the weight of cars has tended to increase in
provements in terms of comfort, crashworthiness and occupant
safety. Indeed i a typical vehicle has increased by approximately 30% within the
same class. Sincethe mass of the vehicle has a direct impact on the traction force required and
thus fuel consumpt increasing by about 0.51/100 km for each 100 kg of extra weight), a
reversal of this trend is paramount to respect a fundamental requirement for all future
automobiles to achieve the highest levels of energy efficiency possible.

Moreover the range of electric vehicles, generally seen as a critical issue regarding the
acceptance of such vehicles in practice, is directly related to the several factors: the efficiency
of breaking energy recovery, the performance and cost of the energy storage systems, and not
least the weight of the vehicle and its battery. The application of lightweight materials offers
an important potential in this regard as it helps to partly compensate for some of the battery’s
high mass.

Correspondingly, in addition to improving recuperation, and to making batteries less
expensive, improving their rechargeability and increasing their energy density, every
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opportunity for getting more kilometers out of the same amount of energy by has to be fully
exploited in order to arrive at a product that the customer accepts and chooses to use.

Already a multitude of innovative concepts and materials are available and used in vehicles
and transport carriers today; their further market uptake has been hindered to date by the
relatively high costs associated with the development and implementation of advanced
materials and production technologies. So, further research is needed to improve this situation.

Considering the large scope of potential novel materials applications, this call will focus on
two issues: the development of innovative materials for batteries based on nanotechnology;
and the development of new lightweight materials and respective technologies for vehicle
applications.

GC.NMP.2012-1 Innovative automotive electrochemic pplications based
on nanotechnology

Technical content/scope: Volume production plans rechargeable
batteries are being made one after another around t i icles (EVs)
and other applications. However, most car lithium ion
technology 1is still not satisfactory for long distanc . re energy density, power
density, cost and safety improvements are needed. gh the development of second
generation Li-ion batteries delivering .,roughly double t ergy density (200Wh/kg to
300Wh/kg) is in progress (with a targetmmplementation to 2020), post Li-ion
rechargeable batteries — solid-state, Li-S, « Al

for battery components, and systems for automotive electrochemical
storage at cell level w » inable and environmental-friendly approach
looking at the entirg s on the understanding of the phenomena
which affect the battery p ale across a full cell, including modelling and
simulation. Resg ¢ technologies, architectures and chemistries and

- characterisation, standardisation and synergies with other applications.

Proof of concept in terms of product and/or process (not necessarily reaching the industrial
scale but convincingly proving scalability towards industrial needs with cells of automotive
size) is encouraged as is participation from the manufacturing industrial sector within strong
interdisciplinary consortia.

Proposals for electrochemical capacitors are excluded, as these have been extensively covered
in a previous Green Cars call.

Funding Scheme: Small or medium-sized collaborative projects.
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Additional Eligibility Criterion: The EU contribution must not exceed EUR 3 000 000 per
project.

Expected Impact: (i) High energy densities with respect to the state-of-the art (i.e. higher
than 400 Wh/kg); (i1) Overall performance, safety, recyclability and life-cycle sustainability;
(i) A minimum lifetime of 3000 cycles in a 80% DoD window in typical automotive
conditions over 10 years; (iv) Establish and maintain world-class status for the European
automotive battery industry.

GC.NMP.2012-2 Innovative advanced lightweight materials for, the next generation
of environmentally-friendly electric vehicles — topic imple jointly by NMP,
Transport and Environment Themes

Technical content/scope: Research proposals should focus lopment of advanced

of new energy-efficient electric vehicles, while ensurin inabili ility by rapidly
achieving the appropriate economies of scale. The
several of the following issues or all of them:

- Reducing the structural weight, e.g. by deploy1
other fibre-reinforced polymers, composites, hon
tailored, multifunctional materials into the body
systems, and including e.g. optimisatien of structural
numerical simulation, testing,

, thermoplastics, carbon or
bs, foams, advanced steels and
chassis and heavier interior
multi-functional design,
anufacturing processes.

icles, in order to improve safety by enhanced
ce, this could allow to better deal with

hile permitting a wide range of vehicle variants;

ance of the behaviour of the advanced materials and the

conditions (e ith respect to durability and safety) and external environment (e.g. for
corrosion resistance), including the potential for accelerated lifetime testing while
ensuring reliability;

- Carrying out of an appropriate life-cycle analysis of the advanced materials and the
respective components and systems, including dismantling and recycling technologies;
for brand new materials, a recycling method should be outlined with appropriate lab-
scale experimental part;

- Carrying out an economic analysis, including material resources availability and costs,
that demonstrates the real advantages of the new materials over conventional ones.
Trade-offs between the extra cost of lightweight design and possible gains from lower
lifetime costs for energy consumption and emission of vehicles should also be assessed.
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While the focus of the proposal should be on electric cars, the potential for synergies with
other types of environmentally-friendly vehicles or the cabs of heavy-duty vehicles can also
be taken into account.

In order to ensure industrial relevance and impact of the research effort, the active
participation of industrial partners (including SMEs) represents added value to the activities
and this will be reflected in the evaluation, under the criteria Implementation and Impact.

Proposals may (i) include research results validation and the physical demonstration of the
performance achieved with the innovative advanced material(s), e.g. even via a complete
body in white structure or vehicle demonstrator, or (ii) consist of focused research, limiting
validation of the innovative advanced material(s) to substructure level

Special Features: The proposed projects should not duplicate si
e.g. projects funded under the FP7 European Green Car Initi

ar FP6 or FP7 projects,
ordination or ex-ante

ody in white weight reduction
tional vehicles; a further 20%

relevant safety, energy efficiency and en
time-to-market and development costs while g product flexibility; and (iii) Economic
viability and technological feasibility of the ' ialS and the related processes with
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