Nanotechnologies, Advanced Materials, Biotechnologand Advanced
Manufacturing and Processing

DRAFT WORK PROGRAMME 2016-17

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 1/153



Table of contents

CALL FOR FACTORIES OF THE FUTURE (FOF)

FoF 01-2016:

FoF 02-2016:

FoF 03-2016:

FOF 04-2016:

FoF 05-2016:

FoF 06-2017:

FOF 07-2017:

FOF 08-2017:

FoF 09-2017:

FoF 10-2017:

Novel hybrid approaches for additive and subtractive manufacturing
machines

Machinery and robot systems in dynamic shop floor environments
using novel embedded cognitive functions

Zero-defect strategies at system level for multi-stage manufacturing
in production lines

Continuous adaptation of work environments with changing levels of
automation in evolving production systems

Support for the further development of Additive Manufacturing
technologies in Europe

New product functionalities through advanced surface manufacturing
processes for mass production

Integration of unconventional technologies for multi-material
processing into manufacturing systems

In-line measurement and control for micro-/nano-enabled high-
volume manufacturing for enhanced reliability

Novel design and predictive maintenance technologies for increased
operating life of production systems

New technologies and life cycle management for reconfigurable and
reusable customised products

CALL FOR SUSTAINABLE PROCESS INDUSTRIES (SPIRE)

SPIRE 01-2016:

SPIRE 02-2016:
SPIRE 03-2016:

SPIRE 04-2016:

SPIRE 05-2016:

SPIRE 06-2016:

SPIRE 07-2017:

Systematic approaches for resource-efficient water management
systems in process industries

Plant-wide monitoring and control of data-intensive processes

Industrial technologies for the valorisation of European bio-resources
into high added value process streams

Industrial furnace design addressing energy efficiency in new and
existing furnaces

Potential use of CO2 and non-conventional fossil natural resources in
Europe as feedstock for the process industry

Business models for flexible and delocalised approaches for
intensified processing

Integrated approach to process optimisation for raw material
resources efficiency, excluding recovery technologies of waste
streams

11

13

18

17

19

21

22

24

27
29

30

33

34

36

38

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 2/153



SPIRE 08-2017:
SPIRE 09-2017:

SPIRE 10-2017:

SPIRE 11-2017:
SPIRE 12 -2017:

CO02 Utilisation to produce high added value chemicals

Pilot lines based on more flexible and down-scaled high performance
processing

New electrochemical solutions for industrial processing, which
contribute to a reduction of CO2 emissions

Support for the enhancement of the impact of SPIRE PPP projects

Assessment of standardisation needs and ways to overcome
regulatory bottlenecks in the process industry

CALL FOR ENERGY-EFFICIENT BUILDINGS (EEB)

EeB 01-2016
EeB 02-2016:

EeB 03-2016:

EeB 04-2016:

EeB 05-2017:
EeB 06-2017:

EeB 07-2017:
EeB 08-2017:

Smart insulation materials with improved properties

Performance indicators and monitoring techniques for energy-
efficiency and environmental quality at building and district level

Integration of advanced technologies for heating and cooling at
building and district level

New technologies and strategies for the development of pre-
fabricated elements through the reuse and recycling of construction
materials and structures

Development of near zero energy building renovation

Highly efficient hybrid storage solutions for power and heat in
residential buildings and district areas, balancing the supply and
demand conditions.

Integration of energy harvesting at building and district level

New business models for energy-efficient buildings through
adaptable refurbishment solutions

CALL FOR NANOTECHNOLOGIES, ADVANCED MATERIALS BIOTE CHNOLOGY

AND PRODUCTION

Advanced materials and nanotechnologies for high added value products and process

industries
NMBP 01-2016:
NMBP 02-2016:

NMBP 03-2016:

NMBP 04-2017:

Novel hybrid materials for heterogeneous catalysis

Advanced Materials for Power Electronics based on wide bandgap
semiconductor devices technology

Innovative and sustainable materials solutions for the substitution of
critical raw materials in the electric power system

Architectured/Advanced material concepts for intelligent bulk
material structures

40

42

44
46

48

50

52

53

55
57

59

61

63

65

66

68

69

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 3/153



NMBP 05-2017:

NMBP 06-2017:

NMBP 07-2017:

NMBP 08-2016/17

Green vehicle topic

NMBP 09-2016:

Design-driven advanced materials for high added value innovative
products

Improved material durability in buildings and infrastructures,
including offshore

Systems of materials characterisation for model, product and process
optimisation

Accelerating the uptake of nanotechnologies, advanced materials or
advanced manufacturing and processing technologies by SMEs

Affordable weight reduction of high-volume vehicles and
components taking into account the entire life-cycle

Key enabling technologies for societal challenges - Advanced materials and
nanotechnologies for healthcare

NMBP 10-2016:
NMBP 11-2016
NMBP 12-2017:
NMBP 13-2017:
NMBP 14-2017:

NMBP 15-2017
NMBP 16-2017:

NMBP 17-2017:
NMBP 18-2017:

Biomaterials for treatment and prevention of multiple sclerosis
Nanoformulation of biologicals

Reference methods for managing the risk of engineered Biomaterials
Cross-KET for Health

Regulatory Science Framework for assessment of risk-benefit ratio of
Nanomedicines and Biomaterials

Upscaling of the production of nanopharmaceuticals

Nanotechnologies for imaging cellular transplants and regenerative
processes in vivo

Mobilising the European nano-biomedical ecosystem

ERA-NET on Nanomedicine

Key enabling technologies for societal challenges - Advanced materials and

nanotechnologies for energy applications

NMBP 19-2016:

NMBP 20-2016:

NMBP 21-2017:
NMBP 22-2017:

Advanced materials solutions and architectures for high efficiency
solar energy harvesting

Advanced materials enabling the integration of storage technologies
in the electricity grid

Cost-effective materials for “power-to-chemical” technologies

High-performance materials for optimizing CO2 capture

71

73

75

77

79

81
83
84
86

88
89

91
92
93

94

95
97
99

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 4/153



NMBP 23- 2016:

NMBP 24-2017

NMBP 25-2016

NMBP 26-2016:

NMBP 27-2016:

NMBP 28-2017:

NMBP 29-2017:

NMBP 30-2017:

Biotechnology

NMBP 31-2016:
NMBP 32-2016:

NMBP 33-2016:

NMBP 34-2016:

NMBP 35-2016/17:

NMBP 36-2017:

NMBP 37-2017:

NMBP 38-2017:

NMBP 39-2017:

Key enabling technologies for societal challenges - Eco-design and new sustainable
business models

ERA-Net on manufacturing technologies supporting industry and
particularly SMEs in the global competition

Business models and industrial strategies supporting novel supply
chains for innovative product-services

Knowledge-based nanotechnologies and advanced materials for industrial value chains

Pilot lines for manufacturing of materials with customized
thermal/electrical conductivity properties

Pilot Lines for Reactive/In Situ /In process generation of nano-
features

Pilot Line Manufacturing of Nanostructured Antimicrobial Surfaces
using Advanced Nanosurface Functionalization Technologies

Pilot Lines for Manufacturing of Nanotextured surfaces with
enhanced mechanical properties

Open access Pilot Lines for 3D printed and/or injection moulded
polymeric or ceramic microfluidic MEMS and/including biological
applications

Paper-based electronic paper

ERA-NET Cofund on Biotechnologies

Bioconversion of non-agricultural waste into biomolecules for
industrial applications

Microbial chassis platforms with optimized metabolic pathways for
industrial innovations through systems biology

KET Biotechnology foresight identifying high-value opportunities for
the EU industry

Dedicated support to biotechnology SMEs closing the gap from lab to
market

Microbial platforms for CO2-reuse processes in the low-carbon
economy

Optimisation of biocatalysis and downstream processing for the
sustainable production of high added-value platform chemicals

New Plant Breeding Techniques (NPBT) in molecular farming:
Multipurpose crops for industrial bioproducts

Support for enhancing and demonstrating the impact of KET
Biotechnology projects

Part 5.ii (PCNMBP WP 16-17 - V1 2 (3).docx) |

100

102

104

106

108

110

113
115

117

118

119

121

122

124

125

127

128

Page 5/153



Actions to support developments in, and acceptance of, nanotechnologies, advanced
materials and biotechnology - Modelling for the development of nanotechnologies and

advanced materials

NMBP 40-2016:

NMBP 41-2016:

NMBP 42-2017:

Advancing the integration of Materials Modeling in Business
Processes to enhance effective industrial decision making and
increase competitiveness 130

Network to capitalise on strong European position in materials
modelling and to allow industry to reap the benefits 132

Next generation system integrating tangible and intangible materials
model components to support innovation in industry 134

Actions to support developments in, and acceptance of, nanotechnologies, advanced
materials and biotechnology - Science-based risk assessment and management of

nanotechnologies, advanced materials and biotechnologies

NMBP 43-2016:

NMBP 44-2016:

NMBP 45-2017:

NMBP 46-2017:

Analytical techniques and tools in support of nanomaterial risk
assessment 136

Promoting safe innovation through global consolidation and
networking of nanosafety centres and strengthening the European
nanosafety cooperation 137

Framework and strategies for nanomaterial characterisation,
classification, grouping and read-across for risk analysis 139

Advanced and realistic models and assays for nanomaterial hazard
assessment 141

Innovative and responsible governance of new and converging enabling technologies

NMBP 47-2016:

NMBP 48-2016/17:
NMBP 49-2016:
NMBP 50-2016:

NMBP 51-2017:

NMBP 52-2017:
NMBP 53-2017:

Improving nanotechnology (KETSs) skills by involving multiple

stakeholders 143
Presidency events 144
Support for National Contact Points 146

Networking and sharing best experiences in using regional clusters
strategies with a focus on supporting innovation in the NMBP
thematic area. 148

Governing innovation of nanotechnology through enhanced societal
engagement 148

Enhancing public awareness on nanotechnology 150

(Multi-scale modelling based development of) innovative solutions
for the conservation and preservation of post-war cultural heritage 151

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 6/153



CALL FOR FACTORIES OF THE FUTURE (FOF)

H2020-FoF-2016/2017

The FoF cPPP will help EU manufacturing enterprisesluding SMEs, to adapt to global
competitive pressures by developing and deployimgriecessary key enabling technologies
to support EU manufacturing across a broad rangedabrs. It will help European industry to
meet the increasing global consumer demand fomgreenore customised and higher quality
products through the necessary transition to a ddrdaven industry with less waste and a
better use of resources.

FoF 01-2016: Novel hybrid approaches for additiverad subtractive manufacturing
machines

SPECIFIC CHALLENGE:

Manufacturing has been using for the productiongobds and wares many different

processes that can be classified as subtractivedditive processes. Traditional machines
have been normally focused on only a single typegheke processes but there is a new
generation of machines that combines the featuraslividual manufacturing processes into

a single platform.

These hybrid manufacturing processes can enalilghavhlue and sustainable manufacturing
by keeping the advantages of the single processassingle machine whilst reducing their

disadvantages. Nevertheless, the enhanced feaitithe hybrid machines bring as well an

increasing process complexity and higher costgadyrction that impact the final price in the

market of the produced items. High added value yotsdwith complex structures can balance
out those production costs.

New hybrid machines, equipped with both subtractied additive manufacturing
technologies, can be a game changer to create pevtanities and applications for Additive
Manufacturing (AM). The great potential of AM is imost of the cases limited by the
subtractive post-processing steps needed to ermpinmal tolerances and surface finish.
These hybrid combinations can also enable the ptamtuof larger items than in AM single
machines and have a large potential for repairiegpins.

SCOPE:

Proposals should address the development of addakitén-one machines that enable the
production of a part/product directly from a CAD debin a short time and without the need
of post-processing steps. A variety of Additive M&atturing technologies and different

materials can address this challenge by meanswofind/or innovative processes. The role of
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SMEs and their potential as end-users for the dgeel machines needs to be considered in
order to ensure the access to existing and neweatsark

Research activities should address all of the Wolig areas:
- Single-setup processing
- Connection between subtractive and additive praseissthe machine
- Increased build rate of the machine in comparisdiné separate processes

- Production of parts/products that are functional aith the final desired accuracy,
surface-finish and tolerances

- Properties of the new hybrid components after thaufacturing process

The proposal must include at least one demonstiatoeal industrial settings in order to
show the industrial viability of the solution.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

- Social Sciences and Humanities (SSH) elementstiatgan the development of
services and product design

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further durihg proposed project.

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

The developed novel hybrid approaches should leadremarkable impact in the following
terms:

- 20% reduction in time and cost with respect to @ntrAM machines
- 15% increase in productivity for high-volume AM piection

- More flexibility and robustness of the machinesattapt with customisation and
changing market needs

- Reduction of inventory because of the making ofipots on-demand
- Reduction of work floor space

- Create localised manufacturing environments andaegupply chains length
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- Strengthen global position of European AM industiase and related AM sectors

- Contributions to standardisation and certificationnew hybrid procedures.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FoF 02-2016: Machinery and robot systems in dynamishop floor environments
using novel embedded cognitive functions

SPECIFIC CHALLENGE:

Current production and logistic shop floors areamiged in a fixed combination of sequential
automated and manual tasks. Each station, in whieh or more tasks are performed, is
designed for optimal productivity, and the wholeekr sequence of operations is as well
optimised for productivity. This paradigm is eféat when production is set to the maximum
capacity and the same tasks are repeated in the wamin each cycle. However, this does
not scale well to other situations. The complexatyd cost of this organisation increases
dramatically when it comes to flexible productionlogistics, as for example when mixing

different models, and the cost for introducing avrn@roduct reference is also very high.

Moreover, this model lacks the capacity to reactinexpected technical problems that may
arise.

Future shop floors have to endorse flexibility addfine networks in which a tight
collaboration between humans, machines and roBofmssible. Therefore the shop floors
must be supported by enhanced perception capasiiittluding the ability to reason over the
perceived environment. By using novel embedded itwgrfunctions, machinery and robots
shall be able to collaborate as network agentsr@abistic semi-structured environment, being
able to adapt their behaviour in order to give spomse to unforeseen changes or situations.
Furthermore, the cognitive capabilities will alldhe machinery and robots to evolve from
being programmed for a dedicated task to the hagaif a multitude of different tasks.

SCOPE:
Research activities should address at least ttirdw dollowing areas:

- Perception as an integrated cognitive capabilitpnsadering collaborative
perception (counting not only with on-board sensdmgt also with the sensing
capabilities available in the whole shop floor)erse understanding, reasoning and
acting (active perception).
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- Perception as a way to create intelligent, dextetoniversal” devices for handling
or manipulation of products or tools (e.g. handiigoft or shape changing objects,
non-task dedicated devices)

- Mobility as a key factor for flexibility: machinergnd robot systems should not only
be able to autonomously navigate in realistic changcenarios, but also develop
the competences to switch from environment leveligaion to the accurate
positioning required to complete the operations.

- Methods and technologies to eliminate physicaliberrsuch as safety guarding or
enclosures have already been developed, but lagkharent safety of the overall
system. Cognitive capabilities in order to guarargafety at all times, including
when the system is down (e.g. maintenance, failsineuld be researched so that it
is possible to open the way to certification.

- Adaptation through context awareness and reasoaingng at making machinery
and robots aware of their surroundings, so thay tb@n perceive and obtain
information on the non-programmed and non-expestegtions, and adapt their
behaviour in order to better handle them.

- Life-long learning and knowledge sharing tools,u@dg to the minimum the initial
programming efforts, and reusing the acquired tsliand competences over the
existing machines.

Robots and machines should not be considered asduadl agents, but will have to be part
of an overall interactive network which should lefiged and possibly standardised.

Proof of concept in terms of at least one demotwstishould be delivered before the end of
the project, excluding commercially usable protetyp but convincingly demonstrating
scalability towards industrial needs, involving aspropriate disciplines of Social Sciences
and Humanities, and making a clear case for thetysaf the worker under all circumstances.

In order to ensure a high impact, both standaindisand certification activities have to be
addressed in the proposal.

Possible horizontal aspects addressed by topic:

- Social Sciences and Humanities (SSH) elements: huamal social acceptance of
close human-robot collaboration.

- Gender relevance

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihhepgmsed project.

Activities are expected to focus on Technology Resudss Levels 5 to .7Implemented as
cross-KET activities.

The Commission considers that proposals requestiegntribution from the EU between
EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
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Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

The developed machinery and robot systems shoald te a remarkable impact in the
following terms:

- Automation of previously manual production in orderbring European production
plants in cheap labour countries back to Europe

- Strengthen global position of European manufacturimdustry through the
introduction of the new technologies related to Iniraery and robots with enhanced
capabilities

- Strengthen the innovation potential of European ufesturing industry through the
creation of new products made possible with the developed technologies

- Reduction of 20% of set-up and new product adaptatosts, increasing efficiency

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FoF 03-2016: Zero-defect strategies at system le¥el multi-stage manufacturing
in production lines

SPECIFIC CHALLENGE:

The current trend in multi-stage manufacturing asvards more complex, distributed and
faster evolving manufacturing facilities. To devela zero-defect strategy to cope with
increasing competition and sustainability relatsdues, plants should be designed and
managed using best practices from emerging key liagakechnologies. Manufacturing
processes have to be environmental friendly and safd deliver high quality products
adapted to customer requirements, whilst minimisiosts.

Within a context of market globalisation, the gtyabf products has become a key factor for
success in manufacturing industry. The growing edptability of demand necessitates

continuous adjustments in production targets. Thereasing interest in sustainable

production places a premium on reducing materiateae-works, rejects and stocks and has
led to a demand for the development of zero-defizategies at system level.

SCOPE:
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Proposals should develop tools and methods foristalge manufacturing production with
the aim of preventing defect generation and propagas part of a system-level zero-defect
strategy. In this context, integrated production guality control strategies able to achieve
the desired production rate for high quality praduneed to be developed. They should
include both tools to prevent the generation ofediesf at single stage level and tools to
prevent the propagation of defects to downstreagest

Quiality control tools should be supported by dmited on-line data gathering systems, on-
line defect management policies (i.e. on-line rakwvor workpiece repair), inter-stage
information and part flow control strategies antbsive inspection policies to achieve higher
control of the most critical stages in the syst@tre final aim is to achieve production system
configurations that profitably exploit the qualpydductivity trade-off at system level whilst
reducing complexity.

Research activities should cover several of thdéovioghg fields in a multidisciplinary
approach:

- Methodologies and strategies for integrating préidacand quality systems into the
multi-stage manufacturing process.

- Knowledge management tools to facilitate problesohaion, alarm triggering, and
early detection based on lessons learnt, previlawshactivations, trends, etc.

- Tools for understanding, monitoring and real-tiraalf diagnosis of industrial process
operation.

- Development of system-level zero-defect strategeesprevent the generation of
defects at single stage level and propagation fefctleto downstream stages.

- Distributed on-line data gathering systems andimmadefect management policies.

- Inter-stage information and part flow control stigies and selective inspection
policies.

Possible horizontal aspects addressed by topic:
- nla

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepmsed project.

Activities are expected to focus on Technology Reemss Levels 5 to 7Implemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.
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EXPECTED IMPACT:

The developed zero-defect strategies at systerhdboeld lead to a remarkable impact in the
following terms:

- Achievement of zero defects in a multi-stage préidudine

- Overall 10% improvement of product quality

- Reduction of production costs by 15%

- Increased production flexibility. Higher producticates by 15%

- Reduction of waste and scrap by 10%

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FOF 04-2016: Continuous adaptation of work environrents with changing levels of
automation in evolving production systems

SPECIFIC CHALLENGE:

Despite high automation levels in factories todaymans remain central to manufacturing
operations.

In the past, and due to human flexibility, workevere expected to adapt to machine
requirements. However, today's machines increasialfppw these roles to be reversed with
automation systems becoming ever more adaptalilgetgapabilities of workers, and work
organisation becomes more flexible in terms of tame place. Furthermore, higher levels of
customisation and variable requirements, call & muman-centred automation approaches,
complementing the cognitive capabilities of huméaysadvanced sensing and the higher
precision of machines.

Modern manufacturing system design builds on ann@tdistribution of tasks between
humans and machines for higher performance, agihtyquality.

SCOPE:
Research activities should address all of the Wolig areas:

- Determination of adequate levels of automation dptimal flexibility, agility and
competitiveness of highly customised production.aptive automation systems
should accommodate to the worker's skills and lfiéiky needs, be it by compensating
limitations (e.g. due to age or inexperience) otdkyng full advantage of the worker's
experience;
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- Methods and tools for a continuous adaptation akplaces to the physical, sensorial
and cognitive capabilities of workers (especiallyler and disabled people in those
workplaces) and their socio-economic needs, byntpkito consideration "safety and
health at work" requirements. An adequate methayolto measure "worker
satisfaction” should be developed and tested. Tuenying theoretical framework
should in particular involve knowledge from a seorganisational perspective,
including the engagement of workers in the desigh @daptation of their workplace
to ensure attractiveness;

- Exploit technologies such as virtual (and/or augie@nreality to support process and
workplace simulations and industrial social netvirogkwith rich user experience for
knowledge capture and decision support with a gtrémcus on usability, user
acceptance and training.

Possible horizontal aspects addressed by topic:
- Social Sciences and Humanities (SSH) elements.

This topic requires a collaborative effort betwéles SSH and engineering to (a) come
to an adequate understanding of "worker satisfattand the relevant quantitative
indicators, and to (b) introduce the concept ofatulity” of machines by the worker
on the shop floor (particularly concerning eldedisabled or other target groups with
special needs) thus contributing to improving wordafety and health.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tiheposed project.

Activities are expected to focus on Technology Resubss Levels 4 to 6lmplemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between
EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
The developed new technologies should lead to anleable impact in the following terms:

- 20% increase in customisation capability;
- 10% increase in manufacturing quality;

- Increased worker satisfaction and strengthenedaglpbsition of industry in Europe
through higher social acceptance levels.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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FoF 05-2016: Support for the further development oAdditive Manufacturing
technologies in Europe

SPECIFIC CHALLENGE:

Additive Manufacturing (AM), including 3D-Printings one of the potential game changers
that, for some applications, has already reachetip@ng point of maturity. European
companies are still strong in some areas but thsstipn requires high levels of continuous
innovation, especially where competitors are fagtr@aching. There are also other areas that
are comparatively less developed and where thentdopy transfer and adoption is not
functional, leading to a slow uptake of the results

Despite the EC support, in the global picture thegetitiveness of the European companies
is threatened by the recent developments and tpertamt investments at international level.

Moreover, some of the more fundamental aspectsderdo take advantage of this promising

technology still need to be addressed.

It is necessary to identify current bottlenecks #adriers to further development of AM
technologies in Europe. Furthermore the stakehsld&o need to be mobilised in order to
exploit the business opportunities that AM providesilitating the take-up of this technology
in Europe, with a focussed promotion and suppaudtegy for Additive Manufacturing
technologies.

SCOPE:
The proposals should address at least severat dbllowing aspects:

- Review of recent technological developments, keblipations, and international
research and innovation programmes on AM.

- ldentification of gaps and opportunities for furtmesearch and innovation, as well as
non-technological gaps in order to develop poli@nfework recommendations (e.g.
regulation, standardisation, public procurement).

- Community building activities (think-and-do-tankydaactions to foster dialogue and
collaboration across levels (stakeholders and gewere) and with key strategic
partners, the Member States and the European CamomisThis broad multi-
stakeholder community (science, policy, businessiety) at local, regional, national
and EU level will enable the launching of innovatieartnerships for developing and
testing of AM.

- Assessment of the current regulatory and IPR fraonkesy micro- and macro-
economic assessment of opportunities and risksitarichpact on social aspects and
labour market benefits.

- Productivity and resource efficiency gains througWlt and its impact on European
competitiveness through localised manufacturing,eneh more goods will be
manufactured close to their point of consumption.

- Identification of current bottlenecks for the trearability of new technologies across
sectors.

- Development of best practices to help stakeholteashieve large scale deployment.
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- ldentification of bottlenecks that prevent the stiation of investments in new AM
technologies and promote successful innovative AMtmns.

- Support information exchange between EU fundedeptsjwhich address the same
AM areas to exploit synergies.

- Building skills capacity for innovation and comgieteness, engaging with academia
for the development of learning resources adaptabtifferent learning approaches
and curricula at undergraduate, master, and liig-learning levels.

Proposals should include the organisation of waskshwith top-ranked international experts
and EC services from the various disciplines aimatgthe elaboration of a future AM
roadmap, as well as an International Conferenc&Mrat the end of the project.

In order to ensure the industrial relevance andachmf the research effort, the active
participation of industrial partners representsaadded value to the activities and this will be
reflected in the evaluation, under the criteria lenpentation and Impact.

Possible horizontal aspects addressed by topic:
- nla

The Commission considers that proposals requesticgntribution from the EU between
EUR 750,000 and 1,000,000 would allow this specifballenge to be addressed
appropriately. Nonetheless, this does not preclsulemission and selection of proposals
requesting other amounts. No more than one propabdde funded.

EXPECTED IMPACT:

- The proposals are expected to have an impact oBuhgpean AM community in the
following ways:

- Create a network of research and industry partferdurther RTD and industrial
innovation and contribute to the sharing of Europleest practices.

- Create links and foster collaboration with relevaatopean initiatives and activities.

- Speeding up industrial exploitation and take upesilts of AM and facilitate cross-
sectorial technology transfer.

- Early awareness of key innovation developments anrittipation of business trends
and market prospects.

- Training and educational skills capacity in the ABmmunity, both at academic and
professional level.

- Enabling regulatory authorities to address better televant issues based on a
thorough assessment of the current legal framewdP® management and
standardisation needs.

- Rationalising the process to deliver standardisatinandates to the European
Standards Organisations.

TYPE OF ACTION: Coordination and Support Actions

Part 5.ii (PC NMBP WP 16-17-V12(3).docx) | Page 16/153



The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FoF 06-2017: New product functionalities through adanced surface
manufacturing processes for mass production

SPECIFIC CHALLENGE:

As a response to increasing competition in globarkets, many industrial sectors (e.g.
automotive, aerospace, machine-tool) aim at impmg\their product performances through
surface functionalization. As the products are easingly complex in terms of scale (from
nano to macro) and shape, processes need to deffi@ently, ensuring an uncompromised
quality together with high versatility and conteal costs. One way to reach this goal is to
differentiate between a product body and its serfadere specific properties can be tailored.
Furthermore, the required functionalities may bkeieeed with little or no addition of new
raw material. For example, modifications in theface geometry or even microstructure
induced by texturing processes enable to improee pérformance of those products by
providing them with dedicated functionalities swashtailored friction, antibacterial properties
or self-cleaning capabilities among others.

In this context, substantial research is needecexptoring innovative approaches aimed at
producing high added-value functional surfaces Byerficial modification of the substrate.
Special attention should be paid to the cost efficy of the novel surface manufacturing
processes and to the development of technologatsatie flexible, up-scalable to real scale
conditions and their implementation into mass potida conditions. Finally, environmental

aspects of the processes should also be addressed.

SCOPE:

The proposal should address surface-modifying nusthehich do not alter the chemical
composition of the surface or add an extra layea dffferent material, for example: micro-
machining, texturing, photon-based technologiesedamechanical treatments, etc. These
methods should be used to create new manufactprogesses that can be applied on mass
production lines. Due to the need for cost-effextiechnologies, these processes should be
easy to integrate within the existing manufactunotgnts. The research activities should be
multi-disciplinary and address all of the followirggues:

- Development of cost-efficient, up-scalable and ifiex surface processing
techniques that introduce micro- or nano-scale freadions at the surface level of
the part providing it with specific properties @pabilities.

- Design and implementation of specific methods aystesns that enable highly
efficient up-scaling of the developed processiraptéques from laboratory scale to
real scale, with a specific objective to apply pnecesses for mass production.
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- Implementation of modelling tools to support satatiof the processing parameters
that lead to the targeted surface modifications.

- Solutions which are economically viable and eastyansfer to other fields than the
demonstrated fields of application.

- In-process inspection and monitoring possibilitiesensure that the final results
remain within the quality requirements.

In order to ensure the industrial relevance andachmf the research effort, the active
participation of industrial partners representsadded value to the activities and this will be
reflected in the evaluation, under the criteria lenpentation and Impact. The projects are
expected to cover applied research but also demabiost activities, such as a testing a
prototype in a simulated operational environmeihte &bility of the demonstration activities
to validate a technology’s high level of readinedisbe reflected in the evaluation.

Possible horizontal aspects addressed by topic:
- - Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepgosed project.

Activities are expected to focus on Technology Resubss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

The developed innovative production functionalitsd®uld lead to a remarkable impact for
both producers and users, in the following terms:

- Cost increase pertaining to those functionalitigegrated into products should be
below 10% with respect to the cost of conventigratiucts

- The improvement in the product performance shoeldlbove 20% in the targeted
functionalities such as: surface friction (increase decrease), wear resistance,
surface energy, corrosion and thermal resistararelniess, self-cleaning properties,
conductivity, anti-fouling, catalytic propertiestice Besides, the improvement can
also consist in obtaining tailored optical propestiincluding for aesthetical
purposes.

- Strengthened global position of European manufarguindustry through the
intensive implementation of innovative and uncoriral technologies along the
European manufacturing value chain
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TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FOF 07-2017: Integration of unconventional technolgies for multi-material
processing into manufacturing systems

SPECIFIC CHALLENGE:

The competitiveness of European manufacturing dégpem producing differentiated and
high added value products in an efficient and sousbde manner, with reduced production
costs, increased product quality and minimised tiomearket. Multi-material products have
the advantage of putting the right material in tight place to satisfy all the expected
requirements, which is particularly relevant whéghhcost or critical materials are involved.
The aim of this topic is to integrate unconventiomanufacturing technologies within a
specific set (laser, water jet, ultrasonic, eledmam welding and/or electro discharge
machining) into a manufacturing system to make irmétterial products composed of such
high cost or critical materials. These innovativenufacturing concepts and technologies can
help European industry to face the challenge of ravipg resource efficiency and
sustainability.

The integration of the above-mentioned unconveatiomanufacturing technologies into the
process chain may be complemented with processd#s asithermal treatment, in-process
inspection, stress-relieving, micro-structural ioygments, machining and joining.

Successful integration will help to achieve a bteedugh in innovative manufacturing

approaches for multi-material products. The maj@allenge lies in reinforcing the integration
of these unconventional processes into manufagtsystems for multi-material products and
subsequently implementing them throughout the Eemopnanufacturing sector.

SCOPE:

The proposal should use unconventional manufagut@échnologies within a specific set
(laser, water jet, ultrasonic, electro beam weldamgl/or electro discharge machining) to
create new manufacturing systems for multi-matgniatiucts. To tackle this major challenge
successfully, research will need to cover all ef fibllowing areas:

- innovative process chains for multi-material prdadubased on unconventional
technologies, integrated if appropriate with morenwentional manufacturing
techniques such as machining and joining;

- manufacturing processes capable of generatingesieires and geometries required
for multi-material products as well as integratiadditional improvements such as
thermal treatment, stress relieving, surface hanggemicro-structural improvements;
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- new flexible machinery concepts and components Iltowathe integration of
unconventional technologies and processes intostndlimanufacturing systems able
to handle a range of material combinations and yostsg

- in-process inspection and monitoring to ensure ityuakquirements within the
innovative process chains.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepmsed project.

Activities are expected to focus on Technology Resubss Levels 4 to 6lmplemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
The developed new technologies should lead to anleable impact in the following terms:

- Reduction of at least 10% in the production timmtigh the integration of operations
and the reduction of idling time between manufantusteps.

- Reduction of at least 15% in the production cosbubh process integration and
improved manufacturing quality

- Resource efficiency improved by reducing the useraaf materials and energy
consumption by at least 10%.

- Strengthened global position of European manufagjuindustry through the
intensive implementation of innovative and uncoriveral technologies along the
European manufacturing value chain

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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FOF 08-2017: In-line measurement and control for naro-/nano-enabled high-
volume manufacturing for enhanced reliability

SPECIFIC CHALLENGE:

Rapid developments in micro-/nano-technologies ireqaomplex business models that
respond to volatile markets in demand for fastedpct delivery with an unprecedented yield
and quality. High-volume manufacturing is not spaf@m these requirements, and will in
fact need to demonstrate a productivity improvemeampared to lab-scale process
development and low-volume manufacturing in orderetmain commercially competitive.

The process scaling needs to include system-lawdlitactures for metrology and control.
This includes data acquisition and control at #heels of the process, the physical handling
and the component validation. The in-line metrologryd inspection for micro-/nano-
production plays an important role, together witbcanmon reference system and approach
across process chain. The evolution of the cosyrstem on the factory floor will also need to
show various levels of distributed control in ortlecover both batch-to-batch and run-to-run
variations with real-time parameter prediction &eddback.

Practical industry solutions for reference metrglag these small dimensions are not readily
available. However, whilst efforts are made towagodsducing reference materials, reliable
and fast measurements that allow for control botine process level and at the higher level
of product vehicle or line, are needed. This wilable predictive management of batches,
improved quality and speed control, and fully agtmous control with machine learning.

SCOPE:

Proposals should include a systems-level strategyntegrating measurement and control
throughout the production line for micro-/(nanogbled high volume manufacturing. To
address this challenge the proposal will need tecall of the following areas:

- Measurement techniques that target highly intedratel functional three-dimensional
products at the micro-(and nano-)scale.

- Measurement and data acquisition which are normruigste, i.e. no waste material at
the measurement steps, and allow for high througbpenarios in their respective
industrial settings.

- Traceability in the measurements back to referesazeples. Direct contributions to
related standards may be a part of the proposal.

- Approaches to control at the different levels aftéay integration, including process
variation, product/component reliability, waste iopsation, yield/output
improvements and predictive/preventive correctimnthe entire line.

Possible horizontal aspects addressed by topic:

- not applicable
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Proposals should include an outline of the ini@&ploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Reamtiss Levels 5 to .7lmplemented as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between

EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
The developed new technologies should lead to anleable impact in the following terms:

- Improvement in existing manufacturing processesugin implementation of system-
wide control systems, demonstrating better resoeffteency, yield and productivity
of a wide variety of components and final products.

- Improvement in technical knowledge on the in-linetralogy for micro-/(nano-)sized
components in a high-volume manufacturing setting.

- Accelerated uptake by industry of in-line measunaimend related control systems
that allow for traceability in terms of physicahaknsions, functionality and reliability
of micro-/nano-sized components.

- Contribution to standardisation in the field of eefnce materials targeting micro-
/(nano-) technology and factory integration.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FoF 09-2017: Novel design and predictive maintenaadechnologies for increased
operating life of production systems

SPECIFIC CHALLENGE:

The elevated complexity and costs of productioretgassombined with the requirements for
high-quality manufactured products necessitate Inodesign and reliability-based
maintenance approaches that are able to providerehqeired levels of availability,
maintainability, quality, safety while consideritige system as a whole and throughout the
production lifecycle.
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Analysis of operational parameters and in-serviedabiour, self-learning features and
condition prediction mechanisms could contributeirtgprove smart maintenance systems
capable to integrate information from many différeources and of various types, in order to
more accurately estimate the process performanudhe remaining useful life. That will
lead to a more efficient management, reconfigunatnd re-use of assets and resources,
avoiding false alarms and unforeseen failures whashker operators' confidence in such
systems.

SCOPE:

The aim would be to design optimal maintainabiliyiutions into production systems to
improve operating life at maximised performance amdluce costs by carrying out
maintenance activities at the most optimised tirefoie failure occurs, thus minimising the
degree of intervention required and maximisingsystem availability.

More trustworthy predictive maintenance and causkeffect analysis techniques should be
developed to aggregate and interpret data capfused production systems and effectively
share the massive amount of information betweensuddeasurements of a range of
parameters at the level of components, machinespeodliction systems should be carried
out to provide data for building trend referencedels for prediction of equipment condition
and to synchronise maintenance with production rpfap The dependability of the
techniques would be demonstrated for a range opooents and machines.

While the focus will be on demonstrating the desigpproaches and maintenance
technologies, R&D activities supporting the intégma and scale-up are expected as well.

Demonstration activities should address all offtlewing areas:

- Methodologies and tools for improved maintainapiind increased operating life of
production systems.

- Methodologies and tools to schedule maintenandeitées together with production
activities.

- Predictive maintenance solutions, combined withegrated quality-maintenance
methods and tools, as well as failure modes, effertd criticality analysis (FMECA)
techniques, that effectively share information aghdifferent data sources in a secure
way.

- Versatility, in order to make solutions transfegatd different industrial sectors.

- The project must include two complex demonstratarseal industrial settings to
represent a clear added value.

In order to ensure the industrial relevance andachpf the demonstration effort, the active
participation of industrial partners, including SMErepresents an added value to the
activities.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs
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- International cooperation

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepgmsed project.

Activities are expected to focus on Technology Reemss Levels 5 to 7Implemented as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between
EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
The developed new technologies should lead to anieable impact in the following terms:

- 10% increased in-service efficiency through redudedure rates, unplanned
plant/production system outages and extension ofpoment life.

- More widespread adoption of predictive maintenaas@ result of the demonstration
of more accurate, secure and trustworthy techniqatesomponent, machine and
system level

- Increased accident mitigation capability

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

FoF 10-2017: New technologies and life cycle managent for reconfigurable and
reusable customised products

SPECIFIC CHALLENGE:

New customised products will be increasingly incogiing, in a seamless fashion,
intelligence and smart functionalities through athed materials and embedded components.
The integration of highly differentiated materiaded components is a key requisite for
flexible manufacturing of individualised consumestomised products. On the other hand,
enhanced integration of sophisticated ICT-basedpooents and of advanced materials
implies a rapid product obsolescence rate, andtlwas introduce further pollution risks if
reuse of products and/or components is not improvEderefore, reconfiguration and reuse
of products, and related services, need to be dpedl
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SCOPE:

To face sustainability and flexibility challengesstomised products need to be conceived,
designed and manufactured in a modular way, ang #iegle components have to be

developed so as to be interoperable with one andtivéng the product/service lifetime, so as

to be exchangeable and updateable whenever negce$sas influences both the hard and

soft requirements and calls for new production nebdbgies that enable the fast

manufacturing, assembly and configuration of compbeoducts, as well as the products

updatability and disassembly for re-use and erldeofnanagement.

In particular, consumer goods manufacturers shbeldble easily and effectively to integrate
products and components which can be independdaiigned, produced and used in order
to make diverse final personalised products iredéit production systems.

All involved actors in the product life cycle, frormanufacturers of basic products
components to retailers and vendors up to the fimatomers, should be provided with the
needed hard and soft tools to reassemble and/onfigare the product or its components.

Research activities should address all of the Wolig areas:

- Methodologies, engineering and tools for the fastonfiguration and re-use of
personalised products and their components

- New production techniques allowing for a fast mawctiring, assembly and
configuration of complex personalised products

- Innovative methods and technologies for persomdliggoducts updatability,
disassembly for reuse and end of life managemenhefproducts as well as their
different components

- Methodologies and tools for the development of médg, configuration, disassembly
and reconfiguration services along the whole cormsiloustomised products value
chain and along its overall life cycle also inchglithe aftersale stage.

The proposals are expected to include use-case r#ratons aiming at the rapid
deployment of the new modularity, reconfiguratiomda re-use of personalised
consumer/customised products and life cycle managemAll relevant value-chain
stakeholders are expected to participate.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs
- International cooperation

This topic is particularly suitable for collaboati at international level, especially regarding
the involvement of multiple actors in complex valebains on a global scale for
consumer/customised goods.

- Social Sciences and Humanities (SSH) elements
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The resulting personalised products are expecteshtisfy the final consumer needs at an
individual level and consequently to facilitate Igalife (particularly concerning elderly,
disabled or other target groups with special needénprove workers and sportsmen safety
and health.

Proposals should include an outline of the iniéaploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Reemss Levels 5 to 7Implemented as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between

EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
The developed new technologies should lead torafsignt impact in terms of:

- Reduction of time to market of new personaliseddpots/services by 30% through a
modular product/service design and manufacturimpyagch

- Cost reduction of the manufacturing of personaligeatiucts by 25% by decreasing
lead times in product-services development andigorgtion

- Reduction of environmental impact by more than 5@%e to modular reusable
components and final products

- Savings of overall products/services life cycletsdsy 30% as a consequence of the
reusability and re-adaptability of the componeritde personalised products

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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CALL FOR SUSTAINABLE PROCESS INDUSTRIES (SPIRE)

H2020-SPIRE-2016/2017

The SPIRE cPPP will address the challenges raigethd rejuvenation of the European
industrial processes: more efficient use of resemigaw materials, water, etc.) and energy
(including renewables), high-tech and eco-efficipmduction facilities and materials, and
minimising and re-using waste.

SPIRE 01-2016: Systematic approaches for resourcéfieient water management
systems in process industries

SPECIFIC CHALLENGE:

Nowadays, 12% of water utilisation in the EU is oled to industrial use. Since water is a
scarce resource, it is crucial for the Europeamstny to change the current paradigm and
develop more sustainable and efficient water teldyies, which is also an important element
for increasing its competitiveness, because a fitggni amount of energy is consumed for
industrial water treatment. In the sustainable tgment context, efficient water use is
closely linked to the efficient use and re-use thfeo resources, such as energy, chemicals,
raw materials and soils. As such, these aspects toeke considered holistically in order to
develop sustainable solutions.

SCOPE:

The main objective is the optimisation of the usaewvater in industry. Research activities
should focus on several of the following areas:

- Combining existing technologies in order to achiamancreased energy and resource
efficiency in water treatment processes leadingpt¢oeased sustainability by reducing
water use, energy and raw materials consumptionranisnizing waste.

- Selective separation processes in order to be tableeat specific industrial fluxes,
also leading to the recovery of valuable substances

- Adaptation of current processes or equipment toal®native water sources. e.g.
rainwater, salt or brackish water, cooling water,\Vdaste Water Treatment Plant
(WWTP) effluent.

- Alternative cooling/heating methods. Reducing thergy levels that are needed for
water and steam related production processes; aiing technologies; water and
energy recovery processes from water vapour.

- Use of renewable energy, in order to reach lowgnesater treatment processes.

- Development of closed loop recycling and reuseglig cascading of processes and
industrial water symbiosis.
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The proposals should also include a Life cycle ysig) since it offers the framework to
deliver meaningful information on the "water foait of manufactured goods, delivered
services, business operations and consumer bemavibe total footprint of the process
regarding water, energy and resources should b&demed.

In order to properly monitor the Resource Efficignmpact, Key Performance Indicators
should be implemented.

The proposals should allocate an important path@fbudget to demonstration activities. The
active participation of industrial partners fromethmelevant sectors in multidisciplinary
consortia will represent an added value to thevgiets.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Remss Levels 5 to 7implementation as
cross-KET activities.

The Commission considers that proposals requestiegntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Reduction of at least 20% in water use comparedea@urrent practice in the sector.

- Reduction of at least 30% in wastewater productiompared to the current practice
in the sector.

- Reduction of at least 15% in energy use compardgetaurrent practice in the sector.

- Minimising the Water Footprint, employing less watmtensive or waterless
technologies and increasing recycling.

- Foster new technology developments in water treattme
- Decouple the industrial production from the utilisa of fresh water reserves

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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SPIRE 02-2016: Plant-wide monitoring and control oata-intensive processes

SPECIFIC CHALLENGE:

All current plants in process industries have amnsystems managing their production
processes. Distributed Control Systems (DCS) angrBmmable Logic Controls (PLC) are
present all across production sites with continusami-continuous or batch processes.
However, there is still a lack of integration ofcéd control systems dedicated to unit
processes into an overarching real-time optimisasiod scheduling system controlling and
monitoring the operations of the whole plant. Thlant or even site-wide integration is
especially challenging for production processesre/tmeonitoring involves the collection and
evaluation of large amounts of data.

Future plant monitoring and control systems willédo integrate lower scale model based
control frameworks into plant scale schedulingewen geographic and logistic optimisation
tools. The generalisation of model based predictwatrol techniques to plant-wide and
possibly site-wide monitoring and control should developed using overall plant models,
and optimised solutions should be demonstrated.

SCOPE:
Research activities should address the followirgsr

- Extension of the model based control techniquethéolevel of plant or site-wide
control and scheduling by the use of dynamic oVvglaht models, ensuring a robust
real-time optimisation of the plant's operations.

- Integration of local control systems into an ovehamg real-time plant and/or site
optimisation and scheduling system, taking intooact geographic and logistic
constraints and potential malfunctions.

- Cross-sectorial transfer of the technologies depezlo

- Model Based Predictive Control frameworks takindoiraccount the Operators
Training Systems in their design.

- Plant level LC management tools (integrated or ipbsss a plug-in to the control
system) and robustness of the real-time optimisdtols

Solutions should consider the “data-intensive” matof the process chains (data reliability,
handling of huge amounts of data in real-time, aotton of decisions from large data-sets.
Proof of concept in terms of at least one demotwstighould be delivered before the end of
the project, excluding commercially usable protetyp but convincingly demonstrating

scalability towards industrial needs and makingearccase for the safety of the worker under
all circumstances.

The project can make use of pre-existing commdyciabvailable plant optimisation and
scheduling solutions, making all the required aatgs. In order to ensure the impact of the
project, standardisation is to be addressed.
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Possible horizontal aspects addressed by topic:
- Suitable for SMEs
- Gender relevance

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Remmss Levels 4 to 6lmplementation as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between

EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
Compared to the current practice in the sector:

- Decrease of on-site material handling time by 10%

- Decrease of resource consumption by 10%

- Decrease by 10% the global use of energy on-site.

- Decrease by 10% of the Green House Gases emissions.

- Strengthen the global position of European proaedsstry through the introduction
of the new technologies related to plant-wide andfopossible, site-wide process
control.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 03-2016: Industrial technologies for the valasation of European bio-
resources into high added value process streams

SPECIFIC CHALLENGE:

Bio-based resources constitute a valuable soursesifinable raw materials for Europe, but
currently they are not utilised in an optimal w&pr example, residues from agriculture and
forestry, as well as waste streams from aquacyltiznens, and food and feed industry
(including skins, feathers, fats, shells, materfaten slaughter-houses, fish mills, etc.) are
often not fully exploited. Considering that sucl-esources contain valuable substances for
the production of high added value chemicals arwntaterials (e.g. sugars, fatty acids,
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amino acids, alcohols, resins, fibres, aromaticstuires), which could provide sustainable
alternatives to analogues currently manufacturesmfrfossil feedstock, their efficient
utilisation is needed in order to support the dihiment of a more sustainable and efficient
industry in Europe. Furthermore, these bio-basedasts could provide access to new
building blocks and products with added functiotedi, which are currently not commercially
available, thus opening new market opportunitiesrfdustry.

For a wider utilisation of such bio-resources, diegelopment of technologies for the efficient
processing, isolation, fractionation and purifioatiof these waste and side streams, will be
essential to efficiently recover valuable bio-comgots, while maintaining key chemical
functionalities present in bio-based molecules. Tinelustrial deployment of such
technologies will allow improving the competivenesshe European chemical and process
industry and will ensure a better utilisation ofada&ble European bio-resources. These
technologies will also support a decrease in wagheeration and contribute to making
Europe self-sufficient in terms of raw materialBading to increased long term sustainability
for the European process industry.

SCOPE:

Proposals should address the efficient utilisatbbiomass waste streams of organic nature
from industrial processes (e.g. food and feed itigiuaquaculture)and/or side streams from
harvesting activities (e.g. agricultural and forgsharvesting residues) ensuring non-
competition with higher value chains (e.g. food durction). The proposals should aim to

provide novel concepts to fully valorise these t@eeurces, providing high added-value
products and bio-based streams (bio-chemicals, mersy fibres, polymers etc.) for further

utilisation in industry. The concepts taken intcc@mt should yield novel products and

process streams with a quality that is equal otebeghan the one of the available fossil

analogues already on the market and where posgibd®jde opportunities to open new

markets (e.g. development of novel products).

Proposals should target technologies (e.g. chethermo and bio-catalytic, fermentative),
which can include recovery, and primary (e.g. ssiggnin, tannins, resins, proteins) and/or
secondary (e.g. furans, sugar acids, carboxylidsadatty acids and aromatics) processing of
bio-resources, leading to bio- products and streaitis high added value. The concepts are
expected to provide significant added value creaiticthe process. Proposals are expected to
address R&l activities covering the following areas

- Chemol/biocatalytic/fermentative route developmemtdonversion processes as well
as purification processes where needed, includiagtening of the technology in order
to yield (new) bio-based building blocks, polymarsl chemicals and derived product
portfolios in a relevant industrial environment.

- Market analysis and techno-economical evaluatiothefconcepts proposed to assess
the economic viability of the approaches and ariess plan for the deployment of the
technology.

The concepts should demonstrate improved resouifogercy, including a significant
reduction of fossil resources and energy utilisgtias well as water and other utilities. The
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concepts should also bring a reduction in CO2 aonsscompared to the commercially
utilised process (or similar for new processes daoanot have commercial analogues).

Proposals should envisage the demonstration ofctmeepts in an industrially relevant
environment and show the potential for their ind&ign into the relevant industrial sectors.
Demonstration of the integration in existing indisdtscenarios would be a major added-
value. The demonstration activities are expecteadtiress the scalability and replicability of
the proposed concepts.

Possible horizontal aspects addressed by topic:
A significant participation of SMEs with R&D capées is encouraged.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepgosed project.

Activities are expected to focus on Technology Remmss Levels 5 to .7/Implementation as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific chalige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- The concepts proposed should provide a decreasisdtian of fossil resources in the
process industry of at least 30 % compared to amdommercially available
processes.

- The concepts proposed should provide an improvenmesnergy utilisation in the
process industry of at least 30 % compared to amdommercially available
processes.

- The concepts proposed should provide a decrea€®h emissions of at least 30%
compared to similar commercially available processe

- The economic viability of the concepts should bendestrated, as well as the
contribution to the long term sustainability of fiheustrial sectors targeted.

- The proposal should provide a clear business casthé deployment of the solutions
in industry.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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SPIRE 04-2016: Industrial furnace design addressingnergy efficiency in new and
existing furnaces

SPECIFIC CHALLENGE:

Industrial furnaces with higher performances, opéd resource and energy efficiencies and
less pollutant emissions are a major goal for catibn researchers, furnace producers and
the process industries. Relatively few new furnaesinstalled in Europe these days due to
the capital intensive nature of the industrial Ages, which makes this challenge more urgent
to overcome.

In addition, most of the industrial furnaces in &ue are currently fed with natural gas.

Another challenge in the coming years will be tlse of alternative energy sources or hybrid
heating systems for such applications. Novel desigased on new technical concepts,
materials and different combustion routes and E®ee are key for new advanced furnaces
and the retrofitting of existing ones.

The development of a clear understanding of thecge® function, the reliability of the
process information and how the furnace interactis the rest of the manufacturing process
will be paramount for the new generation of tecbgas for new and retrofitted industrial
furnaces. To develop and to scale up new systerdsegnipment based on new high
temperature materials and advance protective gsata real challenge and could contribute
to great savings in energy.

SCOPE:

Proposals need to consider all aspects for thetrwmti®n of new furnaces or the retrofitting
of existing furnaces with more efficient and effeettechnologies. They need to also consider
the effects on upstream and downstream procesdesilto those heating systems.

The design methods and criteria need to take ictownt technical aspects, constraints found
in legislation, compliance with codes and standardd all the related economic aspects,
including how the cost of design changes can et&cala

Research activities for new industrial furnace gieshould address all of the following areas:

- Use of at least two different energy sources, @ggtricity, gas, oil, biogas, biomass,
coal. Hybrid heating systems can also be considebDebign has to take into
consideration the type of feed and an optimisetidoesumption.

- Prediction tools and computer simulation developnagaplied to the design process
and performance prediction.

- Interaction of the furnace with the rest of the ofanturing process, including the
effect on upstream and downstream processes. Haatfdr and recovery need to be
also considered.

- Improved equipment efficiency by wusing new and ioved high
temperature/corrosion/wear resistance materials reew steels, super alloys, high
resistance composite metallic alloys, innovativdratories, high temperature
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insulation materials systems, hybrid metallic/carasolutions for high temperature
applications.

- Monitoring and control systems for the SOx, NOx &@ emission of industrial
furnaces

The proposals must include at least one demonsiratm industry-relevant environment, for
either new or existing furnaces.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Resuss Levels 4 to 6lmplementation as
cross-KET activities.

The Commission considers that proposals requestiggntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED INMPACT:
Compared to the current practice in the sector:

- Reduce the energy consumption by at least 15%.

- Reduce the operating costs by at least 15%.

- Reduce NOx, SOx and CO emission by at least 25%.

- Reduce Capex and Opex costs of the furnaces leasit 15%.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 05-2016: Potential use of CO2 and non-conveéahal fossil natural resources
in Europe as feedstock for the process industry

SPECIFIC CHALLENGE:
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Europe is facing a large emission of CO2-contairgages and at the same time a scarcity of
carbon-based resources. Whereas today the caxdwrofithe process industries is organised
in a linear way from feedstock input to output abguct plus emission (among other
residues), the objective is to facilitate a cydlaw in which CO2-containing gases from one
industry becomes the feedstock of another.

Due to greenhouse gas emissions (GHG), the prawegstry is increasingly looking into the
potential use of non-conventional fossil naturalorgces (e.g. shale gas, gas hydrates, tar
sands, coal bed methane, gas to liquid and codigtod technologies) as alternative
feedstock. Moreover, some organic solid wastesh(lfidm domestic and from industrial
applications) can be used to obtain carbon basefegg. biogas, syngas).

The challenge is to understand how to turn theerdint carbon sources into chemicals that
can be used as sustainable building blocks or fudhle at the same time the process is
economically feasible depending on the differenérgy price scenarios. The aim is to
perform a forecast study for the use of CO2 comgiprocess gases as feedstock for process
industries, by means of the conversion of CO2 ar@d © carbon-derived products.
Converting these gases into chemicals and produmi¢d lead to a major reduction of
emissions and dependency on fossil fuels.

Presently the prices for the emission of CO2 aopping significantly compared to the initial
prediction (e.g. in the ETS scheme) and at the siaime both fossil based and renewable
feedstock are highly volatile on the world markéherefore, there is an urgent need to
forecast different possible scenarios for a suatderuse of carbon resources and how this
can be organised in a cyclic flow in the proceskisgtry.

SCOPE:

There is a strong need to evaluate the novel téabies and solutions for the use of CO2/CO
containing process gas as well as non-conventiomsall natural resources at production site
level together with the economic feasibility. Femmore, it is required to compile
information on and create awareness on the relatatirity and adaptability of technologies
to the local situations, with the aim to accelenaigrket adoption and replication of these
solutions.

Some of the targeted chemicals offer dual use astarmediate in chemical production as
well as an energy carrier such as chemical engogsige. Therefore, the proposed technology
not only links CO2-producing and intensive carbeatsrs but addresses various high-volume
applications and significant markets.

The focus of the forecast study should be on thee afsCO2 containing process gases to
produce high value added products (e.g. fine chals)ic

The study should address an integrated approatiiding the following aspects:

- To lay the foundation of the design of future faigs to demonstrate conversion of
CO2-containg gas into chemicals on site.

- The design of scenarios for the proper and mostabdé uses of different gas
resources.
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- To analyse the need for pre and post-conversioaragpn and conditioning processes

- To evaluate the potential impacts of the use of-camventional fossil natural
resources on the CO2 use and identify best sokution

- The scenarios should include evaluation of LCA eptance and recognition of new
“clean” products, business models, proof of sustaility and skill sets.

All above mentioned should take into consideratioa following issues: i) the most carbon
efficient process, ii) the technical challengestthamper the deployment of technical
solutions at demonstration scale iii) the challengduilding a new model for integrating
different industrial sectors.

Possible horizontal aspects addressed by topic:
- n/a

The Commission considers that proposals requestigntribution from the EU between
EUR 250.000 and 500.000 would allow this specifiallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one project will be funded.

EXPECTED IMPACT:

- New scenarios for increased use of CO2/CO contgimrocess gases and non-
conventional fossil natural resources as new feedsiepending on future fossil fuel
and energy prices.

- Strategies to facilitate the use of primary fo$sddstock displacement (downstream
consuming industry).

- Future scenarios that enable new business modegisowing competitiveness of
participating industries based on the use of CO2K06taining process gases and
non-conventional natural resources as feedstocthéprocess industry.

- Synergies by linking production sites of emittinggda downstream consuming
industries.

- New areas for SME development and growth

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 06-2016: Business models for flexible and aelalised approaches for
intensified processing
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SPECIFIC CHALLENGE:

The competitiveness of European manufacturing digoem producing differentiated and
high added value products in an efficient and sugbde manner, with reduced production
costs, increased product quality and minimised tbmemarket. To create a long-lasting
competitive advantage for the European processsinglit is also needed to properly inter-
relate the production with modern and innovativeg/svaf doing business.

Therefore, technological innovation in sustainablanufacturing in the process industry
needs to be matched with new business models, whaghsupport industry and cross-sector
clusters as well as industrial parks, while alstoveihg more flexible and delocalised
operations. These new business models should Ignddso address the barriers which have
so far prevented regionally or locally adapted sohs, with an emphasis on technical but
also non-technological barriers, such as likelleggulatory or cultural ones.

On the other hand, these new business models shtboNd the positive interactions between
the different actors (firms, neighbouring municipas, infrastructure administrations), which
can allow positive outcomes in terms of accruedhenuc value associated with perceived
level of attractiveness to inward investors, legdito jobs creation, and sustainable
development promotion by local authorities, indestrand policy makers. In addition, these
business models should consider the influencedaistrial consumer trends on future energy
and resource systems to achieve ambitious susiiiiygdaths, which will be very relevant
for the whole market.

SCOPE:

New business solutions should enable higher thnoutgbperations and allowing industry to
produce in a distributed and small scale mannesemew business models are expected to
be more flexible and demand-driven. Site re-optatian studies will help identifying barriers
towards good practice solutions and integratinggess\vndustries or processes.

Activities should focus on all of the following as

- To determine the spatial flexibility parameters evhiallow to optimise activities
interdependence and to define the resource fléyibparameters which allow
optimising yearly fluxes between companies

- Integrated business model solutions for customieedrsupply chain management
based on intensified processing.

- To deliver design constraints for new decentralikaétions, which would position
them, if applied, in the industrial symbiosis categ

- To pinpoint the routes which allow the reduction o&rbon footprint at affordable
interdependence investments

- Scenarios for novel distributed and intensified cessing, sourcing and design
solutions linking individual "home-based" designargl manufacturers to the supply-
chain, promoting social inclusion and deployindlskocally available.

- Scenarios for local sourcing and supply, thus reduthe environmental footprint,
taking into account both raw material and energy ces
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The projects are expected to include an evaluatibrbest use and practical cases for
intensified processing, while also providing an emstinding on the research needs to achieve
rapid deployment of the novel business solutiongairicular consumer-targeted domains and
a roadmap for their implementation. All relevantpgly-chain stakeholders should be
considered and it is expected that SMEs will playiraportant role in the deployment and
application of future business models.

Possible horizontal aspects addressed by topic:

- The needs of SMEs as part of the supply-chain shioelladdressed

The Commission considers that proposals requesticgntribution from the EU between
EUR 250.000 and 500.000 would allow this specifiallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded

EXPECTED IMPACT:

A study on the research needs to develop new simedel solutions that can support the
return of delocalised manufacturing to Europe, he brder of at least 5% of the total
manufacturing capacity, in the process industryasec within 5 years after the end of the
study.

The overall aim is to obtain an understanding ofvHo achieve in the medium term new
business model solutions which should provide:

- Reduction in the environmental footprint compared products produced in the
traditional value chains by 10% through less sttess waste, and less transportation;

- Reduction of raw material by 15% through the caratof strong networks with
related sources of raw material coming from différgources (primary and secondary)
locally

- Development of scenarios in order to identify teper locations and opportunities
associated to delocalised facilitates taking intocoant legal and social hampering
factors

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 07-2017: Integrated approach to process optiisation for raw material
resources efficiency, excluding recovery technologg of waste
streams
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SPECIFIC CHALLENGE:

Process industries are currently facing the chg#eof an increase in the energy and raw
materials cost, a few of them facing a relativercdta Raw materials resources are blended,
mixed and transformed into finished products by mseaf different manufacturing processes.
Material losses and variable yields in the diffén@mmcesses can mean a considerable increase
in the total cost breakdown.

Input from end-of-life recycling is an importantajaovered in previous Horizon 2020 Calls
including the SPIRE-7-2015 topic. However, yielddes in the different production steps in
process industries are still important and thisésaroom for improvement (e.g. real losses in
pipelines, the storage containers extraction omersit raw materials residues left in ovens,
mixing bowls and mixer blades, altogether with fiogént or ineffective chemical reactions).

Improving the utilisation of raw materials resowd@uids, solids or gases) is essential to
increase yields throughout the supply chain. Thducton in losses will also ensure a
decrease of the environmental footprint and theeefoontribute to a more sustainable
industry.

The challenge of a more efficient use of raw matsrresources in order to deliver high
performance and sustainable production must be nggaoied by optimising material
efficiency all along the process route and throughioe value chain.

SCOPE:

Proposals should address the technological impremesnfor both continuous and batch
processes to improve material and energy efficiancthe entire production route . They
should also identify key bottlenecks and resouf@ieiency improvement opportunities that

will increase yields while optimising the energynsamption of the original processes. The
process review and the implementation of improvemshould also significantly increase the
current production rates.

Research and Innovation activities should addriésd #ne following areas:

- Reduction of material losses during the upstreamet@ation, the intermediate
processing, the final process stages. Improvemkbbth the yield and the energy
efficiency of the production process routes.

- Quality and process control that ensures proceakilist and robustness while
allowing some flexibility at the inlet conditionsi@the development of tools to assess
the optimal combination of material input and yietzhtrol.

- Identification and use of KPIs based on energy,ewand raw material resources
consumption, carbon dioxide emissions that can renslbe sustainability of the
processes.

- Mapping of the material and energy flows acrossethige production system to allow
for a cross-sectorial integration and optimisation.

- Evaluation and quantification of the emissions rtigun by improving yield.
The proposals must include at least one demonspatqrocess in a real industrial setting.
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Possible horizontal aspects addressed by topic:

- Suitable for SMEs

Proposals should include an outline of the ini@&ploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Remmkss Levels 5 to .7/Implementation as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between

EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- ldentify bottlenecks and resource efficiency imgnoent opportunities
- ldentify knowledge gaps in the supply chain

- At least 25% reduction in yield losses when comghdcethe current practice in the
sector, by optimising/minimising production lossasd an increased material
consumption on interconnected cycles

- Atleast 10% improvement in energy efficiency witempared to the current practice
in the sector.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 08-2017: CO2 Utilisation to produce high add#value chemicals

SPECIFIC CHALLENGE:

CO2 represents an alternative, abundant and vausdairce of carbon which could be a
suitable raw material, and its utilization has tbhatential to contribute significantly to
reducing greenhouse gas emissions and thereby teavalimate change effects. In addition,
the utilisation of CO2 (and CO) as a feedstockhmy European process industry to produce
materials, chemicals and fuels could be a key mwiub reduce the dependence on imports of
fossil resources while providing a secure of sumgblgarbon feedstock.

The chemical industry is still largely based on tise of fossil fuels and feedstock as source
of carbon, but a decrease is necessary in ordeedoce carbon dioxide emissions. The
utilisation of CO2 (and CO) to produce added vatlemicals may represent a viable
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opportunity. While there are still significant saidic technological challenges to be solved in
order to exploit the CO2 (and CO) as a carbon somra more systematic manner, there have
already been concepts demonstrated at lab scaleh wbuld provide possible solutions if
properly scaled up. Therefore, it is necessaryetnahstrate the feasibility of such CO2 (and
CO) utilisation technologies to produce added vaioslucts at larger scale, in an operational
environment, to be able to assess the industrialhpial of such technologies.

SCOPE:

Proposals should address innovative processesothuge added value chemicals from CO2
(and CO) and demonstrate the technical and econfaasibility in an industrially relevant
environment through demonstration of a system pyp& Technologies targeting conversion
of CO2 (and CO) to short chain alcohols, dimethikee and fuels are considered outside the
scope of this topic.

The topic focuses on the conversion of CO2 (and @Ofhemicals, possibly including
chemicals with other components beyond C, H andu@h( as N), in an integrated approach
and therefore, the proposals need to consideotleing elements:

- CO2 (and CO) should come preferably from industhead and process gases from the
process industries e.g., cement, steel and otleeggimtensive industries

- CO2 (and CO) purification and conditioning methaddring the gas to a sufficient
quality for efficient conversion into chemicals.

- The testing of a system prototype should be intedgravith process modelling and life
cycle assessment in order to quantify the processdésrms of resource intensity
reduction as well as reduction of emissions.

- The quality of the products obtained should retat¢he specifications requested by
the market.

- The project should contain an analysis of the esoadeasibility and impact, and the
evaluation of the market potential, and benefit the European competiveness
deriving from the introduction of the new process.

Proposals should involve industries in a clear éesigip role. The impact on greenhouse
emissions will be an important element of the eataun.

Possible harizontal aspects addressed by topic:
- nla

Proposals should include an outline of the ini@&ploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Resuss Levels 4 to 6lmplementation as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between
EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
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Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Demonstrate technical and economic feasibility @¥el processes for CO2 and CO
conversion to added-value chemicals.

- Reduction of at least 20%, on Life-Cycle-Assessmeadis, of the emissions of
greenhouse gases and energy/resource intensity vedpect to commercial
manufacturing of the same product.

- Significant increase of the industrial competivendsriving from the novel processes
of conversion of CO2 and CO to added-value chemical

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 09-2017: Pilot lines based on more flexiblend down-scaled high performance
processing

SPECIFIC CHALLENGE:

Although the European process industry holds a ailpbstrong position, it is losing
competitiveness in the face of world regions whaeh richer in raw materials and/or have
lower energy, labour and environmental costs. Cgunsetly, in order to maintain its
competitiveness on the global stage, it will be am@nt to substantially improve its
performance, as well as the energy and resourgeeeify of its operations. In addition, the
existing industrial processes often do not prosd#icient flexibility (e.g. ability to easily
change production rates) making them unable to theetiemand for fluctuating production
volumes and seasonal production campaigns requiringitu processing (e.g. bio-mass,
limited batches), which would benefit from flexikded/or mobile production systems that do
not require extensive infrastructure (e.g. contaseel approach).

During the last decade, several concepts have deesloped and reported to enable more
flexible, compact and cost effective processes @simy a variety of process intensification
methodologies, which have the potential to achithe very significant improvements in
performances, energy usage and material efficisocyght by the industry. However, these
concepts have mostly been demonstrated/validatidatatory/small scale and further work
is needed to fully assess their industrial potéimiderms of performances, techno-economic
feasibility and scalability
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SCOPE:

Proposals are expected to identify and demonstnai@vative, compact, high performance
production lines for existing and novel productdhwsignificantly lower operational and
investment costs (compared to their existing anse) This may be achieved by adaptation,
redesign of existing process units or by completeyw concepts, provided that a significant
improvement in cost, flexibility and performancencde achieved, compared to the
commercially available processes. The approachosexp should allow short time-to-market
and integration in currently existing plants, whelesuring a high flexibility (e.g. production
lines with a broad turn-down ratio or by using fplatanodular units for adapting capacity).

Proposals should address all of the following atiés:

- The proposed solutions should encompass the elilmima combination or
replacement of one or more process steps/unitsnginid achieve significant
efficiency improvement and higher productivity aftekibility, while ensuring lower
capital and operation costs.

- Significant demonstration activities in a relevardustrial environment are expected,
which will allow validating the productivity andekibility improvements and provide
clear indications on the scalability, replicabili;md potential for its integration in
existing industrial plants.

- Techno-economic analysis providing a proof of eeoiccand industrial feasibility for
the innovative, high performance, flexile/scalalgeoduction lines that will be
demonstrated, as well as a business plan for ghieylaent of the technology.

Demonstration of the integration in existing indistscenarios would be a major added-
value.

The proposal should include clear steps for thdogepent of the concepts in industry (e.g.
including clear business scenarios and a work gecka business plans)

The proposal should provide evidence on the conueteintial for job creation.

Possible horizontal aspects addressed by topic:
A significant participation of SMEs with R&D capées is encouraged.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepgosed project.

Activities are expected to focus on Technology Reamkss Levels 5 to 7implementation as
cross-KET activities.

The Commission considers that proposals requestiegntribution from the EU between

EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
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- The equipment size/production-capacity ratio, epeagd resource consumption, or
waste production will be significantly improved lmgore than 30% compared to
existing approaches. The targets should be queahtifi the proposal and validated
during the execution of the demonstration.

- The novel processes/production lines should canmeilio lowering the investment
and/or operating costs by at least 20% comparexigiing approaches. The targets
should be quantified in the proposal and validatienling the execution of the
demonstration.

- Concepts should demonstrate a positive environrhentpact, by reducing by-
products and/or waste generation, as well as ragu€iO2 emissions and energy
consumption.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 10-2017: New electrochemical solutions for dustrial processing, which
contribute to a reduction of CO2 emissions

SPECIFIC CHALLENGE:

Electrochemical processes have the potential tudidy efficient and thereby create less by-
product waste compared to conventional chemicatgs®es. Important reasons for the
industrial interest include the use of less expanstarting materials, less aggressive process
conditions (e.g. lower temperatures with less d#gran of feed and/or product), fewer
processing steps (for example electrochemical sgihand product separation may be
combined in one reactor), precise control of oxafator reduction level by control of
electrode potential and discovery of unique praogssoutes to establish new markets for
products. In addition, electrochemical processege hthe potential to replace polluting
chemical reactions with more environmentally frignelectrochemical reactions.

Despite the large number of chemicals availablethexmarket, electrochemical synthesis of
chemicals has until now been limited to a narrovecsum. However, advances in

electrochemical synthesis and methods are now lgessand facilitated by recent

developments in materials science, nanotechnolagg,by the development of new in-situ
analytical techniques or the progress in multi-seabdelling. This provides opportunities for
new approaches for the electrochemical manufaguwirmproducts.

Intensive research into organic and inorganic edebemical processing promises major
developments in different applications, specificallith the prospect of greatly reduced
electricity consumption and the use of electricalver generated from environmentally
friendly production processes like wind and solaergy, thereby contributing to the
reduction of greenhouse gas emissions.
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SCOPE:

Proposals should provide a proof of the economid mdustrial feasibility of the new
technologies. The proposed solutions should alsege hbhe potential for integration into
existing industrial operations. A prospect for aeviimpact of the proposed solutions on the
chemical industry is also needed.

Important aspects that should be taken into accanent

- Easy integration with renewable energy (electricitpm renewable production
sources).

- Electrochemical synthesis and/or electrolysis whatlows the direct creation of
products (e.g. fuels, chemicals, metals).

- Ease of operation at low temperature and pressun@itoons.
- Integration of product produced into existing sg@and supply infrastructures.

- Significant improvements in energy and resourcecieficy compared to the
commercially available analogue (or similar progesigh reduction of direct and/or
indirect greenhouse gas emissions.

- Improvement in safety and the work environment.

Projects will carry out demonstration activities industrial environments aimed at
confirming the industrial relevance and feasibilitfiythe proposed technologies, showing the
potential for integration in existing operations.

Possible horizontal aspects addressed by topic:

- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepgmsed project.

Activities are expected to focus on Technology Remwss Levels 4 to 6lmplementation as
cross-KET activities.

The Commission considers that proposals requestigntribution from the EU between
EUR 4 and 6 million € would allow this specific dlieage to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Decrease by 25% of energy use compared to relateelectrochemical processes

- Decrease by 30% of Green House Gases emissionsaocedno related non-
electrochemical processes

- Strengthen the global position of European proaedsstry through the introduction
of new technologies related to electrochemical @semg of materials
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TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

SPIRE 11-2017: Support for the enhancement of thenpact of SPIRE PPP projects

SPECIFIC CHALLENGE:

Dissemination, exploitation and transfer of progectsults are important activities during

project life-time and beyond in order to make stnat projects fully achieve the expected

impacts. Clustering of project activities, accogdito specific objectives and addressed
themes, and their inter-linking with existing teology transfer activities, are effective ways

to stimulate the take-up of project results anéxploit synergies. Further, there is a need to
focus on knowledge transfer and training issuesardigg present and future industrial

workers, for which a strong link between industng @cademia is needed.

An adequate exploitation of such activities togethéth a joint analysis of the results
obtained and the training needs during the prdjéstime and beyond is also needed, to
ensure an effective implementation at the PPP .level

SCOPE:

The coordination actions shall aim in particulaatiively cluster existing activities under the
SPIRE PPP that go beyond the exploitation and whissdion activities of each project. The

initiative, which is expected to last 2 years, wilquire close collaboration with relevant

industrial associations, technology and knowledgesfer programmes as well as the training
community.

The project should aim at looking for new ways oigaging with the broader process
community, and encouraging engagement with othewor&s in the process industry (e.g.
regional networks).

Activities may include:

- Moving beyond traditional dissemination activitiead favour the development of
tailored innovative dissemination actions and atities inspired by project outcomes
and targeted at specific stakeholders (incl. SNEz&sning community).

- Sharing insights on innovative business model gotscér implementing resource
and energy efficient solutions, including cradle d@adle and industrial symbiosis
approaches.

- ldentification of gaps and opportunities for furtlmesearch and innovation, as well as
non-technological gaps in order to develop poli@nfework recommendations (e.g.
regulation, standardization, public procurement).
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Workshops with top-ranked international expertsrirtihe various disciplines aiming
at the elaboration of future SPIRE priorities am@ining needs within the
technological area of the cluster.

Building skills capacity for innovation and compietness in the process industry
(e.g. engaging with the academia for the developraklearning resources adaptable
to different learning approaches and curricularatengraduate, master, and life-long
learning levels, based in particular on the innimvabutcome of projects).

Reviews of recent technological developments, pabbns, international RTD and
innovation programmes within the technological arkthe cluster.

Possible horizontal aspects addressed by topic:

n/a

The Commission considers that proposals requestiegntribution from the EU between
EUR 250.000 and 500.000 would allow this specifiallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

The impact on the areas of application of the jutsjes expected to be:

Speeding up industrial exploitation and take upesults of SPIRE PPP projects and
facilitate cross-sectorial technology transfer.

Stimulation of networks and alliances for furtheéfrRand industrial innovation in the
addressed technology and application areas.

Added value beyond the original scope of the SPRHFP projects by exploiting
synergies and sharing best practice, including onovative business models.
Increased public presence and awareness of SPIRE&Rities.

More effective execution of activities of commonteirest, such as training &
education, IPR management and standardisation.

Anticipation of business trends and market progpect
Early awareness of key innovation developments.

Dissemination of project results beyond traditiordissemination models and
timeframe of the projects.

Development of training and innovation skills capam the process industry.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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SPIRE 12 -2017: Assessment of standardisation neealsd ways to overcome
regulatory bottlenecks in the process industry

SPECIFIC CHALLENGE:

It is essential to take advantage of the potentipbrtant benefits from new technologies and
materials while ensuring that there are mechanisnpdace to prevent, identify and manage
any potential risks that come about associated wétftain use of such technologies. The
European regulatory process should also instil wores confidence in the approved marketed
products and encourage the reduction of produatmsts and the increase of efficiency,
improving of the quality of products and serviceasuring worker health and safety, and
protecting the environment in order to keep jobs awompetitive economy.

The EU Regulation 1025/2012 defines the procedtoede applied when harmonised
standards are used to provide a presumption oboamitfy with legal requirements.

SCOPE:

Regulation should be simple and stable but, abdyshemuld be reliable. Before any changes
are considered, a very careful and well-thoughtysre should be undertaken in order to
minimise the risk of potential negative impact anavation and on the uptake of technology.
Furthermore, standards should be non-restrictigBeating a balance between a need for
harmonisation and innovation.

A clear, consistent and predictable regulatory #ark which avoids unnecessary
administrative and financial burden is needed. &sed support actions should cover the
needs of the different industrial sectors represgnbig and small companies within the
SPIRE community. Their objective should be to itdfgrdnd to propose solutions along the
value chain, required to reach long term sustalityabior Europe in terms of global
competitiveness, ecology and employment.

Evaluation of standardisation and/or regulationdsesould include recommendations within
the following issues:

- Re-use of different grades of wastewater for inglaigpurposes.

- Re-use of different types of waste (e.g. throughlassification) as feed for industrial
production and/or energy sources.

- Recovery of valuable materials, metals and mindraia waste.

- Lifecycle Assessment methodologies to allow a haisexl comparison between
industries and sectors.

- Production of advanced renewable fuels from theofi$802 as feedstock.
- General harmonisation of the European Waste, Wai@Energy policies.

- Eliminating bottlenecks for the transferability néw technologies across European
borders.

- Eliminating bottlenecks that prevent the stimulati@f investments in new
technologies, e.g. within clean and low carbon netbgies.
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- New standardisation methodologies that facilitatetimuous production.

While in some cases it is necessary to recommemddmasation on a European scale through
regulation and European Standards, in other casesay only be necessary to enable
transferability of technology across sectorial aanmes.

Examples for this could be (but not restrictedth®) following:
- IT control systems and plant monitoring systemdifating industrial symbiosis.
- Equipment for Process Intensification.
- Equipment for small scale localised production.

Possible horizontal aspects addressed by topic:
- International cooperation

The Commission considers that proposals requestigntribution from the EU between
EUR 500.000 and 1 million would allow this specifitallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded.

EXPECTED IMPACT:

- Enabling regulatory authorities to better addrésgsdifferent relevant issues based on
a better assessment and taking into considerdteodifferent stakeholders in SPIRE.

- Rationalising the process to deliver standardigatinandates to the European
Standards Organisations.

- Successful implementation of different policiegyuiations and standards within the
SPIRE sectors.

- Enabling of industrial symbiosis and better usendfistrial resources.
- Reducing cost of operation for the process industry

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Part 5.ii (PC NMBP WP 16-17-V12(3).docx) | Page 49/153



CALL FOR ENERGY-EFFICIENT BUILDINGS (EEB)

H2020-EeB-2016/2017

The EeB cPPP will support a high-tech building stdy which turns the need for energy
efficiency into an opportunity for sustainable mess, fostering EU competitiveness in the
construction sector at the global level.

EeB 01-2016 Smart insulation materials with improed properties

SPECIFIC CHALLENGE:

The role of insulation is essential to achieve gpafficiency in renovated buildings and in
nearly zero energy buildings following the requiets of the recast of the Energy
Performance of Building Directive (2010/31/EU). Anproved insulation in buildings will
have a large impact on the reduction of energy wmpsion and CO2 emissions at European
level. It can also bring significant environmentatonomic and social benefits both for the
Member States and for the citizens.

Although currently many materials are availabletba market, there is a strong need to
develop affordable advanced insulation material&lviexceed the performance of presently
used materials, and also respect strict sustaityapilnciples

SCOPE:

Proposals should address the development of naatien materials and solutions based on
nanotechnologies and/or advanced materials andrajfenhanced insulation properties and
environmental performance.

The proposed solutions should go well beyond th&esif the art and take into account the
final performance properties of the new materials af the respective building components.

The following factors should also be consideredhagwed durability for increased use
duration, reduced maintenance and reduced cosipect of sustainability principles (the
sustainability of each developed solution shouléveuated via life cycle assessment studies
carried out according to the International Refeeendfe Cycle Data System - ILCD
Handbook); applicability to both new build and reation; lightweight construction and ease
of installation; realistic solutions at a compettiprice; limited impact on living space;
increased comfort and noise reduction; fit for detruction; recycling/reuse of materials at
end of life. Resistance to damaging agents sudireaamoisture, rodents etc should also be
considered when relevant for the application. &agdisation aspects should be included
particularly in relation with the work carried ot CEN/TC 350. Additional properties such
as multi-functionality, load bearing, improvemefmiraoor air quality, and use of wastes may
also be considered.
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Proof of concept in terms of one (or more) compos@ncontaining the new materials

developed should be delivered within the projektlwding commercially usable prototypes
(2006/C323/01), but convincingly demonstrating abdity towards industrial needs duly

justifying availability of the proposed materiaksr fpotential further massive use and wide
replication across Europe. Information guides faplecations, installation and training on the
new solutions should be provided before the enti@project.

In addition to the industrial, academic and corddtom stakeholders, the participation of
public authorities would also be an asset for ttepgsals, as public authorities own a large
part of the building stock at European level.

Possible horizontal aspects addressed by topic:

- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepgosed project.

To maximise their impact, the funded projects aqgeeted to cluster with each other in order
to facilitate research cohesion, integration, ahchacement of the EeB-PPP agenda.

Activities are expected to focus on Technology Resubss Levels 5 to 7.

The Commission considers that proposals requestiogntribution from the EU between

EUR 3 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsalattion of proposals requesting other
amounts.

EXPECTED IMPACT:

Compared to state of the art materials and compentre newly developed materials should
bring:

- Improvement by at least 25% of the insulation prbgee at component level,

- Reduction by at least 20% of the total costs coegh&w existing solutions

- Improvement by at least 20 % of durability at comgat level,

- Proof of high replication potential both in new lbaind renovation in Europe;

- Easier implementation;

- Atleast a 15% reduction of the energy spent duttiegwhole life cycle of a building;

- Strengthening of the competitiveness of the Europamstruction sector in the field
of “green” construction technologies.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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EeB 02-2016: Performance indicators and monitoringechniques for energy-
efficiency and environmental quality at building ard district level

SPECIFIC CHALLENGE:

The construction sector is a key player in theréffeo decarbonise the European economy
with the goal to drastically reduce energy consumompand decrease CO2 emissions. Key
Performance Indicators, along with appropriate me@tthogies and tools are crucial in order
to quantify and benchmark the energy-efficiency #mel environmental quality at building
and district level. Adequate monitoring and managetntechniques are also needed, mixing
results and practices from the building sector tiogiewith other relevant sectors like energy
grid to ensure an effective performance improvenbeth at building and district level.

SCOPE:

Proposals should focus on solutions beyond thes sihtthe art, which will improve and
provide a feedback on the experiences on energyiezity and environmental quality from
the latest generation of new and renovated buitdargl their interactions in districts.

Proposals should focus on the following main olyest

- To establish a consolidated structured and gedeskes analysis and compilation of
the latest generation buildings and their inteoactvith district resources in order to
develop the return of experience associated wemth

- To identify and analyse relevant sectorial indicsitalata models and supporting ICTs
enabling and supporting decision making for eneefficiency and environmental
quality, from design to operational phases,

- To elaborate and develop operational and harmdmisgtocols supporting tools and
systems to characterize the performances in pEhtional conditions,

- To develop benchmarks on the impact of the noritesaon the overall energy
performance, which protect privacy while allowingeg analysis,

- To understand the specific causes of non-performamcsub-optimal performance
throughout the entire life cycle (from design tonswuction and operation) and
promoting best practices to the industry.

Possible horizontal aspects addressed by topic:
- nla

The Commission considers that proposals requestigntribution from the EU between
EUR 250.000 and 500.000 would allow this specifiallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsalattion of a proposal requesting other
amountsNo more than one proposal will be funded.
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EXPECTED IMPACT:

Impacts are expected on:

Setting up more accurate guidance for all typesuatling that can be used by design
teams. These accurate guidance shall match aatiliding operation more closely;

Collecting data and knowledge on the effective ggenince of new and renovated
buildings of the latest generation;

Developing scientific and technical databases wislhll be robust and shared to
objectify and characterize performance in situ. Sehdatabase shall also allow the
confrontation between forecasts and reality, antdilddde need to change practices;

Enabling statistical and knowledge analyses engllinreach consensus on how to
bridge the gap between performances expected ateign level and performances
really obtained.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EeB 03-2016: Integration of advanced technologidésr heating and cooling at

building and district level

SPECIFIC CHALLENGE:

The energy used for space heating, cooling andvat¢r generation represents most
of the overall energy consumption in buildings @@% of total energy). In order to
reduce this consumption, state-of-the-art or neshrielogies need to be deployed,
developed and integrated with high efficiency equept, both for residential
buildings and districts. The share of renewablergias in the energy supply for
heating and cooling needs to be increased.

Cost effective, practical and affordable solutiomsed to be demonstrated and
validated to ensure the success of the retrofitinginess. The current potential of
energy saving in the EU through renovation aceeitis very high. In Europe there are
two main categories and segments to cover: resaddnmtildings and district network
buildings.

Regarding the existing residential buildings whielpresent the largest part of the
energy consumption, there is an urgent need tololevwategrated solutions that would
fit with the current natural gas boilers dominaicéhe EU market.

For the district network buildings, systems sholbéd improved with the support of
high efficient control systems that manage better demand/supply for heating and
cooling, and that could fit with a better exploat of the waste heat available from
various industrial or commercial sources.
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SCOPE:

Buildings retrofitting potential in the EU is huged existing heating/cooling technologies do

not sufficiently enable the integration of new adlsed efficient systems. Proposals should
embrace two types of buildings: residential buidgirand district heating/ cooling connected

buildings. For both types, the integration of n@lable systems should be based on new or
existing reliable design tools which would faciléaaking the decision on the installation of

the best solutions. The research activities shatldast address the following areas:

- Integration of advanced heating and cooling teatgies such as hybrid systems
combining fossil based equipment with renewablestesys (cost competitive heat
pump kits, solar thermal or biomass systems aractitte combinations).

- Energy waste heat/cool sources that may be exgloitthe system.

- Easy installation and integration of such equipmeiih concern to minimise the
maintenance needed and to simplify the logistic.

- Control and monitoring of the entire system, tougasan efficient match between the
supply and demand of energy, including ICT and rligms embedded in the
equipment.

Concerning the district systems, advanced Distdeat and Cooling (DHC) systems, i.e.
systems operating at low temperatures, must be tabteeal with both centralised and de-
centralised hybrid sources (e.g. solar thermalmbgs, geothermal, heat pumps, waste heat,
excess renewable electricity storage).

Proposals should provide detailed information om ¢émergy data of the buildings (current
energy use and proposed reduction with new equipntte® gross floor area of the building
together with the targeted annual energy use pebroken down by space heating, cooling,
domestic hot water heating, and lighting). The gperse should achieve at least the national
limit values for new buildings according to the lpgble legislation based on the Energy
Performance of Buildings Directive.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepmsed project.

Activities are expected to focus on Technology Rebmmss Levels 5 to 7A significant
participation of SMEs with R&D capacities is encaged.

The Commission considers that proposals requestiogntribution from the EU between 5
and 7 million would allow this specific challengelie addressed appropriately. Nonetheless,
this does not preclude submission and selectigana@osals requiring other amounts.

EXPECTED IMPACT:
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- Demonstrate a high potential of replication conttiby to large scale market
deployment before 2025 with in particular the supmd dedicated tool kits, which
would be easy to install and would require a lichieorkforce.

- Cost-effective highly energy-efficient equipmentthwitarget reduction of energy
consumption of 20 -30 % (including renewables).

- Payback period of below 10 years.

- Best practice examples for the construction sediased on innovation and
competitiveness, with benefits for the citizens #menvironment.

TYPE OF ACTION : Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EeB 04-2016: New technologies and strategies foretlevelopment of pre-
fabricated elements through the reuse and recyclingf construction
materials and structures

SPECIFIC CHALLENGE:

As a consequence of economic development, constnuahd demolition waste (CDW) has
become a serious problem, creating serious envieotah pollution in certain areas of the
world. In the EU, CDW accounts for approximately@25 30% of all waste generated and
consists of numerous materials, many of which @arebycled.

Advanced research actions and technical solutisasrequired for large-scale reuse and
recycling of construction materials in buildingudfishment, contributing to overall CO2 and

energy reduction. At the same time pre-fabricatedmonents are now commonly used in the
construction sector not just to reduce costs bat & facilitate installation/dismantling and

re-use of components.

The development of pre-fabricated elements comtgiaihigh share of recycled materials and
of building concepts considering a high fractiomudterial replacement is needed. The main
focus would be on the recovery/ recycling of maiterithat have the highest technical and
economic interest and which are associated tobisfument processes.

At the same time, the possibility to reuse différneraterials to be reused in buildings should
be further investigated through a proper charadgan of their properties. Also the
development of processes for easy disassembly rieduns considered as well as the need to
address strict regulations and standards (i.e-samgimic) in several European regions.

The EC Waste Directive mentions under Art 11- 2dt:th by 2020, the preparing for re-use,
recycling and other material recovery, includingckddling operations using waste to
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substitute other materials, of non-hazardous coastn and demolition waste excluding
naturally occurring material defined in category @3 04 in the list of waste shall be
increased to a minimum of 70 % by weight."

SCOPE:

Building concepts using new or adapted prefabrecatmponents need to be developed, in
order to implement construction processes allowtimg reuse and recycling of different
materials and structures.

In the case of building retrofitting with traditiah construction methods poor results are
frequently obtained. This is especially true wheaycled materials are used. There is a need
to harmonize the way to acquire and use all theriétion related to the building and its
stakeholders (procurers, builders, owners, usemsators, etc.) in order to radically modify
the construction processes (e.g. lean construamh higher degree of industrial building
prefabrication), and the off-site production of qumnents (e.g. prefabricated components).

Proposals should cover the following areas:

- Optimisation of recyclability properties of the reaals and development of solutions
to recycle and reuse construction materials andtiagi building structures in
particular through the uptake by the manufactudnain.

- Innovative solutions integrating the last developtean construction and installation
processes which show clear evidence of technichkannomic viability.

The project should also address the demonstratiothe recycling technologies in the
construction or refurbishment of buildings repreagwe of three different climatic zones
across Europe, allowing for a high replicationgmial.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- CO2 savings (by min. 30 %), energy savings (by 2M%0), and higher resource
efficiency (minimum share of recycled materialsfiimal product of 10-15 %) will
ultimately contribute to a resource-efficient atichate change resilient economy.
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- Creation of new value chains by expanding the aiz attractiveness of additional
sectors.

- High replication potential of the solutions obtaine

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EeB 05-2017: Development of near zero energy buitd) renovation

SPECIFIC CHALLENGE:

Buildings and more specifically the housing seatepresent about 40% of EU energy
consumption. Ambitious renovation of the ageinglding stock offers huge potential to
reduce that energy consumption. Lowering the eneogys for households while increasing
in-house comfort will not only help to achieve Edvaonmental objectives, but will also
benefit EU economy and contribute to social welkbe

A large-scale deep rehabilitation of the residemialding stock to match the net-zero energy
standards at affordable price must be achievedakBneough solutions are required to reduce
energy consumption in building (e.g. in space Ingétooling and domestic hot water

production, maximising the envelope performancesathrecovery and local use of

renewables) with the support of advanced BEM (BagdEnergy Management) systems.

Proposals should go beyond the state of the arpeswdous project results of the EeB PPP.

SCOPE:

Research should address in-depth analysis and cgudrgeimprovement of the renovation
process, including innovative technical elementgipcts/processes aiming to improve the
decision-making, and should be based on a colléleranulti-value multi-stakeholder
exercise. Methodology, guidelines and effective rappenal tools are needed to ease the
selection between renovation scenarios. The asabisould take into account life cycle
assessment, life cycle costing, indoor environnogrdlity, as well as user behaviour and
acceptance. Research should lead to innovative eptsicfor a systemic approach to
retrofitting which integrates the most promisingteffective technologies and materials, in
order to reduce heat losses through the buildimglepe and also the energy consumption by
ventilation and other energy distribution systemvkjle increasing the share of renewable
energy in buildings.

The new tools will help revalorisation of existibgildings in the long term, including the
energy performance of the building as a factorhef total property value. This should be
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reflected in the definition of innovative busines®dels where all relevant actors are
involved, including public authorities and investor

Proposals should aim at maximizing the capacityepfication of the developed concepts and
methods for integrated sustainable renovation. é-&@gple market uptake should be
addressed, for example by targeting buildings withilar use conditions and/or comparable
blocks of buildings or districts in need for renbea.

Proposals should show clear evidence of techniodl fanancial viability of the solution
through their application on real case demonsinatio

Possible horizontal aspects addressed by topic:
- Suitable for SMEs
Significant participation of SMEs is encouraged.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepgosed project.

Activities are expected to focus on Technology Remudss Levels 5 to .7 Implemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Reduction of at least 60% in energy consumptioorder to reach the target of near
zero energy compared to the values before renowatMhile enhancing indoor
environmental quality.

- Decrease of installation time by at least 30% caegbdo typical renovation process
for the building type.

- Demonstration of a high replicability potential anfdarge market uptake capacity.
- Affordability considering all values at stake, wdltpayback period of below 15 years.

- New generation of skilled workers and SME contrextio the construction sector
capable to apply a systemic approach to renovation.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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EeB 06-2017: Highly efficient hybrid storage solutins for power and heat in

residential buildings and district areas, balancinghe supply and
demand conditions.

SPECIFIC CHALLENGE:

The storage of thermal or electric energy needsmigegd operational technical
solutions in order to better manage and synchrahs@verall supply and demand (at
residential, district and urban level). Good mamagmet of the peak loads, especially
stemming from an increase of renewable energy tanty would reduce the overall
energy consumption and the cost of operation ofrtsiallations.

Hybrid solutions are needed, inherently addresshey seamless conversion and
integration of renewable electricity and heat, @santicipate the future energy grid
that will fully allow an exchange of different eggrcarriers. Such hybrid solutions
form a next step in the electrification of the heapply market.

To go beyond current state of the art on thermadage (i.e. compact systems) for
residential buildings, it is necessary to bringesgsh activities in this field closer to
pre-commercial stage, to demonstrate their techmiocd economic viability, and to

optimise the operation of such hybrid solutionsview of combining them with the

surplus of renewable electricity with low temperatheat and cooling demand.

In the EU, there are nowadays just a few example®sperationally integrated
solutions for the optimal interaction in districttvorks, combining both electricity
and heat/cooling energy supply and storage.

Efficient use of renewable energy in hybrid systdarsthe storage and generation of
energy needs to be achieved.

SCOPE:

Proposals should develop advanced innovative hggtsity hybrid energy storage devices,
targeting the efficient use and further increaseeokwable energy in the built environment,
and demonstrating its value in terms of flexibilitythe energy systems. They should address
both electrical and thermal applications and ableetich a rapid release.

Such hybrid approaches encompass different aspelish may be addressed separately or
coherently:

high efficiency conversion and storage of surplrsexvable electricity into heat;

multifunctional use in both heating and cooling laggtions at different temperature
grades;

different time scales, e.g. in seasonal storadegtf temperature solar heat and peak-
shaving in lower temperature heat—pump applications

Research and innovation activities should address:

electricity applications, where the technologiesvested may include batteries,

flywheels and capacitors suitable for applicationthe power range of several tens of
KW to 1 MW as well as other technologies relatecstorage of large-scale power
needed for district areas.
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- thermal applications, where these hybrid solutisimsuld develop the high efficiency
conversion and storage of surplus renewable et@gtinto heat. The hybrid system
should take into account the optimal 2integratidnvarious potential heat storage
media. Therefore, preference will be given to gystethat exploit sorption
technologies (solid/ liquid) and/or latent heat PC The innovation part of the
project should include the possibility that enesygtems may be connected, and of
merging energy from different sources, e.g. rendsvalectricity combined preferably
with electric storage and heat, industrial wasts heeat grids, ground systems.

Proposals are expected to cover the various aspédte overall system, such as design,
storage materials, interfaces with various comptmend auxiliaries (heat exchangers,
reactor etc) and include monitoring and controltleé overall technologies/ components
(BEMS).

Proposals should preferably include demonstratibotspfor both residential and district
connected buildings in three different climaticice. They also need to integrate strategies
for optimal interaction with the energy grid, arebess the value of this integration in view of
flexibility in the energy system.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Resmss Levels 4 to 6A significant
participation of SMEs with R&D capacities is encaged.

The Commission considers that proposals requesticgntribution from the EU between

EUR 4 and 6 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsafettion of proposals requiring other
amounts.

EXPECTED IMPACT:
For residential buildings which are not connecte®istrict Heating and Cooling

- Demonstration of the economic viability of the aldérstorage systems when
operating in real conditions in residential builgknwith a return of investment period
of 9-10 years

- Technologies which are reliable and should ensunenanum of 20 years life time

- Solution which fits in existing building configurahs — with compact systems using
limited spaces in existing building (volume of stge limited to 3 r).

- Demonstration of an overall net energy reductior2®ybo
- Validated contribution to energy system flexibility
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Residential buildings connected to District Heatamgl Cooling

- Demonstration of the economic viability of the aléstorage systems with return of
investment of less than 20 years

- Technologies which are reliable and operating fori@mum of 30 years
- Provide compact systems (volume of storage lintibetl m3)
- - Overall net energy gain of minimum 30%

TYPE OF ACTION : Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

EeB 07-2017: Integration of energy harvesting atlolding and district level

SPECIFIC CHALLENGE:

Integration of energy harvesting approaches is gomahallenge, in particular the
development and integration of different renewadahergy sources at building and district
scale.

The envelope should be considered as an activeraadaptive skin that interacts with the
external environment and strongly influences thédimg energy performance and indoor
comfort. Indeed, in view of a large-scale deploymeh nearly-zero energy solutions in
existing buildings, besides reducing energy dentAnough highly insulating materials and
reduction measures, the possibility to harvest ggném the building envelope is of great
importance.

The district dimension should be taken into accpboth because of a higher potential for
integration and optimisation of renewable energyrses, and because of the potential of
additional energy harvesting approaches

SCOPE:

Proposals should aim at maximising the harvestfingmewable energy (for heating, cooling,
electricity, domestic hot water, etc.) at buildiagd district scale (e.g. exploiting large
renewable energy source installations and heatityc@oling networks). Research results
shall contribute to drastic energy saving and C@&sion reduction while enabling massive
replication in low zero energy buildings and enesgif-sufficient districts. the focus is on a
cost-effective and easy installation in a wide eyrof buildings and surroundings.

Buildings are connected with various entities lkgpliers and distribution system operators
through different networks (internet, smart metekdd to the grid, energy storage systems,
electric vehicles, etc.). Therefore, proposals khotake into account an appropriate
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integration of monitoring and control systems foe teveloped solutions, combining, where
relevant, additional functionalities such as sagetgl security.

Proposals shall be flexible to cope with differgetsigns and architectural concepts, with
components being especially shaped and integrdiffeyent material combinations (such as
glass, pre-casted elements, membranes).

The modular dimension is important to allow a cefééctive and easy installation in a wide
variety of buildings and processing practices.

Proposals shall enable a reduction of maintenandeoperation costs, in particular when
many sensors and actuators are cost-effectivelyluised throughout the envelope.

Applicability in different geographical areas ispgortant.

Clear evidence of technical and economic viabithould be provided by validating and
demonstrating the proposed adaptable envelopalitase retrofitting projects.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepgmsed project.

Activities are expected to focus on Technology Remmss Levels 5 to .7A significant
participation of SMEs with R&D capacities is encaged.

The Commission considers that proposals requestiogntribution from the EU between 4
and 6 million would allow this specific challengetlie addressed appropriately. Nonetheless,
this does not preclude submission and selectigana@osals requiring other amounts.

EXPECTED IMPACT:

- The additional cost related to new technologiesukhmot be higher than 20% of
conventional standard building costs.

- Demonstration of the replicability potential ineat case-study.
- Solutions with a payback period of below 10 years.

- The integrated harvesting systems will cover astl&®-40 % of the overall energy
demand for new buildings and 20% for renovateddmugjs

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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EeB 08-2017: New business models for energy-efficiduildings through
adaptable refurbishment solutions

SPECIFIC CHALLENGE:

The most important benefit associated with therte$lhment of an existing building comes
from improving the energy performance, which giegsessential contribution to reach the
EU 2020 consumption goals, taking into account thaldings represent 40% of the energy
use in the EU. A key challenge for its large-saailplementation is the necessity to manage a
broader involvement of stakeholders representingferént interests and different
responsibilities influencing the potential solusoand actions. This regards not only the
choice of technologies, but also the design andvaion methods, as well as a number of
SOcio-economic issues.

Nowadays, decentralised energy generation techresldgve been demonstrated in a number
of building applications in Europe and beyond batgé scale uptake and business
deployment of these technologies is still in itslyeatage. Currently, the renovation level is
about 1.2% of the building stock in Europe per yaad it should increase, according to the
European Performance Building Directive (EPBD)2to3 % per year until 2030. Innovative
business models which allow consumers and the ma&okevest with confidence in long
term operation, maintenance, reliability and senl@vels need to be developed.

SCOPE:

Activities should focus on the benchmark and theessment of innovative business models,
evaluating different refurbishment packages enghilire selection of the most attractive and
efficient ones for different building types (resii@l/District Heating Cooling connected) and
climatic conditions, taking the maximum advantagaser behaviour and geo-clustering.

Adequate assessment tools and the methodologiedérbes facing analyses addressing the
issue of comprehensive analytical approaches iera@ inform business decisions in this

respect need to be discussed. Life cycle modelspas to the decision making process in the
feasibility phase of the renovation project alsedhto be considered.

Proposals need to assess different highly resaffagent business models for refurbishing
buildings including the possibilities provided bylhic procurement options, appropriate
combinations of public and private, or only privdtending. These concepts need to be
developed taking into account the building ownéh® socio-economic impacts, and the
current EU crisis.

Proposals should also develop effective methodssteering and governance especially
paying attention to the local scale, including viaeiety of actions by cities and municipalities

that can define obligations or encourage voluntatyons. In particular the business models
developed should support the preparation of innoratlated public building procurements

by local/regional/national authorities or at Eurapdevel.

The business models should cover the complete @slédrom the design phase of the
building: decentralised energy generation technelg integration, installation,
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commissioning, operation, servicing and maintenarete. In this framework, activities
should cover business model design and optimisatitarket and customer segmentation
approaches for decentralised energy generationsucoer behaviour and decision driver
research for optimising business model structusegply chain and concept delivery
optimisation, new earning models and financing rae@dms. In addition, proposers should
also seek solutions to increase participation akedtolders, considering methods to engage
end users living in the buildings/neighbourhood anethods to increase the interest and
commitment of building owners and market partners.

Socio-economic impacts of refurbishment should &ken into account considering the
possibly drastic effects of high renovation costshouse owners and tenants, and seeking
possible solutions to reduce costs, as well aseadirg the needed commitment by users to
energy efficiency after renovation.

Clear evidence of technical, environmental and egoa viability should be provided. The
possibility to engage municipalities planning tdemgrate renewable energy sources in the
built environment could be an added value.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

- Social Sciences and Humanities

- Gender relevance

The Commission considers that proposals requestigntribution from the EU between
EUR 500.000 and 1 million would allow this specifitallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Cost-effectiveness and reduction of the currerdepoif the renovation.
- Adaptive renovation packages with low environmemtgdact.

- Increased awareness and commitment of citizenmproved energy-efficiency of the
building stock.

- Increased ability of municipalities for organisitige renovation of building stocks, in
particular through the use of public procurementgo

- Better quality standards and performance guarantgedge improving indoor
environment and remaining cost-effective.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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CALL FOR NANOTECHNOLOGIES, ADVANCED MATERIALS
BIOTECHNOLOGY AND PRODUCTION

H2020-NMBP-2016/2017

Advanced materials and nanotechnologies for high akkd value products
and process industries

This part meets the challenge of enabling inventeenbinations of materials, process
industries, business models, and links to publicape partnerships in delivering innovative
products to markets and customers that demand them.

NMBP 01-2016: Novel hybrid materials for heterogeneus catalysis

SPECIFIC CHALLENGE:

In many currently explored applications of orgamorganic hybrid materials, the
achievement of superior properties is often hantpdre the weak chemical (i.e. van der
Waals, hydrogen bonding) interactions existing leetw the inorganic building blocks,
leading,inter alia, to leaching of the inorganic components, agglatien, phase separation,
low mechanical stability. This is particularly acdl for heterogeneous catalysis applications,
where a robust linkage between the components wafitad better performances also in
terms of recovery and re-use of the catalyst. Ewethe case of phase-boundary catalysis,
where strong chemical bonds prevent the leachinefctive species, covalent bonds are a
preferred option.

A further factor affecting the actual effectivenese$ heterogeneous catalysts is the
accessibility of the active component, being féaiéd by either i) a porous microstructure or
by ii) a loosely cross-linked structure enablingeling of the hybrid catalyst in the reaction
medium, where the substrate is dispersed.

In the latter case, an important role is playedthy polarity of the medium in which the
catalysis is carried out, being the interactionnaen the heterogeneous catalyst scaffold and
the species affected by their polarities.

SCOPE:

Explore novel concepts in hybrid materials designhfeterogeneous catalysis, also resorting
on templating-effects and based on one-step syisth@scomplishing i) the formation of a
robust structure based on covalent bonds betweganiar and inorganic components and ii)
accessibility of the catalysis-active moiety byaang the morphology and the polarity of the
resulting materials, according to the targeted ttaongs and application such as condensations
and asymmetric reactions.
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A further aspect to be taken into account is thesglity to tune the cross-linking degree of
the obtained hybrid materials by changing the sstnthparameters and synthesis route, to
achieve different microstructures. The novel rodlesuld be based on easy synthetic step(s)
being scalable and adjustable for industrial scale.

Possible horizontal aspects addressed by topic:
Any?

Activities are expected to focus on Technology Reemtss Levels 3to 5

The European Commission considers that proposaglsesting a contribution from the EU
in the range of EUR 5 to 8 million would allow thepecific challenge to be addressed
appropriately. Nonetheless, this does not preckudEmission and selection of proposals
requesting other amount§o more than 2 proposals will be funded.

EXPECTED IMPACT:

- Scientific and technological breakthroughs in teeelopment of novel concepts in
hybrid materials design for industrial heterogersecatalysis.

- Proposals addressing novel C-C bond forming angclalcle hybrid catalysts are
expected to produce valuable chemicals of bioldgiead pharmaceutical
importance.

- The activity of the novel solid hybrid catalysts aexpected be higher than the
counterpart homogenous catalyst, improving proeéfssency providing economic
and environmental benefits

- Considering the leading-edge character of the mepdield, the impact for the
European industry is expected to be in the medwtartg term.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 02-2016: Advanced Materials for Power Electroits based on wide bandgap
semiconductor devices technology

SPECIFIC CHALLENGE:

Power electronic components, modules and systerokiding wide bandgap devices
technology are of large strategic importance inogar Part of the value chain is still possible
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in Europe; the related application areas are basdtie deep knowledge and market position
in automotive industry, industrial electronics, ke transmission, renewable power
generation (wind power, PV), healthcare, smartoigctand prominent know-how for reliable
materials for electronic assemblies. Contributionhe objectives of the SET-Plan in term of
energy saving, efficiency, CO2 reduction are theepart of this challenge.

The proposal should address the development of nadda cost-effective, sustainable
materials, architectures and processes for powectrehics suitable for use in energy
technology.

SCOPE:

The action should focus on advanced materials fimovative power components, new
product development and application which will e&se the reliability and operational
lifespan of components under realistic conditions.

Considerable improvement of the operation of poglectronics devices based on the
improved properties of the materials, architectusesd/or processes should be addressed.
Realistic solution should be provided in term ofexgiional characteristics like voltage,
current level and sensitivity or switching frequiescas well as in long term maintenance-free
operation with respect to the particular and swirigdemand of the envisaged energy
application.

Improvement in the cost and use effectivenessudiaty maintenance intensity should (or
maybe?) be quantified. The proposal may develop ufaaturing concepts for the
construction of components and modules with lesdymtion defects;

International cooperation (with Japan?) is encoenlag tackle societal challenges, which are
global by nature;

Possible horizontal aspects addressed by topic:

Implemented as cross-KET activities.

The implementation of this topic is intendedstart at TRL 4 (small scale prototype built in
a laboratory environment) anthrget TRL 6 (prototype system tested in intended
environment close to expected performance).

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
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- Substantial improvement of the wide bandgap sendigotors materials performance;
- Time to the market intake will be hence optimisgloftened);
- Global innovation for strategies for Key Enablingchinologies will be reinforced;

- Additional development for the leadership of Eurcgeetor of power electronics,
industries;

- Preliminary tailored business plan will be definedthe proposal to support the
scientific, technological and/or socio-economic @&opand specific action will be
addressed in the proposal.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 03-2016: Innovative and sustainable materialsolutions for the substitution of
critical raw materials in the electric power system

SPECIFIC CHALLENGE:

The ambition of the European Union to achieve ansgecompetitive and sustainable energy
system by 2050 has become a priority. The elepwiger system will play a pivotal role in
the overall energy mix, with particular challengesachieve a balance between electricity
supply, conversion, transport and use of energytic@l raw materials (CRM) can become a
bottleneck to the supply-chain of the differenthtealogies used in the electric power system
with implications for materials demand under diéier scenarios described in the EU Energy
Roadmap 2050.

Even if recycling rates for some of these mategalsld be optimised to the highest possible
extent, the overall increasing demand for CRM urgesoll-out substitution-based solutions
within the next decade.

This specific challenge is covered by the PrioAtga “Substitution of raw materials” of the
European Innovation Partnership (EIP) on Raw Mal®ri

SCOPE:

Proposals should deliver innovative, sustainabté st effective materials solutions for the
substitution of (i) heavy rare earth elements usgeermanent magnets and/or (ii) CRM used
in energy storage applications and/or (iii) CRMdige catalysts for applications to generate
electricity and/or (iv) CRM in materials used ingbbwvoltaic cells. Substitution of CRM in
electronics including lighting applications is aitscope of this call topic.
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In order to ensure the industrial relevance andachpf the research efforts, the cost
effectiveness and commercial exploitation poteriathe proposed solutions compared to
state-of-the-art solutions currently available be market should be convincingly assessed in
the proposal.

Possible horizontal aspects addressed by topic:

In line with the objectives of the Union's stratdgyinternational cooperation in research and
innovation (COM(2012) 497), international cooperatiaccording to the current rules of
participation is encouraged, in particular with @a@nd the United States of America. The
quality of the international cooperation will bevaded in the evaluation of the proposal.

Activities are expected to focus on Technology Resubss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- A strongly reduced or completely eliminated CRM teor in the proposed solution(s)
while keeping up or improving the materials perfaroe levels as specified in the
relevant parts of the SET-Plan Integrated Roadmap its Annexes, available at
http://setis.ec.europa.eu/set-plan-implementatovdtds-integrated-roadmap-and-

action-plan

- The risk mitigation from future bottlenecks in theaterial supply-chain of energy
technologies used in the electric power system;

- Contribute to achieving the EU policy COM(2011)2%ackling the challenges in
commodity markets and on raw materials;

- Contribute to achieving the objectives of the EiPRaw Materials.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 04-2017:  Architectured/Advanced material concpts for intelligent bulk
material structures
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SPECIFIC CHALLENGE:

The development of smart materials has been gatherace over the past few years to
develop novel concepts for intelligent componentsd astructures with integrated
functionalities that are able to communicate artdract with their environment, store data
about their condition and react accordingly to exde stimuli. Research in the areas of
biomimetics and nanomaterials can provide sevetaimgles of the development of smart
materials and has seen a significant expansionmpbes include materials that can alter their
physical properties, (e.g. viscosity, shape, colma more) in response to temperature, stress
or electrical fields, convert sunlight into elecity, store energy, etc. Smart materials have
also been used extensively in sensor developmerdsrbspace and automotive applications
with the aim of producing intelligent structuresdasomponents that provide information of
their in-service condition. However, there are saveoncepts that have not yet been
implemented in large scale industrial. Such teobgieks include self-repair or self-healing
materials, materials for vibration suppressiortiigeight composites that can inform the user
of any internal damage without the need of timescomng and expensive Non Destructive
Examination (NDE), Functionally Graded composite tdlials (FGMs), energy storing
components, etc.

SCOPE:

Proposals are sought to address specific industeiedls and facilitate the implementation of
smart materials for applications in transport, coner goods and ICT. The technical
challenges to be addressed relate to the develdpmeatessing and integration of smart
materials with new functionalities, as e.g. for ageed sensors (nanosensor technologies),
damage detection, self-repair, self-actuation, mioigy magnetic functionality (for non-
magnetic materials), sound and vibration damping,I€T applications. Material concepts
based on biomimetics should also be considerethoAth the materials most suited to such
development are lightweight advanced compositem fdifferent material classes, (like
multiferoics, polymeric or metal matrix compositesganic fibrous materials), the scope does
not exclude metallic materials with tailored uniqueperties. It is expected that such smart
materials may make use of the unique propertiesgssed by nanoparticles and therefore the
development of nanomaterial based intelligent camepts will be within the scope of the
call. The development of such material structimas to be accompanied by high resolution
analytical tools that are able to characterisentlgerials on all scales and, moreover, to track
and reveal their function —structure relations itn.sFor this topic proposals should also be
able to demonstrate in addition to the developmemnicept, the feasibility of such
technologies in terms of cost, production methogiel® and reliability. Proposals should also
include an outline of the initial exploitation abdsiness plans. More detailed exploitation
plans, outline financial arrangements and any ¥ollpp should be developed during the
project.

Possible horizontal aspects addressed by topic:
Any?
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Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Applications are envisaged in transport and consuwyoeds. The implementation of novel
smart material technologies is expected to pavewhg for innovative environmentally
friendly smart products enhancing the market opputies for European industries, improve
consumer safety, reduce maintenance costs, andwapesource efficiency. In addition, the
knowledge base in the EU will be greatly enhancatdonly at the R&D level but also at the
manufacturing and production level, creating a lyigikilled workforce with improved levels
of job satisfaction. It is inevitable that the ftooalities of smart materials will require the
identification of gaps in standards and future moemative activities will have to be
addressed.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 05-2017: Design-driven advanced materials fdnigh added value innovative
products

SPECIFIC CHALLENGE:

Creative industries have been defined as one omibst active, significant and relevant new
emerging industrial sectors in the European econ@®eport on Emergency Industries, PwC,
2012). The creative industries linked to manufantur(e.g. architecture, automotive, art,
crafts, supports for cultural items, decoratiorshfan, furniture, lighting, interior design
materials and products, jewels, luxury, media sugpgublishing, sport and toys) are
generators of competitive advantages that cannog¢freduced elsewhere, promoters of local
development and drivers of industrial change (COM@537 ‘Promoting cultural and
creative sectors for growth and jobs in the EU’).

Creative SMEs in particular can make use of deagm strategic tool to create innovative
products and services addressing new consumerslastts and societal challenges while
assuring competitive and sustainable development.

However, the future European exploitation of th@hrsector depend on the EU ability to
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support fast-paced creative SMEs and start-upgpioging highly innovative technological
advances in materials for commercial and socigialieations.

To promote design-driven innovation, a number dfoaclines have been endorsed by the
Commission, including integrating design into resbkaand development and promoting new
collaborative innovation strategies (‘Implementira;m Action Plan for Design-Driven
Innovation’, SWD(2013)380).

SCOPE:

Proposals should address the development of inwevatlvanced material solutions (e.g.
superhydrophobic nanomaterials and nanoscale systeeif-cleaning and self-healing
systems, smart textile fabrics and papers, biomangttape change materials, self-assembling
systems, energy harvesters) for use in the creatdustry sectors defined above to address
key consumer and societal challenges. Creativitjytual and societal values, alongside
specialist knowledge, should be driving the matanaovation to add value to products
through the use of new material functionalitiesd@alintangible”, e.g. creative design, trend
translation, enhanced sensations, values) or cemamdically new products with strong
competitive advantages based on material innovation

Proof of concept in terms of product and/or processt be delivered within the project,
excluding commercially usable prototypes (in cowrapde with European Commission
Communication 2006/C323/01), but convincingly destaating scalability towards industrial
needs.

In order to ensure the industrial relevance andarhpf the research efforts, the properties
improvement and commercial potential of the innmeatechnologies compared to state-of-
the-art solutions currently available on the markiebuld be convincingly assessed in the
proposal. The active participation of designers;ietal stakeholders, materials suppliers,
manufacturers and end users of the resulting ptedepresents an added value and this will
be reflected in the second stage of the evaluation.

Possible harizontal aspects addressed by topic:
A significant participation of SMEs with R&D capées is encouraged.

For this topic, proposals should include an outlofethe initial exploitation and business
plans, which will be developed further in the prego project.

Activities expected to focus on Technology Readinetevels 5 to 7.

The Commission considers that proposals requesticgntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.
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EXPECTED IMPACT:

- Novel, higher added-value, better performing, soatde, appealing designs and
creative solutions for societal and/or commercigpl&ations based on innovative
advanced materials.

- Promoting new collaborative innovation strategied practices along the value chain
to better support commercial and societal appbecatibenefiting from a strong user
orientation.

- Enhancing innovation capability and competivenddsuvopean SMEs by effectively
combining and transferring new and existing knogtwith ‘intangible’ factors (e.g.
creative design, trend translation, enhanced sensatalues).

- New business opportunities for the European inglustr

- Contribute to achieving the relevant EU policy abjpes in COM(2012)537,
‘Promoting cultural and creative sectors for groatid jobs in the EU’.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 06-2017: Improved material durability in build ings and infrastructures,
including offshore

SPECIFIC CHALLENGE:

Durability is a key criterion for materials in mam@ypplications and environments. Longer
performing materials can strongly reduce overddl time costs, such as lower usage costs
through reduced maintenance and shorter servieguiptions. Costs may also be reduced in
the production phase (raw materials, energy, tramsformability) and the materials may be
more appropriate for end of life reuse/recyclingpital applications requiring excellent long
term durability and high reliability are buildingsarine applications and infrastructures
including off shore.

In many applications, operational durability neédsoe better understood, particularly for
innovative products which have no demonstrated teng performance. Durability has to be
evaluated both theoretically and in real instadlatconditions (including within challenging
environments when relevant) as these may influénaéproduct performance.

SCOPE:

Research proposals should address all of the foltpaspects: theoretical understanding of
the factors which affect durability of material€lwding reliable, fast and robust environment
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and ageing models; experimental methods to meaande reliably test durability, non-
destructive inspection procedures and monitoringistodevelopment of new and more
durable materials (possibly multifunctional); arfd for purpose” validation of new materials
through life testing by demonstrating in the plashapplication and environment.

The proposed solutions should go well beyond treesbf the art and it should be
demonstrated that materials with improved durabdiso fulfil all other properties necessary
for the application proposed.

The following factors should also be all considerguinciples of sustainability (the
sustainability of each developed solution shouléveuated via life cycle assessment studies
carried out according to the International Refeeendfe Cycle Data System - ILCD
Handbook); ease of installation; realistic solutiat a reasonable price and appropriateness
for the operational environment. When relevantjgfesonsiderations (optimal combination
of new materials) should also be considered. Rewyceuse of materials should also be
addressed. Standardisation aspects should be eosdid/hen relevant. Proof of concept in
terms of one (or more) component(s) containing ne&s materials developed should be
delivered within the project, excluding commergialisable prototypes (2006/C323/01), but
convincingly demonstrating scalability towards istlial needs. Information guides for
applications, installation and any appropriatenirag on the new solutions should be provided
before the end of the project.

To ensure the industrial relevance and impact @irésearch effort, the active participation of
industrial partners, including SMEs will provideysificant added value to the activities, and
will be reflected within the evaluation of theteria 'Implementation and Impact'.

Possible horizontal aspects addressed by topic:
Any?

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Compared to the applications and impacts of présemtailable materials with similar
functionalities, the newly developed materials $tiduing:

- At least 30% improvement in durability on the maestevant properties for the
application

- At least equivalent level for all other properties;
- At least 30% lower cost;
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- Positive LCA balance over the whole life cycle;
- Proposals will have a higher impact if they arevaht to several applications;

- Contribution to strengthening competitiveness @& European industry, including in
the field of “green” technologies;

- Contribution to implementing EU policies.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 07-2017:  Systems of materials characterisatiofor model, product and
process optimisation

SPECIFIC CHALLENGE:

As material systems and device structures becomesimed and nanostructured, significant
challenges exist with respect to their design dedtailoring of their functions in a controlled

way. The use of discrete materials models, asdgérior linking and coupling nanostructure
features to macroscopic device functionality isngag increasing importance in the fast and
reliable development of new materials, devices, @ control of the related production

processes. Characterisation techniques and expeah@ata for process optimisation and
model validation are key in such developments.

Europe has a large number of first-class laboregofor characterisation in the field of
advanced materials and nanotechnologies. In sommescaegional hubs of laboratories
addressing characterisation for specific industoialapplication sectors have already been
successfully established. Nevertheless, there isewr increasing need for a strong
transnational and trans-sectorial coordination aptmisation of existing characterisation
technologies and their utilisation for the benefit widespread process optimisation and
model validation. This includes the need for widelgreed experiment protocols, multi-
technique and multi-scale characterisation appresametadata descriptions of interpretation
tools and accessible, relevant and reliable datadfor raw and interpreted data.

SCOPE:

In the triangle of "manufacturing”, "modelling”, driexperimentation” the projects should
develop an open innovation environment for therojgation of materials and/or nano-device
manufacturing processes and for the validation afenials modefsbased on experimental

characterisation.

! http://ec.europa.eu/research/industrial techno$sgiedelling-materials en.html
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An open innovation environment should be createking characterisation laboratories with
capacities adapted to process optimisation and inadidation needs. Also information on
characterisation tools and expertise should beidwed.

Commonly agreed validation and measurement pratatobuld be developed which address
the most relevant issues related to experimentg;egs optimisation and model validation.
Projects should also document their protocols lierinterpretation of raw experimental data
and document reliable models for data interpretatibere needed. The project may seek to
agree standards for interpretation protocols. Mkt to describe all protocols should be
agreed.

The same metadata should be used for interfacirsgirex characterisation databases to make
search and linking between different, distributedatbases effective and easy. The metadata
should allow future extension to other sectorsatBgies and test rules pertaining to data
integrity and quality mechanisms should be establis A concept to make raw and
interpreted data citable should be developed amdemented for this system. The project
should ensure wide spread participation.

Projects should bring together a representativebeurof players from public and industrial
nanoscale characterisation laboratories, from namtufers, and from the academic and
industrial materials modelling communities. To eesa wide coverage, these players should
cover several industrial or application sectorsistixg regional/national hubs may also
participate, but they need to connect in the ptd@players in other countries, possibly also
other regional/national hubs.

The proposal should present a credible business fda the maintenance of the open
environment after the project duration.

The project is strongly encouraged to consult takeholders outside the consortium through
existing groups such as the European Materials ModeCouncil or the Characterisation
cluster. Appropriate resources should be foreseedldistering activities.

Possible horizontal aspects addressed by topic:

- Suitable for SMEs
- International cooperation with ISO?
- This topic is part of the open data pilot.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepgmsed project. The outline should also
address the socio-economic benefit of the propeséations, supported by quantifications.
Furthermore, the outline should also include theinteaance aspect of the developed
databases beyond the lifetime of the project.

Activities are expected to focus on Technology Reembss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between
EUR 3 and 4 million would allow this specific challge to be addressed appropriately.
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Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded.

EXPECTED IMPACT:

- Increased speed of material and/or nano-devicelg@awent through development of
an open innovation environment

- Wide acceptance of the proposed solutions beyamddhsortium.

- Use of the protocols and systems in other KET eeieareas or sectors beyond the
ones covered by the project.

- Use of the protocols in the development of newdsaats.
- Clear, prospects for quantified, socio-economingdiom the results

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 08-2016/17 Accelerating the uptake of nanotboologies, advanced materials or
advanced manufacturing and processing technologiéy SMEs

SPECIFIC CHALLENGE:

Research results should be taken up by industryebting the hitherto untapped potential of
nanotechnologies, advanced materials and advanaerdfactturing and processing
technologies. The goal is to create added valugdstively combining existing research
results with other necessary elements,22 to transselts across sectors where applicable, to
accelerate innovation and eventually create poofdather benefits. The research should bring
the technology and production to industrial reaslsn@nd maturity for commercialisation after
the project.

SCOPE:

The SME instrument consists of three separate glasta coaching and mentoring service
for beneficiaries. Participants can apply to phHageth a view to applying to phase 2 at a
later date, or directly to phase 2.

In phase 1, a feasibility study shall be developaifying the technological/practical as well
as economic viability of an innovation idea/conceph considerable novelty to the industry
sector in which it is presented (new products, @sses, design, services and technologies or
new market applications of existing technologi@$e activities could, for example, comprise
risk assessment, market study, user involvemetsatjéatual Property (IP) management,
innovation strategy development, partner seardsilidity of concept and the like to
establish a solid high-potential innovation projeligned to the enterprise strategy and with a
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European dimension. Bottlenecks in the abilityntoréase profitability of the enterprise
through innovation shall be detected and analyseithgl phase 1 and addressed during phase
2 to increase the return in investment in innovadotivities. The proposal should contain an
initial business plan based on the proposed idaas.

The proposal should give the specifications ofdladorated business plan, which is to be the
outcome of the project and the criteria for success

Funding will be provided in the form of a lump sefEUR 50 000. Projects should last
around 6 months.

In phase 2, innovation projects will be supporteat taddress the specific challenge and that
demonstrate high potential in terms of company agtitipeness and growth underpinned by
a strategic business plan. Activities should fomusnnovation activities such as
demonstration, testing, prototyping, piloting, sogdup, miniaturisation, design, market
replication and the like aiming to bring an innagatidea (product, process, service etc) to
industrial readiness and maturity for market intrcttbn, but may also include some research.
For technological innovation a Technology Readinesgls of 6 or above (or similar for
non-technological innovations) are envisaged; geae part G of the General Annexes.

Proposals shall be based on an elaborated bugilzessither developed through phase 1 or
another means. Particular attention must be pdid pyotection and ownership; applicants
will have to present convincing measures to enthegossibility of commercial exploitation
(‘freedom to operate’).

Proposals shall contain a specification for theonte of the project, including a first
commercialisation plan, and criteria for success.

The Commission considers that proposals requeatcantribution from the EU between

EUR 0.5 and 2.5 million would allow phase 2 to bdrassed appropriately. Nonetheless, this
does not preclude submission and selection of gapasequesting other amounts. Projects
should last between 12 and 24 months.

In addition, in phase 3, SMEs can benefit fromiiech support measures and services as well
as access to the financial facilities supporteceudcess to Risk Finance of this work
programme.

Successful beneficiaries will be offered coaching mentoring support during phase 1 and
phase 2. This service will be accessible via thieifpnise Europe Network and delivered by a
dedicated coach through consultation and signppsbithe beneficiaries. The coaches will
be recruited from a central database managed b@§dahemission and have all fulfilled
stringent criteria with regards to business expeeeand competencies. Throughout the three
phases of the instrument, the Network will complatibe coaching support by providing
access to its innovation and internationalisatenvise offering. This could include, for
example, depending on the need of the SME, suppaitentifying growth potential,
developing a growth plan and maximising it throumggernationalisation; strengthening the
leadership and management skills of individualhesenior management team and
developing in-house coaching capacity; developintpeketing strategy or raising external
finance.
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EXPECTED IMPACT:

- Enhancing profitability and growth performance ®Ss by combining and
transferring new and existing knowledge into inrtoxgg disruptive and competitive
solutions seizing European and global businessropmtes.

- Market uptake and distribution of innovations tanglthe commercial uptake of
nanotechnologies, advanced materials and advamoddgtion technologies in a
sustainable way.

- Increase of private investment in innovation, nbtdéverage of private co-investor
and/or follow-up investments.

- The expected impact should be clearly describepialitative and quantitative terms
(e.g. on turnover, employment, market seize, IPagament, sales, return on
investment and profit).

TYPE OF ACTION: SME Instrument (70% funding)

The conditions related to this topic are providetha end of this call and in the General
Annexes.

Green vehicle topic

NMBP 09-2016:  Affordable weight reduction of high-wlume vehicles and
components taking into account the entire life-cye

SPECIFIC CHALLENGE:

One of the principal levers to improve the enerdficiency, performance and range of
vehicles, and reduce their impact on the envirorimiento decrease their weight. This is
particularly important for conventionally-poweredhicles to reduce CO2 emissions but also
for EVs in which the relatively limited range andjltm costs, linked to the still comparatively
low production volumes, remain critical factorsttdatermine their competitiveness.

Previously-conducted EU research projects haveadyredemonstrated the fact that the
adoption of advanced grades of steel, metal alloygel plastics and composites can lead to a
drastic reduction in the weight of a wide rangeveliicle components. However the outcome
of these activities is also that the additionaltdos each kilogram saved is still too high to
represent a revolutionary approach enabling intensise of such lightweight materials
particularly in vehicles intended for mass-produati

Correspondingly it is necessary to address thigissrectly and urgently in order to identify
solutions for the significant weight reduction aghicles, and in particular electrified cars,
which are cost-effective and viable with respedhi® intended production volumes and from
the entire life-cycle perspective, improving penfi@ance without compromising
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crashworthiness and durability. Specifically theagipal focus should be on large production
volumes exploiting economies of scale, targetingdpction volumes of at least 50000 units
per annum, while investigating also the opportufdtydeveloping common solutions across
different types of vehicle.

SCOPE:

A holistic, integrated and cost-driven approachusthdve pursued in order to optimize the use
of lightweight materials solutions in all vehiclewtures, subsystems and components with
the exception of the powertrain.

Materials engineering should address the developuofenew low density/high strength and
highly formable materials (e.g. steels, alloys, ypwrs, reinforcements) and their
combination (e.g. composites, sandwiches, higmgthefoams) at affordable prices starting
from less expensive sources, also via recycling/angdrocesses which are less energy-
demanding. Furthermore, materials engineering shadtiress corrosion, thermal expansion,
joining (e.g. bonding, riveting, etc.) and recyglimssues of multi-material designs, one
essential prerequisite being the widespread avbijaland minimal CO2 footprint of the
candidate materials.

Manufacturing engineering should address the spgagh and efficiency-improvement of
lightweight part production also through the conabion of different manufacture steps,
moving towards new approaches specific for new rias$e including cost-effective multi-
material joining technologies as well as the foriligbof tailored blanks material hybrid
parts.

Design should pursue approaches based on botlt fnigterial for the right application” and
“multi-functional optimization” in order to exploithe lightweight materials properties,
optimizing their use through functional integratioh multi-material solutions, including
design for recycling.

Virtual engineering should support the multi-fuoctal design for the optimization of
performance (including crashworthiness, durabildig), developing and applying methods
and tools to enable the efficient and effectivewation of multi-functional, multi-material
solutions as well as of sustainable manufacturgaipriologies in order to minimize material
use and energy consumption.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs
- Gender relevance

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepmsed project.

Activities are expected to focus on Technology Reembss Levels 4 to 6.
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The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
Identifying viable solutions which are sustainatotan the life-cycle perspective:
- Reduced energy consumption of vehicle due to wegghiction: -10%
- Cost-effective weight savings depending on interlediuction volumes, eg.:

e For 50,000 units per annum: < 6 €/kg-saved
e For 100,000+ units per annum: < 3 €/kg-saved

* Improved LCA environmental impact (from cradle t@a¢g): > +10% in terms
of GWP (Global Warming Potential)

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Key enabling technologies for societal challengesddvanced materials and
nanotechnologies for healthcare

NMBP 10-2016: Biomaterials for treatment and prevetion of multiple sclerosis

SPECIFIC CHALLENGE:

The aim of this topic is to develop innovative aggwrhes for biomaterials for health that are
easily transferable from industry to the clinic d@ased on new methodologies directed to the
improvement of the treatment and prognosis of midtisclerosis, where regrowth and
regeneration of affected areas of the nervous isysteéhe key to successful therapy. Multiple
Sclerosis is often of chronic duration and assediatith increasing levels of disability. In the
European Union, at least 700 000 people are atfeati¢h Multiple Sclerosis (MS) and
between 1 000 000 and 2 500 000 people world-wids.diagnosed between the ages of 20
and 40 when families and careers are developingsatite most common cause of disability
affecting young adults, thereby having a strongneauic impact for society in terms of
healthcare costs.

SCOPE:
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Proposals should focus on the development of neWifonctional biomaterials, as part of
eventual Medical Devicésor Advanced Therapiésso that they can function as effective
eventual therapeutic interventions in multiple su$és. They can include biocompatible and
biodegradable biomaterials as part of minimally asive treatments and theragnostic
materials. Funding for the development of new draigdidates for these conditions or for any
form of clinical trial will not be considered.

The development of new integrated experimental emaiputational approaches aimed to
describe interface processes and their determirsdnaisid be considered as key step for the
design of safe and performing biomaterials. Expental protocols should be planned taking
due account of current good laboratory practice Kisand 1ISO guidelines. Manufacturing
processes will need to be addressed, including asting, good manufacturing practice
(GMP), process analytical technology (PAT), tecbggl transfer and regulatory work in
respect of relevant regulations as appropriateAi2least one type of tissue engineering
construct should be delivered at the end of theamreh project together with a proof of
concept of its therapeutic potential and preclinieidation.

In order to ensure relevance and impacts of theareb efforts, the active participation of
industrial partners and clinicians represents atedd/alue to the proposals and this will be
reflected in the evaluation under the criterion geot”. A multidisciplinary approach is
preferred, taking into account both surgical, mialiyn invasive and pharmacological
approaches, as well as prevention and rehabilitagicategies. The expected results should
improve the quality of life of the affected popudet and their careers. They should be
measurable even for optimising research costs efetiterprises and for reducing time-to-
market of new products. The project should incltrdaning and dissemination activities.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requestiggntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

! As defined by Council Directive of 20 June 1990 on the approximation of the laws of the Member States
relating to Active Implantable Medical Devices (90/385/EEC) (OJ L 189, 20.7.1990, p. 17) (as amended), Council
Directive 93/42/EEC of 14 June 1993 concerning Medical Devices (OJ L 169, 12.7.1993, p. 1) (as amended) and
Directive 98/79/EC of the European Parliament and of the Council of 27 October 1998 on In Vitro Diagnostic
Medical Devices (OJ L 331, 7.12.1998, p. 1) (as amended) and with the relevant Implementing Measures and all
succeeding measures.

% As defined by Regulation (EC) No 1394/2007 on advanced therapy medicinal products (gene therapy, stem
cell therapy and tissue engineering)
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EXPECTED IMPACT:

- Innovative bio/nano-materials for the treatmentnofitiple sclerosis;

- improved quality of life of MS patients due to mimally invasive action and/or longer
duration of implants and devices;

- enhance competitiveness of the biomaterials anaéxiical industries in the EU;

- Impact assessment should take into account tecgyolwansfer effects on
biotechnology companies, with particular regardStdEs and — namely — to new
forms of cooperation between academia, researdheseand the private sectors. Such
effects should be balanced to match sustainalglityciples and values - supporting
the EU 2020 Strategy3 - and to enforce competiggerin terms of reducing time-to-
market and trial costs for European industriess@sination results should contribute
to increase social awareness about more efficiedtless costly therapies — based
upon innovative approaches and broader accesgibHitwith improved patient
compliance.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 11-2016 Nanoformulation of biologicals
Proposed to be replaced with the NMBP/ICT coordinagd call topic in 2017
SPECIFIC CHALLENGE:

Many biomolecules (e.g. proteins, peptides, nuctai), in opposition to classical small
molecules, have demonstrated interesting activitiesgtro. However, they are too often not
drugable because once in pre-clinical in vivo depeient, they show disappointing loss of
efficacy and/or unacceptable toxicity. For exampldaigh in vitro efficacy of a biomolecule
can disappointedly become low in vivo, because Is@icholecule is processed by the immune
system or enzymes of the host before reachingitgeted tissue. Nanotechnology represents
a promising opportunity to overcome these drawbadk&leed, the formulation of
nanocarriers containing biomolecules can greatlprave their in vivo efficacy and/or
decrease their toxicity.

SCOPE:

This call addresses nanoformulation of biologighke proteins, peptides and nucleic acids —
in opposition to classical small molecules). Prigaelated to siRNA or peptide nanodelivery
should be preferred but those connected with maalexules (protein, gene) should be
evaluated as well.

Formulation of nanomedicines has in general beempirezal and often produced and
amorphous or undefined structure which produceslaggyy and nanufacturing issues. The
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aim here is the control of the assembly by usinfjassembling systems, or the structure is
forced by the manufacturing system or by controlado assembly processes. The resulting
structures should have a degree of control oveir $tgape and size incorporating non-

Lipinski molecules such as nucleics acids, proteinpeptides. The benefit apart from easier
manufacturing process control additionally wouldita@sport through biological barriers.

Partners will develop a nanoformulation of biomales to provide a solid pre-clinical proof
of concept. Partners will also have to describe llmevvarious barriers for advancing their
new therapy to clinical application will be overcenthey will especially take into account
the medical regulatory requirements and the sgalpraduction for clinical study.

The clinical focus should be notably on age relatettases or inflammatory diseases, but
excluding cancer and infectious diseases.

Possible horizontal aspects addressed by topic:

-?

Activities are expected to focus on Technology Reemss Levels 4 to 6.

The Commission considers that proposals requestiegntribution from the EU between

EUR 3 and 4 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Developments of new solutions for the particulanlgeded delivery of siRNA and
peptide.

- Foster the translation of nanoformulation of bioewlles towards clinical
development / application.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 12-2017: Reference methods for managing thesk of engineered Biomaterials

SPECIFIC CHALLENGE:

The development of new biotechnology-based prodnetdds to be complemented with a
scientifically valid identification of the potentihazards from these biomaterials to human
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health and to the environment, together with thenitddng and reduction of the risk that
these new technologies pose. Current knowledgdillsircomplete and the established
methods may be inappropriate for specific materitdence, future production system
engineering requires validated methodologies assbfas an appropriate integrated risk
management.

SCOPE:

The development of new biotechnology-based prodnetdds to be complemented with a
scientifically valid identification of the potentihazards from these biomaterials to human
health and to the environment, together with thenitddng and reduction of the risk that

these new technologies pose. Current knowledgdillsircomplete and the established

methods may be inappropriate for specific materitdence, future production system

engineering requires validated methodologies assbfas an appropriate integrated risk

management. The expected projects should be relatedalidating, adapting and/or

developing a reliable methodology for risk assesgnand thorough overarching hazard
identification for engineered biomaterials and dtd@ddress the following areas:

- Comparison and validation of current (and/or depelent including validation of
new) test methods and test schemes, includingtio &nd in silico methods, to detect
adverse effects from biomaterials to

¢ human health including acute and chronic toxiainal, inhalation, dermal);

« the environment; eco-toxicity tests, bioaccumulatio persistence,
bioavailability and life cycle impacts onto all fos of biota.

- Relevant reference and/or certified reference nadser
- Management of accidental risk including explosiad enassive release

- Methods for performance assessment of hazard gmukese monitoring systems and
on the field detection systems

- Methods for evaluation of risk reduction strategiad systems

Projects are expected to initiate and support statishtion of the proposed biomaterials and
methods, including methods that will reflect thewentual deployment as part of Advanced
Therapy Medicinal Products or Medical Devices.

In order to ensure industrial relevance and impaictthe research effort, the active
participation of industrial partners as well agdhtountries represents an added value to the
activities and this will be reflected in the evdloa.

Possible horizontal aspects addressed by topic:

- In order to ensure industrial relevance and irmpafcthe research effort, the active
participation of industrial partners as well agdhtountries represents an added value to the
activities and this will be reflected in the evdloa.
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Activities are expected to focus on Technology Resmss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Development of comprehensive understanding of topeoties, interaction and fate
of engineered biomaterials in relation to humaritheend environment;

- Support to policy and decision making concerningriaterials research in respect to
various stakeholders: public authorities, industegearchers and citizens;

- Support to good governance in biomaterials research
- Contribution to the future definition of appropeaneasures, where needed;

- Support to pre and co-normative activities, such veish reference to the
implementation of the REACH regulation3;

- Support to the safe, integrated and responsibleroapp as laid down in
"Nanosciences and Nanotechnologies: An action foiaBurope”.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 13-2017: Cross-KET for Health

This is the first draft description for a coordinated call with DG CNECT. The text will
be developed further in conjunction with DG CNECT.

SPECIFIC CHALLENGE:

Research and development at the interface of nmarm—bio integrated systems and
advanced materials science has the potential teigeronovel technological platforms to

enhance the ability to sense, detect, analyse,torcemd act on phenomena from macro (e.g.
body, tissues) to nano scale (e.g. molecules, (eheseby facilitating personalised and

preventive health taking into account relevant tiejablicies..

SCOPE:
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The work should address novel platforms, technigoessystems validated at the lab,
integrating advanced multiple KET's for diagnosisatment, monitoring and drug delivery
e.g. nano-devices and micro-nano robots for drulivety; nano-diagnostic devices for
neurodegenerative diseases; organ on chip; naremtsstem for assessing and monitoring
therapy and rehabilitation effectiveness in chtoand degenerative diseases. Proposals
should enter at TRL 4 and demonstrate clear casmdoufacturability and transfer into pre-
clinical and clinical validation including pilot mafacturing where appropriate..

Possible horizontal aspects addressed by topic:

-2

Activities are expected to focus on Technology Remuss Levels 4 to 6 (?)

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Advanced integrated KET based health platformsyrtiggies or systems ready for
manufacturing and clinical validation.

- World-class competitive industrial R&D in micro-ra&bio integration with the use of
nano-materials.

- Affordable systems with unique features (in termhi@. precision, efficiency and
capability) that address specific well identifieeiuirements in healthcare and well-
being

TYPE OF ACTION: Innovation Actions

This cross-KET topic will be co-funded by DG CONNE@-6 M€) and DG RTD (4-6 M€)
within the framework of a Cross-KET initiative fbtealth.

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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NMBP 14-2017: Regulatory Science Framework for assement of risk-benefit ratio
of Nanomedicines and Biomaterials

New topic ! (budget availability is created by thefact that the NMCP/ICT call has a
smaller budget than the Nanoformulation of biologials topic, which is proposed to be
dropped)

SPECIFIC CHALLENGE:

The application of nanotechnology and nanobiomaterhas great potential to advance
medicine for the benefit of citizens. However, foedical regulation the use of these new
technologies poses considerable challenges fossiagethe quality, safety and efficacy of
the novel nanomedicines and medical devices aravtad delays in approval for Market

Authorisation.

SCOPE:

The project is to advance the field of medical tatpuy science and practice through the
development and validation of science based regyldknowledge and standardisation of
technical tools and methods. Priority will be giveo development of new regulatory
standards and tools that are based on scientifitciples that already have a Proof-of-
Concept at the laboratory scale.

The intention is to lead to a new and better mathagy for pre-clinical and clinical
evaluation and help to take appropriate stock dftarapply innovative scientific advances as
and when they occur.

International cooperation and participation of MemlStates funding programmes with
complementary funding is encouraged to facilitadeption of newly developed regulatory
science on the global scale.

Possible horizontal aspects addressed by topic:

- INCO encouraged

Activities are expected to focus on Technology Reemxtss Levels 3-7

The Commission considers that proposals requesticgntribution from the EU between
EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one project will be funded.

EXPECTED IMPACT:

- To reduce the cost of pre-clinical and clinical ukgory assessment for new medical
products and therapies that are based on the appic of nanotechnology and
nanobiomaterials

- To reduce the overall time to Marketing Approval fiee new products
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- To improve standardisation of regulatory practictha European and international level

- To provide legislators with a set of tools for mamormed risk assessment and decision
making instruments for the short to medium termgathering data from a basic level and
performing

- To establish a close collaboration among regulatodustry, science and patients with
regard to the knowledge required for approprias& management, and create the basis
for common approaches, mutually acceptable datasetsisk management practices.

- To establish a European Consortium for Regulatocyerfge in Biomaterials and
Nanomedicines involving industrial, academic, ragpdy and patient representative
stakeholders,

- To identify within the consortium critical issuesrfinnovative products (update needed
within existing legislation and/or need for newidgtion) and establishment of an action
plan for future updates,

- To establish links with existing European Infrastures active in the field, along with
relevant European Research Networks

- To elaborate an action plan for a better integnatibthe European Union with other areas
of the world (USA, China, Japan, etc.)

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 15-2017 Upscaling of the production of nanophanaceuticals

SPECIFIC CHALLENGE:

In nanomedicine the scale-up of nanopharmaceutmralduction from pre-clinical laboratory
scale to the quantity and GMP quality needed fonadl testing is severely hindered by a
lack of pilot manufacturing capacity and supplyrastructure. The quantities required for
clinical testing studies are modest (e.g. in thdeomof ten to hundred grams), but such pilot
processes do not fit easily into existing manufactu plants. The lack of a pilot
manufacturing supply chain is especially problem&ir SMEs and other organisations that
do not have the necessary resources to develgpabesses in-house.

SCOPE:

Projects shall develop one or more pilot lines gmdcesses for the scaling-up of the
production of innovative nanopharmaceuticals to dqoantities needed for clinical testing,
taking into account the medical regulatory requeats. The pilot lines shall be developed

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 89/153



with the appropriate characterisation and qualigntml processes. Relevant medical
regulatory requirements must be taken into acco®mojects shall address industrial
sustainablity from an economic, environmental andciad point of view. The
nanopharmaceuticals selected for scaling-up slealidnslatable and in an advanced stage of
pre-clinical development, with positives perspegsito proceed to clinical testing. Clinical
testing itself is not part of the project. Scalung-of nanopharmaceuticals production intended
primarily for the therapy of XXXXX (reference to whwas selected in the 2014 call) is
excluded from the scope of this topic.

Possible horizontal aspects addressed by topic:

- Implemented as cross-KET activities.

For this topic, proposals should include an outloiethe initial exploitation and business
plans, which will be developed further in the prepd project.

Activities are expected to focus on Technology Resubss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Improve GMP nanopharmaceuticals supply for enablatigical trials, further
validating and demonstrating the effectiveness afopharmaceuticals for medical
therapies;

- Leveraging of existing investments in successfatgmical nanomedicine research;

- Increase of the attractiveness of Europe as aitoeaft-choice to carry out advanced
medical research and product development, due fwowed nanopharmaceuticals
supply capacity.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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NMBP 16-2017: Nanotechnologies for imaging cellularansplants and regenerative
processes in vivo

NOTE: This topic may move to 2016 as the coordinatkcall with CNECT is planned for
2017 and the Nanoformulation of biologicals topicwhich is proposed to be dropped, was
planned for 2016.

SPECIFIC CHALLENGE:

Detection and monitoring of stem cell transplamsvivo is of utmost importance for
development of clinical cell therapy. Suitable n@sbnology-based imaging approaches with
high sensitivity should allow for monitoring of teliability, engraftment and distribution.
Appropriate imaging techniques have been develégeapplication in small animals, but are
not available yet for use in preclinical large aairmodels and patients. In particular, such
technologies will represent an important safety snea enabling early detection of stem cell
based therapy.

SCOPE:
Proposals should focus on the following:

- Development of highly sensitive imaging approacateasbling discrimination of living
cell transplants

- Monitoring should be highly sensitive, in best caflewing for detection of single
cells

- Possibility of non-invasive whole body monitoringlarge animals
- Development of clinically applicable imaging appzbas

Possible horizontal aspects addressed by topic:
- Any?

Activities are expected to focus on Technology Remss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR x and y million would allow this specific chaige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Development of novel highly sensitive nanotechngibgse imaging approaches allowing for
monitoring of survival, engraftment, proliferatiofunction and whole body distribution of
cellular transplants in preclinical large animaldalts and patients.
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TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 17-2017: Mobilising the European nano-biomedal ecosystem

Note: This CSA may need to be brought forward to 206 and the content and duration
tailored to support the objectives of the emergingDI

SPECIFIC CHALLENGE:

Developing innovative Nanomedical products for arengersonalized, predictive and
efficient medicine requires further integrationr@notechnologies aiming at applications in
human health notably with further Key Enabling Tealogies. It also needs a functioning
ecosystem of actors, in which the research, traoslaregulation, standardization and take-up
of innovative nanomedicines by the different Euapéiealthcare Systems is stimulated.
End-of-life/disposal and recyclability issues shibalso be addressed as appropriate.

SCOPE:

Supporting the development of an ecosystem for Nemacine in Europe, including
activities such as coordinating national platforamsl regional clusters; developing common
training material and services; international caapen related to community building, road-
mapping, regulation, manufacturing, reimbursement guricing, standardization and
recyclability; and reaching out to attract the rest of citizens, young talents and young
entrepreneurs. Collaborations with relevant TeabgwlPlatform or similar initiatives in
Europe or worldwide will allow deeper and more efifee cross-KETs activities for
innovative integrated solution and well as a cadstéd international strategy for the sector.

Possible horizontal aspects addressed by topic:

- Any?

The Commission considers that proposals requestigntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Increased take-up of innovative Nanomedicines bg-wsers incl. regulatory and
public authorities, healthcare insurances doctodspatients

- Improvement of cross-KETs activities to providetbeintegrated healthcare solutions
Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 92/153



- Increased international networking with new pot@ntarket opportunities

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 18-2017: ERA-NET on Nanomedicine

SPECIFIC CHALLENGE:

Strengthening Europe’s position in nanomedicineeaesh requires concentrated action on
common European research priorities in view of enpnting joint initiatives. The
Nanomedicine Strategic Research and Innovation dgegives a strategic and perspective
frame for increasing uptake of nanomedical reseaacil innovation through joint
undertakings notably with large pharma or diagmsstompanies, thereby contributing to the
emergence of a nanomedicine industrial sector.

SCOPE:

The proposed ERA-NET aims at coordinating the meseafforts of the participating
Member States, Associated States and Regions ifielideof nanomedicine, continuing the
activities started by EuroNanoMed and fostering tbempetitiveness of European
nanomedicine actors, and to implement a joint traignal call for proposals (resulting in
grants to third parties) with EU co-funding to fumdultinational innovative research
initiatives in this domain.

The action will link with existing PPP or Joint gr@amming initiatives such as IMI to
leverage public funding and increase joint projegith Industries and to create a positive
environment for the uptake of innovation nanomewici

The Commission considers that proposals requesticgntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Synergies and coherence in key fields of nanomeelicesearch at national and
regional level

- Implementation of relevant parts of the NanomediciBtrategic Research and
Innovation Agenda
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- Favourable conditions for an increased uptake ofomeedical technologies into
industrial medical products

TYPE OF ACTION: ERANET Cofund

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Key enabling technologies for societal challengesAdvanced materials and
nanotechnologies for energy applications

NMBP 19-2016: Advanced materials solutions and ardtectures for high efficiency
solar energy harvesting

SPECIFIC CHALLENGE:

High efficiency solar energy harvesting (very hefficiency photo-voltaics (PV) or
concentrated solar power (CSP)) is an importantding block in installing a secure,
competitive and sustainable energy system. Incdeelerts have to be made to make these
technologies cost competitive under suitable dl@ttrmarket conditions. Novel functional
materials and material combinations throughout séar system manufacturing chain
enhance the efficiency of solar energy harvestiegphd that of the current state-of-the-art
technologies. These new materials and processesg tile European materials supply sector
to expand its industrial leadership towards thet mgneration of solar energy harvesting
which is expected to reach the markets beyond 2020.

SCOPE:

Proposals should develop materials solutions fareh@ery high efficiency solar (PV or

CSP) technologies, to enhance system conversiaieeities, while preserving lifetime and
ensuring materials resource efficiency. Researfdrtefmust focus on delivering advanced
materials (including but not limited to particlein films, nanostructure, heat transfer
fluids, phase change materials and receptors),oanbéir combinations into innovative

device architectures (such as tandem structuresiuti-junctions amongst others). The
proposed solutions need to demonstrate their addied in terms performance or unique
application options and their viability in terms ofanufacturability, yield and stability.

Finally, the high efficiency concepts should beeased for technical and economic viability
and developed towards readiness for pilot manuifiaciu

Possible horizontal aspects addressed by topic:
Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 94/153



This topic calls for proposals with focus on adwhenaterials solutions and architectures.
A complementary topic “Support to emerging PV teambgies” is published in the “Secure,
clean and efficient energy” work programme 201602722 (LCEXX - 201X: Support to
emerging PV technologies) calling for proposalsolutions with a technology-approach.

Activities are expected to focus on Technology Reemtss Levels 4 to 6.

The Commission considers that proposals requestingntribution from the EU between
EUR 3 and 5 million would allow this specific chalige to be addressed appropriately.
Nonetheless, this does not preclude submissiorsalettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- The performance levels of the proposed materidlgiea(s) should be in line with
those specified in relevant parts of the SET-Plategrated Roadmap and its
Annexes, available athttp://setis.ec.europa.eu/set-plan-implementatovdtds-
integrated-roadmap-and-action-plan

- A deeper understanding of the material and interfataracteristics and their long-
term behaviour;

- The demonstration of device designs and fabricapi@mtesses for high efficiency
technologies of at least 25% efficiency at celleleand above 21 % efficiency at
module level,

- The demonstration of pilot manufacturing readinglsemerging and/or novel high
efficiency technologies with a potential levelizedst of electricity of 0.07 — 0.12
€/kWh (PV) and 0.10 — 0.15 €/kWh (CSP) in 2020dorirradiation range of 2000 —
1450 kWh/(m?a). (figures to be checked)

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 20-2016: Advanced materials enabling the integtion of storage technologies
in the electricity grid

SPECIFIC CHALLENGE:

Reliable access to cost-effective electricity is lackbone of the EU economy, and electrical
energy storage is an integral element in this gyst@/ithout significant investments in
stationary electrical energy storage, the curréedtec grid infrastructure will increasingly
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struggle to provide reliable, affordable electyicieopardizing the transformational changes
envisioned for a modernized grid. Investment iregnating energy storage refurbishing the
grid is essential for keeping pace with the indrepglemands for electricity arising from
continued growth in productivity and the projectedrease in distributes energy sources. The
technical aspects that will be posed by an impraygd include inventing new technologies
requiring new advanced materials. Some materiallsimprove present technology, while
some will enable emerging technology and some wiiticipate emerging new storage
technologies.

SCOPE:

By the development of advanced functional particfdaments, layers, coatings and new
functionalities, proposals should contribute to théegration of storage devices in the
electrical grid. Targeted applications could imgwut are not limited to high capacity cables
and superconductors, high voltage cables and amtes$o 1000 kV, materials for medium
voltage and smart electrical accessories, new ratdor extreme conditions and surface
treatment of existing materials to protect and iovprperformances within the context of the
electricity grid.

Activities addressing the development of materialgecifically for energy storage
technologies and for power electronics are outidescope of this call. A dedicated topic on
materials research for power electronics is inalude this Work Programme under topic
NMBP XX — 2016 "Advanced Materials for Power Electics based on wide bandgap
semiconductor devices technology".

Possible horizontal aspects addressed by topic:

This topic calls for proposals with focus on adwehenaterials solutions for electricity grid
related technologies. A complementary topic “Nexdneration innovative technologies
enabling smart grids, storage and energy systemgration with increasing share of
renewables: distribution network” is published ret“Secure, clean and efficient energy”
work programme 2016 — 2017 (LCEXX - 201X: Next getion innovative technologies
enabling smart grids, storage and energy systemgraion with increasing share of
renewables: distribution network) calling for prgpts on the development of innovative
solutions starting from the technology part of Waéue chain.

Activities are expected to focus on Technology Reemss Levels 5 to 7.

The Commission considers that proposals requesticgntribution from the EU between

EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
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- The performance levels of the proposed materidigiea(s) should be in line with
those specified in relevant parts of the SET-Plaiedgrated Roadmap and its
Annexes, available ahttp://setis.ec.europa.eu/set-plan-implementatbovdtds-
integrated-roadmap-and-action-plan

- Significant enhancement of power supply reliabjlilganaging volatility of the
grid considering the connection of renewable enesgurces, increased grid
efficiency.

- Alleviation of geographical constraints for low lban energy production with
increased efficiencies at a reduced cost;

- Reduction of the barriers to increase the penetratate of distributed and/or
intermittent renewable energy sources;

- Implementation of relevant parts of the SET-Plaednated Roadmap, available at
http://setis.ec.europa.eu/set-plan-implementatevdtds-integrated-roadmap-and-

action-plan

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 21-2017: Cost-effective materials for “power-0-chemical” technologies

SPECIFIC CHALLENGE:

Energy storage will play a key role in enabling & to develop a low-carbon electricity
system. Energy storage can supply more flexibdiyg balancing to the grid, providing a back
up to intermittent renewable energy. Chemical enestprage is the transformation of
electrical energy into chemical energy carriercohsequently involves exchange of energy
between different vectors of the energy system.eQhe energy is transformed to chemicals
the concept opens for many ways to use the primiactric energy e.g. for re-electrification,
heating and mobility. For such chemical energy agjer hydrogen or chemicals (which
include directly or indirectly a process step imthg hydrogen) are considered.

SCOPE:

Proposals should deliver advanced materials, naddespblutions or new chemistries, to up-
scale the chemical storage of energy in hydrogecthemicals to economically viable levels.
The proposals should select one or more of theviatig topics:
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- The development of high capacity durable protorharge membranéd®EM) and
Solid Oxide Electrolysis Cell electrolysers for thgoduction of pressurized
hydrogen;

- The development of novel low cost advanced matefiat solid state storage of
hydrogen at low pressure, targeting at the same tmproved storage density and
cycling durability;

- The development of direct synthesis of hydrocarlfoms CQ-H,O co-electrolysis
based on sustainable, non-toxic and non-criticalreaterials;

- The development of low cost photochemical wateittsp reactors with optimized
flow behaviour, as well as new catalysts presentonger lifetimes based on
advanced materials and new chemistries.

Possible horizontal aspects addressed by topic:

This topic calls for proposals with focus on cofeeive materials solutions for “power-to-
gas technologies”. A complementary topic “Diverxstion of sustainable fuel production
through new conversion routes and new fuels” idiped in the “Secure, clean and efficient
energy” work programme 2016 — 2017 (LCEXX - 20Diversification of sustainable fuel
production through new conversion routes and newlsjucalling for proposals on the
development of alternative fuels from €@ industrial waste flue gases through chemical
catalytic conversion or from 40, CG, and sunlight through micro-organisms or chemical
synthesis.

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between
EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- The performance levels of the proposed materidlgiea(s) should be in line with
those specified in relevant parts of the SET-Plategrated Roadmap and its
Annexes, available athttp://setis.ec.europa.eu/set-plan-implementatovatds-
integrated-roadmap-and-action-plan

- Total hydrogen production and delivery cost, inghgd energy, investment &
operating cost, significantly below 5€/kg;

- Significant increase of the durability under cutrand temperature cycling of co-
electrolysis technology based on sustainable, ogit-tand non-critical raw
materials;
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- Alleviation of geographical constraints for low ban energy production with
increased efficiencies at a reduced cost;

- Reduction of the barriers to increase the peneftratate of distributed and/or
intermittent renewable energy sources;

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 22-2017: High-performance materials for optimzing CO2 capture

SPECIFIC CHALLENGE:

Carbon capture and storage (CCS) is a key elemehei EU low-carbon policy. Presently,
the roll-out has been hampered by costs and teebaoemic uncertainties of the CCS, where
CO, capture is a major part. While there is a neatetoonstrate capture technologies in real
market conditions, promising new material solutidva’e been under development for the
next generation CCS technologies that are expeatezhch the markets beyond 2020. These
solutions could dramatically improve the efficienafy CO, capture but the manufacturing
processes should be further developed towards higélels while conserving functionality at

a lower cost.

SCOPE:

Proposals should capitalise on promising materdlit®ons for the next generation GO
capture technologies (such as pre-combustion ort-quusbustion capture, oxygen
combustion or other novel technologies or concefgcent work on such materials and
capture techniques, based on, inter alia, nandated hybrid materials, membranes, solid
and liquid-based adsorbents has made progrese textent that their cost and performance
competitiveness with respect to the state-of-tlheerhnologies (at least at demonstration
level) should now be tested. The proposed solutimesl to prove their added value in terms
performance or their ability to address unique @pgibns, and their viability in terms of
manufacturability, yield and stability. Finally,etnigh efficiency concepts should be assessed
for technical and economic viability and developedeadiness for pilot manufacturing.

Possible horizontal aspects addressed by topic:

This topic calls for proposals with focus on thenufacturability high performance materials
for CO2 capture. A complementary topic “New generahigh-efficiency capture processes”
is published in the “Secure, clean and efficienergg” work programme 2016 — 2017
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(LCEXX - 201X: New generation high-efficiency capg processes) calling for proposals on
the development of new generation @pture processes.

Activities are expected to focus on Technology Resmbss Levels 5 to 7.

The Commission considers that proposals requestiegntribution from the EU between

EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- The performance levels of the proposed materidlgiea(s) should be in line with
those specified in relevant parts of the SET-Plategrated Roadmap and its
Annexes, available athttp://setis.ec.europa.eu/set-plan-implementatovatds-
integrated-roadmap-and-action-plan

- Improved security of supply by reducing the needdxtra fuel to produce goods
and power, increased use of indigenous resources;

- Increased competitiveness by low carbon footppreparing for carbon labelling;

- A strengthened European vendor industry in a higbippetitive market.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Key enabling technologies for societal challenged€co-design and new
sustainable business models

NMBP 23- 2016: ERA-NET on manufacturing technologés supporting industry and
particularly SMEs in the global competition

SPECIFIC CHALLENGE:

Pooling resources can foster the competitivenes€Ewope’s advanced manufacturing
industry, by the co-funding of manufacturing reskaprojects performed by transnational
consortia involving enterprises and their stratggactners. A strategic and industry relevant
approach is needed in order to address key manufagtpriorities, covering the entire value
chains and gathering national and regional researuh innovation capacities, thereby
mobilising all relevant European stakeholders anglarticular SMEs.
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SCOPE:

The proposed ERA-NET aims to coordinate the rebeamd innovation efforts of the
participating Member States, Associated States Bedions in the field of advanced
manufacturing, continuing the activities started\NMxNUNET and followed by MANUNET

I, supporting in particular SMEs and with a spé&igus on the key areas of new production
processes, adaptive manufacturing systems anddieghes for the factory of the future, and
to implement a joint transnational call for propss@esulting in grants to third parties) with
EU co-funding to support multi-national innovatnesearch initiatives in this domain.

Coordination with the relevant players at Europkearel such as those in the Factories of the
Future cPPP and relevant European Technology BRiafds expected and the strong
involvement in the transnational projects of SMEhwnnovation potential is encouraged.

International cooperation on R&I issues on manufigicty at global level should be properly
addressed and the potential participation in trep@sed ERA-NET of regions from third
countries with local funding programs on manufaaiiis encouraged.

Possible horizontal aspects addressed by topic:

- Suitable for SMEs
International cooperation

Social Sciences and Humanities (SSH) elements
- Gender relevance

The Commission considers that proposals requesticgntribution from the EU between
EUR 10 and 15 million would allow this specific deage to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded.

Prospective participant organisations should nio&t the impact of this ERA-NET could be
enhanced by using resources coming through thepBaroStructural and Investment Funds
(provided that the appropriate policy measures ttegewith the corresponding national
contribution for them have been foreseen in theviaait Operational Programme). In such a
case, participants should understand that ESI Feadsiot replace partly or wholly the
expected national contribution(s) for matching thgected Horizon 2020 grant. However
ESI Funds (together with national funds) can beludse enhancing the impact of the ERA-
NET mobilising additional national funds for thiarpose.

EXPECTED IMPACT:

- Synergies and coherence in key fields of advancaaufacturing research at national
and regional level,

- Input to strategy and policy in the domain of acdxethmanufacturing

- Creation of a sustainable cooperation structureésgabnal, national and transnational
level supporting research and innovation in keyniy areas of the manufacturing
sector in Europe.
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TYPE OF ACTION: ERA-NET Co-fund

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 24-2017 Business models and industrial strategs supporting novel supply
chains for innovative product-services

SPECIFIC CHALLENGE:

Purchasing is a traditional method of obtaining In@ery or equipment, but it is not always

the most suitable way for innovative product-segsicAlthough other methods are becoming
increasingly attractive, for example a lease catti@ the use of equipment, a rent or custom
hire, they are often not ideal solutions for B2Bly chains for innovative product-services.

The business owners for pioneering product-servieesl to upgrade their equipment faster
than in other sectors. Additionally, the lack ddlstity of the markets in the current economic

situation in Europe does not create strong incestito the industrial sector for long term

investments in tangible fixed assets. At the same,ta quick response to market demand is
crucial to market success.

It is important to develop value systems that taki® account the new extended supply chain
from the early stage of the design process till émel-of-life activities management. In

addition, nowadays the real production could takee anywhere in the world and leave
Europe with free production capacities or not rese@wThe overall process does not
necessarily take into account economic, socialeanvitonmental aspects for Europe.

SCOPE:

The internet, digital technologies and social mddige the potential to support new supply
chain models that are focused on business-to-ssifB2B) as well as business-to-consumer
(B2C) relationships, on improving the capacityisétion in Europe (around 80% now).

The research activities should focus on all offdtlewing areas:

- New business solutions for extended supply chams the integrated sustainable
European framework that would take into accountrikeds of design, production,
utilisation and end-of-life and would overcome ttek of under-utilised capacity.

- Digital technologies that would enable supply chaembers to increase connectivity
and inter-operability to rapidly coordinate andréact to market demand as a whole
system.

- Solutions for local cooperation and supply, thudung the environmental footprint.
Business models supporting the novel supply chitinsnnovative product-services would
need to facilitate the flow of information on fraglisation capacity among service providers,
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which could be dedicated business set-ups forkimak of product-services, or just existing
manufacturers with free production capacity at aertmoments in time and business
companies seeking short term solutions for thepacdy shortages.

Project activities will focus on new concepts an@tmodologies for knowledge-based,
specialized product-service, which can fulfil thegjuirements of fast changing markets for
innovative product-services. The service could Ise aupplemented by after sale services
and extended guarantees provided by any entity fleensupply chain base on common
agreement.

The new concepts developed would implement the i@ what business wants from
suppliers/service providers is not necessarily owsmp, but rather the function that the
product or the service can provide, if the busir@gsnisation for instance does not want to
invest money in the product. It is desirable, iis {erspective, to create sustainable networks
and clusters, by integrating the various actorsntfrsuppliers devoted to the collection,
disposal, recycling and reuse of critical materiafgl components) into a perspective of
sustainability and corporate social responsibility.

Possible horizontal aspects addressed by topic:
- Suitable for SMEs
- International cooperation
- economics and business administration
- Social Sciences and Humanities (SSH) elements

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in thepmsed project.

Activities are expected to focus on Technology Resudss Levels 4 to 6lmplemented as
cross-KET activities.

The implementation of this proposal is intendedttot at TRL 4, target TRL 6 (?).

The Commission considers that proposals requesticgntribution from the EU between

EUR 3 and 5 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Decrease of the production costs in Europe, throagbetter use of the total
manufacturing capacity;

- Increase in the investment in the manufacturingistiy in Europe;

- Reduction in the environmental footprint compared products produced in the
traditional value chains, through less transpartatby the use of local, regional
product-services capacity;
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- Development of novel supply networks for sectorejamisations and of sectoral
solutions that could be also applied by other itriissectors;

- Creation of new embedded services supporting teabss-to-business supply chain;

- Possibility for further development of the new slypphains for other business
scenarios;

- New Extended Supply Chain business models basea sarstainability-driven small
series production;

- Creation of novel models of work organisation andstainability-driven
networks/clusters able to integrate the productiserlife-cycle stages in the same
industry, as well as across industries.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are providédha end of this call and in the General
Annexes.

Knowledge-based nanotechnologies and advanced matds for industrial
value chains

NMBP 25-2016 Pilot lines for manufacturing of materals with customized
thermal/electrical conductivity properties

SPECIFIC CHALLENGE:

Advanced functional materials with customized thafeiectrical conductivity properties
provide new opportunities in manufacturing.

The improved properties of advanced functional ntevith customized thermal/electrical
conductivity properties will benefit end user intliess such as automotive, aerospace,
consumer durables, electrical and electronics,tihesde, and energy. Applications are wide
ranging, including areas like electrical and elagits applications, energy and power,
consumer goods, automotive and aerospace and ¢er@t{e.g. capacitors, skins of aircrafts
for lighting protection, thermal layers, insulatipanels for energy efficient buildings, etc.)
and include new manufacturing processes such asvadahd 2D/3D printing processes.

The need for such materials, affordable and indalstrrobust, calls for the upscaling of these
widely researched materials and their manufactyshogesses. This should ensure the further
integration of the nano-enabled multifunctional emals into practical large-scale
applications, and drastically exceed the currenitéid uses in niche-markets.

SCOPE:
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Pilot line development and demonstration in opereti environments, using an existing pilot
line as a basis;

Eventually including new methods and/or instrumeotawith real time characterization for
measurement, analysis and control at the nanoscatharacterise relevant materials and
process properties;

Increasing the level of robustness and repeatgbilisuch industrial processes;

Optimize and evaluate the increased performanceth@fproduction lines in terms of
productivity and cost-effectiveness; and finally

Assess the functionality and performance of thelpced new material.

Proposals should address the complete the resdaweiepment-innovation cycle and
obstacles remaining for industrial applicationsyoire a number of relevant materials
producers and users, also considering the necabIBS.

Plans for operating the individual and/or networlpddt line facilities following the project
completion should be included.

Possible horizontal aspects addressed by topic:
- Implemented as cross-KET activities.

For this topic, proposals should include an outloiethe initial exploitation and business
plans, including plans for operating the individwaid/or networked pilot line facilities
following the project completion

Activities are expected to focus on Technology Resmbss Levels 5 to 7.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts

EXPECTED IMPACT:

The improved properties of advanced functional ntevith customized thermal/electrical
conductivity properties can benefit end user indestsuch as automotive, aerospace,
consumer durables, electrical and electronics tihesle, and energy.

Compatibility with existing production lines shouiacilitate the fast and easy integration of
the new production technology with producers.

Direct benefit to the involved industries shoulddeenonstrated in the form of reduced costs
and full consideration of environmental and safetyslation

In-line process control technologies should reaclustrial maturity and robustness.

Part 5.ii (PC NMBP WP 16-17-V12(3).docx) | Page 105/153



Characterization methods also need to be establishesupport of recognised quality
standards.

Overall the action is expected to help driving deenand for advanced and smart materials in
Europe as well as support the penetration of newkets worldwide. This should include
clear benefits to SME manufacturers, facilitatedthoy feasibility to be reached for the new
materials and their manufacturing.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 26-2016: Pilot Lines for Reactive/In Situ /Inprocess generation of hano-
features

SPECIFIC CHALLENGE:

Successful adaptation of nanotechnology in themoducts requires in many cases to utilize
material that are able to develop their nano-fumaiities during the standard process of
product and semi-finished product manufacturing. aks examples plastics additives that
crystallize in nanoparticle during injection mouldj metal phases that are formed during
forging, or hieratic structures that spontaneodsiyn during application of a coating. The
possibility to obtain the nano features directlyridg the manufacturing process strongly
reduces the safety issues related to the use ef femoparticles contributing to a safe
utilization of nanomaterials.

This manufacturing principle requires a strong @mtion between all the actors in the
production line and in particular between matepalducer and end-product manufacturer.
The main objective of this action is offering custdabricated semi-finished components
from advanced materials, including nanofoams andoc@mposites obtained from the
Reactive/In Situ /In process generation of the Aaatures.

SCOPE:

Pilot line development and demonstration in operai environments, using existing
facilities as a basis for an efficient, continudagye-scale, low-cost synthesis of reactive/in
situ/in process generated nanomaterials.

Eventually including new methods and/or instrumeotawith real time characterization for
measurement, analysis and control at the nanoscatharacterise relevant materials and
process properties;
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Increasing the level of robustness and repeatgbilisuch industrial processes;

Optimize and evaluate the increased performanceth@fproduction lines in terms of
productivity and cost-effectiveness; and finally

Assess the functionality and performance of thelpced new material.

Also non-technological aspects key for the marketh such products (e.g. standardization,
regulatory issues, user acceptance, HSE aspects) h€xd considering. This may include
ensuring cooperation between material produceresmtdproduct manufacturer, for example
the mining industry to ensure the supply of the heosical materials.

Proposals should address the complete researclegeent-innovation cycle and obstacles
remaining for industrial applications, involve anmoer of relevant materials producers and
users, also considering the needs of SMEs.

Plans for operating the individual and/or networlpddt line facilities following the project
completion should be included.

Possible horizontal aspects addressed by topic:

- Implemented as cross-KET activities.

For this topic, proposals should include an outloiethe initial exploitation and business
plans, including plans for operating the individwaid/or networked pilot line facilities
following the project completion

Activities are expected to focus on Technology Reemss Levels 5 to 7.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

The action is in particular expected to demonstrite successful upscaling of the
manufacturing of advanced reactive materials witkwisting production lines, leading to
higher production volumes, improved reliability amnepeatability of the produced nano
enhanced materials and products and improved ptisdy@nd cost-effectiveness.

Compatibility with existing production lines shouiacilitate the fast and easy integration of
the new production technology with producers. Meaxsient and characterization methods
must be established in support of recognised qualiandards. In-line process control
technologies should reach industrial maturity amlostness. Added benefits also outside the
installations involved in the project may be expéddrom this as well.

Definition of guidelines and reference cases wolhitibute to development of business plans
that encourage private sector investment for fubwsness growth
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New entrants into the market are expected, incydiew SME materials manufacturers,
facilitated by the feasibility to be reached foe thew materials and their manufacturing.

Promoting safe-by-design approaches from the resgti situ/in process generation of nano-
features should contribute to the accelerated margtake of the new nanomaterials and
nano-enabled products .

Overall the action is expected to help driving deenand for advanced and smart materials in
Europe as well as support the penetration of newkets worldwide. This should include
clear benefits to SME manufacturers, facilitatedtly feasibility to be reached for the new
materials and their manufacturing.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 27-2016:  Pilot Line Manufacturing of Nanostrudured Antimicrobial Surfaces
using Advanced Nanosurface Functionalization Techrogies

New?
SPECIFIC CHALLENGE:

Infections by pathogenic microorganisms adheringrarnous surfaces kill worldwide more
people than any other single cause.

These diseases are of particular significance ispitals (surfaces/furniture, medical
devices/implants, surgery equipment, health caoelymts and hygienic applications) as well
as in water purification systems, textiles, foodkaming and storage, domestic appliances,
etc..

Alternatives to antibiotics to control infectiousofdims is required, due to the increasing
prevalence of antibiotic resistant bacterial sgaifhe increasing demand for superior quality
medical devices and improved sanitation call fa development of nano-enabled surfaces
with antimicrobial functionality.

Nanotechnologies for water treatment units in indalsenvironments is another example
where innovation is required in addressing envirental factors, decisive for industrial
competitiveness.

Addressing these challenges calls for the indusipacaling of manufacturing processed for
generation of nanostructured antimicrobial surfadeschnologies that are affordable and
industrially robust are required.

SCOPE:
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The proposed pilot lines should address the dewstop, upscaling and demonstration in

relevant industrial environments of reliable mawtifiang processes to obtain nanostructured
surfaces with antimicrobial, biocompatible, anthadive properties. They should use an
existing pilot line basis; incorporating new metkhoahd/or instrumentation with real time

characterization for measurement, analysis andatipes at the nanoscale to characterise
relevant materials process properties; increasiegldvel of robustness and repeatability of
such industrial processes; optimize and evaluaenitreased performances of the production
lines in terms of productivity and cost-effectiveagand finally assess the functionality and
performance of the produced new material.

Specific aims of the proposed actions could be

- The fabrication of new antimicrobial surfaces, log tmprovement of existing ones via the
application of surface coatings, or the modificataf the surface architecture, in order to
eliminate or substantially reduce the extent oftérgal attachment on these surfaces are
foreseen. A  multi-functional approach  should be lofeed for the
development/modification of the nanostructured awe$ ((i.e. prevention of adhesion
combined with killing of microorganisms)

- Creating a network of specialized labs which mafgroa wide variety of technology
services at affordable costs to end-users acrosspBuand improve the collaborating
with EU and/or International end users (for examptiistries or municipalities located in
deserted zones or islands etc.).

- Considering also non-technological aspects keyttfermarketing of such products (e.g.
standardization, regulatory issues, user accept&tfee aspects, LCA).

Proposals should demonstrate the effectivenessieofdeveloped technologies through the
pilot-scale manufacturing of nanostructured antrob@l surfaces. They should address the
complete research-development-innovation cycle ahabstacles remaining for industrial
applications, and involve a number of relevant maleproducers and users, also considering
the needs of SMEs.

Possible horizontal aspects addressed by topic:
- Implemented as cross-KET activities.

For this topic, proposals should include an outloiethe initial exploitation and business
plans, including plans for operating the individwaid/or networked pilot line facilities
following the project completion

Activities are expected to focus on Technology Resmbss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.
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EXPECTED IMPACT

Societal challenges in the healthcare are addreddedical and healthcare are obvious
markets, but it is also expected to see contribstio solving other social challenges such as
sustainable solutions for availability of clean srat

Improved hygiene in hospital environments and pmaga of cross-infections will show
economic and social benefits of scale, resultimgnfrsuch reduced needs for treatment of
infectious diseases acquired during hospitalization

Adding anti-microbial, anti-adhesion functionalgiéo water treatment equipment is another
potential area where benefits can be derived fredueed operational costs and increased
water quality.

The aim is to reduce the cost of these surfacestla#id production, and establish process
control and characterization approaches for ansm@l production. Direct benefit to the
involved industries should be demonstrated in tlemf of reduced costs and full
consideration of environmental and safety legistati

Added benefits also outside the installations imedlin the project may be expected from this
as well. New entrants into the market are expeciadiuding new SME materials
manufacturers, facilitated by the feasibility to keached for the new materials and their
manufacturing.

Overall the action is expected to help driving tleenand. This should include clear benefits
to SME manufacturers, facilitated by the feasipitid be reached for the new coatings and
surfaces and their manufacturing.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 28-2017: Pilot Lines for Manufacturing of Nandextured surfaces with
enhanced mechanical properties

SPECIFIC CHALLENGE:

Nanostructured coatings or nanotextured surfacesige improved scratch and abrasion
resistance, super hardness that rivals diamoneriognance, improved wear resistance and
corrosion inhibition., self-cleaning surfaces foildings, highly mechanical resistant coatings
for technical textiles, structural elements for maery, construction, transportation or even
colour and gloss retention, etc.

Nano-enhanced functional surfaces have huge patemti different sectors, including
packaging, marine, water treatment, electronicgdimg & construction, automotive, energy
and other applications including textile, leathed andustrial engineering.
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The involved technologies to manufacture theseasad or coatings are currently at a lower
TRL level, and call for up-scaling, demonstrationdavalidation in large scale pilot
installations, before industrial manufacturing take place.

SCOPE:

Pilot line development and demonstration in operati environments, using an existing pilot
line as a basis;

Eventually including new methods and/or instrumeotawith real time characterization for
measurement, analysis and control at the nanoscatharacterise relevant materials and
process properties;

Increasing the level of robustness and repeatgbilisuch industrial processes;

Optimize and evaluate the increased performanceth@fproduction lines in terms of
productivity and cost-effectiveness; and finally

Assess the functionality and performance of thelpced new material. Examples of possible
developments include:

- Upgrade existing production methods, such as extgrairrent production capabilities of
mass production injection moulding, or current RBRoll- and sheet-2-sheet printing,
into the sub-100 nm regime.

- Enhancing key properties of promising lab scaleoramabled surfaces and upscale their
production up to pilot level. Different technologiéor nano-enabled surface production
may be considered.

- Applying such surfaces in sectors (more than onprégerred) where they may have
strong social and economic impact.

- Considering also non-technological aspects keyttfermarketing of such products (e.g.
standardization, regulatory issues, user accept&tf8e aspects, LCA).

Proposals should address the complete researclegeent-innovation cycle and obstacles
remaining for industrial applications, involve anmoer of relevant materials producers and
users. SME needs should be catered for, e.g. thraugpordinated network of pilot line, test
and validation services, in order to prepare fonaggment decisions to progress to the next
step of new technology deployment, i.e. installatad industrial pilot lines and enter the
commercialisation stage.

Plans for operating the individual and/or networlpddt line facilities following the project
completion should be included.

Possible horizontal aspects addressed by topic:

- Implemented as cross-KET activities.

For this topic, proposals should include an outloiethe initial exploitation and business
plans, including plans for operating the individwaid/or networked pilot line facilities
following the project completion
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Activities are expected to focus on Technology Resmbss Levels 5 to 7.

The Commission considers that proposals requestigntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts

EXPECTED IMPACT:

A direct economic impact on the economy of the nf@acturing industry as well as society,
resulting from issues such as increased performara durability of wear-intensive

industrial components, reduction of infrastructuraintenance costs, and reduction of
operational costs due to energy savings.

Functional nanocoatings have a huge potential fomnym sectors, and embedded
nanostructured functionalities in coatings and axe$ can alleviate problems from ice,
pollutant, UV, fire, heat, marine life and corrasid hese factors cost global industry billions
in maintenance, loss and downtime each year. Faample, direct corrosion costs account for
3-4% of a country’'s GDP worldwide. More sustainapteduction as well as products can
also be expected, including an environmental imp@om using eco-friendly nanocoatings
instead of traditional lubricants for example.

Integration of state-of-the-art nanotechnology e traditional production of coatings or
surfaces will give a market advantage and enhdrecedmpetitiveness of European industry.

The new functionalities achieved will have impottampact on many sectors, including
packaging, marine, water treatment, electronicd|dimg and construction, automotive,
energy, textile, leather and industrial engineering

Compatibility with existing production lines shouiacilitate the fast and easy integration of
the new production technology with producers. Mearsient and characterization methods
must be established in support of recognised qualiandards. In-line process control
technologies should reach industrial maturity amlostness. Added benefits also outside the
installations involved in the project may be expddrom this as well.

New entrants into the market are expected, inctydiew SME materials manufacturers,
facilitated by the feasibility to be reached foe thew materials and their manufacturing.

Overall the action is expected to help driving deenand for advanced and smart materials in
Europe as well as support the penetration of newkets worldwide. This should include
clear benefits to SME manufacturers, facilitatedtloy feasibility to be reached for the new
materials and their manufacturing.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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NMBP 29-2017: Open access Pilot Lines for 3D printeand/or injection moulded
polymeric or ceramic microfluidic MEMS and/includin g biological
applications

SPECIFIC CHALLENGE:

Microfluidics devices were initially based on noolgmeric materials like silicon or glass,

manufactured in facilities developed for the semdator industry. New fabrication

techniques that are completely based on polymexstipl materials can lead to reducing
fabrication costs and optimise time, including daprototyping methods for a new range of
products.

A new generation of 3D printed and/or injection a@a polymeric or ceramic microfluidic
MEMS products are targeted. Applications may inellMEMS for nozzles or filters, sensor
applications, lab-on-chip systems (including mitrofics e.g. electro-kinetic
pumping/electro-osmosis and sensing capabilitigg)nted biochemical materials, soft
substrates etc., and open for new applicationsydimey disposables where production cost
need to be kept to a minimum.

While typical features for the mentioned applicatomay be larger than leading edge
semiconductor processes, the required feature areesonetheless significantly smaller than
what is available with current standard printingl amection molding techniques i.e. micro-
and nano-fabrication capabilities are required.

SCOPE:

The pilot line development and demonstration mestbne in an operational environments,
using an existing pilot line as a basis; eventualhgluding new methods and/or
instrumentation with real time characterization feeasurement, analysis and operations to
characterise relevant materials, process propetidgproduct features; increasing the level of
robustness and repeatability;

Applications may fall within areas such as:

- Micro- & nano-printed biological applications (imcling instrument on a chip, bio-
medical/bio-physical sensors, Lab-on-chip, orgaraarhip, bio-compatible or toxic
scaffolds, active influence of cell growth & diféattiation).

- Micro- & nano-printed Polymeric or ceramic micraflic MEMS for nozzles or filters,
sensor applications, and multi-use chip (includatgp injection molded nanostructures in
plastics).

- In-line process control technologies as well asrattarization methods needs to be
included in order to meet recognised quality statsla

- Full consideration of environmental and safetys&gions is required
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- Considering also non-technological aspects keyttermarketing of such products (e.g.
standardization, regulatory issues, user accept&tf8e aspects, LCA).

The increased performances of the production limeserms of productivity and cost-

effectiveness should be demonstrated together théhrelative improved functionality and

performance of the resulting products.

Proposals should address the complete researclhegewent-innovation cycle and obstacles
remaining for industrial applications, involve anmoer of relevant materials producensd
MEMS manufacturers. SME needs should be catemee fg. through a coordinated network
of pilot line, test and validation services, in erdo prepare for management decisions to
progress to the next step of new technology depémymi.e. installation of industrial pilot
lines and enter the commercialization stage.

Plans for operating the individual and/or networlpddt line facilities following the project
completion should be included.

Possible horizontal aspects addressed by topic:

- Implemented as cross-KET activities.

Activities are expected to focus on Technology Resmss Levels 5 to 7.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT
The action should allow for a new generation of MERtroducts.

The scaled up production lines for 3D printing amdhjection moulding in combination with
the use of polymers and new micro- and nano-fatiicacapabilities is expected to increase
cost-effectiveness and robustness of the procekseanlting products.

Direct benefit to the involved industries shoulddmmonstrated in the form of reduced costs
and full consideration of environmental and safegyslation.

Compatibility with existing production lines shouiacilitate the fast and easy integration of
the new production technology with producers. Meaxsient and characterization methods
must be established in support of recognised quatiandards. In-line process control
technologies should reach industrial maturity amlostness. Added benefits also outside the
installations involved in the project may be expddrom this as well.

New entrants into the market are expected, incpydiew SME manufacturers, facilitated by
the feasibility to be reached for the new manufidetuprocesses.
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Expansion into new markets should be consideredydmg contributions to an improved
quality of life from the resulting products (e.gbton-chip, filters and sensors for medical or
other applications), ultimately contributing toigrsficant growth of quality jobs.

Contribution to training and knowledge disseminatior building an educated workforce and
helping creating entrepreneurs may also be expected

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 30-2017: Paper-based electronic paper

SPECIFIC CHALLENGE:

On one hand the lifetime of electronics is beconshgrter, now approaching an average in
the range of months; this evolution generates teloigical challenges and poses a growing
ecological problem. On the other hand, paper iguitous in everyday life and it is one of
the cheapest materials in our society. It is refdsyaportable, flexible and in addition
cellulose, its main component, is the Earth’s mhjopolymer and has an essential economic
importance in Europe, which is responsible for 30Rthe world’s total production. Paper
Electronics represents a new concept which comlheesise of paper as a functional part of
electronic components or devices. Typical appheet include packaging, graphics and
hygiene products for indicating product safety @shness, support logistics and safety for
example.

Paper-based electronics shows promising techreécahomic, and environmental advantages
which will allow new recyclable electronics devicéike paper displays, smart labels, smart
packaging, bio-applications, RFID tags, among athdPaper-based electronics represents a
promising source of innovation and growth for sectsuch as packaging industry which
develops smart solutions able to interact with &mel users or classic paper publishing
industry which are facing challenges from electtdmboks and journals, healthcare industry
which intensify the development of specified of-tai-chip devices.

SCOPE:

The proposal should address the engineering cloygteinked with the use of paper as
substrate as well as active components of therel@ctdevices: it includes the development
on new technologies for paper manufacturing (fieehancement, porosity, fillers, etc) and
converting, new paper coatings (organic, inorgamitybrid), paper surface characteristics
and functionalization (nanocellulose, plasma or @g@&satments, for instance) but also
introduction of new materials (conductors, semieartdr insulators, electrochromic, batteries
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electrodes) and high-precision and cost efficigitipg or other manufacturing technologies
on large area (inkjet and roll-to-roll processes).

Possible horizontal aspects addressed by topic:

- Implemented as cross-KET activities

Activities are expected to focus on Technology Resmbss Levels 3 to 5.

The Commission considers that proposals requestigntribution from the EU between

EUR 5 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- To develop a new disruptive and sustainable papsed platforms for electronics that not
only integrate discrete devices but also use thiellase as an electronic material for
insulators, electrolytes, conductors, and semicotuas;

- To use the same paper substrate that supportsettieoeics to also drive a bioplatform or
a display, process source video data, or providepthwer source through an embedded
chemical battery.

- Inlong term, the developed technologies shouldeghe way for active, full color, video-
rate reflective displays that perform well in hidat conditions, achieving performance
equivalent to classical electronics (i.e. for digpldevices, a contrast ratio from 10:1,
reflectivity of over 80%, full color, ...)

- Reduce the environmental impact of electronics
- Consolidate paper making industries and wood-héngsdustries

- Creation of new markets and new business oppoigsnibr the European industry
fulfilling or anticipating consumer needs in threa.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Biotechnology
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NMBP 31-2016: ERA-NET Cofund on Biotechnologies

SPECIFIC CHALLENGE:

During the last two decades major progress was rratierms of industrial applications of
biotechnology. Relevant national and FP7 researcbgrammes and projects in the
Biotechnology area have significantly contributeal improve European economic and
environmental protection. Innovation in biotechrploalso provides opportunities to
transform the global economy from an extensive ddpece on fossil raw material to a
sustainable “bio-economy”.

However, economic indicators suggest a need foenirgction to maintain Europe’s global
lead in biotechnology. In order to increase the petitiveness of EU industries, broader and
deeper collaboration across relevant sectors antilbdde States is necessary. It will also be
necessary to better use research advances inarelass systems and synthetic biology for
applications and demonstration in industrial bibtesdogy.

SCOPE:

Proposals should gather a critical number of relepaogramme managers and funders in the
field and aim at implementing a co-funded call feiog on Technology Readiness Levels in
the range of 3 to 6 with the possibility to implamadditional activities. They shall build on
the previous success of ERA-IB-2, ERASysAPP, ERABgrunder FP7, allowing for the
seamless integration of the areas covered, togetitar the bioinformatics area and be
complementary to related health initiatives. Themadte aim is to speed-up research and
innovation in industrial biotechnology, establighisystems biology and synthetic biology as
technology drivers while focusing on downstreamligppons. The significant involvement
of industry in the activities developed up to theleitation of results will be an important
element to achieve this goal. Extensive commuradoa#ctivities shall foster the European
leadership role in advanced biotechnological reseand innovation.

Possible horizontal aspects addressed by topic:

The proposals will address Social Sciences and Hilirea (SSH) elements, in particular for
outreach activities and in terms of the public peton of biotechnologies for industrial uses.

The Commission considers that proposals requestigntribution from the EU between
EUR 10 and 15 million would allow this specific deage to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Better align current EU and national biotechnolaggiatives with the goals of the
KET Biotechnology area under Horizon 2020, in mafar by focusing on
application-oriented research and demonstrationviges and by developing a
European Biotechnology hub, acting as a facilitataat multiplier in this regard.
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- Launch at least one call for proposals, seekingrowvgd use of synergies and
coherence of current research funding activitie$ @xisting research infrastructures
(e.g. bioinformatics).

- Increase the financial commitment of participatic@untries and additional private
sector resources by at least 20% compared to peBE&A-NET projects.

- Increase the visibility of the potential benefifsadbio-based economy for the society.

TYPE OF ACTION : ERA-NET Cofund Action

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 32-2016: Bioconversion of non-agricultural wate into biomolecules for
industrial applications

SPECIFIC CHALLENGE:

Following the principle of a circular economy, irstitial by-products, municipal solid bio-
waste fractions and sludgy bio-waste from otheustdes, like the food industry, as well as
from water treatment facilities, could be considefeed stock for bio-conversion into value-
added industrial products.

However, most of these bio-waste fractions are usmagladays for low-value applications
only, such as for energy generation in incinerafamilities, as fodder in livestock industries
and as fertilisers in agriculture. Therefore, rexpog to the need to improve industrial
resource efficiency, the current main challenges tar identify economically viable links
between waste generation and waste utilization, tandevelop the necessary technologies
(including biotechnologies) for bioconversion ofstainto higher added-value products.

SCOPE:

The objective of this topic is to develop bioteclugyy approaches for the conversion of bio-
waste from the above mentioned sectors into higdded-value bio-based products, such as
chemicals and chemical building blocks, biopolymensterials and bioactive compounds.
This includes sustainable downstream steps forymtoseparation and purification. Physico-
chemical technologies concomitant to the enzynmatarbbial processes are also needed.
Proposals should address the current technica-sfahe-art regarding waste utilisation for
bioproducts taking into account the current maiked legislative barriers in the EU. The
feasibility of integrating the newly developed amgch into existing value chains should be
assessed and demonstrated.

Proposals should have a strong industry drive andepthe techno-economic viability of the
proposed value chain. They need to also take intmumt the optimisation of the final
product's "end of life" through, for example, bigdedation or recycling. A life cycle
assessment of the entire value chain should bedadl
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Possible horizontal aspects addressed by topic:

Proposals should specifically target collaboratiotih SMEs and should include an outline of
the initial exploitation and business scenarios,ictvhwill be developed further in the
proposed project.

Activities are expected to focus on Technology Reembss Levels 3 to 5.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Develop at least 2 new bio-based value chainssiatj either industrial by-products
and/or relevant bio-waste fractions for bio-prodyeneration.

- Demonstrate the economic and environmental fe&gibil the proposed value chains
and conduct relevant outreach activities.

- Propose relevant business plans which include skessment of the potential impact
of the proposed value chains in terms of EU jolskgnowths in the short and medium
term. The expected impact of the value chains shdé clearly described in
qualitative and quantitative terms (e.g. in ternistwwnover, employment, market
seize, IP management, sales, return on investmenprafit).

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 33-2016: Microbial chassis platforms with optmized metabolic pathways for
industrial innovations through systems biology

SPECIFIC CHALLENGE:

Systems biology deals with the understanding amdralting the complexity of living beings
as opposed to studying their constituent partssuth, systems biology can be considered as
a cross-discipline, i.e. the integration of varigghes of biological information and the
development of models and networks, which togefrevide greater understanding of the
biological system under study. Systems biologyesebn cutting-edge technologies, including
those in the fields of "omics" (genomics, transipics, proteomics, metabolomics) and
bioinformatics, all offering massive amounts of ajamost of which remain stored and
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underexploited. Therefore, it is a growing areascknce that builds information from the
translation of biological data and strives to tfanknowledge to society in the form of
valuable products and processes.

On the other hand, microbes are attractive caneid&d serve as cell factories for the
production of many valuable compounds useful fag thod, feed, fuel, cosmetics and
pharmaceutical industries. The current availabilityy genome sequences and metabolic
models offers the adequate resources for the fpllogation of systems biology in industrial

biotechnology, which can boost the design of nawel more efficient microbial platforms for

the production of industrial compounds through doeind knowledge of their molecular

constituents.

SCOPE:

Proposals should use systems biology approachegrating "omics" data analysis,
mathematical modelling and knowledge of interadid@tween cellular components under
different environmental conditions, to enable ukedpplications for a broader set of
microorganisms, while also achieving some of thieang:

- More efficient metabolic pathways of current midedlplatforms, adapting them to
high performing manufacturing processes

- Improving existing cell factories or developing nemes with enhanced properties for
harsh process conditions in industrial applications

- Development of efficient cell factories for the usdrial production of novel high-
value products.

Possible horizontal aspects addressed by topic:

Proposals will involve SME collaboration (indicagly around 30% of the budget) and
international cooperation.

For this topic, proposals should include an outloiethe initial exploitation and business
scenarios, which will be developed further in tihepmsed project.

Activities are expected to focus on Technology Reemss Levels 3 to Simplemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Development of at least two new high added-valwelpcts
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- Boosting technological innovation for European isithes to keep the leadership in
biotechnology

- An offer of substantial opportunities for an inse® number of SME to uptake
innovative research.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 34-2016: KET Biotechnology foresight identifyng high-value opportunities
for the EU industry

SPECIFIC CHALLENGE:

Although Europe enjoys a lead position in scienog #chnology, including biotechnology,
in comparison with other world regions Europearmt@togy base is often scattered and very
diverse in terms of regional and national capaxitie Europe is to keep its leadership in
Biotechnology, its R&D&I funding agencies, in patlar the European Commission, need to
stay abreast of progress in the areas they fuedgare utmost relevance of their activities. In
the Biotechnology areas stakeholder roadmaps aedtsic publications are often outpaced
by rapid progress made in research. The crossagutiature of biotechnology also requires
targeting the limited funds available in the md$icent way. It is thus essential to forecast
the future of R&D&I needs closely, in order to idi&nmajor opportunities that are not only
readily feasible but also of high value, while &slmng a positive public perception of
biotechnologies and the potential they hold.

SCOPE:

Proposals should use a multidisciplinary approactiuding modelling and simulation, to
provide comprehensive and dependable informatiautaiine future industrial biotechnology
scenario (including pharmaceuticals) in the EU he short and medium-term. Proposals
should consider the potential of industrial biotemlogy innovation for enabling the
European industry to deliver high-value product8sgang evolving consumer needs, the
creation of new commercial opportunities and thespgae risks for people's health and the
environment. European capacities in terms of hureaources, infrastructures, research and
development and public and private stakeholdersildhbe taken into account. Proposals
should also identify links with policy developmerdnd the preparation of the future
programmes beyond Horizon 2020.

Possible horizontal aspects addressed by topic:

To a reasonable extent, the proposal will addressab Sciences and Humanities (SSH)
elements, for example changing consumers' needs thed public perception of
biotechnologies for industrial uses.
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The Commission considers that proposals requesticgntribution from the EU between
EUR 700.000 and 1 million would allow this specifitallenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded.

EXPECTED IMPACT:

- Areliable priority-setting scenario for fundingeeant industrial biotechnology in the
EU in the short to medium-term

- An instrument to enhance collaboration betweerMamber States, building on the
strengths of each of the countries and allowingkmwesses to be overcome

- A general vision of European industrial biotechiggiaapacity and needs that will
serve to target and strengthen R&D&I cooperatiorosse EU Member States, in
particular boosting the participation of smalleuntries.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 35-2016/17: Dedicated support to biotechnolog$MEs closing the gap from lab
to market

SPECIFIC CHALLENGE:

The large numbers of SMEs characterising the EWstrdhl biotechnology sector are playing
a crucial role in the move to competitive and sustale biotechnology-based processes.
These SMEs are characterised by their researchsityeand long lead times between early
technological development and market introductibimey therefore need to be supported to
overcome the so-called “valley of death”. SMEs wiogk in the field of industrial
biotechnology and ideas/concepts involving the afseystems and/or synthetic biology are
particularly invited to apply for funding.

SCOPE:

The SME instrument consists of three separate phasg a coaching and mentoring service
for beneficiaries. Participants can apply to phaseith a view to applying to phase 2 at a
later date, or directly to phase 2.

In phase 1, a feasibility study shall be developedfying the technological/practical and

economic viability of an innovation idea with comasrable novelty in the industrial sector in
which it is presented (new products, processedguigsservices and technologies or new
market applications of existing technologies). &letvities could, for example, comprise risk
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assessment, market study, user involvement, Iotadé Property (IP) management,
innovation strategy development, partner seardhsilbdity of concept, to establish a solid
high-potential innovation project with a Europeammension. Bottlenecks to increase
profitability of the enterprise through innovatishall be detected and analysed during phase
1 and addressed during phase 2 to increase thm retu investment of the innovation
activities. The proposal should contain an initiasiness plan based on the idea/concept.

Funding will be provided in the form of a lump s@whEUR 50 000. Projects should not last
longer than 6 months.

In phase 2, innovation projects will be supportettirassing the specific challenge and
demonstrating high potential in terms of competitiess and growth, underpinned by a
strategic business plan. Activities should focusrmovation activities such as demonstration,
testing, prototyping, piloting, scaling-up, miniggation, design or market replication. The
aim is to bring innovative ideas (product, processyvice etc.) to industrial readiness and
maturity for market introduction. Proposals couldoainclude some research activities. A
Technology Readiness Level of 6 or above (or simida non-technological innovations) is

envisaged -see part G of the General Annexes.

Business plans, either developed through phaseother means, should be the foundation of
the proposals. Particular attention must be paitPt@rotection and ownership; applicants
must present convincing measures to ensure thebpigsof commercial exploitation
(‘freedom to operate’).

Proposals shall include a first commercialisatitan@nd criteria for assessing the success of
the proposed activities.

In addition, in phase 3, SMEs can benefit fromnech support measures and services as well
as access to the financial facilities supportedeuridccess to Risk Finance' of this work
programme.

Successful beneficiaries will be offered coaching anentoring support during phase 1 and
phase 2. This service will be accessible via thiefpnise Europe Network and delivered by a
dedicated coach through consultation and signppstirthe beneficiaries. The coaches will
be recruited from a central database managed byCtramission and have all fulfilled
stringent criteria with regards to business expegeand competencies. Throughout the three
phases of the instrument, the Network will completriae coaching support by providing
access to its innovation and internationalisatienvise offering. This could include, for
example, depending on the need of the SME, suppoitientifying growth potential,
developing a growth plan and maximising it througternationalisation; strengthening the
leadership and management skills of individualsthe senior management team and
developing in-house coaching capacity; developingaaketing strategy or raising external
finance.

The Commission considers that proposals requestiegntribution from the EU of up to
EUR 50 000 for phase 1 and between EUR 0.5 andh2lisn for phase 2 would address the
challenges appropriately. Nonetheless, this dodspreclude submission and selection of
proposals requesting other amounts. Projects shastidhetween 12 and 24 months.
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EXPECTED IMPACT:

- Enhancing profitability and growth performance oMEs by combining and
transferring new and existing knowledge into inrtoxeg disruptive and competitive
solutions seizing European and global businessriyopues.

- Market uptake and distribution of innovations ta&ugl the specific challenge of
boosting biotechnology-based industrial processesing competitiveness and
sustainability.

- Increase of private investment in innovation, nbtdbveraging private co-investor
and/or follow-up investments.

- The expected impact should be clearly describegualitative and quantitative terms
(e.g. on turnover, employment, market seize, IP agament, sales, return on
investment and profit).

TYPE OF ACTION: SME Instrument (70% funding)

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 36-2017:  Microbial platforms for CO,-reuse processes in the low-carbon
economy

SPECIFIC CHALLENGE:

Nowadays CQre-use is one of several technological ways toigedtherwise harmful GO
emissions, thus making GG valuable commodity rather than a pollutant. Heeve the
research behind full development of £f@use technologies is in its early stages. Some of
these technologies use €@s a feedstock for chemicals and plastics, thaeasing the
industrial biotechnology potential for enhancingr@pean economic competitiveness. In this
way, tackling the C@challenge includes interesting possibilities foc@uraging innovation
and sustainability.

An industrial biotechnology route for GQe-use is fermentation, where €@ fermented
into a desired molecule using hydrogen as a soofre@mergy. However, there are technical
issues that need to be resolved, because the bhizdiereactions involved are not yet self-
supporting in terms of energy for the industriaalecconversion of COinto chemicals.
Moreover, the final yield of the products is lowdathe process needs optimisation. In the
end, the success of G@euse technologies will depend on developing @meee which are
less energy and material intensive than the presesBey aim to replace. Therefore,
substantial research is required to achieve thead@aCQ economy.

SCOPE:
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Proposals should address current limitations of @Dse technologies based on microbial
platforms, by developing their full potential, anded to cover one or more of the following
issues:

- Microbes with an improved ability to convert €@s a feedstock into chemicals and
plastics

- Discovery of new, more active and robust enzymegiproved bio-catalysis
- Design of new synthetic systems to produce useizyrmes
- Improved microbes with resistance to by-products tanget products

Possible horizontal aspects addressed by topic:

As much as possible, proposals will involve SMES amternational cooperation, and they
will address elements of Social Sciences and Humeani(SSH) exploring the public
perception and acceptance of the technology of I€Gse.

Proposals should include an outline of the iniéaploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Resudss Levels 3 to 5.Implemented as
cross-KET activities.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Development and validation of at least 2 microb&ll factories
- Contributing to the reduction in GOemissions
- Supporting the EU in becoming a global leader in, @2use technologies

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 37-2017: Optimisation of biocatalysis and dowstream processing for the
sustainable production of high added-value platfornchemicals
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SPECIFIC CHALLENGE:

The bio-based production of chemical building b&tom renewable resources has become
an interesting alternative to inherently non-suethle petrochemical-based processes, which
are neither low-carbon nor resource-efficient. Hesve despite the discovery and
development of numerous platform cell factorie®-tmsed production is not (or not fully)
competitive in terms of economics and remains, effoee, a niche market application
dedicated to high-value specialty products.

To overcome current limitations, it is necessarfutther improve the efficiency of bio-based
production processes by creating better perfornptagform cell factories and relevant
downstream processes.

SCOPE:

The objective is to optimise already existing owlyedeveloped platform cell factories for
the production of platform chemicals and biofuesduding pharmaceuticals), following the
cascading use of resources. Proposals should m@ushs such as bioinformatics, systems
biology and synthetic biology where appropriatertik@rmore, applicants should take into
account integrated approaches from sourcing ofwahk biomass to bioconversion and
downstream processing, including the final conssneéthe bio-based product.

Proposals will have a strong industry drive andude demonstration activities to prove the
techno-economic viability of the proposed valueichan the basis of a full Life-Cycle-
Assessment, including the preparation of a modsiness plan. The optimisation of the final
product's "end of life" through, for example, bigdedation or recycling should also be
considered. Promotional activities, beyond the usweb-based approaches, targeted at all
groups of participants should be included.

Possible horizontal aspects addressed by topic:
- nla

Proposals should include an outline of the ini@&ploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Reembss Levels 5 to 7.

The Commission considers that proposals requestiegntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Reduction of the production costs of the proposeebhsed products by at least 30%.
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- Demonstration of the economic and environmentadifgiety of the proposed value
chains.

- Full set of promotional and outreach activitiesgéded at specific stakeholder groups,
and based on the full Life-Cycle-Assessment andhless plan prepared.

TYPE OF ACTION: Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 38-2017: New Plant Breeding Techniques (NPBTi) molecular farming:
Multipurpose crops for industrial bioproducts

SPECIFIC CHALLENGE:

Molecular farming involves the production of phaoeatical and industrial compounds in
plants through advanced technologies and it offarscompetitive platform for the

manufacturing of high-end products. Examples aaatpllerived vaccines and the production
of other commercially valuable proteins or small lecales. Indeed, plants are highly
amenable to the production of a wide range of jpmeiesome of which are specific. In
addition, the scalability allowed by plants excedtiat of other production systems.
Molecular farming represents a development oppdstdor a set of new high-value crops,
for the health, chemical and agricultural industrignd their related technology sectors.
However, the expansion of molecular farming hasnbeéawdling, due to its reliance on
standard genetic modification and the hurdles sigsdor commercialisation.

In the past ten years, complementary and more stiqdtied new plant breeding techniques
(NPBT) have been developed to produce new plantstive desired traits circumventing the
main drawbacks of standard genetic modificatioe. (no foreign DNA is contained in the

resulting end product). The use of NPBT for molacfarming could provide opportunities

for new crops for the production of bioproducts,iletmaintaining the position of leadership

of the European plant breeding sector in researdhirmovation.

SCOPE:

Proposals should use the technologies comprisédeilNPBT sét, in particular those that
avoid final genetic modification products, with pla amenable to be used as green factories
in order to yield industrial high-value productBroposals should address at least one of the
following areas:

- Minor, underutilized and non-food crops suitable fbe extraction of bioactive
compounds

1SANCO, http://ec.europa.eu/food/plant/gmo/new breeding techniques/index en.htm
and JRC http://ftp.jrc.es/EURdoc/JRC63971.pdf
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- Crops that grow more efficiently and have highelds of the target bioproduct, while
being more tolerant to adverse environmental cardit

- Improved plant-based low-cost platforms for comnaneroduction of bioproducts

Possible horizontal aspects addressed by topic:
Proposals will include participation of SMEs.
When appropriate, proposals will be based on iatéynal cooperation.

They will include Social Sciences and HumanitieSH$ elements contributing to a better
understanding of plant breeding and related biateldyies by the general public.

Proposals should include an outline of the iniéaploitation and business scenarios, which
will be developed further in the proposed project.

Activities are expected to focus on Technology Reemss Levels 3 to 5.

The Commission considers that proposals requesticgntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- At least, 25 % contribution to the EU goals of gased sustainability of agriculture
and the bio-based economy

- Development of new data for the assessment of et/ NBPT as tools for future
plant breeding and their potential for a speedgpkin general breeding practice

- Innovation in the way plant breeding technologiepiesented to the public for an
improved understanding of biotechnology and infatrdecision making

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 39-2017:  Support for enhancing and demonstratig the impact of KET
Biotechnology projects

SPECIFIC CHALLENGE:

Dissemination, exploitation and transfer of projexgults are crucial activities during project
life-time and beyond in order to make sure thajgmts have the expected impacts. Clustering
of project activities, according to objectives aaidressed themes, and linking them with
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corresponding existing technology transfer actgitiare effective ways to stimulate the
uptake of project results and the exploitation yfesgies. An adequate monitoring of such
activities during the project lifetime and beyorsl also needed to ensure an effective
implementation at programme level.

SCOPE:

The coordination action should aim in particularatdively cluster existing activities under
the KET Biotechnology programme of Horizon 2020 angjht also include related prior
activities launched under FP7.

Activities may include:

- Reviews of recent technological developments, pahbns, international R&l
programmes within the technological area of thetely

- Workshops with top-ranked international expertarfrearious disciplines aiming at
the elaboration of future KET Biotechnology prigg within this cluster and
identifying research gaps;

- Science Intelligence: Gathering information aboutsibess trends and market
prospects within and outside the EU, including vefe analytical and
information/publication activities;

- Promotion of the activities of the cluster, e.ggamizing international conferences,
and national or international roadshows highligitithe achievements within the
cluster, involving also policy makers and/or thagml public.

The Commission considers that proposals requesticgntribution from the EU between
EUR 700.000 and 1.000.000 would allow this specifiballenge to be addressed
appropriately. Nonetheless, this does not preclsig@mission and selection of proposals
requesting other amounts.

EXPECTED IMPACT:

- Speeding up industrial exploitation and uptake edutts of KET Biotechnology
projects.

- Stimulating network and alliance formation for hiet RTD and industrial innovation
based on KET Biotechnology achievements, includirgdevelopment and practical
application of a clustering model.

- Added value beyond the original scope of the KEDt&hnology projects by
exploiting synergies and sharing best practicerel®ed public awareness of the
activities in this area by targeted communicatiotivéies.

- More effective execution of activities of commorteirest, such as IPR management,
standardisation and policy making.

TYPE OF ACTION: Coordination and Support Actions
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Actions to support developments in, and acceptanad, nanotechnologies,
advanced materials and biotechnology - Modelling fothe development of
nanotechnologies and advanced materials

In case materials modelling is proposed, the modgWork Packages should be described
similarly to the Review of Material Modelling
http://ec.europa.eu/research/industrial_technosdgdf/modelling-brochure_en.pdff new
software is developed, software engineering qual@asures should be part of the proposals.

Proposers should consider participation in opea gdbt (mandatory for modelling topics)
and the European modelling market place initiativeference to the 2017 topic).

NMBP 40-2016: Advancing the integration of Materiab Modeling in Business
Processes to enhance effective industrial decisiomaking and
increase competitiveness

SPECIFIC CHALLENGE:

Sustaining and growing businesses requires coniguproduct innovation. Making
meaningful business strategy decisions is an ewege ohallenging task in a global context.
The combination of materials and business modettingxplore what technical solutions are
economically viable is not yet exploited to theesxt it could. The sheer volume of data and
information combined with its dynamic nature densrah ever better understanding of
possible options. There is a need for a Businesssida Support System that supports the
selection of the optimal material and process @kio account the implementation costs but
also the cost of the software tool and its appbeatand the associated risk; a priority,
especially for SMEs.

SCOPE:

The proposals should develop an integrated BusiDesssion Support System (BDSS) that
can support decisions on new materials and new epses by calculating through
hypothetical scenarios.

The BDSS should enable the integration of matenmtsdelling and business tools and
databases into a single work-flow, allowing forxilality of application to different industrial
sectors.
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Proposals should include integration of discretel @ontinuum materials models with
structured and unstructured data from multiple db&ses containing materials data,
commercial data and information on market trendsjng, customer needs and demands.

The BDSS should enable a multi-criteria optimisativer all stages of product development
by allowing the end-user to mirror the operatidinamework of their company. The structure
of the BDSS should allow back-engineering from émel-goal. BDSS should be designed
such as to optimise the integration of humans im me®re complex industrial environments.
The tool should be available to and usable by detisiakers in manufacturing companies in
the form of a platform which can be confidentialyplied by a company.The tool should be
validated against measurements, existing data eaddinancial arguments. Validation of the
developed systems on public case studies andrgagifitranslators on the system is required.
Development of innovative methodologies shouldnofuded addressing the necessary model
development, innovative ways to connect models lamd to use them in varying contexts
(adaptive systems and networks).

The consortium is expected to provide expertisenattiple discrete and continuum materials
models, business decision support systems, data seactimdiegy (incl. optimalisation,
genetic algorithms, symbolic regression, machiaeni@g and cognitive learning).

Possible horizontal aspects addressed by topic:

- This topic is part of the open data pilot.

Activities are expected to focus on Technology Reembss Levels 4 to 6.

The Commission considers that proposals requesticgntribution from the EU between

EUR x and y million would allow this specific chatige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Reduction of company costs and increased perforenand commercial impact based
on effective materials models driven business d&tss

- Guidance to companies in developing their strategith an effective, user friendly
materials models driven business decision system

- Increased industrial use of existing materials Kedge and effective materials
models

- Improved trust of industrial decision makers in em@s modelling and their
commercial advantage

! http://ec.europa.eu/research/industrial techno$sgiedelling-materials en.html
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- Essential company savings in time and money, ealbeciia the elimination of the
need for (some) plant trials

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 41-2016: Network to capitalise on strong Europan position in materials
modelling and to allow industry to reap the benefis

SPECIFIC CHALLENGE:

Predictive multi-scale material modelling has tioéeptial to enable economic advantages for
all manufacturing industries. There is a need fdramced and effective interaction between
all stakeholders, in particular between those eedag different types of materials modelling

(electronic, atomistic, mesoscopic and continuuntenes, process and device modelling)

and between translators, who translate industnablpms into materials modelling and

manufacturers. In addition a lack has been idewtifor clear road maps for research on the
application and use of materials modelling in irdus Moreover, there is a need to collate
different standards and different methodologiesef@icient and effective implementation and

use of materials modelling tools. Also there is eed to increase the interoperability of

software to facilitate integration of various tooigprocessing and product design.

SCOPE:

The proposed coordination and support action shoetdork the stakeholders and a platform
Is to be established to advance the use of maamatels by industry and to agree on open
tools with the wide stakeholder community.

Road Maps for materials and related product andgm® modelling in industry with a focus
on how discrete (electronic, atomistic and mesasgapodels can be further developed and
coupled or linked to continuum models are to béaiated. The proposers should support the
elaboration of methodologies and workflows.

A materials modelling data repository of validatsdirces should be designed with coherent
and concerted connections. Existing communicatiandards between models and databases
should be further developed, alleviating the lamgugap between different vocabularies. An
open simulation platform based on these standdrasl@ be designed to allow the flexible
use of software components of different vendoreviBion of validated data by third parties
should be stimulated.

Benchmarking of tools and experimental data shbeldupported.
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A jointly agreed guidance on software developmentaicademics is to be established and
promoted so that such software can be used by thydugechnology Readiness Levels for
software, which could help in selecting the rightdal/software for the end user, should be
agreed with the wide community.

The translation of industrial problems into mater@oblems that can be solved by
computational simulation should be facilitated.

Training and dissemination should be stimulatedoscrEurope to make the different
stakeholders aware of the technical and economieflie of active use of discrete and
continuum materials modelling throughout compangrapons.

Networking activities such as developing interestugs, workshops, training events, market
studies and engaging with regulatory and benchmgrkiuthorities if appropriate can be
included.

Possible horizontal aspects addressed by topic:

- This topic is part of the open data pilot.

The Commission considers that proposals requestiggntribution from the EU between

EUR 2 and 4 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded

EXPECTED IMPACT:

- Improved accessibility of materials modelling aethted databases by manufacturing
end-users

- Increased integration of discrete (electronic, astizs) mesoscopic) and continuum
materials models and databases for industrial use

- Increased efficiency and industrial effectivenetsnaterials models in industry and
research

- Establishment of technical and business-relatedityuettributes (Key Performance
Indicators) that inspire trust in materials modglin

- Industrial best practice (methodologies) for endrsisshould increase speed of
development in industries

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Part 5.ii (PCNMBP WP 16-17-V12(3).docx) | Page 133/153



NMBP 42-2017: Next generation system integrating tagible and intangible materials
model components to support innovation in industry

SPECIFIC CHALLENGE:

Innovation in manufacturing industries can be miadter, if materials modelling is used to
focus experimental efforts. Novel modelling solasmeed all determining components to be
interwoven and available to the entire Europeanmanity allowing the quick development
and market deployment of new materials. Industrywtwao know the risks and gains of
materials modelling and the resources necessangdéahe models efficiently. The industry
needs education and/or support by translators singlyhe industrial problems and proposing
modelling solutions to the companies requesting, tupported by benchmarking. The above
services need to be accompanied by tangible cormporige models, software packages,
data, state of the art and connections to key sictam open simulation platform providing
interoperability between discrete and continuum etdbased on widely agreed
communication standards would facilitate the usmaferials modelling.

SCOPE:

The project should establish a web based marketpiiaiing various activities and databases
on models, information on simulation tools, comntigsi expertise, course materials,
lectures, seminars and tutorials for at least twanufiacturing sectors of the European
industry. Projects should address sectors that tawenon problems in femto, pico, nano and
meso-structure design of materials and their mantuifiamg processes.

The project should agree with the wide Europeanmamty a standard for organizing
modeling data needed to make search and linkingdeet different databases effective and
easy. Strategies and test rules pertaining to oémrity and quality, e.g., by user and
analytic feedback mechanisms should be establishssl.proposal should develop practical
solutions for the ownership, control and managenoérdistributed database$he project
should ensure wide spread participation.

The project should provide novel tangible avenwesdritegrating multiple materials models

that can address industry relevant challenges. pgrbgect should establish integration of

materials models (discrete and continuum appliechaatoscale) and databases to obtain
software interoperability in an open simulationtfdem. The development of homogenisation

models and the elaboration of wrappers shouldibriktted.

The proposal should establish a validation systenprovide reliability and accuracy of
models and for the comparison of results of sinmat between materials models and for
comparison with experiments.

The project should stimulate the exploitation ofsérg software via advice on modelling,
education of companies and the stimulation of ttowipion of translation services especially
for SMEs.

The proposal should present a credible businessfptahe maintenance of the hub after the
project duration.
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Possible horizontal aspects addressed by topic:

This topic is part of the open data pilot.

Activities are expected to focus on Technology Remxdss Levels 5 to 7of 6?).

The Commission considers that proposals requestigntribution from the EU between
EUR x and y million would allow this specific chaige to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Increased innovation in industry based on mateneddelling

Awareness of industry in general and SMEs in paldicof the rapid progress of
contemporary computational materials modelling gpol and increased use of
materials modelling by the manufacturing compagéesi-users).

Broad, fast, and easy information management amthagge both between the
modelling community and industry and within the ralidg community.

Ability for manufacturing companies (end-users) do an effective search of
numerical tools and/or providers of numerical siations who could best suit their
needs

Supply of software developers with comprehensifermation about the potential
clients and industrial tasks where numerical sitmg would be highly desirable
and

Effective information exchange within the academsimulation community to
enable faster general progress of material modgttiethods.

Speed up the use of materials modelling by stalsdand requirements of
modelling data repositories including possibly datadelling codes and validation
repositories

Increased demand for data and materials models.
Increase the use of materials simulation to complly regulations.

Rapid deployment of novel materials modelling <Sohs in particular
manufacturing-targeted domains.

TYPE OF ACTION: Innovation Actions

Special features Successful projects will be clustered to agreénfnastructure standards to
achieve seamless integration of their platformssithe different manufacturing-targeted
application areas.
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

Actions to support developments in, and acceptanad, nanotechnologies,
advanced materials and biotechnology - Science-bakask assessment and
management of nanotechnologies, advanced materiasd biotechnologies

NMBP 43-2016: Analytical techniques and tools in qaport of nanomaterial risk
assessment

SPECIFIC CHALLENGE:

Nanomaterials are very diverse groups of matewdls greatly varying properties. Thorough
physico-chemical characterisation of nanomaterigastheir pristine forms but also in the
tested environment, is nhowadays being recognisesssantial for sound assessment of their
biological and environmental properties. In orderenable prediction of impacts, itself
nowadays a pre-requirement for insuring industaetivity, a classification based on key
parameters or biological interactions should bealdsthed and scientific foundations
established on very well defined and characterisgdtems. Yet, suitable analytical
techniques and equipment, skilful operators, ater-laboratory studies that would establish
confidence are still lacking, even in the “simplafhd most addressed, case of particle size
distribution measurements which many laboratorigaggle to tackle adequately when
confronted with poly-dispersed materials. At thevdo limits of the nano-scale these same
problems aggravate further. An additional factothis high cost of the available techniques
something that hinders, smaller laboratories, iation oriented SMEs, and forbids start-ups.

SCOPE:

The objective is to develop relevant analytical met and corresponding equipment that
enable characterisation of ensembles of nanomistesiae, shape, surface and multiple
composition (multicomposites ENMs), including thecassary building up of confidence
through thorough application and benchmarking. dm&ytics could also enable studying the
longer term fate of particles following their indetion with in complex matrices, i.e. in living

systems.

Possible horizontal aspects addressed by topic:
- This topic is part of the open data pilot.

- International cooperation
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Activities are expected to focus on Technology Resmss Levels 4 to 6.

The Commission considers that proposals requestigntribution from the EU between

EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- Enable the identification of key descriptors thah de used to reveal correlations
associated with health and environmental impacts

- Increased confidence in nanosafety studies findings

- Reduced costs related to the physic-chemical ctersation of nanomaterials in
relevant environments.

- On top of safety related objectives, proposals khseek applications of the methods
in other areas such as quality control, produckehility, labelling and counterfeiting.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 44-2016: Promoting safe innovation through glbal consolidation and
networking of nanosafety centres and strengtheninthe European
nanosafety cooperation

SPECIFIC CHALLENGE:

The rapid expansion of nanotechnology has broughgtiestion of its safety and the resulting
risk management measures. Considerable effort éas put by FP6 and FP7 projects for
answering basis scientific and technical questamgs will continue under H2020. Supporting
the regulatory aspects by providing the technolagiylls and conventions necessary for
science based implementation of existing rulesamsistent development of new ones is on-
going in terms of developing the capacity to measuodividual risks in regulatory terms both
for toxicity and exposure and the capacity to depglrocesses and products safe-by-design
(i.e keeping the combined risk level below pre-dedi values).

The objective of this topic is to support the markelated aspects by providing the

technology, skills, and processes, necessary fense-based best NanoSafety practices in
industrial and commercial activities, for sustaieabreation of marketable, and for society
approved, products, goods and services.
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SCOPE:

The effort should take three main directions: &gttninimum requirements for jobs, skills
and/or tools.

These objectives are being addressed by excellesicges currently being established in
several EU member states and globally. A wide war@f national and (EU) regional
platforms and centres can be observed which areated to research, market follow-up,
dissemination of nanosafety. There is the needbtsaidate and further develop these first
initiatives so as to make available to industry attter stakeholders concerned an European-
wide, up-to-date, science-based, complete systgmbta of managing risks in the field and
providing scientific support to more general quassion product quality, technical approvals,
and counterfeiting, training and certification gyatfor nanosafety at work.

The proposed CSA should aim at networking thestgoias at European level, including the
nanosafety cluster. The foundation and basis fer davelopment of the European nano-
network will be based on the interaction and adesgeammunication to generate a step-
change in the risk management process. It maydecimork and resources specific to the
participants or other public and private sourcdse TSA can be used to pool resources and
organise calls for market oriented activities whach of common interest for the platforms.

To ensure fast transfer of knowledge throughoutktt®vledge chain, from basic research to

market implementation, the proposed CSA should atktress the strengthening and support
to Nanosafety Cluster activities, in particular #wds successful communication and

outreach.

Possible horizontal aspects addressed by topic:
This topic is part of the open data pilot

In line with the objectives of the Union's stratdgyinternational cooperation in research and
innovation (COM(2012) 497), international cooperatiaccording to the current rules of

participation is encouraged, in particular with BraSouth Korea and the United States of
America. The quality of the international coopematwill be rewarded in the evaluation of

the proposal.

The Commission considers that proposals requesticgntribution from the EU between

EUR 1 and 2 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

- An independent science based EU nanosafety reengiatform for all stakeholders
in nanotechnology that collates information intoceamprehensive and accessible
European network portal and providing a solutionhi® problem of data accessibility
and transferability, by removing barriers whichremtly limit knowledge distribution.
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- The CSA should mark progress for Guidance to makelrs (industry, safety service
providers, and public authorities), best practistgandards, technical approvals,
environment protection, and operational certificatsystems.

- The platforms network should prepare a European Hulprovide services and
support for stakeholders (e.g. industry, governsiergsearchers etc.) to create in a
sustainable way marketable, societal approved ptedind goods.

- Involvement of highly renowned actors in the reskafield and from leading
stakeholders from regulatory bodies, standardimdimdies, into a seedless dialogue.

- Significant research outputs efficiently dissemagiatto national and international
communities

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 45-2017: Framework and strategies for nanomatel characterisation,
classification, grouping and read-across for risk nalysis

SPECIFIC CHALLENGE:

For managing eventual risk, in terms of quantifamatof hazards and exposure, and
engineering-out or reducing non-acceptable riskgyilteered Nano-Materials (ENMs) will
need characterising as far as possible in all usedia and physiological chemistries.
Characterisation includes all parameters deemedssacy for risk analysis. The aim is to
identify both the ENMs properties and interactimighe ENM-corona-protein system with
organic matter, and the consequences of nanomgberiarbation on cellular signalling and
eventual possible effects at the systemic levelordiigh knowledge in this domain is
expected to allow for classification of ENMs baseth morphology, composition,
complexity/functionality, and by bio-interface. Rieacross methods should be defined to
reduce unnecessary efforts in testing. The classiin approaches should aim to support
grouping of ENMs for further risk analysis, to hefpdeveloping intelligent testing strategies
and identifying "ENMs or properties of concern” ttheeed to be tested more thoroughly.
Grouping can take into account quantification ofgble adverse effects depending on the
use on ENMs in specific applications. Results ftbese studies should be collected in a form
enabling their use in developing “safer by desigaidelines, so that such novel products
provide the benefits originally intended by maintag fullest possible intended functionality
and at the same time pose the least possibly tiskemans, the environment and ecosystem
services.

SCOPE:
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Focus should be on identifying both general (witidevrepresentation of nanomaterial
groupings) and particle-specific molecular signesunf exposure and toxicity. Testing should
cover effects at several levels of biological oligation and a broad range of representative
taxa/models, to ensure maximum read across betgpecies, increase impact and reduce
future testing needs. Understanding of the kinetasd equilibrium dynamics of
corona/surface modification and core aging in whalganisms, as well as interactions with
other potential toxicants, should be developedrtabke designing relevant exposures and
valid high throughput testing. Relationships betw@cute and chronic, as well as in vitro —
in vivo exposures must be established, to validlil& tools for risk assessment purposes.
Research should also consider the applicabilitthefproposed studies to the assessment of
ENMs impacts on susceptible populations and liégss, assessing the effect of ENMs on
disease-specific and developmental signalling pagisw

The proposed projects should include appropriata @uration expertise, modelling and
input into the possible development of Q(n)SP/ARprapches in order to develop user
friendly interfaces to enable data driven read-sxito other ENMs with similar properties or
behaviour, and predictive risk assessment tools.

Possible horizontal aspects addressed by topic:
- This topic is part of the open data pilot.
- International cooperation

Activities are expected to focus on Technology Resudss Levels 3 to 6

The Commission considers that proposals requestigntribution from the EU between
EUR 5 and 7 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded

EXPECTED IMPACT:

The research approach should be innovative an@sept a significant advance beyond the
current state-of-the-art in the area of nanomdtbaaard and exposure assessment. Research
should provide sustainable solutions to the lomgitehallenge of nanosafety and reach a
level that will allow for regulatory research wotk start. Research should demonstrate
applicable and scientifically sound grouping anaidracross strategies and predictive models
for impact and toxicity for use by industry and ukgors, including the input towards “safer
by design guidance” in specific value chains. Datast be deposited in a recognised and
accessible research databank for use beyond #tenld of the project. Outputs should be
tailored to address the needs of each of the stédkehcommunities, including the modelling
community.

TYPE OF ACTION: Research and Innovation Actions
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The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 46-2017: Advanced and realistic models and asgs for nanomaterial hazard
assessment

SPECIFIC CHALLENGE:

Hazard assessment is largely based on the toxicalogrofile of the material in question.
The reason is that the costs related to hazardatante much inferior to the costs for risk
exposure monitoring let alone risk containmentisk mitigation. However with the very big
number of new material likely to enter productiordaise, the usually short period between
development and marketing and the increase in tsbcrsk aversion, the classical
toxicological testing paradigm so far focusing onvivo testing is gradually but steadily
shifting towards in vitro testing approaches. Tikiparticularly true in the field of nanosafety
where, in front of potentially thousands of diffetenanomaterials, economic constraints
make it essential to develop and establish robast,and yet reliable and realistic in vitro
tests that should be applied in a first tier figgrout "nanomaterials of concern”.

Significant progresses have been made in assessimgmaterial hazard. Yet, knowledge
gaps remain on long-term effects (low doses, clremposure), both for human health and
environmental questions, as and questions ariseth@radequacy of the existing in-vitro

models and on the relevance of the exposure conditio correctly assess and predict real-
life hazards. It is also necessary to preparegttoeind for the next challenge, defining

toxicological profiles based on in-silico testing.

SCOPE:

With a view to intelligent testing strategies fanomaterials, it is of high priority to develop
and adopt realistic and advanced in vitro modelcWhiave the potential to substantially
improve the relevance of in-vitro approaches. Quriia-vitro experiments mostly rely on
established immortalized single cell lines, whidteo do not reflect the in-vivo situation.
Therefore, new or advanced models, such as coreuttiwdels, 3D cultures or primary cell
models should be developed for relevant endposutkirhg, or having inadequate, in-vitro
models. Transport through biological barriers coalsb be addressed, for instance with the
objective of assessing the true internal dose efrtiaterials to which living organisms are
being exposed, as well as disease models or mattelanpaired barriers.

Although low-level chronic exposure is a likely sago, as many ENMs will probably exist
at very low concentrations in the environment aadobrsistent, nano(eco)toxicology studies
often focus on acute effecthus, assays with chronic exposure, elucidatindewdint
mechanisms of action, should be developed andatalidagainst appropriate animal studies
and could include for instance effects on growsiproduction, metabolism, and behaviour.
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Similarly, research on the terrestrial environmeeéds to focus on long-term, ecologically
relevant, effects in realistic environmental corications of ENMs: effects on populations,
communities, and ecosystems e.g., by using long-éffects, mesocosm-based test systems.

Standard tests often ignore the effect of transpartreal matrices (biological or

environmental) although those have been demondtestdaving potentially significant effect
on the tests results. Therefore, realistic exposarglitions should be an integral part of the
developments, taking into consideration their kgatal or environmental relevance, the
dynamic and complex nature of environmentally irethdransformations and capturing
realistic external and internal forms and levelexjposure.

When possible, for validation purposes the testsiguld be performed on sets of
nanomaterials for which in-vivo data are alreadistaxg (to minimize animal testing), and
on well-defined libraries of nanomaterials to emstirat the experimental results can form a
solid and meaningful basis for grouping, read-asas QSARS purposes.

Possible horizontal aspects addressed by topic:

- This topic is part of the open data pilot.
- International cooperation

Activities are expected to focus on Technology Resxdss Levels 4 to 6

The Commission considers that proposals requesticgntribution from the EU between
EUR 10 and 13 million would allow this specific deage to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amountsNo more than one proposal will be funded

EXPECTED IMPACT:

- The research approach should be innovative andesept a significant advance
beyond the current state-of-the-art. ResearchldhHoaus on provision of solutions to
the long-term challenge of nanosafety and nanoatigul.

- Demonstrated predictive power of in-vivo approacfeesin vivo systems to support
acceptance in a regulatory framework.

- New models and assay improving prediction of chrafiects in a broad array of
representative organisms and changes in ecosyatetidn.

- Developed test guidelines for further standardisatiand ring testing (including
guidance on design of the ring testing).

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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Innovative and responsible governance of new and eeerging enabling
technologies

NMBP 47-2016: Improving nanotechnology (KETS) skik by involving multiple
stakeholders

SPECIFIC CHALLENGE:

Recent analysis shows that aspects like healthtysakgulation, environment and recycling
are strongly demanded job skills in the Europeanotexhnology industry. In contrast,
nanotechnology studies at universities (and secgrstzhools) focus on classical disciplines
and technologies, so educational contents and kdls sequired in industry are not well
aligned. In addition, with the fast pace of deveh@nt in KETs, the acquired knowledge and
skills quickly become outdated. The project shoutgprove nanotechnology education and
skills by promoting integrated efforts between isilies, research institutes, universities and
secondary schools.

SCOPE:

Best practice examples for constructive and susitden cooperation between secondary
schools, universities, research institutes and stréis should be identified. Areas where
improvements are required should be highlighted iasttuments to address these problems
should be developed, including information platfermon-line and hands-on teaching
modules, assessment tools for current and novetagidn activities and regular personnel
exchange between industry and academia.

University curricula should be addressed with amié giving stronger emphasis to the skills
needed in the workplace, including non-industrsaicfal) employers. It is suggested that non-
technological skills for example in communicatiomanagement, safety and life-cycle
analysis of nano-enabled products should be givere weight in bachelor, master and PhD
studies. Model curricula should be established wvitbut from university teachers and
administrators, active students, and representatiwanajor employment sectors. Life-long
learning should be integrated in these efforts. @hgagement of industry and non-industrial
employers in university and secondary school léeathing should be enhanced e.g. through
guest lectures and part-time positions in academia.

The inclusion of secondary schools should also esddthe schools as a major pathway to
disperse science-based and accurate informatiom @amotechnology to the general public.
An experimental approach including follow-up stwd&hould be used to identify successful
approaches for school programs that emphasizeastten with universities and industries.

University efforts should include activities of dants and/or professors participating in
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programs with schools. Tools to be developed okltraining in academics of all level in
interacting with secondary school students.

For all activities it has to be established that #ducational activities identified and
developed within the project can be adapted andeimgnted based on existing resources.
This includes the identification of factors thathance the integration of the topic, the
potential problems preventing their application, w&sll as means to solve them. The
implementation of the activities should be donesaveral EU and associated countries to
gather feedback from a wide geographical spredutaresing transferability and reliability of
conclusions and recommendations. The project shioaldde the appropriate disciplines of
Socio-Economic Sciences and Humanities. Gendenbalshould be taken into account.

Possible horizontal aspects addressed by topic:
- SSH dedicated topic

- Gender aspects

The Commission considers that proposals requesticgntribution from the EU between

EUR 1 and 2 million would allow this specific clallge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

interaction between industries, research institutesersities and secondary schools will lead
to high-level research-driven teaching at univegsjtgiving "additional" or "soft" skills a
central place and will lead to improved lifelongadeing of people working in the
nanotechnology industry, academia and secondagoktéachers. Productive interactions of
industries and universities with secondary schooid enhance the integration of
nanotechnology into existing teaching programmes.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 48-2016/2017: Presidency events

SPECIFIC CHALLENGE:
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An integral part of the LEIT-NMP part of Horizon 20 is to organise events of a major
strategic nature. Examples are events organisathegwith successive EU presidencies; and
also EuroNanoForum, Manufuture, NMP Conferences\&@ondd Manufacturing Forum. The
proposed Support Action(s) should contribute taating better synergy between initiatives
launched by the Commission and by the Member Staitdbe benefit of the coherence of the
overall actions within the field of research andawation within the Industrial Leadership
part. Member States which will hold a forthcominge$tdency of the European Union are
Malta and United Kindgom in 2017, and Estonia andgBria in 2018, and they may be
particularly interested in this topic.

In order to ensure high political and strategicevahce, the active involvement of the
competent National Authority(ies) will be evaluated

Proposals should address topics of major relevanhtiee time of the events. An appropriate
equilibrium should be present in the proposed a¢t)p with balanced presentations of
various research and industrial elements and pahtgiew. The conferences organisers
should use modern technologies in all phases ofetrent life cycle, and should include

interactive sessions. Outreach activities may lwuded, such as a press programme or
events dedicated to the wider public or schools.

The Member States holding a Presidency of the EaopJnion in the same year are invited
to liaise in order to avoid overlaps, and to ensiln&t each event has clearly identified
objectives, messages and target groups.

Participation of non-EU actors is possible.

SCOPE:

The commitment of the national authorities to suppiwe event(s) (from a political point of
view, but also with resources) should be a preisgguto submit a proposal. The application
should be supported by the competent Minister,lattar added to the application.

The Commission considers that proposals requestiegntribution from the EU between

EUR 300 000 and 600 000 would allow this specifialtenge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts. No more than one action will be fundeddach Presidency (possibly covering
more than one event).

EXPECTED IMPACT:

- Review of research, industrial and/or societal tyeents linked to the Industrial
Leadership part areas, as appropriate;

- Sharing of information and comparison of pointviefvs; and

- Networking various stakeholders and supportingrtaeiivities, e.g. natural scientists,
social scientists, researchers, industrialists, SMHBvestors, environmentalists,
museums and schools, non-governmental organisations
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TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 49-2016: Support for National Contact Points

SPECIFIC CHALLENGE:

Facilitate trans-national co-operation between dfeti Contact Points (NCPs) within the
Industrial leadership Part with a view to identifgiand sharing good practices and raising the
general standard of support to programme applicants

SCOPE:

Support will be given to a consortium of formallgminated NCPs in the area of Leadership
in enabling and industrial technologies. The atigiwill be tailored according to the nature
of the theme, and the priorities of the NCPs camegr VVarious mechanisms may be included,
such as benchmarking, joint workshops, enhancesisdrorder brokerage events, training,
and twinning schemes. Special attention will beegito helping less experienced NCPs
rapidly acquire the know-how accumulated in otharrtries.

The focus throughout should be on issues spedafibe Industrial Leadership part, with the
possible inclusion of interdisciplinary approachesy. by involving Social Sciences and
Humanities. It should not duplicate actions foreseethe NCP network for quality standards
and horizontal issues under ‘Science with and twi&y’.

The proposal consortium can include only NCPs fieoh Member States and Associated
Countries, who have been officially appointed by ttelevant national authorities. The
consortium should have a good representation ofrepced and less experienced NCPs.

Submission of a single proposal is encouraged. Ni@fps EU Member States or Associated
Countries choosing not to participate as a memb#reoconsortium should be identified and
the reason explained in the proposal. These NGPreaertheless invited and encouraged to
participate in the project activities (e.g. workshp

NCPs from third countries who have been officiappointed by the relevant authorities are
also welcome to participate in the project actbgti

The costs incurred by the consortium for particgrapf officially appointed NCPs from EU
Member States and Associated countries not paatiogp in the consortium, and from
officially appointed NCPs from third countries dmetofficial list in part A of the General
Annexes of the General Work Programme, e.g. trawgsts paid by the consortium, may be
included in the estimated budget and be eligibtdinding by the Commission.

Part 5.ii (PC NMBP WP 16-17-V12(3).docx) | Page 146/153



The Commission considers that proposals requesticgntribution from the EU between
EUR 250 000 and 500 000 would allow this specifialtenge to be addressed appropriately.
Nonetheless, this does not preclude submissiorseledtion of a proposal requesting another
amount.No more than one proposal will be funded.

EXPECTED IMPACT:

- An improved and professionalised NCP service aciessope, thereby helping
simplify access to Horizon 2020 calls, lowering @wdry barriers for newcomers, and
raising the average quality of proposals submitted.

- A more consistent level of NCP support servicesssEurope.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 50-2016: Networking and sharing best experier&s in using regional clusters
strategies with a focus on supporting innovation ithe NMBP
thematic area.

SPECIFIC CHALLENGE:

The development of the smart specialisation strasebas put in place a more structured
framework for programme and project implementatioegarding regional/ sector
specialisations. This can help improve the knowdettat can be provided regarding NMBP
related actions. Many Member States already idedtithe need to improve the articulation
between NMBP and ESIF.

Regions find it still difficult to mobilise theinternal resources in combining technology and
regional development. Regional public private penghips or regional clusters play a key
role in this approach to connect EU-wide entrepuestép and innovation (in particular in
SMES) to the European agenda.

The partners of the CSA should show the EU innowadind industrial policy for new growth
in NMBP needs to build on regional resources angnga@ls. Interlinking the regional eco-
systems and clusters into new innovation driverss#U value chains could be the key to
articulate competitive positions, meet global ofadles and achieve a balanced and
sustainable growth.

The CSA should bring representatives from: highdarcation institutions; large companies;
SME's, relevant European organisations and asgmtsatas well as national, regional and
local authorities from Europe that are involvedoneparing regional cluster strategies in the
NMBP area.
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SCOPE:

The aim is to jointly identify good initiative andbvel approaches, key success factors in
driving actions forward and to shape strategicrirés for future regional cluster policies at
European level in NMBP. Regional clusters are diléeffiled where synergies can be
achieved.

Regional clusters have been active in the RIS3 l@Rds prioritisation process and can

continue to play an important part in these proegskr example by acting as a resources
channel towards SMEs and help structure KET basedstrial value chains. Regional

clusters can be key delivery instruments for naioand regional smart specialisation

strategies, re-industrialisation and SME policy.

The CSA should take into consideration and builderisting or ended coordination actions
in the NMBP area that tackled the issue of programgrsynergetic actions between EU and
MS in the NMP Programme and generated results andmimendations for specific co-
investment opportunities, linked to global markeeds.

The Commission considers that proposals requestigntribution from the EU between
EUR 250 000 and 500 000 would allow this specifialtenge to be addressed appropriately.
Nonetheless, this does not preclude submissiorseledtion of a proposal requesting another
amount.No more than one proposal will be funded.

EXPECTED IMPACT:

- Boosting regional structural change through modegmnal cluster policies;

- ldentify regional cluster and business networkslataration across borders and
sectoral boundaries in the field of NMBP.

- ldentification of best regional cluster strategirethe NMBP area;

- ldentifying priorities for future regional clusteactions in NMPB; New trends,
challenges and visions for cluster policy;

- Defining the role of clusters for regional smareaplization (e.g. cluster mapping,
strategic roadmaps, public procurement instruments)

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 51-2017: Governing innovation of nanotechnologthrough enhanced societal
engagement

SPECIFIC CHALLENGE:
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In order to reach responsible research and inmmvaitn nanotechnologies, innovative
processes are needed to improve the responsivehessearch & innovation processes to
public values and concerns and to ensure thatnasé&ainnovation truly respond to societal
challenges and take into account the social anal@maental consequences from the outset.

SCOPE:

The proposed action should follow-up on previous &dl national projects in the field of
societal engagement and address the governancenofation and implementation of
Responsible Research & Innovation (RRI) throughtrstidkeholder pilot projects that will
focus on concrete product development at an egalyesin order to consider the ways that
nanotechnologies can help to address societalectygds and to consider needs and concerns.
These stakeholders should include research, proglym®fessional users and consumers. The
proposed pilot projects should also include ex-pe&tluations of the learning process
between stakeholders in previous engagement psopgaatl societal debates on emerging
technologies, contribute to the concrete realisatiobRRI conditions in nanotechnologies and
produce policy recommendations on how to governeaeh & innovation in
nanotechnologies (and other emerging technologiesyesponsible way.

Supporting activities to be undertaken in the mbjeould include empowering of
stakeholders to co-create nanotechnology reseamdhirmovation by enabling them to
formulate and communicate their interests and ams¢ceind designing ways to give them a
voice in R&l processes. These activities could atsdude the training of researchers and
engineers in ways to include societal consideratiartheir work and to inform policy makers
about the need and possibilities to integrate salob®nsiderations in research & innovation.

This action is to be based on the concept of Msdtilon & Mutual Learning (MML)
platforms. The project should include the apprdprdisciplines of Socio-Economic Sciences
and Humanities. Gender balance should be takeractount.

Possible horizontal aspects addressed by topic:
- SSH dedicated topic

- Gender aspects

The Commission considers that proposals requesticgntribution from the EU between

EUR 1 and 2 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Early and continuous engagement of all stakeholdadils be essential for sustainable,
desirable and acceptable innovation in nanoteclgnedp where R&l is aligned to the values,
needs and expectations of society.
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The outcomes of the pilot will lead to a roadmapdaesponsive R&I system, co-production
of knowledge and better acceptability of nanotebtgies outcomes.

The project will build trust between citizens, gnblic and private institutions, leading to co-
creation of new R&I and increased confidence of ganies to invest in new technologies.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 52-2017: Enhancing public awareness on nanotagology
Note: Subject to budget availability, this could bean additional CSA for 2017

SPECIFIC CHALLENGE:

Surveys have shown that the awareness of the paiindiat nanotechnology is low. Innovative
outreach activities are needed to improve socigtalerstanding of nanotechnology and to
take into account societal expectations and coscern

SCOPE:

The major efforts of the project should be dedidate enhancing the general public's
awareness and understanding of nanotechnologybaitdnced, reliable and easily accessible
information on how nanotechnology is contributingsblving specific societal challenges and
is used in dalily life, e.g. via the mass media (@¥&i)y newspaper...) and websites.

To reach the general public the project shouldefosbommunication between journalists and
scientists/researchers, e.g. by organising workshopere journalists receive first-hand

knowledge of scientific nanotechnology related takearch, inter alia resulting from EU

funded projects (FP7 and Horizon 2020). Activitiede undertaken in the project could also
include capacity building of scientists/researcharscience communication, establishing a
'journalist in the lab' exchange scheme, condugiudglic opinion polls, and the development
of publishable materials, such as media supplenamsnedia micro sites.

The proposed action should build on previous amdeati Framework Programme's outreach
projects in the field of nanotechnology and shasddess the outreach figures attained by the
project during its entire life cycle and should ntonwhether the target audience has reached
a higher awareness and understanding of nanotesgjnol

This action is to be based on the concept of Msdtilon & Mutual Learning (MML)
platforms. The project should include the apprdprdisciplines of Socio-Economic Sciences
and Humanities. Gender balance should be takeractount.
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Possible horizontal aspects addressed by topic:
- SSH dedicated topic

- Gender aspects

The Commission considers that proposals requestiegntribution from the EU between

EUR 1 and 2 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:

Enhanced contacts between scientists/researchdrgpamalists will lead to more publicly
available information on nanotechnology that is emstandable to the lay public, will
improve transparency, enhance public awarenessuadérstanding of nanotechnology and
enhance trust in nanotechnology research.

TYPE OF ACTION: Coordination and Support Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.

NMBP 53-2017:  (Multi-scale modelling based developemt of) innovative solutions
for the conservation and preservation of post-war waltural heritage

SPECIFIC CHALLENGE:

Europe’s highly diverse and rich cultural heritageseen as a powerful instrument that
provides a sense of belonging amongst and betwasrp&an citizens. Next to this societal
impact, CH has also significant economic impactodigh activities such as tourism,
restoration, and maintenance. However, tangible @H endangered by significant
deterioration of voluntary or involuntary anthrogoge origin and by other threats.

Post-war cultural heritage is often confrontediféecent deterioration mechanisms than more
ancient cultural heritage for reasons such as #& af modern materials. This requires
additional research efforts regarding material cositpon and ageing processes.

SCOPE:
Two main elements should be addressed:

- Projects should develop one or more innovative tewia (functional materials or
techniques) for the restoration or preventive cora®n of tangible post war (i.e.
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post 1945) cultural heritage. To maximise the inip#dte most relevant issues and
objects should be identified and addressed.

- While modelling and simulation based approachethédevelopment of advanced
materials and devices play nowadays an importdet sach approaches have been, so
far, less developed in the area of CH conservatidrerefore, the developments
should be based on multi-scale modelling (in thesseof linking different types of
models such as electron, atomic, continuum etcoragehes. Key issues such as
compatibility, durability, ageing, and reversilyliof interventions could be addressed
by the modelling approaches.

The proposed materials/techniques are expecteustorelong term protection and security of
cultural heritage, taking into account environmentnd human risk factors. An
environmental impact assessment of the proposedi@a is to be included to ensure the
development of sustainable and compatible mateaiats methods. Focus on innovative and
long-lasting solutions in the conservation of crdtiassets is expected.

Projects are encouraged to base their modellingvacé development on on-going efforts in
the development of open simulation platforms andige to a large extent existing models.
Projects should have an element of model validatbased on experimental data. The
majority of resources is expected to be investedthe actual material/technology
development and testing, rather than the developoferew models.

Standardisation and/or the production of (certjfiederence materials may also be covered.

The projects should present clearly measurablecobgs for the proposed developments. The
core activities regarding the materials/technigales expected to reach TRL 6 by the end of
the project.

Possible horizontal aspects addressed by topic:

A significant participation of SMEs with R&D capéies is encouraged. A participation of
relevant Social Sciences and Humanities disciplinexpected.

Projects are expected to contribute actively tagoimg activities in the EMMC (European
Materials Modelling Council) and clustering actieg of other funded projects.

The project proposals should include an outling¢hefinitial exploitation and business plan,
backed by credible quantifications, to be furtheveloped further in the proposed project.

Activities are expected to focus on Technology Resudss Levels 4 to 6

The Commission considers that proposals requestigntribution from the EU between
EUR 6 and 8 million would allow this specific challge to be addressed appropriately.
Nonetheless, this does not preclude submissionsatettion of proposals requesting other
amounts.

EXPECTED IMPACT:
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- Practical and affordable materials/technique sohgti in terms of cost and/or
complexity of operation by those who will use them.

- Increased efficiency of materials/technique dewvedept for CH conservation, also
beyond the specific cases selected by the proposers

- Increased use of multi-scale modelling in the depedent of solutions for CH
preservation and conservation.

- Improved modelling-based decision making regardmgservation interventions.
- Clear prospect for (quantified) socio-economic gdiom the proposed solutions.
- Contribution to open repository of simulation andégperimental data.

- Contribution to EC policies on cultural heritage.

TYPE OF ACTION: Research and Innovation Actions

The conditions related to this topic are provided at the end of this call and in the General
Annexes.
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