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Orientations for FP7 ICT WP 2011-12

This paper presents the orientations for WP 2011-12 of ICT in FP7. It takes into account the input received from ISTAG, the ETPs, from various consultations with external experts in workshops and meetings, studies and analysis as well as the results of the 5 first Calls of ICT in FP7. 

1. Socio-economic, business and technology developments influencing the WP 

After 4 years of implementation of FP7, WP2011-12 is an opportunity to review the strategy and structure adopted in the light of lessons learned and recent socio-economic, business and technology developments.  

1.1. Socio-economic: ICT, the engine for sustainable growth in a low carbon economy 

· The move towards a lower carbon economy will govern policies and drive economic and societal development for the decades to come. ICT R&D plays a major role in reducing carbon emissions, not only by making ICT itself more energy efficient but also, and mainly, by contributing substantially to energy and resource savings across the economy. This ranges from smarter energy grids, more energy efficient buildings, greener cars and transport systems to extremely low consumption lighting and manufacturing facilities.  

· The present crisis has shown the vulnerability of our economies and the need to strengthen our industrial competitiveness and improve the conditions for more sustainable growth. As highlighted by a recent OECD report
, "investment in a networked recovery will preserve ICT as a key engine of growth" given its impact on productivity and innovation across manufacturing and service sectors. 

· Societal challenges such as the ageing population, more sustainable health and social care systems, better inclusion and education and higher security will remain important concerns for the society to which ICT can provide significant responses.  

· The impact of ICT on social behaviours, on democratic processes and on creativity will continue to grow with the wider diffusion of web-based social networking and user generated content and services, driven by the roll-out of broadband to more than 50% of  European households. This is already transforming governance models and established businesses and its influence on the society as a whole will develop further. 

· The current crisis will not reduce the competitive pressure on European economies with the continuous rise of Asia and the BRICs and a growing demand by citizens for policies that offer a new balance between sustainability, well-being and economic prosperity. In this context, international cooperation becomes a must to address the global challenges and to build win-win partnerships for technology, economic and social developments.  

1.2. Business: Changing value chains and new market opportunities

· Although important sectors of the EU ICT industry have suffered significantly from the crisis, notably the ICT equipment and semiconductor sectors with a drop in turnover of more than 30 % in 2009, investment in R&D has remained relatively stable in 2009. The EU's ICT industry is maintaining the level of its R&D investments in order to be able to seize the wide range of opportunities ahead.

· In the general consumer markets, business growth is foreseen in the short to mid term in new Web and Internet-based services taking advantage of the new generations of smart phones, of networked sensors and of convergence around IP. In addition to access to digital media, and generation of all types of content and leisure services, new opportunities are foreseen particularly in areas such as energy efficiency at home, personalised health systems and new location-based services. The capacity of Europe's industry to innovate is essential to benefit from the wide range of new opportunities arising at local, national or global level.

· Cloud computing, that encompasses "Software as a service", "Platform as a service" and "Infrastructure as a service", is transforming the software and the service industry and can have a profound impact on business ICT strategies in all sectors. In addition to ensuring competition between a larger set of independent Cloud providers, support to research in Clouds technology is needed to address notably issues of scalability, interoperability, data management, programming, security and trust. 

· Open innovation, and open web-based platforms
 is an important development adopted by businesses to ensure rapid market uptake of innovations, access to new ideas and win-win partnerships.  

1.3. Technology: many developments at a cross-roads

· Alternative paths to components and system development - including nano-electronics, more integration of functionalities on chips, the use of new materials (organic, bio-electronics, etc) and progress in photonics - will most likely drive a large part of technology developments. They open the door for a wide range of new ICT based products and services (e.g. lighting and energy generation systems, wearables and artificial organs for health, user friendly mobile and wireless devices). 

· New software development technologies and parallelisation tools will be needed to better exploit the computing capabilities of multi-core architectures as chips with 64 cores on a die are announced. . This will open up new challenges in the co-development of high-end computing systems of 1M+ cores and enabling application software, including new operating systems, compilers and environments for modelling and simulation.

· The Future Internet including both the evolutionary progress of the current Internet and the possible emergence of completely new network and service infrastructures are key developments in ICT. In the short to medium term, breakthroughs are expected from the adaptation and integration of networking (IP-based) and service development tools into open platforms for the development of innovative internet-empowered applications. In the medium to longer term, technology breakthroughs such as all optical networks combined with advances in wireless communication, sensor networks, computing, autonomic network/service management capabilities, trust and security are expected to yield totally new network architectures beyond IP-based systems.

· Two major trends point to the future of digital media and content: the capability to create, visualise and interact with content in intuitive ways and the ability to find relevant information among the massive and ever increasing amount of data available. As the internet increasingly moves to highly visual and multimodal interactions including 3D video and games-like interfaces, networked media technologies have a strong potential for service innovation in all sectors. Moreover, there is a growing need for embedded solutions enabling people to use services and make sense of content available in Europe's many languages, and to be understood when using their preferred language online.

· More intelligent and smart environments e.g. making use of adaptive, learning, cognitive and bio-inspired systems as well as distributed and embedded control is an important avenue for the medium to long term development of the whole ICT sector. Although the industrial uptake of science and technology progress in this field still seems slow in Europe, the opportunities not only for technology but also for business breakthroughs are wide and still promising.     

2. Budget available

The budget for 2011-13 for the ICT priority is summarised in the table below, based on a reasonable budget projection for the JTIs and AAL for the three years.      
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The total budget available for 2011-12 will be 2406 M€.   

The budget available for the WP in 2011-13 will be 3938 M€. The annual budget for the WP 2009-10 was around 980 M€. This means that for 2011-13 the total budget increase for the WP will be around 998 M€ (3938 - 3 x 980).

The commitments taken so far for these three years include the support to the Public Private Partnerships (PPPs) of the Economic Recovery Package (390 M€ for 2011-13), the PPP on the Future Internet (300 M€ for 2011-2013) and the increase for FET (~ 117 M€ for 3 years
). 

3. Proposed strategy for WP2011-12 

The orientations for WP11-12 have to capture the developments described above while proposing a technology agenda that enables European researchers and industry to play an important role in shaping ICT progress. The Work Programme should help mobilise the necessary resources around clear ICT research challenges and objectives. It should continue to focus on the identified limited set of Challenges with mid-to-long term goals that require trans-national collaboration, in addition to the FET scheme.

Each challenge should be addressed through a limited set of objectives that form the basis for Calls for Proposals. The WP should indicate the set of outcomes targeted by the research work and their expected impact on industrial competitiveness and on addressing policy and socio-economic goals. To identify the challenges, their scope and weight, the following approach is applied. 

3.1. Making the best of the ICT in FP7 budget within the total EU ICT R&D effort   

A key principle underlying the work programme is to ensure a leveraging of EU budget with higher private spending and with increased synergies between the private and public sector across Europe. The impact of EU support should extend beyond the ICT sector by fostering collaboration across various sectors of the economy and by addressing Europe's societal challenges for the benefits of citizens.

Leveraging private spending is obtained notably by focussing the EU research budgets on risky areas where market failures may impede investment. As a reminder, the total spending on ICT R&D in Europe is around 37,5 B€
 per year out of which 33 B€ is spent by the private sector. An important proportion of the private R&D spending is devoted though to innovative development and the part devoted to high risk, medium to long term research is limited. Today, the size of corporate research centres of EU major companies, where a large part of the medium to long term research is done, represents less than 15% of the total R&D (between 3.5 and 4 B€ per year). 

As an example, the corporate research centres of the largest EU companies in networking, services, components and embedded systems (total R&D budgets of around 22 B€) employ all together approximately 6000 researchers
 in Europe. These centres are responsible for more than 50% of the patents generated by their companies. With a budget to support more than 15000 researchers per year, and its clear impact on furthering collaboration and partnership, ICT in FP7 has an increasingly essential role in reinforcing Europe's underlying innovation capacity, helping industry explore new avenues and take higher risk with higher returns.    

It is therefore important to ensure a level of continuity and predictability in the work programme orientations and at the same time provide sufficient support to new fields. The aim is to allow stake holders to plan ahead their R&D investment efforts while supporting new opportunities as they arise. Funding should also be commensurate with the research capabilities in a field in order to deliver excellence.

Synergies are also sought with other FP7 themes to ensure higher impact. This will be achieved notably with the 3 jointly funded PPPs. The PPPs are presented within the relevant challenges. They will however be called for separately in coordination with the other FP7 themes.  

3.2. ICT research for a more sustainable and energy efficient economic growth

The contribution of ICT R&D to a greener economy is a priority that cuts across all objectives of this Work Programme. 

This notably comprise "ICT for greening", such as smart grids for efficient energy supply and distribution and for integrating renewable energy sources, and ICT-solutions to improve the environmental and energy performance of buildings, of transport and logistics services and of manufacturing. Challenges 6 and 7 (see details below) concentrate on these priorities and incorporate the ICT contributions to the Public-Private Partnerships of the European Economic Recovery Plan. These partnerships – on Energy Efficient Buildings, Factories of the Future, and Green Cars – aim to further develop green technologies and smart energy infrastructures in the buildings, manufacturing and transport domains. A significant budget increase is proposed for these challenges. 
This Work Programme also includes significant contributions to "Greener ICT" through developments leading to reduction in the energy intensity and carbon emissions of ICT components, systems, services and processes involved in their manufacturing and distribution. This spans from low energy consumption networks and systems in Challenge 1 to components with reduced power consumption notably photonic components e.g. for lighting in Challenge 3. 

3.3. Involving SMEs and users and feeding innovation

SMEs are at the heart of innovation in ICT. They play a vital role with their capacities to generate new ideas and quickly transform these into business assets. This Work Programme provides major opportunities for innovative SMEs, not only to finance R&D and innovate their products and services, but also to build strategic partnerships and to operate in wider markets.

SMEs are present notably in areas of high potential growth (such as photonics, security, embedded systems, and ICT for health and ageing) that have been boosted during FP7 in successive Work Programmes, JTIs and PPPs
. Significant opportunities also exist for SME involvement in areas focusing on the development of open platforms for digital content and service provision and delivery. Such open innovation models are particularly attractive to SMEs that could participate both as technology providers and in the building of applications on top of such platforms (see e.g. the Future Internet PPP below).
In addition to careful selection of priority topics of interest to SMEs, several areas express a preference for support also to projects of relatively small size executed by consortia dominated by SMEs and with only a few partners. Some areas also offer a 'faster track' scheme for proposal submission, evaluation and contracting (see Objective 4.1 and FET-Open below).

Another set of vital players in ICT research and innovation are the users. More than one-third of the budget is specifically dedicated to address priorities arising from innovation driven by demands in  the areas of health, ageing, energy, environment, transport, manufacturing, learning and culture (see Challenges 5-8 below). Actions on basic ICT technologies and infrastructures (see Challenges 1-4 below) are also motivated and guided by highly demanding usage scenarios. User-oriented approaches and scenario-based design should be inherent in the proposed ICT solutions, and many projects would aim at experimentation and validation in realistic real-world environments allowing for early user involvement.

Procuring R&D complements the use of research grants. Support to demand-driven pre-commercial procurement can play an instrumental role in improving the access of innovative SMEs to public procurement markets, in stepping up their innovation capacity, and in helping attract private investments for the further development and growth of the SME. Objective 9.3 below is designed to encourage cooperation between public procurers across borders in view of triggering joint pre-commercial procurements.

3.4. A commitment to reinforce Europe's presence in the basic ICT technologies and infrastructures 

This will be done by building on EU strengths, seizing opportunities in emerging fields and intervening where public and EU support is needed to share risk and build partnerships. It will be reflected in: 

a) A reinforced support to networking, networked media and service infrastructures (Challenge 1)

European traditional strength in networking and services remains very high in spite of increasing pressure from new competitors and by changes in business models and practices. A focused effort is needed to help the European industry enhance its innovation capacity. 

The world market of networking, digital media and related service infrastructures exceeded 1800 B€
 in 2008. The EU-based companies have more than 40% of world market shares in Telecom equipment, devices and services but have less significant presence in Web-based services
. Total EU private R&D investment in this field is around 12 B€4 per year.  

The proposed budget for 2011-12 for this challenge is 625 M€ (around 29% of the budget available
). It would represent a significant part (30 to 40%) of the EU public programmes and around 20 % of the total private high risk research in this field.

A new Public-Private Partnership (PPP) on Future Internet will be introduced in this challenge in WP11-12. It will aim at the development of open platforms for innovative internet-empowered applications and services. It will strengthen the support to this field, with a medium term approach and will complement the advanced work on network, software and security technologies. 

b) A continuous support to cognitive systems and robotics (Challenge 2)
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Europe has clear strengths in traditional industrial robotics with EU companies sharing more than 25 % of total world market. It has also a world class academic research in cognitive systems.  By embodying more cognitive capabilities in robots and intelligent artefacts, a wide range of new applications is emerging such as service robots e.g. for elderly people, more agile manufacturing, high precision surgery and health systems. 

c) The budget allocated to challenge 2 in WP11-12 is 155 M€ (around 7 % of the total). In addition to supporting the further development of science and technology in this field, special emphasis will be on industrial involvement to exploit and develop further the expected technology progress.

d) A strengthened support to alternative paths to components and systems (Challenge 3) 
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Europe's big three component manufacturers have suffered significantly from the crisis but have managed to resist so far. The same applies to smaller suppliers of specific components or equipments. Europe attracts also a significant number of non-EU companies' investments in components manufacturing and increasingly in R&D as well.

 New opportunities are today arising mainly in the "beyond CMOS" technologies, the "more than Moore" field and in Photonics. The evolution of world component markets reflects the new opportunities arising with e.g. the growing market of Photonics that represent around 270 B€ today. 

On the other hand, "Embedded systems" remains an essential area for all EU industry and where Europe has recognised academic excellence and strong industrial presence.  Embedded ICT systems represent today a key part of the added value in main industries e.g. Automotive (25%), Telecommunications (37%), Consumer Electronics (41%) and Health/Medical Equipment (33%)
.Total private investment in R&D in the EU in components and embedded systems is between 8 and 10 Billion Euro
.  

The proposed budget for this Challenge is 400 M€ which represents around 19 % of the total budget available.  In addition, 205 M€ will be invested in ARTEMIS and ENIAC, the two JTIs in this field. The aim of this challenge is to reinforce the innovation capacity of Europe's industry in this field and enable it to seize the new opportunities. A strengthened support is proposed notably for areas such as photonics, multi-core architectures, organic electronics and bio-silicon components.   

e) A more focused and intensive effort on content technology (Challenge 4) 

In specific segments (eg. cultural, gaming, corporate), Europe has a relatively strong content industry based around technologies for retrieving, managing and creating content and data, often developed and marketed by a pool of very dynamic SMEs. However the EU's share of the global digital content sector reflects neither the important size of its ICT market (more than 34 % of world market) nor the dynamism of European innovative and creative SMEs.

At the same time, the pace and volume of production of digital content are growing exponentially. This content provides the means for understanding complex and dynamic processes in research and enterprises through innovative services and tools, but which to date are dominated by large, mainly US-based, organisations.

With a budget of 165 M€ (~7 % of the total), the aim is to reinforce the position of Europe's content industry. It is also to provide businesses with the technologies needed to handle and make sense of the overwhelming information volumes. This involves better support for content pooling and management as well as strengthening digital preservation and language technologies. A special action is foreseen for SMEs as they have a great potential to make better use of innovative digital content and provide attractive new services.  

3.5. A reinforced and more visible contribution to the major socio-economic challenges 

ICT research can help us address Europe's key socio-economic challenges, from a lower carbon economy, to health and well-being in an ageing society, learning and sharing of cultural resources, competitive businesses and manufacturing for a sustainable recovery. 

 The WP 2011-12 will support research that should enable Europe to seize better the opportunities arising from innovation driven by ICT use in areas of major socio-economic challenges. A rough estimate of the total private investments in these research fields is around 10 B€.  A total budget of ~760 M€ (35% of the budget available) will be allocated to this type of research.

a) A continuous support to health, ageing well, inclusion and governance (Challenge 5)

A renewed effort will be devoted to the areas of ICT for health, inclusion in an ageing society and governance. The ICT for health industry in the EU was estimated to be worth €21bn in 2006 with rapid double-digit growth. Two of the largest ICT for Health technology vendors are based in Europe and it is estimated that a total of approximately 5,000 European small and medium sized enterprises are operating in the ICT for health market. R&D spending by the private sector is between 3 and 4 B€ per year
.

The total budget for the challenge will be 256 M€ in 2011-12 (11% of budget available). Research will build mainly on the successful launch in ICT in FP7 of the activities on virtual physiological human, personalised health systems and intelligent artefacts, service and social robotics for the ageing population and ICT tools for governance and policy modelling. For the ageing population, research in WP 11-12 will complement the work done in the joint programme with the Member States on Ambient Assisted Living (AAL). 50 M€ will devoted to AAL in 2011-12.

b) Contribution to a lower carbon economy as a major feature of the WP (Challenge 6)

A budget of 280 M€ (13% of the budget available) will be allocated to this challenge. This represents the largest budget increase in WP2011-12 with around 50 % of increase in comparison with WP2009-10. The size of the public and private R&D investments in this field is difficult to estimate at this stage given that it is a new field and Member States and industry in general have just started to put in place programmes to address it.  

The budget reflects the EU commitment to ensure that ICT plays fully its role developing a lower carbon economy.  Research will cover smart grids, energy efficient buildings and public spaces, electric vehicles and energy efficient mobility. This challenge will support the PPPs on energy efficient buildings and green cars. 

In addition, greener ICT will be cross cutting almost all areas of the Work Programme. This spans from components with reduced power consumption notably photonic components (e.g. lighting) to low power consumption devices, networks and software. These will be an integral part of the relevant research objectives.

c) A concentrated effort on ICT for manufacturing & factories of the future (Challenge 7) 

ICT underpins innovation in manufacturing and represents more than 22% of the value generated in this field
.  As part of the recovery package, a new PPP was launched in 2009 on factories of the future that will be co-financed from the ICT and NMP themes in FP7. In addition to ICT for agile manufacturing and products design and life cycle management, research will also cover the tools to integrate better production processes within the whole enterprise value chain.  

As planned in the recovery package, a budget of 140 M€ (7% of budget available) will be devoted to this challenge in 2011-12.

d) A renewed effort on ICT for learning and access to cultural resources (Challenge 8)

A continuous support will be provided to these two important fields for Europe where ICT brings major contributions including innovative solutions for skills development and learning and for access to digital libraries and cultural content. 90 M€ are proposed to support this challenge in 2011-12. It will complement the support to content technologies in Challenge 4 and the support to the uptake of digitization tools in Europeana in the CIP (30M€ in 2010).

3.6. A strengthened support to FET 

In line with the commitment expressed in the Communication on FET, the budget for FET will be increased by 20% per year from 2011 to 2013. In WP 2011-12 the budget for FET would represent 260 M€ (10.8% of the total). 

The aim is to reinforce the open and proactive schemes and provide support for new activities such as preparation of FET flagships, and support to young researchers and research intensive high-tech SMEs.

3.7. Overview of budget distribution

The figures below show the budget distributions per challenge:

 SHAPE 


 SHAPE 



	Challenge
	WP11-12
	WP09-10
	WP11-12 vs 09-10
	WP07-08
	WP11-12 vs 07-08

	Ch1
	625
	540
	15,74%
	585
	6,80%

	Ch2
	155
	153
	1,31%
	167
	-7,20%

	Ch3
	400
	375
	6,67%
	434
	-7,80%

	Ch4
	165
	126
	31%
	203
	18,7%

	Ch5
	256
	234
	9,40%
	205
	24,9%

	Ch6
	280
	189
	48,14%
	159
	76,10%

	Ch7
	140
	52
	169,23%
	NA
	NA

	Ch8
	100
	88
	13,6%
	90
	11,1%

	FET
	260
	171
	52%
	185
	40,50%

	Total
	2381
	1928
	23,5%
	2028
	17,40%


3.8. A strengthened effort on international cooperation. 

The 2011-12 WP will include for the first time proposals for coordinated calls for international cooperation with Brazil and Russia. It will also include a set of targeted calls and targeted opening of areas throughout the 8 Challenges and FET. A detailed presentation of the goals and approach for International cooperation in WP11-12 is provided in annex. 

4. Presentation of the 8 challenges, FET and international cooperation  

4.1. Challenge 1– Pervasive and Trusted Network and Service Infrastructures

The main additional feature of Challenge 1 in WP 11-12 is its strengthened focus towards tools and platforms for novel Internet application development and deployment through the launch of a PPP on Future Internet. At the same time, key technological developments in networking, digital media and service infrastructures of the future will be addressed through objectives on network technologies and architectures; trustworthy ICT; software, service and cloud computing technologies; and immersive interactive networked media and search systems. The Challenge also supports an objective on experimental facilities for research related to the Internet of the future. 

The Future Internet PPP (170 M€) will focus on the development of innovative horizontal service and communication platforms serving a multiplicity of use cases (vertical sectors). 

· More specifically, the PPP will aim at open service and network platforms that can be generically reused for multiple user contexts to develop the "smart applications" corresponding to their specific needs. This is supported by (i) a generic service infrastructure integrating digital objects and Open "Application Programming Interfaces"/"Software Development Kits" that can be used to develop applications serving requirements of multiple use cases, (ii) Adapted network management schemes notably in terms of traffic prioritisation, trust and security, (iii) Generic sensor and actuator platforms, reference architectures and integration of overlays with the Internet infrastructure, and (iv) Upgrades of network platforms notably in terms of reliability and quality of services. In the last phase the PPP will undertake real-scale experimentation and validations. 

· The target of the PPP is to produce early results with a medium-term outlook before 2015, i.e. a ~5 years horizon. As such the PPP will complement the Challenge 1 objectives addressing longer-term research challenges. 

The longer term perspective of the Future Internet is addressed through a comprehensive set of complementary objectives outlined below:

· In objective 1.1 Future Networks (160 M€) work is targeting the development of the technologies for the future European network infrastructure and broadband access: network architectures and protocols; flexible and cognitive network management and operation, transport and routing, Internet mobility and scalability; coupled with research on the underlying technologies: in particular mobile and wireless broadband systems (towards 100s Mbit/s, flexible radio technology, spectral efficiency etc) and ultra-high capacity energy-efficient all-optical networks (towards 100Gb/s per wavelength; optimised protocols, routing, and traffic exchange; optical switching etc).

· Objective 1.3 (30 M€) focuses on architectures and systems for the interconnection of sensors, actuators and embedded computational and intelligent elements connected to the Internet and other relevant networks. These architectures provide a consistent integration and interoperability framework for the massively heterogeneous environments that have appeared so far through developments framed by vertical sectors. They will offer the identification, self-configuration, self-healing and autonomic properties needed for appropriate reliability, privacy, security, real-time response and governance of these 'smart environments', whilst making possible business scenarios based on dynamic access to "smart" resources
. 

· Objective 1.5 (70 M€) on networked media and search systems will focus on developing end-to-end immersive, interactive media systems that enable personalised and enhanced new media experiences. It encompasses 3D scene acquisition, representation, encoding, adaptation to networks, context and user interface devices. To facilitate users' access, it will also develop new networked multimedia search paradigms that are both context, network and event-aware. Those require innovative approaches towards networked media delivery architectures to allow efficient handling and transportation of multimedia objects (e.g. overlay networks based on peer-to-peer paradigms, cross-layer optimization and collaboration, media adaptation to networks and just-in-time media objects).

· Objective 1.2 (70 M€) on software, services and cloud computing technologies will focus on technologies specific to the networked distributed dimension of software and the distributed access to services and data. This includes support for mobility, massive scalability, verification and validation of software-based services, self-management etc. Included is also cloud computing technologies such as virtualized infrastructures and energy efficiency issues, platform management aspects like data consistency and protection, and inter-cloud-operability
. As such, this objective is complemented by work on service-oriented architectures, service discovery and composition that is now addressed under the Future Internet PPP. 

· Trustworthy ICT is the topic of objective 1.4 (80 M€). It will address: security in networked service and computing environments; trust, privacy and claims management infrastructures; underpinning engineering principles like biometry, certification and cryptography; and data policy, governance and socio-economic aspects of trustworthy ICT. This objective provides the enabling technologies and design methods for identification and trust to be used by network, software, system and service developers. 

· Finally, Challenge 1 supports an objective (1.6, 45M€) on experimental facilities (known as FIRE) for experimentally-driven research on the Future Internet. The facilities will provide larger scale and diversity to test and validate the developments at closer to reality conditions. WP 11-12 activities will further mature, broaden, complement and federate existing facilities towards serving a larger spectrum of FP7 projects, in particular towards the testing of service architectures, media platforms and sensor platforms. This includes activities stimulating innovative experimentation, and an exploratory action towards an Internet Science aiming at fully understanding the holistic multidisciplinary nature of the Internet. Visionary multi-disciplinary research on new network architectures, that was addressed under 1.6 in WP 09-10, is now addressed under 1.1.

4.2. Challenge 2 – Cognitive Systems and Robotics 

Challenge 2 aims to extend systems engineering to the design of systems that can carry out useful tasks (e.g. manipulation and grasping, exploration and navigation, monitoring and control, situation assessment, communication and interaction), autonomously or in cooperation with people, in circumstances that were not planned for explicitly at design time. It supports both foundational research aimed at endowing artificial systems with high-level cognitive capabilities as well as research more specifically related to the design of robots.

The main target outcomes for R&D projects will be related to: 

· robotics specific issues: roving and navigation, manipulation and grasping, human-robot interaction, robot-robot interaction.

· issues pertaining to endowing artificial systems (notably robots) with high-level cognitive capabilities such as learning and adaptation, reasoning and planning.

· cognitive control of complex systems (applied to robots and robotic systems, such as vehicles) building synergy between artificial cognitive systems and systems control engineering,

· integration of new materials and advanced sensor, actuator, effector and "intelligent" control technologies in robotic systems.

The research should be validated through suitable application scenarios, e.g., in industrial and service robotics, in exploration, maintenance and repair, search and rescue, monitoring and control or cognitive assistance. The research agenda will take into account key industrial roadmaps as well as relevant developments outside Europe (e.g. US, Japan, Korea, China..)

Under WP11-12, a particular emphasis will be placed on attracting the participation of new players and on reinforcing the involvement of industrial actors, including SMEs, notably from the robotics industry. The target here will be companies active in industrial and service robotics, system integrators, and component providers (grippers, hands, etc.). The Programme will aim at gearing up cross-fertilisation between industry and research communities, e.g. by helping companies to formulate their research needs and have them met – at least partially – through suitable collaboration with academic partners. The objective will be to significantly increase industrial participation. The approach will be flexible and build on interventions under previous WPs, such as the Call 3 ECHORD project.

4.3. Challenge 3 - Alternative Paths to Components and Systems

Challenge 3 covers electronic and photonic components, integrated micro/nanosystems, embedded systems, and monitoring & control technologies. Its focus reflects different technology trends: further miniaturisation and increased performance in electronics and in systems, addition of new functionalities (like sensing, actuating, communicating), mastering system complexity, and alternative routes to new components and systems such as new nano-electronic devices, photonics and organic electronics.

· Two related objectives address the deep miniaturisation and performance increase of nano-electronic devices and the integration of new functionalities for the next generation   of application-specific components and smart systems. In Objective 3.1 (very advanced nano-electronic components, 60 M€) the emphasis is on energy-efficient and powerful devices using alternative solutions to the traditional miniaturisation path for information and communication systems in 2020 and beyond, as well as techniques to design, engineer and produce these. Objective 3.2 (integration of smart components and smart systems, 80 M€) supports the convergence of microelectronics, nano-materials, biochemistry, measurement technology and ICT, leading to the emergence of a totally new class of miniaturised smart systems. It also covers technology and business diversification exploring nanoelectronics processes monolithically integrated in new devices for enhanced functionalities. These two objectives complement the development of the next CMOS technology nodes and next generations of systems on a chip and systems in a package undertaken in the ENIAC JTI.

· Another two objectives are in the area of embedded and computing systems. 3.3 new paradigms for embedded systems and cooperative monitoring and control, towards complex systems engineering (50 M€) focuses on three industrial pillars: the design, modelling, building, operating and maintaining of systems composed of a large number of different independent, heterogeneous and interacting intelligent embedded systems; the engineering, monitoring and control techniques capable of dealing with huge amounts of distributed sensory data and implemented via networked and embedded intelligence;  and the launch of a new research activity addressing the challenge of linking and connecting together large yet autonomous systems, thus creating "Systems of Systems". Objective 3.4 (computing systems, 45 M€) addresses parallelisation and programmability methods including scheduling and compiling tools and supporting environments, to allow the adaptation of existing software to multicore computing architectures and systems, from embedded devices to general-purpose and to high performance computing. These two objectives complement the development and integration of embedded systems in real world scenarios undertaken in the ARTEMIS JTI (~103 M€).

· Finally, two closely related objectives support photonics and organic electronics. Objective 3.5 (core and disruptive photonics technologies, 115 M€) provides the basis for a variety of photonic components and equipment (such as lasers, waveguides, photo-detectors, amplifiers, LEDs, optical fibres etc) that are now fundamental in strategic applications such as medicine, communications, lighting, sensing and measurement, and manufacturing.

· Objective 3.6 (flexible, organic and large area electronics and photonics, 50 M€) covers low temperature processing, and potentially printable devices and systems on large area and/or flexible substrates (such as light emitting and sensing devices, photovoltaics, displays and e-paper, printed electronics for smart tags, and wearable smart textiles).

Compared to related activities in WPs 2007-10, WP priorities in nano-electronics/-systems and in embedded systems (3.1 to 3.4) have moved to even more advanced devices, techniques and approaches, in line with the developments in ENIAC and ARTEMIS. Important revisions have taken place within the objectives in these areas. The WP brings closer together the fields of nanoelectronics and smart systems integration, grouping activities on design, engineering, technology and manufacturability on one side, and activities on transfer of advanced technology into specific applications on the other side. Under embedded systems, the budget for computing systems is almost doubled (25 to 45 M€) compared to previous investments under FP7, monitoring and control systems is increased by 56% (32 to 50 M€) compared to the 2009-10 level.

A significant budget increase of almost 20% (90 to 115 M€) is proposed for core and disruptive photonic technologies (3.5), while by bringing closer together the fields of organic photonics and organic electronics we estimate 50 M€ as a suitable budget for 3.6. The tighter combination of fields and improved alignment with the JTIs, results in a Challenge structured around 6 objectives, rather than 9 as in WP 2009-10. 

4.4. Challenge 4 – Technologies for Digital Content and Languages 

The new Challenge 4 is significantly reinforced and refocused as a major technology-driven challenge. It reflects the growing importance of media and content technologies for service innovation, for creativity and for cultural diversity. 

Challenge 4 is focused on:

· easing and speeding up the creation of added value, in particular by SMEs, using resources that are today too burdensome to acquire or complex to use; putting the ability to create quality content and innovative services within the reach of individuals and small organisations by lowering skill and cost barriers,

· allowing people to access and use online content and services across language barriers, in their preferred language,

· ensuring complete reliability of retrieval and use of digital resources across applications and platforms, over time, and design digital content natively engineered for obsolescence avoidance, 

· scaling up data analysis to keep pace with the rate of growth of data streams and collections and enable novel forms of real time intelligence that only become possible on extremely large data volumes,

Challenge 4 is organised in four Objectives as follows:

· Objective 4.1 SME initiative on Digital Content and Languages (35M€) will address the lack of access by new players (in particular SMEs) to high-quality, large-volume resources on which to build innovative products and services. This action will facilitate and automate the aggregation of knowledge and language resources by fostering open, collaborative infrastructures providing access to general-purpose models, tools, metadata and data sets, which can then be used to develop specific systems and applications. It will also make it as easy as possible for private and public players to contribute back to the pool of resources. This action will offer flexible schemes to attract new entrants with fresh ideas, in particular by supporting first-use experimentation and validation of novel, commercially untried technologies.

· Objective 4.2 Language Technologies (50 M€) covering three priority themes and a number of cross-cutting actions: 1) Content production and management exploiting written and spoken language knowledge embedded in documents, social media and audiovisual objects. 2) Information access and mining  to 'make sense of content' (how language technologies can best help finding, interpreting, categorizing, summarising… information expressed in written or spoken human language). 3) Natural interaction through conversational systems supporting spontaneous communication. Cross-cutting actions include measures in support of cross-disciplinary research, novel evaluation methods and benchmarks, community building and networking, and shared language resources (in collaboration with Objective 4.1). The budget for this Objective is increased from 26 M€ to 50 M€ (a more than 90 % increase) reflecting the much larger scope addressed by the Objective as compared with the previous WP.

· Objective 4.3 Digital Preservation (30M€) to develop novel concepts, techniques and tools for ensuring the availability and use of digital resources over time. The goal is to preserve digital content in a more effective and cost-efficient manner, safeguarding the authenticity and integrity of these records, significantly reducing the loss of irreplaceable information, and ensuring it may be reused in the future. This Objective has been split out of WP09-10 Objective “Digital Libraries and Digital Preservation”. The remaining part related to Digital Libraries is now covered under Challenge 8. 

·  Objective 4.4 Information Management (Budget: 50 M€). This research should, in the medium term, (2015) remove technological barriers in working with 'Big Data' and produce software frameworks to do all the heavy lifting allowing even small teams to deploy specific services with minimal investment. Projects under this objective will need to demonstrate the ability to make sense in real time of gigantic and inevitably noisy data streams and support extremely large numbers of concurrent users. Novel techniques from, e.g. databases or functional programming, will be implemented in modular tools easily deployable by programmers of average skills.

Considering the key importance of content within the digital agenda, the new focus of Challenge 4 and the spinning out of “learning” and “cultural resources” research in Challenge 8 are expected to raise the visibility of the activities and to better align them with other media-related policies.

4.5. Challenge 5 – ICT for Health, Ageing Well, Inclusion and Governance 

Research under Challenge 5 in WP 11-12 brings together the activities previously addressed under WP07-10's Challenge 5 ("Towards sustainable and personalised healthcare") and WP 07-10's Challenge 7 ("ICT for independent living, inclusion and governance") including the Objective "ICT for governance and policy modelling". 

At the implementation level, ICT for health, ageing and inclusion, and governance including policy modelling research activities will keep operational independence. However, bringing these aspects in one Challenge in the WP will enable the development of important synergies between the various user-centred activities.  For example, the ICT for health services dedicated to chronic diseases can be integrated within the scope of ICT for Ageing with other important aspects regarding social care and independent living for elderly leading to solutions for ambient assisted living which can be further developed and demonstrated in AAL and CIP ICP PSP. It is also in line with the evolution of industrial strategies of Member States R&D Programmes in the fields of social care, health care and the importance of the underlying markets for health and wellbeing including governance and policy modelling.

In terms of "ICT for Health", the Challenge will address disease prediction, early diagnosis, prevention, minimally invasive treatment, rehabilitation of cerebrovascular or neurological conditions and overall disease management and support to healthy lifestyle. A particular emphasis will continue to be placed on chronic diseases and on personalisation through computational modelling. This will be complemented by research in the necessary information infrastructure to enable patient empowerment and safer care. 

In "ICT for Ageing Well", the aim will be to develop advanced ICT solutions demonstrating the feasibility and potential impact on prolonging independent living of elderly people and improving efficiency of care as well as exploring the potential of ICT for extending active working life. 

Under "ICT for inclusion", the objective will be to support longer term RTD (2020 timeframe) to develop advanced ICT solutions demonstrating the feasibility and potential impact of enabling accessibility of emerging mainstream ICT solutions as well as providing substantial improvements in assistive technologies for people with functional disabilities or mental problems. 

Finally, under "ICT for governance and policy modelling" research will focus on innovative policy modelling techniques, simulation and prediction of policy impacts and identifying the benefits and consequences of policy implementations for citizens and businesses. 

The objectives to be addressed in this Challenge are:

· Personal Health Systems (PHS) (60 M€) addressing high-risk research integrating and further developing where necessary hardware or software technologies for new areas such as neurodegenerative diseases, co-morbidities and rehabilitation of cerebrovascular or neurological conditions; This includes artificial organs; personalised minimally invasive, intelligent systems (e.g. implants) for diagnosis and treatment at the point of need; shared patient–doctor decision support systems and robotics for personalised healthcare. 

· Virtual Physiological Human (VPH) (68 M€) addressing development of more elaborate multi-scale models (e.g. models of diseases, organs) and larger repositories to show the benefits of having both the data and models readily available. This will also prepare the ground for a grand challenge on a "Digital Patient" representing the integration of the different patient-specific models aiming at better prediction and treatment of diseases. The objective will also be to explore the interaction and integration of environmental data with medical and biological information in predictive models of major diseases. Here as well, the effort started in previous WPs is pursued and financial support remains unchanged.

· Health infostructure for patient empowerment, safety and enhanced research (33 M€) will focus on foundation technologies for the underlying infostructure for EU wide semantic interoperability. The focus will be on the secure retrieval and integration of patient health information regardless of location and diversity of format, terminology, structure, etc. The work should build on the existing national and international initiatives and open standards. The proposals will demonstrate the use of such infostructure in one of the following two applications areas: 1/ Personalised guidance services to patients to support management of health status and mobility of patients.  Mobile access to patient information should be addressed. 2/ Enabling the re-use of electronic health records in clinical research. This activity is a continuation of the previous objective on "ICT for Patient safety" in WP 09-10. 

· ICT for ageing well research (35 M€) will concern smart and self-adaptive environments with humans-in-the-loop prolonging independent living, building on advanced reasoning and unobtrusive behavioural sensing. The focus on key application areas for independent living will be reinforced. The work will also aim to achieve critical mass and focus on industry relevance and service models for robotics solutions embedded with "Ambient Intelligence". A coordinating action exploring the potential of advanced ICT solutions for prolonging productive ageing at work will be launched. The budget increase for ICT and ageing is of the order of 15 %. 

In addition, the work will be complemented by the AAL Joint Programme (EU contribution: 50M€ over 2011-12) addressing RTD and innovation (2-3 years from market), and the ICT-PSP focussing on demand driven pilots based on available technology.

· ICT for smart and personalised inclusion (35 M€) will address, personalised, mainstream ICT, accessibility for mobility and social interaction in smart environments, as well as software-based self-adaptable assistive ICT and inclusive services, exploiting user simulation, user ontologies and social computing. It will also cover multi-modal sensor fusion using Brain-Computer Interaction. Particular focus will be on users with disabilities, including those related to cognition, and in general on groups at risk of exclusion. 

· ICT for governance and policy modelling (25 M€), will focus on the development of ICT tools for trusted governance and policy impacts' analysis, considering all possible parameters necessary. This includes societal simulations exploiting the vast reserves of Europe's public sector collective data, with the aim to improve the prediction of impact of policy measures. Work will include non-classical economic, societal and financial modelling and will build on lessons learnt from complex systems modelling. 

4.6. Challenge 6 – ICT for a Low-Carbon Economy

Challenge 6 covers the development of ICT to achieve substantial efficiency gains in the distribution and use of key resources such as energy and water, as well as the application of ICT to decarbonise transport and make it safer.

Three parts – the objectives 6.1 and 6.2, as well as the PPP on energy-efficient buildings and surrounding spaces – address ICT for energy efficiency:

· Objective 6.1 Smart energy grids, (30 M€) will help optimize, control, secure and sustain the procurement and supply of cleaner distributed energy, anticipating increased demand. This will cover the whole energy value chain from generation to retailing and consumers, and include ICT for data acquisition and control, capacity planning, predictive maintenance, energy data management, demand response management, and real-time electricity pricing.

· Objective 6.2 ICT systems for energy-efficiency, (35 M€)  will address the development of ICT components and building blocks for energy efficiency and emissions reduction and their integration into existing systems and services. This will cover both the analytical and decision support tools to understand the systems implications of different design and planning alternatives, and tools to optimise operating performance in a cost-effective manner.

· The exploratory objective 6.3 on ICT for water resource management (15 M€) focuses on developments of ICT building blocks for decision support systems and data management (collection, validation, data mining, analysis and interpretation), as well as for monitoring and control systems to improve the adaptive capacity of infrastructure to meet changing demands.

The PPP on energy-efficient buildings and surrounding spaces (50 M€) will focus on system integration and validation of ICT in achieving higher energy-efficiencies in buildings and surrounding spaces. Two key objectives will address ICT applications enabling information sharing, tools for monitoring and performance analysis, and intelligent energy management systems to forecast energy performance and to adapt to the changing conditions in buildings.

Finally, three parts – the objectives 6.4 and 6.5 and the PPP on European Green Cars: ICT for the fully electric vehicle – address ICT for decarbonisation of transport:

· Objective 6.4 low-carbon multi-modal mobility and freight transport, (50 M€) will undertake research in multi-modal freight and logistics, focusing on road transport and interfaces to other modes, based on the intelligent cargo concept. The research also includes ICT applications in eco-driving, eco-traffic and traffic network management (monitoring and optimisation) applications.

· Objective 6.5 cooperative systems for low-carbon multi-modal mobility (40 M€) will undertake research on cooperative applications for energy efficiency based on a harmonised architecture and using both vehicle-to-vehicle and vehicle-to-infrastructure communication technologies and service platforms. This includes further research into ICT-based interaction between the driver, the vehicle and the infrastructure. The developments will also take into account electric vehicles and their needs.

· Under the PPP on European Green Cars: ICT for the fully electric vehicle (FEV) (60 M€), ICT-based components and solutions will provide the performance gains required for electric vehicles to become competitive and eventually replace combustion engines, as well as the necessary interfaces with the transport and power grid infrastructures. The focus of calls under this WP will be on energy storage management, vehicle-to-grid interfaces, integration into the transport system, manufacturing and in process testing of the FEV, functional safety and durability. 

4.7. Challenge 7 – ICT for the Enterprise and Manufacturing – Factories of the Future PPP 

The Factories of the Future (FoF) initiative is part of the European Economic Recovery Plan launched to respond to the global economic crisis at the end of 2008. This Public-Private-Partnership (PPP) aims at helping EU manufacturing enterprises, in particular SMEs, to adapt to global competitive pressures by improving the technological base of manufacturing across a broad range of sectors. The ICT contribution to this initiative aims at improving not only the efficiency, adaptability but also the sustainability of manufacturing systems as well as their better integration within business processes in an increasingly globalised industrial context. 

Challenge 7 is fully dedicated to supporting the FoF PPP. This new Challenge includes the areas of:

· 'Smart factories' including real-scale application experiments of control systems, laser systems and industrial robots.

· "Manufacturing solutions for new ICT products" addressing manufacturing processes for Organic Large Area Electronics (OLAEs) and organic photonics. 

· 'Virtual enterprise' addressing end-to-end integrated ICT allowing for innovation and higher management efficiency in networked operations and supporting the emergence of "smarter" virtual factories and enterprises.

· 'Digital manufacturing' including products life cycle management and modelling and design.

The budget for Challenge 7 is 140 M€ over 2011-12. This is a major increase from the 35 M€ that were allocated to "ICT for agile manufacturing and customisation" in WP 2009-10 as a kick-off for this new activity.

The Challenge is implemented around four objectives as follows:

·  Objective 7.1 Smart Factories: Agile manufacturing and customisation (Budget: 45 M€) covers novel process automation, systems and tools for an integrated control and optimisation of factory assets. It also addresses intelligent cooperative robotic systems and their programming to support flexible, small batch and craft manufacturing as well as novel lasers and laser-based material processing systems. It finally covers new metrology tools and methods for managing large-scale manufacturing information in real-time.

· Objective 7.2 Manufacturing solutions for new ICT products (Budget: 20 M€) will contribute to establish the bases for, and demonstrate the feasibility of, low-cost, high volume and high throughput manufacturing processes for Organic Large Area Electronics (OLAEs) and Organic Photonics. Research will focus on the main manufacturing roadblocks such as patterning technologies, improvement of material parameters, process stability and control, and architectures to cut production costs, and will include quality control, testing and validation elements. Standardisation issues will also be addressed. 

· Objective 7.3 Virtual factories and enterprises (Budget: 45 M€) will support collaborative and adaptive virtual enterprise environments based on increased business intelligence and enriched knowledge and asset management tools. They should allow for distributed and global supply chains, production, logistics, product lifecycle management as well as sales and after sales operations. These tools should support innovation across the value chain and enable new business models leveraging integrated product/service systems.

· Objective 7.4 Digital factories: Manufacturing design & product lifecycle management (Budget: 30 M€) will address the development of interoperable solutions for complex systems manufacturing by bringing together under a common objective disparate European competence in digital manufacturing (modelling, simulation, visualisation, etc). Research work will address the early  stages of manufacturing through computer-assisted prototyping and testing to reduce the need for physical prototyping and testing. The focus will be on advanced engineering platforms that enable information sharing of product-relevant knowledge across different players of the value chain, on simulation tools and programming tools for massive parallelisation of industrial codes and on interoperable models and virtual prototyping and testing environments enabling the use of various aspects of design and engineering.

With an investment of 140M€ over the next 2 years, the introduction of the new Challenge 7, as a contribution to the Factory of the Future PPP, signals a come back of the ICT Programme to the area of ICT for the Enterprise and Manufacturing, an activity that had not been covered significantly since FP5.

4.8. Challenge 8 – ICT for learning and access to cultural resources

The new application-led Challenge 8 is introduced to refocus and raise the visibility of the Programme's support to the development of ICT tools for learning and for access to cultural resources. 

On the learning side, the objective is to develop technologies and methodologies that make people learn more effectively and support the acquisition of new skills (creative thinking, argumentation, self-regulated learning etc.). In order to ensure the effective use and exploitation of the cultural resources, technologies will be developed to make them available, usable and re-usable regardless of their form, location, time sphere or other restraining characteristic.

The budget for Challenge 8 is 100 M€, a level broadly similar to the support given to the two areas under WP 09-10, taking into account the fact that "Digital Preservation" activities, previously linked to "Digital Libraries" and "Access to cultural resources",  will remain under a separate Objective within Challenge 4.

Challenge 8 is made of two Objectives as follows:

· Objective 8.1 Technology-enhanced learning (Budget: 60 M€) covering on one hand the next generation of educational software with focus on building learning systems that care, understand the individual and are able to support the learner like a human tutor and on the other hand the assessment of learning outcomes through learning technology that improves learning and encourages learners. In schools and universities (formal learning) the focus will be on learning environments that actively engage the students in learning and support the teacher and tutors by taking into account the pedagogical requirements. In the workplace it will be on tools that help to identify and to further develop the skills needed to efficiently work in organisations and enable growth. 

· Objective 8.2 ICT for access to cultural resources (Budget: 40 M€) addresses new forms of content access, seamlessly across formats and languages, as well as use of ICTs to support innovative and sustainable access to Europe’s cultural heritage in digital form. Focus will be on scalability, seemless interoperability, heterogenic and complex file formats, sustainability and rapid development. It will also focus on 3D rendering and augmented reality applications. The objective aims to attract new entrants especially in the field of personalised and adaptive user interaction with digital cultural resources. This could include expertise from the fields of gaming, learning or information management in order to provide new approaches to research on digital libraries and improved engagement of users with digital cultural resources. 

The new focus of Challenge 8 and the reinforced application focus are expected to raise the visibility of these activities at the same level as other challenges driven by socio-economic goals (health and well-being, low carbon economy, enterprise) and possibly pave the way towards a more ambitious approach to link this research to an innovation agenda.

4.9. FET – Future and Emerging Technologies

FET acts as the pathfinder for the mainstream ICT research. The scheme aims to lay new foundations for future ICT by exploring new unconventional ideas that can challenge our understanding of the scientific concepts behind existing ICT and that can impact future industrial ICT research agendas. Hence, its priorities are influenced by new developments and emerging opportunities in a wide range of scientific areas, as well as by the need to nurture the emergence of new, often multidisciplinary, European research communities. FET will continue to operate with a Proactive and an Open scheme. 

Six FET proactive initiatives in 2011–12 will cover topics around components, systems and intelligence:

· Quantum Information Technologies: combining quantum physics with information science to perform complex calculations and communication tasks;

· Unconventional Computing: alternative computing paradigms and methods such as optical, chemical, molecular or analogue computing, possibly inclusing self-assembling and self-regulating, life-like systems interfaced to traditional silicon technology;

· Carbon-free ICT: reduction of energy consumption of ICT (at device, circuitry and system, network, software, operating system, human machine interface levels), paving the way for a.o. low-power neuro-computers or autonomous sensor networks;

· Complex Systems Science: shifting from control and dependability to notions of emergence and lack of complete predictability needed to understand, analyse, manage and design future complex ICT systems;

· Neuro-Bio-inspired Systems: understanding how biological systems compute (massive parallelism, fault tolerance, low power operation, intelligent behaviour) and applying this understanding to ICT research;

· Collective Adaptive Systems: technologies and design paradigms for massive-scale pervasive ICT systems, capable of autonomously and dynamically adapting to changing techno-social contexts;

FET-Open will continue to stimulate radical novelty and excellence in bringing new science to technology. The timeframe for its research is normally beyond 2030 but may as well lead in some cases to shorter-term impact. 

In addition, FET will increase its attention to attracting newcomers, both in terms of disciplines and in terms of the nature of stakeholders. Specific activities or targeted calls are envisaged to attract and support young researchers that have the potential to step-up and lead a research endeavour. 

In WP 2011-12, FET will also offer opportunities and specific schemes for new and on-going FET projects to stimulate the participation of key research intensive high-tech SMEs and to intensify international collaboration in FET.

An ERA-NET+ action addressing areas in which national roadmaps show significant convergence or where synergies among national programs are emerging is also envisaged. Finally, this WP will also launch a call for a preparatory phase of FET Flagships, including scientific and operational design, feasibility, and assessment of leveraging effects.

In addition to FET open and FET proactive, a special initiative is proposed on exa-scale computing that aims at pushing the frontiers of computing, building on and exploiting synergies with the current deployment of the petascale computing infrastructure (PRACE under Capacities), towards exascale systems. It will address completely new computing approaches, architectures, operating systems, compilers, and enabling application and simulation codes that are needed for further performance improvements and reduced energy per operation and cost per function while maintaining data integrity. Part of this activity would need to be coordinated with related developments worldwide, notably, through a joint activity with the US in this field (total budget: 25 M€). The goal is to leverage European competencies and capacities in high performance computing, multi-core parallelisation, modelling and simulation software, to make Europe leading the long-term developments of the future exascale systems and applications.

A significant budget increase is proposed for FET to provide a higher critical mass per FET-Proactive initiative than was the case in WP 2009-10, to offer more frequent FET-Open batches, to open additional activities for support to young researchers and high-tech SMEs, for adding key additional partners to on-going FET projects, to support an ERA-NET+, for preparation of FET Flagships and for a special initiative on exa-scale computing.

4.10. Horizontal actions and support to precommercial procurement

· Coordination and support actions to pre-commercial procurement. This builds on the actions launched in WP2009-10 and aims at promoting the use of pre-commercial procurement in ICT by public authorities at local, regional and EU level. The support will complement budgets foreseen for pre-commpercial procurement in specific areas such as ICT for Health, energy efficient lighting or inclusion  (A total budget of 14 M€  is foreseen including 8M€ from the horizontal actions and 6M€ from the relevant areas).

· Support to National Contact Points (NCPs) (Budget 3M€).   

4.11. International cooperation

The detailed priorities for international cooperation are presented below grouped by implementation means. Indicative budgets are also provided as appropriate.

Priorities for Coordinated Calls 

Coordinated Calls are proposed with two important emerging economies, Brazil and Russia, in areas where mutual benefits have been identified with clear commitments from both sides. 

· With Brazil, the objective is to help develop a durable and solid cooperation in three areas mainly: (i) the development of Future Internet and network technologies in order to ensure the diffusion of future European technology and standards not only in Brazil but also in all Latin America; (ii) microelectronics, micro-systems and embedded control to enable EU component and embedded systems industry to benefit from the growth of industry sectors in Brazil that are highly depending on electronics (household appliances, automotive, etc.) and iii) eInfrastructure building on the cooperation within GEANT. 

The Brazilian authorities are planning to put aside 5 M€ for a coordinated call. Topics of mutual benefit identified by industry and academia from both sides include: 1) Future Internet, with particular focus on experimental facilities, security and sensor networks; 2)  microelectronics and micro-systems, embedded control; and 3) e-Infrastructures (with focus on data and open access ICT infrastructures). The proposal is to support on each side 5 twinned R&D projects (STREPs), two in the first and second topics and one in the last one. The Commission will match the Brazilian funding. 

· With Russia, the focus would be on the area of software tools for parallel programming in multi-core computing systems in view of capitalising on Russia's knowledge base in physics and mathematics for micro-nano-electronics and embedded ICT. This should help European industry, not only strengthen its innovation capacity but also expand its markets. The Russian authorities are planning to put 2 M€ in a coordinated call in this field. An amount of ~4 M€ can be allocated from the Commission side.   

For both countries, preparation is fairly advanced and the work now is on the modalities of the calls. Based on the experience from these coordinated calls, more calls can be foreseen in the future. For example, the recent dialogue with USA and Japan has shown that possibilities exist for similar future actions. The 9 M€ budget (5+4) are part of the 15 M€ allocated to the international cooperation budget in the horizontal activities (see table on page 24). 

Priorities for Dedicated Calls

Building on the experience acquired in WP2009-10 where 7 M€ were devoted to dedicated Calls, the intention in WP2011-12 is to support a set of areas that have been identified with the help of industry and academia and validated in the context of the policy dialogues. 

Four main areas are identified for dedicated Calls with significant budgets
. Three of these address specific research fields while the fourth one addresses a region: 

· ICT for Health. This builds on, and extends the effort resulting from the dedicated Call on VPH in WP2009-10. The aim is to reinforce the cluster of world-wide excellent research that has started around VPH in 2009-10 and to progress the semantic interoperability of heath information systems at the global level. Emphasis can be put on specific third countries, for instance the USA and Japan that have recently launched similar research initiatives on VPH. The budget would be around 3 M€. The budget will come from the relevant Objective in Challenge 5.

· Exa-scale computing. The objective is to combine effort with the US, notably in exploring new computing architectures and programming paradigms for exa-flops performance. The US is pioneering a new effort in this field (started in 2009). Europe can capitalise on the excellent know how of its academic community to contribute to this development. The allocated budget can be around 5 M€. The budget will come from the budget of the relevant specific initiative.

· FET. The objective is to dedicate a specific budget in FET for international cooperation in view of encouraging further cooperation with third countries in FET fields. This should provide support to the academic community that is already involved in FET projects for collaboration with third countries. Following the FET principle, the strategic impact of this type of cooperation will have to be assessed on a case by case basis. Total budget is around 5 M€. The budget is planned for in the FET budget.

· Support to Partnership building, notably with Africa. To complement our traditional promotion actions (Euroafrica-ICT, IST-Africa), the plan is to launch a set of SICAs (research activities) and coordination actions addressing at the same time technology and business model issues. Specific technological targets could include for instance low-cost technologies, intuitive user interfaces and local content provisioning. Around 6 M€ can be devoted to this activity in line with the budget allocated to it in WP2009-10. The budget is part of the 15 M€ allocated to International cooperation budget in the horizontal activities .

In addition, dedicated Calls that were open in other areas in 2009-10 such as micro-electronics and micro-systems, security and embedded systems can be re-launched in order to ensure sustainable support to cooperation in these fields. 

Priorities for targeted opening

The priorities for target opening are defined based on the input from the Units and are summarised in Annex II (no budget is pre-allocated for such openings). As it appears in Annex II, a wide range of ICT topics are proposed for targeted opening, addressing both technology and application areas. The type of activities that are proposed range from research projects to CSAs for joint road mapping, for awareness raising and dissemination and for standardisation activities. 

Targeted opening is primarily proposed for industrialised / high income countries and BRIC. Only ICT topics such as language technologies, ICT for transport and e-Health address developing countries and Mediterranean Partner Countries (NMPC).  For the NMPCs in particular, our priorities should be revisited so that due attention is paid to International cooperation with those countries. 

4.12. Support to other general activities

In addition, in 2011-12, the ICT Programme will continue to support other general activities such as the RSFF scheme, the Cordis service, EUREKA membership, the COST Programme, cross-cutting ERA-NETs, the International Human Frontier Science Programme and the Intelligent Manufacturing Systems secretariat.

ANNEX I: Budget distribution

	 
	WP 11-12 (including PPPs)
	WP 09-10
	Change

	1. Networking, computing and service infrastructure
	625
	540
	15,7%

	1.1 Future Networks
	160
	190
	-15,8%

	1.2 Software, services and cloud computing technologies
	70
	110
	-36,4%

	1.3 Networking architecture for IoT
	30
	20
	50,0%

	1.4 Trustworthy ICT 
	80
	90
	-11,1%

	1.5 Networked Media and Search Systems
	70
	80
	-12,5%

	1.6 Future Internet Experimental Facility..
	45
	50
	-10,0%

	PPP Future Internet 
	170
	0
	 NA

	2. Cognitive Systems and Robotics
	155
	153
	1,3%

	2.1 Cognitive Systems and Robotics 
	155
	153
	1,3%

	3. Alternative paths to components and systems
	400
	375
	6,7%

	3.1 Nanoelectronics components
	60
	60
	0%

	3.2 Integration of smart components and systems
	80
	80
	0,0%

	3.3 Embedded systems and cooperative monitoring and control
	50
	60
	-16,67%

	3.4 Computing systems
	45
	25
	80,0%

	3.5 Core and disruptive photonics
	115
	90
	27,8%

	3.6 Organic electronics and photonics
	50
	60
	-16,7%

	4. Technologies for Digital Content and Languages
	165
	126
	31%

	4.1 SME Initiative
	35
	 
	NA

	4.2 Language Technologies
	50
	26
	92,35%

	4.3 Digital preservation
	30
	30
	0,0%

	4.4 Information Management
	50
	70
	-28,6%

	5. Towards sustainable and personalised healthcare
	256
	234
	9,4%

	5.1 Personal Health Systems
	60
	63
	-4%

	5.2 ICT for Patient Safety 
	33
	30
	+10%

	5.3 Virtual Physiological Human
	68
	68
	0%

	5.4 ICT and Ageing
	35
	24
	45,8%

	5.5 ICT for smart and personalised inclusion
	35
	34
	2,9%

	5.6 ICT for Governance and Policy Modelling 
	25
	15
	66,7%

	6. ICT for a low carbon economy
	280
	189*
	48,15%

	6.1 Smart energy grids
	30
	20
	50%

	6.2 ICT systems for Energy Efficiency
	35
	10
	250%

	6.3 ICT for water management
	15
	0
	NA

	PPP ICT for energy-efficient buildings and spaces of public use
	50
	25
	100,0%

	6.4 Mobility and freight transport
	50
	53
	-5%

	6.5 Cooperative systems
	40
	37
	8%

	PPP ICT for the Fully Electric Vehicle
	60
	20
	200,0%

	7. ICT for the enterprise and manufacturing
	140
	52
	169,0%

	PPP ICT for agile manufacturing and customisation
	40
	35
	14,3%

	PPP Manufacturing solutions for ICT products
	20
	0
	NA

	PPP Virtual factories and enterprises
	45
	17
	165%

	PPP Design & product life cycle management 
	35
	0
	NA

	8. ICT for learning and access to cultural resources
	100
	88
	13,6%

	8.1 Technology-Enhanced Learning
	60
	49
	22,4%

	8.2 ICT for access to cultural resources
	40
	39
	2,56%

	Future and Emerging Technologies**
	260
	171
	52%

	FET-Open
	TBC
	61
	NA

	FET-Proactive
	TBC
	110
	NA

	Horizontal Actions and special initiatives
	26
	26
	0%

	9.1 International Cooperation
	15
	12
	25,0%

	9.2 NCP
	3
	 
	NA

	9.3 General Accompanying Measures (PCP, ..)
	8
	14
	-42,86%

	Total
	2407
	1954
	23,81%


* This includes the budget for WP 09-10 Objective "ICT for Environmental Services and Climate Change Adaptation"  (24M€) which is discontinued. Funding is reattributed to Objectives 6.1-3

** including exascale computing

ANNEX II:  Targeted opening in WP2011-12 

	ICT topic 
	Instru-ment
	Type of activity
	Industrialised countries
	BRIC
	Devel. country, NMPC

	Future Internet
	R&D,  CSA
	Common/ harmonised standards
	US, Japan
	
	-

	FIRE + Living Labs
	R&D, CSA
	Project twinning, joint test facilities
	-
	Brazil
	

	Search Engine
	R&D,  CSA
	Common/ harmonised standards
	Japan
	-
	-

	RFID, beyond RFID
	R&D,  CSA
	Common/ harmonised standards
	US, Japan, South Korea
	China, India
	-

	Green Cloud Computing
	CSA
	Benchmarking, validation
	Japan
	-
	-

	Access to Cultural Heritage
	CSA
	Raising awareness on standards, competences, tools
	-
	Russia
	-

	Language technologies
	CSA
	Working groups, consultations, surveys
	-
	-
	Arabic countries

	Nano-, molecular electronics
	R&D, CSA
	Research, joint road mapping
	US, Canada, Australia, Japan, Singapore
	Russia, Brazil
	-

	Quantum info. processing and communications
	R&D, CSA
	Research, joint road mapping
	US, Canada, Australia, Japan, Singapore
	Russia
	-

	Complex Systems Research
	R&D , CSA
	Research, joint road mapping
	-
	China, India
	-

	Neuro-engineering
	R&D , CSA
	Research, joint road mapping
	US
	-
	-

	Trust and security
	R&D , CSA
	Common RTD priorities, project twinning, joint test facilities
	US, Japan, Australia, S. Korea, Canada
	Brazil, India, S. Africa
	-

	Micro, nano electronics, and microsystems
	R&D,  CSA
	RTD, dissemination, road mapping
	US, Japan, Taiwan
	Russia, Brazil
	-

	Embedded Systems and Control
	R&D,  CSA
	RTD, dissemination, road mapping
	US, Australia, Canada
	Russia, Brazil, India
	-

	Photonics
	R&D,  CSA
	Research, Interoperable solutions and standards
	US, Japan, Canada, Austra-lia, South Korea, Taiwan
	Russia
	-

	Flexible, Organic and Large Area Electronics
	R&D,  CSA
	Research, Equipment 
	Japan, South Korea, Taiwan
	-
	-

	ICT for Transport
	R&D,  CSA
	RTD, technology transfer, interoperable solutions and standards road mapping
	USA, Canada, Japan, Australia
	Russia, China, India
	Latin America, Africa

	ICT for Health
	R&D, CSA
	Technology transfer on Telemedicine
	-
	-
	Latin America

	e-Government
	R&D , CSA
	ICT for Governance and policy modelling
	US, Canada
	-
	-

	e-Inclusion
	CSA
	Standardisation, bench-marking on e-accessibility and ICT for independent living /ageing well
	US
	-
	-

	Sustainable Growth
	CSA
	Harmon. standard, measurement
	US, Japan
	-
	-


Budget distribution per challenge (Without FET)





Budget distribution per challenge (with FET)








WP11-12 allocates 625 M€ to Challenge 1.


The budget for Challenge 1 in WP 09-10 was 557 M€. This included enterprise environments that are now part of Challenge 7, virtual factories (45 M€). The total increase for these activities (network and service infrastructures and enterprise environments) is therefore 20%.





The budget for Challenge 2 is 155 M€ in WP11-12 which is almost at the same level as WP09-10. This area has received a significant increase in budget in FP7 since WP07-08 





The budget for Challenge 3 is 400 M€ (complemented by ~205 M€ for the JTIs in 2011-12), compared to 375 M€ in WP 2009-10 (+ 184 for the JTIs) – a total increase, incl. JTIs, of 8%. 





The budget for Challenge 4 is 165 M€, a significant increase given that activities on learning and access to cultural resources previously covered under Challenge 4 have been moved to the new Challenge 8 with a budget of 100 M€ (see section 4.8). 





The total budget for Challenge 5 is 256 M€, an increase of 22 M€ over the 2009-10 budget 





The total budget for Challenge 6 is 280 M€, compared to 189 M€ in WP 2009-10 – a total increase of 48%





The launch of the FI PPP integrates and boosts some of the on-going activities which explains the budget reduction of some of the objectives in Ch1 in comparison with WP09-10 (e.g. 30% of objective 1.2, the budget of objectives 1.1, 1.4 and 1.5, and the overall increase of 12% of activities covered by Challenge 1 under WP 09-10.) 








The total FET budget is 260 M€, compared to 171 M€ in WP 2009-10 – a total increase of 52 %.





The size of the photonics market in 2008 was 270 B€ with an EU share of the supply of 20%. European strengths are in the segments of communications, measurement and security, laser manufacturing, medical, photovoltaics, and lighting, with market shares of  up to 45%. 





Europe's share of the world supply of µelectronic components is 12-15 %. Europe's strength though is in vertical component markets (automotive, telecom) with 40% of market share.





The number of robots world wide is expected to increase from 6.5 Million in 2007 to around 18 Million in 2011








�	 Investing in Innovation for Long-Term Growth, OECD, June 2009


�	 i.e companies opening their R&D activities to other companies and providing for example platforms for new products and service developments by other actors


�	 20% increase per year, budget committed for 2010 = 85M€ 


�	 PREDICT 2009 report of IPTS 


�	 Figures extracted from information from the top 10 firms in ICT R&D investments in the EU


�	 E.g. The yearly budgets for photonics, ICT for ageing, for Health and for embedded systems have each increased by more than 75% in FP7 in comparison to FP6  


�	 Digiworld 2009


�	 Difficult to estimate, but major players in this field are US based


�	 Excluding FET that includes research supporting this field as well


�	 ARTEMIS strategic research agenda


�	 Uncertainty comes from the investment in embedded systems that is difficult to estimate 


�	 PREDICT, ICT for Health and well being is part of the category "measuring instruments" with a total spending of 6.5 B€/y. 


�	 ARTEMIS Strategic Research agenda. 


�	 Software platforms for networked businesses, that was addressed under 1.3 in WP 09-10, is now addressed under Challenge 7 with the launch of the Factories of the Future PPP.





�	 This objective is also supplemented by research on parallelisation and programmability of multi-core systems under Challenge 3.





�	 Budgets are indicative and will be confirmed in the Work Programme
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