IST research in FP6
Why is it needed? 

What are the challenges?

How will  they be addressed in FP6?

How much effort should be devoted to IST?

IST in FP6: Essential features

 
· Information Society Technologies (IST) are the major underpinning technologies for realising European policies for the knowledge society as agreed at the Lisbon Council of 2000 and the Stockholm Council. Progress in IST is essential to address major societal and economic challenges and to support all other research fields. 

· The strategic objectives of IST in FP6 are to ensure European leadership in the generic and applied technologies at the heart of the knowledge economy and to ensure the development of an ALL inclusive knowledge society. 

· There is an urgent need to invest in RTD, now, as a new generation of technologies and applications is upcoming. It responds to socio-economic needs and supports the Union’s policy orientations. 

· Europe is still lagging behind in investing in research in IST. The IST research effort in the USA is three times as much as in Europe, and in Japan it is 50% more than in Europe. The research effort in the EU in IST is also often fragmented: It is difficult and often impossible for the member states to build critical mass on an individual basis.
· The EU RTD programmes in IST provide a unique opportunity to aggregate the RTD effort of the member states, build consensus towards future standards and assert leadership as exemplified by successes such as GSM. 

· The EU RTD programmes act as a major driving force for research in Europe. Although the EU effort represents almost 5% of total RTD investment in IST in the EU, it represents in many IST fields up to 25% of the high-risk and long-term part of the RTD effort. It is therefore an essential component of the EU total effort. 

· IST in FP6 will therefore concentrate on forward-looking, high-risk research that is vital for developing the future generations not only of technologies, but also of applications and services. Public support is required to share risk with industry and to foster industry-academia collaboration across the Union. 
1. The context: Why is research in IST important? 

The connected future…

Imagine a world where every child has access to personalised learning resources; where every patient can be treated within the comfort of their own home; where every driver can be guided so as to avoid traffic congestion. Imagine a world where every engineer has the power of global computing resources at their fingertips; where every business is plugged into worldwide trading communities; and where every citizen is able to access public services anywhere, anytime. This is the world that, slowly but surely, is emerging from IST research. 

IST technologies have reached a critical juncture. No longer can we think of discrete devices, such as PCs, mobile phones or PDAs, with which we interact for specific purposes. Developments across a broad range of areas, including micro- and nano-electronics, networking and wireless technologies, and software are connecting together these “islands” within a global, all-embracing information space. 

IST has a vital role in addressing key societal challenges

This development of IST is creating unique opportunities to address major societal challenges in areas such as health, transport, environment, support to disabled persons, learning and preservation of cultural heritage.
For example, progress in low-power micro and nano sensors that will be embodied in cloths (and even inside the body), together with advances in their wireless interconnection to health information systems, will enable early detection and close monitoring of diseases. This will help save tens of millions of lives per year. Initial work in this area is already delivering solutions to combating the main killer diseases such as heart failures and cancer. Similarly in cars, networked sensors and onboard computing systems which are linked to a transport information infrastructure, are expected to reduce car accidents victims by more than 30% in the next ten years.

IST underpins many other research fields

In a majority of engineering and science fields future development depends crucially on the progress to be achieved in IST. A clear example is the role that IST plays in bio-informatics and for sequencing the human genome.  Advances in IST are instrumental to achieve the sequencing, to move to more complex analysis such as the protein unfolding, and to fully exploit new findings in the field. This also applies to many other research fields including chemical and pharmaceutical research, ecological systems, physics, mathematics and engineering research fields.

The IST sector is a major source of growth and jobs

The IST sector is one of the largest sectors of the economy. The global IST market is estimated at €2000 billion and the sector employs more than 12 million people in the EU. Despite the recent relative slow down, the annual growth rate of IST markets has been around 10% on average in the last decade.  No other sector of this importance has witnessed such a high growth rate in the last fifty years. Sustained investment in research, innovation and skills are the main drivers for such a growth performance.

IST impacts on  the competitiveness of all industries

Besides the development of new markets of IST-based products and services, progress in IST is providing substantial gains in business efficiency and increased reactivity to markets and customer needs in all sectors. Electronic procurement, for example, is bringing important payback across business, enabling companies to trim up to 80 % from procurement costs. Today’s cars, planes, home and office appliances have thousands of networked electronic devices and components embedded in them. The importance of IST to the future competitiveness all European industries is undoubted.

2. Why is a renewed effort required now? 

We are still far from taking full advantage of the possibilities of IST

With the exception of mobile telephones and consumer electronics equipment, the majority of current information and communication technologies were, and still are designed for professional use and for “experts”:

· They require extensive training to take advantage of their possibilities

· They are still not reliable and can often be untrustworthy (security, privacy)

· Their cost, efficiency and performance needs to be (and can be) significantly improved.

For example, recent surveys show that poor search engines and information overload are increasingly causing “web-rage” among Internet users. The vast majority of people often feel frustrated from searching, regardless of whether their searches are successful or not. Even professionals, such as teachers and doctors, find that the technology is still difficult or costly to use although they recognise its potential and the tremendous opportunities that it can bring.

This is why, despite recent progress in the uptake of Internet and mobile technology, we are still far from taking full advantage of the possibilities that IST can offer. Costs, complexity, unavailability and unreliability are preventing further development and wider deployment of the knowledge and information society. Even in developed countries where IST is affordable and available, only a fraction of the possibilities that IST can offer are actually used. 

A new generation of IST is under preparation: “Putting people first”

A new generation of IST is emerging that will enable ALL citizens and businesses to benefit from IST services. Involving a radical shift from the current « PC based » systems and from the “keyboard, mouse and screen”, the aim is to render technology almost invisible and make its use natural and effortless.

This requires a massive research effort to embed electronic components and devices in everyday objects and to build networking and computing technologies that have enough bandwidth and performance for interconnecting such components everywhere and at anytime. In addition, interfaces are required that use our natural senses (touch, smell, speech and gesture) for easy and effective interaction with knowledge-based applications and services. 
This approach, which is strongly supported by industry and the research community, represents a clear opportunity for Europe to build on its technological and industrial strengths in areas such as mobile communications, consumer electronics and embedded software.

3G mobile is a first step

3G mobile and current wireless systems are a major step towards this next generation as they enable anywhere access to Internet services from a non-PC platform and for the normal “man on the street”. Wearable mobile devices that incorporate interfaces making use of our “natural” senses such as speech are currently under development. They constitute a further step towards this so-called vision of “ambient intelligence” in which the users (people) are at the centre of IST development. 

The research effort in FP6 will concentrate on this future generation of IST that will reinforce the eEurope objectives of bringing IST applications and services to everyone, every home, every school and to all businesses. It will enable the development of the next generation Internet that will be more user-centred.

Europe can, and should lead

Europe is well positioned to lead and shape the future development not only of technologies but also of their impact on our life and work. European industry has clear weaknesses mainly in the PC related sectors but has secured a lead in other areas, especially the mobile sector, that must be maintained. 

The future competitiveness of all European industry and the living standards of Europe’s citizens depend largely on future efforts in IST research in order to prepare the upcoming generation of products, processes and services. Europe’s direct competitors, the USA and Japan, are currently deploying massive effort into this field both at the private and public level.

Hence, Europe can not afford to lose the unique opportunities offered by the next generation of IST, either in social or economic terms. 

ERA provides the necessary framework to bring together the IST research effort in the member states and build coherent approaches for future research. The IST priority in FP6 will be the key instrument to realise this.

3. What are the main areas of research 

Realising the above objectives requires research on both the core technologies and specific applications. 

Developing the core technologies 

Progress is required in three main technology building blocks: 

1. Pushing the limits of miniaturisation and minimising the costs and power consumption of microelectronic and micro-systems components. This also requires the exploration of new materials, such as organic flexible materials for displays and sensors so that they can be placed anywhere, even in the human body, and take any shape.
2. Developing mobile, wireless, optical and broadband communication
 infrastructures and computing technologies that are reliable, pervasive and can be adapted to accommodate new applications and services. They will lead to the next generation InternetError! Bookmark not defined. and will have to support the exchange of increasingly large amounts of information. In the next ten years, it is expected that the average household will be managing terabytes of photos, music, videos, software and documents. 
3. Developing user friendly interfaces which are intuitive, can interpret our senses such as speech, vision and touch and that understand gestures; preparing for the Next Generation Web technologies that make access to knowledge simpler and more effective.

Building innovative applications and solving complex problems
4. A strong applied and application-specific research effort is needed to address in an integrated way the socio-economic challenges. Research will aim at:  

· solving “trust and confidence” problems in the areas of security, privacy, property and individual rights and dependability. Improving trust in the knowledge society is a key requirement for its development.  

· addressing the societal challenges such as health, inclusion, transport, environment and cultural heritage as well as business challenges such as support to new value chain management, mobile commerce1 (allowing for a concrete step forward towards 3G functionality) and ework tools and processes. 

Preparing the Next Generation Internet

· developing the tools and applications of knowledge and computing GRIDs for complex problem solving in science industry and businesses. These are key elements of the Next Generation Internet and will enable the harnessing of the computing and storage resources across Europe and will bring it to the desktop of any researcher, engineer or end user.  

European researchers already enjoy one of the world’s fastest and most extensive research networks, developed through the GEANT project. The support for the research networking infrastructure in FP6 and the extension of GEANT will be provided through the Specific Programme: Structuring the ERA. The objective is to upgrade the research infrastructure to beyond 100 Gbit/s, enabling researchers across Europe to share knowledge and collaborate on solving complex scientific problems. Such networks will be a major cornerstone towards the realisation of the ERA. 
Research into the GRIDs technologies in the IST priority and the upgrade of the research infrastructure complement each other. In addition to applications in science, they will enable complex problems solving for societal (e.g. environment,  health,..), engineering and business needs. These will pave the way for the full rollout of the next generation internet. Close articulation is therefore needed between the work on the research infrastructure in the relevant specific programme and the IST priority.

4. Structure of the IST priority in FP6 
Three building blocks and applied IST

As shown in the diagram below, the technology and the application blocks are divided in the Specific Programme into 10 complementary sub-areas. In addition , an activity to explore future and emerging technologies from a visionary perspective is required. It will help new S&T areas and communities to emerge, some of which will become strategic for economic and social development in the future. IST will also include activities linking the EU effort to the international context so as to achieve global consensus and to promote industrial international co-operation when appropriate. 

The table in the annex illustrates how each specific technological development contributes to solving major societal and economic challenges. It indicates the critical contribution that a technology has on a particular challenge. 

Annex : Mapping of progress needed in technologies to meet Socio-economic challenges.
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Applications
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	Knowledge technologies
	Trust and security

	
Health systems
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	Embedded systems 

Large scale distributed systems,

Computing GRIDs
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Virtual reality and visualisation
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4- Applied IST for major societal and economic challenges
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The target: Enabling anywhere anytime natural and enjoyable access to IST services for  ALL
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