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Executive Summary

The theme of the IST 2002 event held in Copenhagen, Denmark was Partnerships for the
Future. The event was organised by the European Commission in co-operation with the
Danish Ministry of Science, Technology and Innovation.

IST 2002 was intended to be an information event about the new Information Society
Technologies (IST) priority in Europe’s Framework Programme Six for research. One of the
main purposes of the event was to assist European researchers and industrialists build and
strengthen their networks for research and technological collaboration.

For the first time, this annual event was open to all European research in the Information and
Communication Technology (ICT) sector, whether this research was funded at European,
national, or regional level – or even entirely by industry. A series of Calls for Ideas for
conference sessions and exhibits, launched in March, generated a very high level of interest
and responses from organisations across Europe.

The event attracted technology policy makers, researchers and companies from across Europe.
It provided an opportunity for everyone involved in ICT to examine the latest innovations, to
present and exchange best practices and to prepare for the launch of Framework Programme
Six.

Some of the key areas address during the conference were the European Research Area, the
new IST priority in Framework Programme Six, the concept of Ambient Intelligence, the
need to create an inclusive Information Society, and the importance of partnerships.

The European Research Area

The European Research Area (ERA) was an important theme that was raised in a number of
sessions.

Europe has a significant research potential, with a high quality public research foundation and
a high number of technology graduates. There have been a number of success stories, for
example, microelectronics. Europe is also strong in a number of industrial sectors, such as
software and pharmaceuticals. However, European research effort is highly fragmented.

European investment in research is also lower than in the United States and Japan, and
something needs to be done about this. At the 2002 European Council Meeting, held in
Barcelona, an ambitious target of increasing the national expenditure on research and
development in each Member State to three percent of Gross Domestic Product (GDP) by
2010 was agreed. In addition, business funding should reach two thirds of total investment in
research and development.

The ERA was presented as one of the ways of helping to address the problems of
fragmentation and under investment in research.



IST 2002 Conference Final Report 5

The ERA would help to improve co-ordination between national research policies and efforts,
and co-ordination of national IST research in the ERA was discussed during the event. One
conclusion was that the ERA would only work if it managed to reduce bureaucracy, avoid
unnecessary duplication and boost IST research and development investment. It will be very
important to take a pragmatic, bottom-up approach and to build on experience with existing
efforts, such as EUREKA, that bring together national programmes.

During the discussions it was revealed that the European Commission has three aims. The
first and the easiest, since Framework Programme Six instruments have been designed for this
purpose, is the creation of an internal market for research.

The second aim of restructuring European research, that is to say, improving co-ordination of
national research policies, would be much harder to achieve. Practical problems such as the
lack of information on projects could rapidly be overcome, but there would be opposition to
co-operation for reasons of national competition.

The third and final aim is to develop a European policy for research so as to ensure more cost
effective national and European research and development investments.

The IST Priority in Framework Programme Six

With the advent of the ERA, a new research environment has been created in Europe. There
would be stronger co-operation between national and European Union research effort and a
move towards a European research policy. As a result, there would be co-ordination and
integration of national research efforts, so within Framework Programme Six there will be
more focus on specific areas. The new Framework Programme has to be seen as one of the
instruments for implementing the ERA. With the introduction of Integrated Projects and
Networks of Excellence there will also be larger projects with bigger budgets. As a result, the
number of areas supported is bound to decrease.

A budget of 3.6 billion euro has been allocated to IST priorities, with 200 million euro extra
for GRID Research Infrastructures and updating of the Géant network.

Although the ERA is still in its infancy, there will also be funding instruments under
Framework Programme Six designed to promote initiatives to improve the co-ordination of
national IST research across Europe

One of the main conclusions emerging from the event was that the new IST Programme could
not be regarded as business as usual. There are significant differences between the approach
adopted in Framework Programme Five and that being pursued in Framework Programme
Six. There is greater strategic focus and an intention to support larger projects with bigger
budgets. Greater co-operation would therefore required.

The driving vision for IST in Framework Programme Six involves bringing users to the centre
of attention. Technology should be adapted to people and business needs. Intuitive and simple
interfaces need to be developed for an era where the interface to applications and services is
peoples’ environment. Opportunities for applications, new products and new services must
also be addressed.
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The approach involves a two-year workprogramme, with a more limited number of calls than
was the case in Framework Programme Five. Furthermore, there will be concentration on 23
strategic objectives for the two years, with 12 addressed in 2003 and 11 in 2004. Currently,
the assumption is that about two thirds of the budget would be targeted at the new instruments
(Integrated Projects and Networks of Excellence).

The strategic objectives are to reinforce leadership where Europe is strong, for example in
mobile and wireless technologies and applications, and to seize new opportunities that arise
from the vision, for example, new interfaces. Technology alone however, is not enough.
There must be co-evolution of technologies and applications.

Ambient Intelligence

Conference delegates were exposed to the vision of Ambient Intelligence. This vision
emerged from the work of Information Society Technologies Advisory Group (ISTAG).
Ambient Intelligence foresees a world in which computational devices are ubiquitous and are
embedded in everyday objects. Moreover, the technology would become almost invisible and
user interfaces would become extremely easy and natural to use.

One keynote speaker compered Ambient Intelligence with the ideal English Butler – almost
invisible but anticipating the user’s needs and coming up with context aware, personalised
answers.

However, a clear conclusion of the conference was that if the technologies were to become
almost invisible, this would require moving beyond keyboards, screens and personal
computers. More natural interfaces and applications that are simple and easy to use would be
needed.

A number of examples of Ambient Intelligence were evident in the conference sessions.
Learning is one example of a field where the application of wearable computers, embedded
devices etc., could create the potential to make everything and every place a learning
environment. However, issues of content and user interfaces and control are paramount if
such leaning environments are to deliver value.

Inclusiveness

Conference delegates learnt that the intention is to create an Information Society for All.
Inclusiveness is therefore a core policy.

E-inclusion is an important area which is included in the eEurope 2005 action plan and in the
Information Society Technologies (IST) Programme of Framework Programme Six where it
is a core horizontal building block in the establishment of the Information Society for All in
Europe.

It is clear that, easy and intuitive to use technology could contribute to the creation of a more
inclusive society. However, the danger exists that the current digital divide could become
wider still, rather than smaller, since the divide is not only a function of the user-friendliness
of technologies but has social, geographical and political dimensions as well.



IST 2002 Conference Final Report 7

The digital divide is real and has several dimensions: rich versus poor, North versus South,
male versus female etc.

From a global perspective the main issue is not so much the digital divide: the divide between
North and South is much more significant. Poverty is common in most parts of the world, and
the concern about availability of fresh water and food is higher than the need for Internet
access.

Information Society Technologies (IST) can help to close the gap between the rich North and
the poor South, but only if implemented in a sustainable way. The North will need to take the
lead in the investment, as the South can not afford to do that. The incentive is clear:
sustainability and therefore the South’s road for development affects the sustainability of the
world, at large.

However, as important as IST could be for achieving something, other measures are needed as
well, to close the gap. First and foremost, governments need to act to establish a global design
of economy in such a way that a better balance is pursued.

For women and the elderly within Europe, the digital divide is becoming less. Although a gap
still exists, participation in these groups is developing faster then average. However, for the
less educated and even more so for the lower income quartile, the gap seems to have widened
between 2000 and 2002.

Another area addressed was the concept of Design for All. The European Parliament has
adopted the guidelines for Web Accessibility that would make Design-for-All part of the
European regulation. It has also published the relevant technical standards as a first step to
making Information and Communications Technologies (ICT) accessible for all European
citizens.

The business case for Design-for-All is now well established and there are several products
addressing this growing market in Europe and the rest of the world. Awareness and
dissemination of information are very important, and intermediary organisations and pressure
groups play a major role in promoting Design-for-All. Examples of products under
development are smart-cards, which are now very widely used world-wide as an access and
personalisation device, and digital wireless hearing aids based on existing and emerging
standards.

The Challenges of Partnerships for the Future

Several of the conference sessions identified the importance of partnerships. Partnerships
would be the key to the success of the ERA and the IST Programme.

One of the main messages emerging from the conference is the need to continue to improve
the effectiveness of the European research and innovation system. It is clear that there are
peaks of technical strengths at national level and in individual companies, but there are
critical gaps that need to be addressed. One of the ways that improvements could be achieved
is by working through partnerships.
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Partnerships are useful because they can spread risks, combine complementary skills, build
critical mass and facilitate wider and quicker adoption. Europe’s main success stories, such as
microelectronics, have been built on consensus and partnerships. The partnerships required
cover public and private sector collaborations, working across borders throughout Europe,
and co-operation among large and small companies, universities and research laboratories.

Partnerships provide many benefits and are one of Europe’s strengths. However, it is evident
that, while collaboration and partnerships are key assets for Europe, there is still a need to
improve and develop partnership and co-operation capabilities across Europe.

Conclusions

IST 2002 took place in the run-up the launch of Framework Programme Six. The event
provided an opportunity for delegates to learn about the IST programme of work for 2003 and
2004. In addition they were also briefed on new possibilities for strengthening collaboration
with other research initiatives at national and corporate level. Information about the
development of the European Research Area in the area of Information and Communication
Technologies was also presented.

Conference sessions covered a wide range of subjects, both technical and non-technical.
Delegates learnt about the latest technologies impacting such areas as e-learning, e-
government, e-heath and so on, and about the applications that have already taken place.
Some sessions were very forward looking, dealing with developments that are expected to
take place within Framework Six. Examples of long-term and high-risk research, such as
quantum computing and information processing were also presented. But delegates also learnt
that technology alone is not enough. Side by side with technology, are issues such as changes
to business and organisational processes, and social concerns about inclusiveness. Many of
the conference sessions also dealt with such matters, providing a balanced view of the issues
that need to be addressed, and steps necessary to achieve an Information Society for All.

The conference was intended to be the place to meet and be met by other researchers wanting
to form consortia for research projects in this field. With just over 3000 people attending the
IST 2002 event in Copenhagen, that intention was well satisfied. Conference delegates were
exposed to a wide range of opportunities to form Partnerships for the Future and the event
successfully set the scene for the coming years of IST research and development in Europe.
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Preface
The main issues addressed during the IST 2002 conference sessions are presented in this
report, along with the session conclusions. An independent team of eight rapporteurs attended
the event and prepared the reports on the conference sessions. The rapporteurs that prepared
the reports on the IST 2002 conference sessions were:

Salah Al-Chalabi, Chaltel Ltd.,United Kingdom
Maarten Botterman, RAND Europe, The Netherlands
John Buckley, United Kingdom
Brian Ellis, United Kingdom
Ken Fitchew, Clear Word, United Kingdom
Paul Kidd, Cheshire Henbury, United Kingdom
Hill Stewart, United Kingdom
Chris Turner, Turner-Bilton Consulting, United Kingdom

Three colleagues from RAND Europe assisted Maarten Botterman with his work: Andrew
Rathmell, Leon Cremonini and Lorenzo Valeri.

Paul T. Kidd (Cheshire Henbury) edited the final version of the report.

The opinions expressed in this report do not necessarily represent the views of the European
Commission.

Paul T. Kidd
Cheshire Henbury

November 2002
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Opening Session

Executive Summary and Conclusions

The opening session outlined the strategic and political setting for the IST 2002 event. The
topics that speakers addressed centred on the need to improve European research and
innovation. A particular point made was the importance of closing the gaps in research
investment between Europe and its major competitors. European investment in research is
lower than in the United States and Japan, and something must be done about this. The
European Research Area (ERA) was presented as one of the ways of helping to address the
shortfall. The ERA would help to improve co-ordination between national research policies
and efforts. Framework Programme Six is also an important instrument in helping to achieve
the implementation of the ERA.

A key message of the session was the importance of partnerships, which was also the theme
of the conference. The ERA would help to create forward-looking partnerships in Europe that
would help to improve innovation and the focus of research efforts.

Speakers expressed the view that Information Society Technologies (IST) are moving towards
an environment where the technologies would be embedded into the surrounding world.
People would interact with applications and services that would become almost invisible. The
age of interactions with computers via keyboards belonged to the past. Simple and easy to use
natural interfaces are needed. Inclusion is also important. The Information Society has to be
something for all, not just a section of the population. Placing the user at the centre of policy
and IST development is therefore important. The message is that technology for technology
sake is not the appropriate approach. Information and Communication Technologies (ICT)
would lead to improvements in quality of life, services, etc., but only if people have access to
and are able to use the technologies.

It is clear from what the three speakers said that Europe faces considerable challenges in the
future. One challenge involves maintaining investments in research, even during the difficult
economic conditions that are currently being experienced. The other main challenge lies in
meeting the ambitious targets and goals that have been set, such as increasing the percentage
of each Member States’ Gross Domestic Product (GDP) spent on research and reaching the
eEurope objective of making Europe the most dynamic knowledge based society in the word.

The three presentations clearly identified the problems and opportunities and described the
steps that are being taken at a practical level to respond to these within the framework of the
ERA, and particularly, within the context of the new IST initiative of Framework Programme
Six. The main message emerging from the session was the need to continue to improve the
effectiveness of the European research and innovation system, and one of the ways this could
be achieved is by working through partnerships.

Details of Main Issues Raised

Helge Sander, Danish Minister for Science, Technology and Innovation welcomed delegates
to the IST 2002 event. A key point made in this presentation was the importance of the vision
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of Ambient Intelligence based on people, rather than just technology. Information Society
Technologies (IST) are now at the centre of most activities. Developments such as the
Internet are bringing people together. However, there are major challenges to address. One of
these is that 52 percent of the worlds’ research and development in the field of Information
Technology (IT) takes place in the United States and a further 24 percent is undertaken in
Japan. Europe however, only accounts for 17 percent of the global total.

Europe has set itself the ambitious target of becoming the most dynamic knowledge-based
society in the world. Important to achieving this goal is to build for the future and this means
that strategic alliances are crucial. Researchers need to be able to work together and to share
resources.

Mr Sander completed his speech by saying, “under the Danish Presidency the European
Research Area is being turned into a reality. Denmark has many islands and conference
delegates should visit the Danish Pavilion in the exhibition area to see innovative research
that has been undertaken in Denmark.” He expressed the hope that the displays would inspire
future oriented partnerships.

Philippe Busquin, European Commissioner for Research, then addressed the conference on
the topic of the European Research Area (ERA). He said that, “Europe has a significant
research potential, with a high quality public research foundation and a high number of
technology graduates. There have been a number of success stories, for example,
microelectronics. Europe is also strong in a number of industrial sectors, such as software and
pharmaceuticals. However, European research effort is highly fragmented.”

To overcome this fragmentation and improve the co-ordination between national research
objectives and activities, the ERA has been created. The ERA is increasing awareness of the
European dimension of research and is bring together the parties involved. Importantly, the
ERA has led to the adoption of a substantially refined Framework Programme.

Framework Programme Six is one of the instruments for the implementation of the ERA. A
budget of 3.6 billion euro has been allocated to IST priorities, with 200 million euro extra for
GRID Research Infrastructures and updating of the Géant network.

Mr Busquin mentioned that research investments in the European Union are lagging behind
those in the United States. He said that, “an ambitious target of increasing the national
expenditure on research and development in each Member State to three percent of Gross
Domestic Product (GDP) by 2010 had been agreed in Barcelona. In addition, business
funding should reach two thirds of total investment in research and development.”

Actions are being taken at a national level to create a better environment for research and
innovation. Finland and Sweden already have research spending at or beyond the three-
percent target, but others have someway to go before achieving this goal.

In summarising, Mr Busquin said that there is a need to continue to improve the effectiveness
of the European research and innovation system. Most importantly, the European Union’s
under investment in research would need to be addressed. Measures to make the national
environments more conducive to investing in research also need to be taken at Member State
level.
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The final speaker, Erkki Liikanen, European Commissioner for Enterprise and the
Information Society, spoke about Europe’s position in the race to improve productivity and to
create and exploit knowledge. GDP per head in the European Union is almost 30 percent
below that in the United States. There is lower productivity in the European Union. The
average output per employed person is 25 percent below United States levels and the gap
continues to widen. There is also lower employment in the European Union, with two thirds
of the working age population in employment compared with three-quarters in the United
States.

During the 1980s and early 1990s there were improvements in labour productivity in the
European Union compared with the United States level, but since the mid 1990s there has
been virtually no improvement, while in the United States, improvements have been quite
strong.

The reason for the improvements in the United States has been research and innovation.
Investments in Information and Communication Technologies (ICT) have been a driving
force in productivity improvements. In addition there have been investments in ICT
applications, with efforts made to consider diffusion, re-organisation and skills development.

Research expenditure in the European Union, as a percentage of GDP, remains below that of
United States and Japan. The United States invests three times more on research and
development in the area of ICT, and 55 percent of research and technology development
effort in the field of ICT in the OECD (Organisation for Economic Co-operation and
Development) countries is undertaken in the United States. A further 22 percent is done in
Japan, while Europe only accounts for 17 percent. Research in ICT, as a share of total
research undertaken by business, is 38 percent in the United States and only 34 percent for the
European Union.

Mr Liikanen then spoke about the eEurope 2005 action plan. In the area of e-government the
intention is to improve services, but this also involves restructuring as well as using
technology. Top level commitment and safe-to-use technology are important parts of this area
of activity. Additionally, there is an intention to provide fully developed e-health and e-
learning applications. Efficiency and wide inclusion are important issues in these areas as in
e-government.

The expectation for the area of e-business is the creation of a dynamic environment, which is
open and encourages participation from Small and Medium Size Enterprises (SMEs).

Broadband must also become more widely available throughout the European Union as this
would help to increase the use of the Internet. Trust and security are also important issues to
consider and there would be a strengthened effort in this area.

Mr Liikanen said, “in times of crisis it is important not to reduce investments in research and
development. To do so,” he said, “would create negative impacts later on.”

Turning to the area of Information Society Technologies (IST) Programme in Framework
Programme Six, he said that bringing users to the centre of attention is very important.
Technologies would become almost invisible and the era where the surrounding environment
provides the interface to applications and services is part of the vision. This requires moving
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beyond keyboards, screens and personal computers to more natural interfaces and applications
that are simple and easy to use.

In conclusion, he said that, “the productivity gap needs to be addressed. More research into,
and use of ICT is also required, but technology for technology sake does not necessarily add
value. Finally, collaboration and partnerships are key assets for Europe.”

Additional Information

Session Chair:
Fabio Colasanti, Director General, DG Information Society, European Commission

Speakers:
Helge Sander, Danish Minister for Science, Technology and Innovation
Philippe Busquin, European Commissioner for Research
Erkki Liikanen, European Commissioner for Enterprise and the Information Society

Commission Contact:
 Fabrizio Sestini (fabrizio.sestini@cec.eu.int)
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Strategic Directions for IST in Framework
Programme Six

Executive Summary and Conclusions

This session was devoted to providing further information about the strategic direction for the
Information Society Technologies (IST) Programme within Framework Programme Six, and
outlining the underlying thinking for the new programme of work which covers the years
2003 and 2004. The speakers made a number of key points.

First, Europe now has a long-term vision for the development of the Information Society (IS).
This is based on the notion of Ambient Intelligence and placing the individual at the centre of
developments. Applications and services would merge into the environment and interactions
with the IS systems would become natural and simple. The IS must be developed for all.
Inclusiveness is therefore a core policy.

Second, the new IST Programme is getting under way at a time of economic slowdown in
Europe. The technologies remain vital to society and industrial competitiveness, but there is
evidence that companies are cutting back on research spending. In addition, the advent of the
European Research Area (ERA) means that there would be improved co-operation between
national research policies and activities, so the IST Programme can focus on few strategic
areas. The research activities will therefore be directed at those areas where Europe is strong,
such as mobile and wireless, and at the new opportunities that arise from the long-term vision
of Ambient Intelligence.

Third, partnerships are key to the success of the ERA and the IST Programme. Partnerships
provide many benefits and are one of Europe’s strengths. However, there is still a need to
improve and develop partnership and co-operation capabilities across Europe.

The main conclusion of this session was that the new IST Programme could not be regarded
as business as usual. There are significant differences between the approach adopted in
Framework Programme Five and that being pursued in Framework Programme Six. There is
greater strategic focus and an intention to support larger projects with bigger budgets. Greater
co-operation would therefore required.

Details of Main Issues Raised

The objective of this session was to introduce the Information Society Technologies (IST)
programme of work for the years 2003 and 2004 and its relations to European policies and
initiatives notably eEurope 2005 and the European Research Area (ERA). This was done by
the new Director General of DG Information Society, together with the chairmen of the
Framework Programme Five, IST Advisory Group (ISTAG), and of the newly created
Framework Programme Six ISTAG.
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The panel members presented the strategic directions, and their rationale, which are addressed
in the IST workprogramme. The session also outlined the main features of the first call of
IST.

Fabio Colasanti, Director General of the European Commission’s DG Information Society,
gave a brief overview of strategic directions for IST in Framework Programme Six. Because
of the economic slowdown in Europe, the context for research and technology development in
Information and Communication Technologies (ICT) has changed. Companies are cutting
back on research expenditure, but the importance of ICT for the economy remains vital. ICT
is essential for competitiveness and social changes. It also supports important work
undertaken in the sciences.

With the advent of the ERA, a new research environment has been created in Europe. There
would be stronger co-operation between national and European Union research effort and a
move towards a European research policy. As a result, there would be co-ordination and
integration of national research efforts, so within Framework Programme Six there will be
more focus on specific areas. The new Framework Programme has to be seen as one of the
instruments for implementing the ERA. With the introduction of Integrated Projects and
Networks of Excellence there will also be larger projects with bigger budgets. As a result, the
number of areas supported is bound to decrease.

Mr Colasanti said that, with the help of the ISTAG, the essential objectives and strategy have
been determined. The essential objectives are to strengthen European industrial
competitiveness and the technology base, and to encourage development of the information
and knowledge society for all. The strategy will be to concentrate and focus on specific areas
and to build critical mass. The focus will be to capitalise on Europe’s strengths. The IST
Programme would be visionary and forward looking with a 10 to 15 year time-scale, implying
also more long-term high-risk research. There would also be strong links between research
and research policy objectives, for example, such as the goal of inclusiveness.

The driving vision for IST in Framework Programme Six involves bringing users to the centre
of attention. Technology should be adapted to people and business needs. Intuitive and simple
interfaces need to be developed for an era where the interface to applications and services is
peoples’ environment. Finally, opportunities for applications, new products and new services
must be addressed.

The approach involves a two-year workprogramme, with a more limited number of calls than
was the case in Framework Programme Five. Furthermore, there will be concentration on 23
strategic objectives for the two years, with 12 addressed in 2003 and 11 in 2004. Currently,
the assumption is that about two thirds of the budget would be targeted at the new instruments
(Integrated Projects and Networks of Excellence).

The strategic objectives are to reinforce leadership where Europe is strong, for example in
mobile and wireless technologies and applications, and to seize new opportunities that arise
from the vision, for example, new interfaces. Technology alone however, is not enough.
There must be co-evolution of technologies and applications.

In summarising, Mr Colasanti said that, “Framework Programme Six provides a key
opportunity to shape and improve the impact of ICT research in Europe. The focus would be
on the next generation of technologies and applications.” Continuing he said, “there would be
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a new approach with further concentration and building of critical mass.” Finally, he stressed
that, “Europe’s key asset is collaboration and partnerships, and this has to be built upon.”

The next presentation was given by Angelo Airaghi, senior advisor to the board of
Finmeccanica, Chairman of ISTAG in Framework Programme Five, and Vice Chairman of
ISTAG in Framework Programme Six. He spoke about helping the emergence of research
agendas in Europe.

ISTAG was formed in 1999 with a mission to provide strategic orientations to the IST
Programme. Rather than using forecasting to set the scene for the future, the ISTAG adopted
a visionary approach. The methodology used places the individual at the centre, whilst in the
United States the organisation is placed at the centre. The implication of this individual-
centred view is that 100 percent inclusion is needed – 99 percent will not be good enough.

The results of the ISTAG’s work are a vision called Ambient Intelligence where the
technology almost becomes invisible and where user interfaces would become extremely easy
and natural to use. The process of creating this vision has contributed towards a wider sharing
of ideas and ambitions and initiated concentration of efforts in the IST Programme. The
vision of Ambient Intelligence has been confirmed, with the individual at the centre. Also
identified as important is mobility, because people are mobile.

As for the future, Mr Airaghi said that, “European Union resources are a fraction of what is
spent on European research. There is a need to focus and to concentrate European Union
expenditure on a few main areas.”

The final presentation was given by José Luis Encarnação, Director of the Darmstadt
Research Institute of the Fraunhofer Research Society, and Chairman of ISTAG in
Framework Programme Six. He addressed the conference on the topic of research, innovation
and partnerships.

He began by observing that the classical linear model of innovation is no longer appropriate.
A new model involving a cycle through stages and a dynamic flow of new ideas, experiments,
insights and information is needed. This new model is interactive and at its core is discovery
and innovation. He identified a critical innovation path that involves moving from
understanding through to turning knowledge into priorities.

The key challenges in the area of innovation were presented. Competition is global and fierce
and it is important to gain leadership on the innovation path, but entry barriers remain high.
There are also many complex technological and social implications making the innovation
process more complicated. There is also a need for increased multidisciplinary research.
Maintaining openness to emerging fields, whilst focusing on core business is also important.

Mr Encarnação explained why there is a need for partnering. He said, “Europe has a high
level of academic expertise, but there is too much fragmentation. There is also clear industrial
strengths, but weaknesses in some critical areas.” Continuing, he explained that, “there are
many disciplines working in research, but limited interdisciplinary research. The multicultural
nature of Europe provides opportunities, but national approaches predominated. It is also clear
that in some parts of Europe, industry and academic collaborations are very strong but in
other parts there is a need for improvement.”
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His conclusion was that there are peaks of strengths at national level and in individual
companies, but there are critical gaps that need to be addressed, hence the importance of
partnerships. Partnerships are useful because they can spread risks, combine complementary
skills, build critical mass and facilitate wider and quicker adoption. Europe’s main success
stories, such as microelectronics, have been built on consensus and partnerships. The
partnerships required cover public and private sector collaborations, working across borders
throughout Europe, and co-operation among large and small companies, universities and
research laboratories.

Finally, Mr Encarnação said that collaboration is the key to accelerating and improving
research and innovation in Europe. The IST Programme provides a unique opportunity to
build partnerships. Framework Programme Six will provide the additional means, within the
context of the ERA, to strengthen multidisciplinary collaboration, both across the innovation
cycle and across borders and sectors. The IST workprogramme focuses on the areas that need
to be addressed at a European level to develop leadership and to seize opportunities.
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Keynote Panel: the Future of the Information
Society

Executive Summary and Conclusions

A panel of international experts covering technology, content, society and economics
discussed the future of Information Society. Societies are created by their ability to
communicate with content within a social context. The realisation of interconnected societies
with rich content has not been realised owing to conflict between the availability of free
content on the network and the fragmented legal frameworks regulating content ownership
and distribution. The quality of content and intelligence needs to be managed, putting the end-
user at the centre of future systems.

From the technology perspective, current systems can realise Ambient Intelligence, but there
is a need to ensure that this drives the technological innovation needed to realise the
Information Society in Europe. It is also necessary to reconsider the current way in which
companies and universities collaborate in Europe. In the future, the fastest-to-market
application with the shortest value creation cycle would be successful. Technology, especially
mobile, would evolve over the next few years to provide real-time, rich multimedia content.
Third generation systems would build on the success of second generation systems, enhance
their capabilities, and support new mobile services. However, there is a need to undertake
research and development now to build the mobile systems for 2010. The spectrum for such
systems would be identified by the World Radio Conference in 2006.

Europe also has to address the shortage of high skills in Information Technology, and
encourage start-up companies by providing the environment needed for them to thrive,
especially during the early stages of funding. Europe should invest in optical fibre-to-the-
home to encourage innovation in applications and content. It should also focus on the next
generation Internet, with billions of interconnected devices.

Details of Main Issues Raised

The session chair Fabio Colasanti welcomed the audience and the panel members.

The first speaker, Leonardo Chiariglione, presented his views on the technology-content-
society. He pointed out that the foundations for any society are a sense of common origin and
religion, allegiance to a common authority and language. However, what makes a society is
its ability to communicate. The content of a communication could be text, graphics, pictures,
audio, or video but, above all, content linked within a social context.

Mr Chiariglione is one of the pioneers of the multimedia standard MPEG (Moving Picture
Expert Group) and he started this work with the dream of interconnecting everybody and
providing them with access to multimedia content. However, this dream has not been realised
because of the conflict between free content and Intellectual Property Rights (IPR) of content
creators. Elements of this conflict include the size of technology-enabled communities and the
varying rules covering IPR in different countries. Today, content providers see their rights
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being threatened by new technology and are pressing for stricter controls. Libertarians on the
other hand are resisting attempts to modify the legal status quo. In addition, many Internet
start-ups have collapsed and commercial pay-television operators are under pressure to
survive. This could strengthen the position of monopolistic operators and reduce competition.
However, he said, there is still hope. It is necessary to agree upon three main principles:
content has value; those who create and distribute content are entitled to remuneration; and
the user should, for a fee, be able to access any published content in a technology-independent
way. This is a practical and realisable dream but it requires genuine competition. He
concluded by introducing the MPEG-21 project, which aims to create a global e-commerce
environment for content.

Emile Aarts addressed the question of Ambient Intelligence for the new everyday. Ambient
Intelligence, he said, is based on two empirical laws. The first is Moore’s law, which states
that the performance of semiconductor devices will double every 18 months and is leading to
the presence of semiconductor devices in virtually all, everyday gadgets. The second assumes
that the future economy would be an experience economy where shared experiences could be
as simple as sitting on the beach.

To realise this vision, Ambient Intelligence should be similar to the ideal English Butler –
almost invisible but anticipating the user’s needs and coming up with context aware,
personalised answers. The challenge is to make it natural and easy to interact with the system.

He then showed the PHILIPS Homeland where the homeowner is recognised by his door. The
door lets him enter the house where he is also recognised by his electrical systems and
gadgets. These allow him to vacuum the carpet, read his e-mail, make a high-resolution video
call to his daughter, browse the television or choose the view from the living room window.
Current technology can do all of these things, but the more important question is whether
Ambient Intelligence could be the paradigm that drives the technological innovation needed
to arrive at a new Information Society in Europe. If the answer is yes, then it is necessary to
think about whether the way that organisations currently collaborate in Europe is the best way
to address the innovation challenges presented by the new paradigm. Dr Aarts concluded by
suggesting that the keys to market success are not the smartest systems or killer applications,
but fastest to market applications with the shortest value creation cycle.

Magnus Madfors explored the evolution of wireless technologies. He started by highlighting
the basic requirements that they need to meet, starting with safety, social communication,
entertainment, empowerment and timesaving, and finishing with fun or entertainment. He
suggested how personal services might evolve from starting with second generation personal
messaging, via traffic information with crude maps in 2.5 generation and General Packet
Radio Service (GPRS), to live traffic information services in third generation devices.

Another example is that the still pictures that can be transmitted over 2.5 generation networks
will evolve into video clips on third generation networks. Services have evolved from the few
kilo bits per second (kbit/s) offered by capabilities of first generation mobile systems to the
tens of kbit/s offered by today’s supporting text at a few Kilo Bits per second, for second and
2.5 generation systems. Looking forwards, third generation systems would support high
quality video and video streaming at up to two Mega bit/s. Third generation could also
support a wide range of other audio and video services.
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The demand for first generation and second generation mobile messaging services (SMS –
Short Messaging Services) have grown from five billion per month in 2000 to 25 billion per
month in 2002. Dr Madfors suggested that, based on the experience of the first two
generations of mobile telephony, there is now a need to start doing research and development
on fourth generation systems, services and standards for 2010-2012. He said that the Wireless
Strategic Initiative and the Wireless World Research Forum have already been established,
and they would be looking at activities beyond third generation. The spectrum for such
systems would be identified by the World Radio Conference in 2006.

He concluded by saying that he expected the first wide-band mobile services to be launched
in the second half of 2002 or first half of 2003, and that these would be complemented with
other radio technologies, such as Wireless Local Area Networks.

Roberto Vacca started his presentation on managing the quality of intelligence by agreeing
with the Information Society Technologies (IST) Advisory Group that, more is needed than
just technology to satisfy the need for content-oriented tools to guarantee the success of the
Information Society.

One of the main problems facing the Information Society is the shortage of Information and
Communication Technology (ICT) skills. To solve this problem he suggested learning from
Finland, which has created more than 32 high technology teaching establishments and has
achieved enviable levels of skills in its workforce. However, a more acute problem is
identifying end users and their actual requirements. A further problem is the socio-economic
and geographical digital divide that exists in, and among, the European Union countries. It is
also necessary to make sure that broadband technology is accompanied by high quality
content that matches its capabilities.

Dr Vacca suggested that it is necessary to think about how civilisation could be re-constructed
continuously. “It is imperative,” he said, “that the end user is given choices.” It is also
important to manage risk much better than is done today. His final thoughts were that, “ICT is
a very important subject and it should contribute to an open, prosperous, and above all
controversial society.”

Finn Helmer explored the status of start-ups in Europe. These, he suggested, usually begin
with clusters of competencies around universities that produce top-notch candidates and
creative environments. By adding networking to create matchmaking, a start-up is born. The
key challenges are the availability of seed funding and the customer test. Seven out of 10
start-ups fail at this stage. He argued that governments could play an important role in helping
start-ups. They could reduce paperwork, could provide seed funding (one to two million
euros) to ventures that are highly likely to succeed, could provide initial capital where
customer feedback is positive, and could create a network of mentors who are themselves
experienced entrepreneurs.

An exciting area for the future is the Next Generation Internet where billions of devices
would be connected. The technology should provide the means for imagination to take control
of technology. The current poor financial state of the telecommunications sector would pass,
and perhaps people should learn from the Chinese character for crisis, which is a combination
of the characters for danger and opportunity. The market shakeout is an opportunity to
fundamentally change the cost structure of the industry and radically reduce capital and
operational costs. Mr Helmer said that the deployment of optical fibre systems providing
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fibre-to-the-home would encourage new start-ups and provoke innovation in Internet content
and services. This is the right time for the European Union to act as, and to become a leader.
He concluded by calling for a bold policy to unleash the power of innovation and the new
technologies.

Juha Ylä-Jääski, the final speaker, chose life goes mobile as his theme. Future mobile systems
would support not only voice, but also multimedia content including text, pictures and video.
It would also support services such as games, person-to-person communication, third party
content and business services.

Three elements underpin any mobile service. These are user-acceptance, technology and the
business model. In the end, it is user-acceptance that determines the success of the service.
The foundation of the next generation of services would be open standards and a common
architectural framework. This would involve several technologies, such as packet data, Java
and mobile eXtensible Mark-up Language (XML). Mr Ylä-Jääski noted that mobility would
also cover machine-to-machine communication. However, future personal mobile terminals
would provide immediate access to music, games and match the user’s lifestyle. They would
offer the same rich mix of media that users currently expect from the Internet.

There was a lively discussion at the end of the session with questions covering several issues.
The first is related to the role of European multinationals in providing a vision for Framework
Programmes Five and Six. The panel members replied that the vision was formulated from
contributions made by many companies including some from Small and Medium Size
Enterprises (SMEs). Large companies have historically played a major role in formulating
European standards that are important to the future of IST. The true leadership would come
from companies providing technical solutions to technical problems.

The issue of regulation was discussed, and the panel members agreed that less regulation is
better, and that regulations are not needed to impose technical standards. All that is needed is
technology and pieces of equipment at the right price. It was noted that there were no women
experts on the panel, and the session chair responded by saying that several had been invited
to the panel, but unfortunately they had all declined.

Security was raised as an issue, which Dr Vacca considered as a very complex area, stating
that hackers are the problem of modern civilisation. The panel was asked about Wireless
Local Area Networks (WLAN) and if they represent a niche for third generation systems. Dr
Madfors replied that WLANs translate to wireless access in the local loop, and should
complement the mobility offered by third generation systems.

The panel was asked whether it is conceivable to provide communications without network
operators. Several members of the panel replied that it is definitely possible to provide
communications without network operators, but standards are still needed to ensure
communication anywhere and anytime. The panel was asked about the best way to identify
user needs. Dr Aarts replied that Philips has a team that identifies user needs by observing
people in their environment, and these observations feed into product design. They also give
technologies to users and universities who provide them with feedback. Mr Hemler added that
start-ups identify user needs by finding a customer for their products, which is the real acid
test.
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E-government by 2010: from Utopia to
Realisation

Executive Summary and Conclusions

Sir Thomas More, English statesman and writer of the early 16th century period, wrote a book,
published in 1516, called Utopia. More’s vision of utopian government was used to set the
scene for presentations exploring what e-government has achieved so far and what it could, or
should, aim to achieve in the future.

A common theme of the presentations and the subsequent discussion was that e-government
is not simply about automating existing administrative processes and providing on-line access
to government services. E-government also involves detailed analysis of what public
authorities do and how they can deliver their services more efficiently to businesses and
citizens. It also involves using technology in ways that make it easy for ordinary people to use
e-government services.

Initiatives such as the Global Cities Dialogue have helped raise awareness of the opportunities
presented by e-government. Within Europe, significant progress has been made but more
needs to be done to meet the eEurope goals for 2005. Successful implementation depends on
buy-in by the most senior politicians and officials at each level of government. Local
authorities have a particularly important role to play because, in many countries, they are the
principal points of contact between the official world and the ordinary citizen. It is also
important to recognise that government has several dimensions – government-to-citizen,
government-to-business, and government-to-government – and that e-government has to
deliver effective solutions in each dimension.

It was suggested that the emerging knowledge society presents an opportunity for using e-
government to create, in Sir Thomas More’s words, “not only the happiest basis for a civilised
community but one which, in all human probability, would last for ever.”

Details of Main Issues Raised

The individual presentations were linked with quotations from Sir Thomas More’s 16th

century vision of utopian government, along with observations from more recent figures, such
as Vaclav Havel and Willard Harman, about how society should respond to the challenges of
today.

Opening the session, the chair Craig Winneker emphasised that the evolution to e-government
presented major challenges to society, in terms of both shaping and realising the paradigm for
e-government. He offered six commandments for e-government. These are inclusion, trust,
security, participation, best practice and transparent services. He observed that e-government
has some way to go, even in the more advanced countries. For example, getting a car licence
plate in Belgium still involves joining a lengthy queue outside the registration office.
However, it is possible to make the mistake of deciding to do something just because it is
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possible. The Norwegian Government’s idea of putting everybody’s tax records on-line has
not proved popular with the public.

The first speaker, Lone Dybjkær, started by saying that e-government is not about technology
– the technology must add value to the administrative processes. As yet, the goal of putting
the user at the centre of the process has not been fully achieved and the technology is not yet
sufficiently user-friendly to involve and motivate citizens. This is more so for women because
most people’s initial experience of the computer world is through male-oriented adventure
games and, as a result, non-technical women found the Internet intimidating.

A way has to be found of making the Internet as much a part of everybody’s day-to-day life,
as the electricity supply. She suggested that one way of making things easier would be to let
people use their own languages correctly (including the special characters found in most
European languages) and allow people to use their own names in e-mail addresses. The digital
divide is real and has several dimensions, rich versus poor, North versus South, male versus
female etc. Finally, she observed that one of the problems of introducing e-government is that
it requires changes in the political environment – and changes are not usually popular with
those in authority.

Jan Krzysztof Frackowiak started by outlining the responsibilities of the Polish State
Committee for Scientific Research and its Chairman, the Minister of Science. He pointed out
that the Minister is not only responsible for science but also for Information Technology (IT)
implementation. He briefly reviewed recent Polish legislation relevant to IT implementation,
drawing particular attention to the September 2001 act on public information access. Other
important legislation on e-commerce, e-payments and IT implementation in public authorities
is currently in the pipeline. The latter act would create unified standards for Information and
Communication Technology (ICT) systems and establish a strategic plan for their
implementation, involving both sector-specific and inter-sector projects. The minister is
responsible for overall co-ordination of IT implementation but most projects are not centrally
funded. He said that e-learning is an important priority in Poland and offered examples of
existing and planned initiatives. Because of Poland’s strong tradition in basic research, it
recognised that tomorrow’s applied research depends on today’s basic research.

André Santini asked the audience to consider whether it is possible to meet the eEurope
targets for 2005 before thinking of a vision for 2010. Figures from 2001 showed that only
Sweden and Ireland have met the 70 percent target for implementing on-line administrative
services. The European Union average is 55 percent, although individual countries have
particular areas of strength.

He then moved on to introduce the Global Cities Dialogue (GCD), an international network of
mayors and senior local government officials aimed at ensuring that the development of the
Information Society should benefit all their citizens, communities and peoples of the world.
Established in Helsinki in 1999, GCD has grown from 10 to 125 members, and sees e-
government as its priority for the coming year. E-government is not simply a question of
producing electronic versions of what administrations currently do. It would only bring
administrations closer to the public if it transforms the way that administrators work and
produces a better quality of public services. GCD sees local authorities as an important agent
for change. “The Internet,” he said, “is primarily a tool, which should provide citizens with
access to services 24 hours a day, seven days a week.” His own local authority in Issy-les-
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Moulineaux has made significant efforts to improve the availability and usage of its services
but recognised that there is still much to be done to address those outside the digital world.

Oliver Blank introduced EICTA (the European Industry Association for Information Systems,
Communications Technologies and Consumer Electronics), noting that its lengthy name
reflected the convergence that has taken place between these three sectors over the last 10
years. EICTA involves 29 national ICT associations from 19 countries and represents over
10,000 enterprises across Europe. Its eight main committees are addressing issues that reflect
the priorities of eEurope 2005. To date its achievements include raising the awareness of both
the authorities and the general public about the potential of e-government, and highlighting
the twin goals of efficiency and availability. The 2001 Brussels showcase had provided an
excellent snapshot of what has so far been achieved across the European Union and a similar
event is planned for 2003. However, it is still important to convince top-level figures that e-
government is of value to them. Political leadership of e-government initiatives is essential,
whether at local, national or European level – the job is too important to leave to the IT
department. A measure of state funding would be required to ensure an integrated approach to
e-government at all levels. Citizens need an incentive to take up e-government services, for
example, if they file an electronic tax return, they may be offered a discount or extra time to
pay. Like any other product or service, e-government must be marketed properly; it is not
sufficient to implement it and hope that people would use it.

The final speaker, Mark Luyckx, invited the audience to consider not 2005 or 2010 but 2020,
where he offered a vision of something similar to More’s utopian society. Government is no
longer largely a male preserve and has accepted that looking after the common good on a
global level is a win-win situation. Instead of managing society they have moved on to
providing it with ethical leadership. He speculated on how and why this change would come
about. The driving factor, he suggested, would be the knowledge society. This would
gradually destroy traditional hierarchies and create an environment that favoured transparency
and sharing. Some 60 percent of the European economy is intangible, that is to say knowledge
based, and the proportion is growing. Perceived disadvantages of today’s European model
(cultural diversity, high social costs etc.) in a market economy could turn into positive
advantages in a knowledge economy, where sharing and creativity would be paramount. A
more caring society, which addresses its global responsibilities, would emerge – not because
people necessarily want it but because this would be the way forward in the knowledge
economy.

During the discussion session it was suggested that the government-to-business dimension of
e-government is more important than the government-to-citizen dimension, because
businesses has more frequent dealings with officialdom than the average citizen. The
government-to-government dimension is also important because streamlining the internal
process of administrations would make them more efficient.

One questioner asked whether e-government would result in more or less government. The
panel thought that it should definitely mean less government. The issue was raised of the
credibility of local government in bringing services closer to the citizen, given the
progressively declining number of people prepared to vote in local elections. Another
questioner asked whether, if people seriously believe in the value of e-government, it should
be implemented in total somewhere as a pilot to find out whether it really works. The panel
suggested that the problem with such an approach is that it is not yet known how to ensure
that e-government delivers more efficient government, which businesses and individuals
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could use on a self-service basis. Implementation is not simply a technical question; it
involves thinking about what government is for and how it should work.

Closing the session Craig Winneker said that, “although it is not possible to predict the future,
it could be shaped by projecting a positive scenario of how to move forward to the utopian
vision.”
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Bridging the Divide

Executive Summary and Conclusions

How deep are the divisions within society owing to the digital divide? Could anything be
done about it? The presentations and discussions in this session were unanimous in pointing
out that although access is a precondition for participation, it is not adequate, in itself.
Experience, digital literacy, social stands, are all factors that play an important role, while
education and training as well as demonstration of good practice and awareness raising are
equally important policy levers. Although it is clearly in the interest of industry to prevent the
gap from widening, from a longer-term perspective, business cases for investment by the
market are limited. Government would need to play a leading role.

From a global perspective the main issue is not so much the digital divide: the divide between
North and South is much more significant. Poverty (that is to say, less than half of the average
income is less then seven United States dollars a day) is common in most parts of the world,
and the concern about availability of fresh water and food is higher than the need for Internet
access.

Information Society Technologies (IST) could help to close that gap, but only if implemented
in a sustainable way. The North will need to take the lead in the investment, as the South can
not afford to do that. The incentive is clear: sustainability and therefore the South’s road for
development affects the sustainability of the world, at large.

For women and the elderly within Europe, the digital divide is becoming less. Although a gap
still exist, participation in these groups is developing faster then average. However, for the
less educated and even more so for the lower income quartile, the gap seems to have widened
between 2000 and 2002.

Framework Programme Six is now focusing on strategic objectives and the impact of research
on the longer term provides a home for research related to the digital divide. One of the major
societal challenges is the move towards an inclusive knowledge society.

Details of Main Issues Raised

As technologies continue to advance and become more and more complex, a major objective
for developing services and applications is to ensure the complexity is hidden from the
general view. Once the underlying technology is pushed into the background, people would
be unaware that they are using it. In this way, easy and intuitive to use technology could
contribute to the creation of a more inclusive society. However, the danger exists that the
current digital divide could become wider still, rather than smaller. The divide is not only a
function of the user-friendliness of technologies but has social, geographical and political
dimensions as well.

The aim of the session was to stimulate connections among the Information Society
Technologies (IST) research community and the three main Action Networks concerned with
widening participation in a sustainable networked knowledge society in the European Union



IST 2002 Conference Final Report 28

and around the world. These Action Networks are the Global Societal Dialogue, the Global
Business Dialogue (GBDe) and the G8 DOT FORCE. The discussions also touched on the
relationship between future Information Society developments and the outcome of the World
Summit on Sustainable Development (WSSD) in Johannesburg.

Session chair, Peter Johnston, highlighted the importance of such a debate in his introductory
remarks. He indicated that, in his opinion, the debate is an indispensable part of the move
away from large sets of fragmented research activities towards large projects able to deal with
subjects in the future. Prior to giving the presentations regarding results of IST research, he
gave the floor to Dr Baldwin Ngubane, Hannes Sellhofer, and Professor Frans Josef
Radermacher.

As a government representative with responsibilities in the area considered, Mr Ngubane, the
Minister of Arts, Culture, Science and Technology of the Republic of South Africa played an
important role in the WSSD. Hannes Sellhofer represented empirica, and has done research
on measuring the digital divide. Professor Radermacher has done extensive work related to
WSSD, and aims at finding a more sustainable balance in the world with emphasis on equity
issues.

Minister Ngubane expressed his appreciation for having the opportunity to speak at IST 2002.
He saw an urgent need to build global partnerships to address the growing digital divide –
which in his opinion is an impediment to international sustainable development. Closer
collaboration with the European Union is also very important in this issue.

South Africa successfully hosted the World Summit on Sustainable Development – poverty
eradication is now at the heart of the sustainable development agenda. Although the WSSD
achieved significant successes in areas such as water, energy, housing, agriculture and
biodiversity, it was less conclusive regarding Information and Communication Technology
(ICT). However, he pointed at the upcoming World Summit on Information Society as the
next opportunity to focus more on this.

Minister Ngubane also indicated that ICT is the focus of the New Partnership for Africa’s
Development (NEPAD: http://www.nepad.org). There is now international consensus on the
fact that science and technology are tools and not rewards for development. The role of ICT
is crucial for development: it could help to improve access to information and
communication, and thus contribute to reducing the barriers to knowledge and participation. It
is difficult to ensure this, but NEPAD formulates an ambitious plan based on:

Strategies:
?  Infrastructure and Human Resource Development;
?  Policy reform;
?  Innovative use of applications.

Objectives:
?  Doubling tele-density;
?  Lowering cost, improving reliability of service;
?  Local-content software;
?  Larger pool of ICT professionals.
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In order to achieve this, international partnerships are crucial for Africa. The role of the
European Union is especially important. Initial tools are already in place:

?  Creative use of IST component of Framework Programme Six to foster research and
development collaboration with developing countries.

?  Access to resources of development co-operation instruments such as European
Development Fund (ACP-EU Forum on Research for Sustainable Development:
http://www.ue-acp.org).

Hannes Sellhofer explained that the digital divide as such, is essentially only a modern
version of the 70-ies knowledge gap debate. As the gap barred some people from
participation, it is important to see how the gap develops, and what policies affect them.

In the context of the project SIBIS (http://www.sibis-eu.org) empirica created a digital divide
index (DIDIX) based on several indices (income lowest quartile, education until 15 years of
age, age older than 55, gender –women). Although DIDIX indicates no change in Europe in
the gap between 2000 and 2002, it is interesting to see that both the gender gap and age gap
are getting smaller. However, the gap is widening for those with a lower income, and to a
lesser extent, for those with less education.

Frans Josef Radermacher approached the subject from the view of the Global Societal
Dialogue. He highlighted that half of all people would never use a telephone. The digital
divide is only part of a much bigger global divide: between North and South. There is some
hope that IST could help close the gap. However, as important as IST could be for achieving
something, other measures are needed as well to close the gap. It should be realised that in
many parts of the world the main problem is access to water, before access to a personal
computer.

During the WSSD the world came to understand that the real issue is overcoming poverty.
Using the United Nations definition on poverty (less then half of the average income, that is
to say, seven United States dollars a day) it is obvious that the gap is big. Two billion people
earn less than two United States dollars a day and one billion earn even less than half of that a
day.

Overcoming this is even more difficult in a time when the environment is being stretched to
its limits. According to projections, the pressures on the environment could lead to enormous
problems by 2050. Boosting the world average income included the very real danger of
resulting in a world-wide increase in consumption. The real problem is dealing with scarce
resources and pollution problems world-wide simultaneously, while developing the South and
reducing poverty.

Professor Radermacher highlighted that Europeans now try to make agreements with partners
on new standards and are willing to co-finance that, which he saw as a crucial necessity. He
emphasised that the new partnership need not only more financial support but also more
technical and intellectual support.

Following the introductions, Peter Johnston asked Dr Ngubane his opinion about the priorities
for action. The minister expressed his concerns about the social dimension of the digital
divide. Current initiatives are not always focussed enough. Research is important, but even
more so are development aid and international collaboration. Fair trade is crucial in this.
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When requested Hannes Sellhofer explained that measuring the digital divide is a very
different issue depending on whether a global, European or regional scale is considered.
DIDIX is designed as a measure on European scale.

Following these presentations and questions the following speakers made short contributions:

?  Leire Aginako Arri (EUSKALTEL S.A.) spoke about the project Rural Wins that aims
to draw up a roadmap for ICT solutions for Rural Areas and Maritime Regions. The
project looks from both the technical and economic perspectives. Initial findings
include a vision on the expected uptake of broadband and e-applications
(http://www.ruralwins.org).

?  Karel Charvat from the Czech Centrum for Strategic Study talked about
implementation of advanced wireless communications and knowledge management
methods into multimedia systems and services for agricultural practice.
((http://www.wirelessinfo.cz).

?  Johan Eksteen (CSIR) repeated that in many parts of the world other priorities exist
above computers and networks. However, bridging the digital divide needs to be done
in a sustainable way. Key for this is critical mass: sparse small projects would not
make a difference.

?  Raphael Koumeri (PLANET Ernst&Young S.A) presented results of the ISIS project,
which is aimed at awareness of the Information Society, in particular in the South
Eastern Europe countries (SEE). According to Mr Koumeri, South-eastern Europe
could be treated as a homogenous region only to a certain extent. Each country is an
individual case. These countries, in spite of their problems, show opportunities for
good development, concerning e-business and in the ICT area. For this they depended
heavily on formal and clear ICT strategic planning and commitment. All standards,
specifications and legislation have to be in accordance with that in force in the
European Union. But above all, they depended on funding by the European Union and
international donors. Many of the countries face ICT skill shortages. To seize the
opportunities, the various institutions and businesses of the SEE countries need to
establish long term partnerships and engage in networking.

?  Stelios Sartzetakis (Greek Research & Technology Network - GRNET S.A.) talked
about the role of interconnected research and education networks in the SEE
development. He suggested to start bridging the digital divide towards SEE by
connecting the existing regional NRENs (National Research Networks) to the major
European and global research networks. The project SEEREN will be launched to
facilitate this shortly (http://www.seeren.org).

After this initial series of presentations by IST supported projects, Peter Johnston asked Frans
Josef Radermacher his opinion on the role of industry in reducing the gap. Professor
Radermacher agreed with the notion that industry has a role in reducing the digital divide, but
first and foremost, governments need to act and address those issues, establishing a global
design of economy in such a way that a better balance is pursued. He also emphasised that
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connecting NRENs is nice, but would only contribute to closing the digital divide when
placed within a wider framework.

Continuing, the following speakers made short contributions:

?  Gabriella Cattaneo (Databank SpA) explained that one of the findings substantiated by
the STAR project is that there are other dimensions to digital literacy than simple
access. To address this, training as well as creation of a favourable culture is as
important as access to a networked computer itself. Furthermore, it is important to
understand that even in a high growth scenario, penetration of Internet access is not
likely to be much more than 60 percent of Europe’s population by 2010
(http://www.databank.it/star).

?  Michael O Foghlu (Waterford Institute Technology) reiterated that it made a world of
difference when talking about the digital divide within a country, or within Europe, or
even global. He believed that the marketplace would stimulate access in the periphery
of Europe, but warned that when Information Technology (IT) came together with
telecommunications (convergence), communications would become more complex,
and the constant need to upgrade software and tools would tend to make it costly.
According to the speaker, it is particular worrying that the European Union is
considering joining the United States in its scheme for software licensing and
patenting. Open software is key to avoiding even more widening of the gap.

?  James Goodman (Forum for the Future) talked about the Digital Europe initiative, and
emphasised the social responsibility of business in the Information Society. Nowadays
sustainable business is very dependent on the level of human capital within
companies: a digital divide has therefore become a business risk. The question is this,
is there a business case to counter this and could businesses be expected to address
this themselves, or should this be left to government. In setting policy priorities within
the European Union it is important to understand that, particularly in accession states,
fixed line access is low, and in some countries is even declining. All countries should
have a Universal Service Obligation (USO), however, at times mobile lines are much
cheaper and could be a way forward to allow more people to communicate much
faster then through fixed lines. For politicians it is necessary to say what is more
important: mobile telephony for all in Europe, or fixed Internet access for some?

?  Jeremy Millard (Danish Technological Institute) focussed on the role governments
could play. Government may have a major role in the digital divide but first needs to
address certain challenges: do more with less is the first. Second is to deal with the
digital divide: how to ensure access for all. Third is for governments to become more
open, transparent. E-government is important in this. When implementing e-
government, which is about supporting delivery of services that are provided in
traditional ways as well as access to government information, governments do
stimulate the use and further integration of digital means. How or whether both
objectives can be reached (more efficient government, as well as more inclusiveness)
is the question: is it possible or is there a trade-off. (http://www.prisma-eu.org)

?  Susan O'Donnell (Models Research) said that IST researchers have to respond to
social issues. Social issues (like poverty) have always shaped developments. The
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current state of affairs is different across the world, but also the way IST is used is
different. Nevertheless, it is possible to learn from each other. She pleaded for parallel
approaches to address the digital divide: to improve Ambient Intelligence by use of
unobtrusive ICTs, as well as to improve human capital (ICT skills) and sustainable
employment for disadvantaged groups. Technologies have to be easier to use, but it is
also necessary to increase the capacity, and engage human capital to use it
(http://www.models-research.ie).

?  Heidi Schelhowe (University of Bremen) expressed the view that IST is not gender
neutral, which already proves that IST is not a question of access. She pleaded for
promoting awareness to include more female participation in the work of IST
projects. In line with this she proposed the following objectives for Framework
Programme Six and the European Union:

?  Concentrating research and development activities on gender and IST;
?  Opening IT-design and use for a broader access and inclusion of citizens;
?  Promoting women in the field of technology;
?  Helping IT-experts to a better understanding of the diversity of needs in

Information Society;
?  Enhancing the quality and usability of IT-system.

?  Gerard Valenduc (Fondation Travail-Université) questioned whether the Internet is a
mirror of social inequalities, or a driver. Key in Internet policies is to respect the
cultural differences. Along with Hannes Sellhofer the speaker detected positive signals
towards the gender issue: gender disparities in access and use of the Internet are
lessening as fast as diffusion becomes more widespread. Nevertheless, there is still a
gender gap that remains very important in ICT professions. This, the speaker believed,
is rooted in the ongoing gender bias in technological education, and women-unfriendly
work organisation systems in most ICT companies. Whether the emerging professions
linked to the Internet are more open to women's careers is not yet clear.

?  Robin Williams (University of Edinburgh) emphasised that the digital debate could be
seen with an optimistic or a pessimistic view. It is important to understand the goals
and means of inclusion in ICT: access is just one of the points, and an often overstated
concern. In this he agreed with earlier speakers that culture and education would play
a major role.

In his final remarks Professor Radermacher re-emphasised that technology as such does not
help to reduce the gap. Markets are currently organised to favour the insider. In his opinion
the statement that the knowledge society is about sharing knowledge is false. The challenge
he felt is to build social inclusive societies based on the model of social market economies as
understood in Europe. If co-sharing and co-financing of social inclusion could be achieved
then, and only then, could technology help.

Regarding measuring the divide, Hannes Sellhofer indicated that empirica would shift from
measuring access to looking at more qualitative measures. He added the warning that when
doing this, it would become much more difficult to provide representative data.

Minister Ngubane concluded that collaboration is absolutely critical. From a government
perspective, a new culture to obtain a user friendly Information Society (IS) needs to be
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created. The mobile phone is already exploited as an IS resource today, for instance by
entrepreneurs that make them available at the town square to incidental users. The same may
happen to computers connected to the Internet.

In his closing remarks, the session chair Peter Johnston suggested that delegates should
network amongst themselves to share their views with the speakers and other participants.
The session was intended to be a platform for issues and experiences, and that is what it
turned out to be – a starting point for further debate and further work.
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Setting up the Mobile Europe

Executive Summary and Conclusions

This session provided a vision of the mobile landscape for the next 10 years, highlighting the
key drivers and factors for success. Despite undoubted potential, the success of the third
generation mobile initiative and the world of mobile multimedia and the mobile Internet could
not be taken for granted. The industry would need to generate services that would motivate
mass-market consumers, both to buy the services and to upgrade their mobile terminals to
enjoy the new facilities.

In his opening remarks, Erkki Liikanen underlined that the key issues are not purely
technological. They are practical issues about services and terminals. The session concluded
that content providers must deliver attractive content that is affordable, user-friendly and is
relevant to personal and business lifestyles. There should be appropriate business models to
entice them in to the market, as has been demonstrated in the success of Japanese i-mode
services. The third generation (3G) would be less operator-centric than is the second-
generation (2G), while an enterprise culture of service creation should displace the
telecommunications culture that dominated earlier mobile generations. Use of common, well-
known technical standards would facilitate market entry and content delivery. Nonetheless,
technology has an important role in providing accessible, interoperable platforms based on
sound middleware. This would open the door of the market to service and content providers
who do not have vast telecommunications and protocol expertise.

Details of Main Issues Raised

The session provided a vision for personal mobility over the next 10 years. The aim was to
identify strategic priorities for decision-takers and policy-makers and to emphasise the
potential of the emerging European mobile industry. The expectation was to help build
synergies and networks among the different mobile actors, and to highlight the challenges
Europe must face. The session also reviewed a trio of current Information Society
Technologies (IST) projects from the 2.5-3G Mobile Initiative and presented the i-mode
success story.

Jyrki Kasvi, speaking on the market for mobile entertainment, predicted that it would account
for five billion United States dollars in European mobile commerce in 2003, and that 80
percent of European and United States mobile users would play games on their mobiles in
2005. Location-based and always-on entertainment services may become the killer
applications that would drive third generation. The challenge for industry, he said, is that it is
over-focussing on technology and not focussing enough on popular applications and user
culture.

The speaker noted that Europe is showing decline in the use of mobile information services
while there is growth in the United States and in Japan. He observed that there are billing
challenges ahead since only a minority (20-29 percent) of mobile phone users appeared to be
willing to pay more for third generation services. Maybe the subscription model of i-mode,
with a fixed monthly fee for un-metered access to services, also backed by secure micro
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billing, provides a way forward. Issues of privacy, spam, copyright protection and obscene
content have to be tackled, but are not being pursued in some of the mobile technologies.

The IST OPIUM project started in June 2002 to establish and evaluate an international
network of five trial 2.5G and third generation test beds, in China, Germany, Portugal, Spain
and the United Kingdom. Using various middleware platforms and supporting content
delivery and location-based services, the trials will work independently in the first phase, then
together with roaming and interoperability in the second phase. “The overall goal of the
project,” explained Barry Downes, “is to support the accelerated rollout of commercial third
generation services within Europe by addressing some of the key issues that need to be
addressed, such as interoperability, roaming and billing, prior to the delivery of commercial
services.” The results, pre-commercial technical solutions and recommendations, would be
widely disseminated, while ETSI would take an interest from the standards view.

Takeshi Natsuno explained the factors that have made the Japanese i-mode service a
commercial success story, contributing 20 percent of NTT DoCoMo’s revenue. He urged
delegates not to attribute this to mythical differences between European and Japanese people,
but to concentrate on the business model. This would be as valid in Europe as in Japan.

NTT DoCoMo has become the largest Internet Service Provider (ISP) in the world, having
35.2 million active subscribers spending an average of 20 euro per month, by attending to the
market, to attractiveness and to content before technology. The service is made attractive to
content providers, of whom there are 2,000 offering 3,000 sites. This is achieved, partly by a
content-centric business model that allocates a strong proportion of the revenue to the content
providers, and partly by the use of simple and well known interfaces (HTTP, HTML, GIF,
MIDI, JAVA) rather than customised mobile variants. These reduce the risk of technical lock-
in and encourage market entry by technically unsophisticated content providers. The i-mode
digital content market is set to exceed one billion United States dollars in 2002. Information
services, boosted by new JAVA services that have already been taken by 15 million users in a
few months, stimulate growing network packet traffic.

Video presentations exposed the work of three IST projects, each of which address a
particular class of application service. PROMODAS is developing a visual image
transmission system, with specific applications in field staff management, medicine, sales and
transport. INMOVE addresses a video development toolkit for information extraction, for
example about movement. It is specifically oriented towards football but has home security
application also. XAUDIO aims to implant a watermark in an audio stream, which would add
value in the form of data giving links to other information such as advertising follow-up and
sports records. The data transport works with analogue systems, surviving compression,
broadcasting and playing through loudspeakers. A mobile phone listening to the sound from a
radio receiver could retrieve the linked information, offering potential for interactive radio
services.

Joan Majó i Cruzate concluded the session by summarising some pre-conditions for mobility
to contribute to human welfare and happiness. His main points were to extend the use of
mobility technologies to raise European productivity, to rethink services before applying
technology, and not abandon the European tradition of having both good private and good
public services. “To go in to a lead with private services and stay behind in public services
would be a sign of going backwards,” he said. “Companies should not copy others’ models,
but build their own.” His final two points were to avoid technology that creates barriers and,
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most importantly, address user interfaces: people do not need to know that a computer
underlies any given service, and it is not necessary to use keyboards and mice.

The discussion session addressed culture, business models, billing, inter-operability and OEM
terminal branding. There was a general agreement that the new world of third generation
needs to take more from the culture of the Internet (free, go-it-alone) than from
telecommunications with its regulations and hierarchy.

Takeshi Natsuno confirmed that NTT had persuaded content providers to enter the market by
their strong commitment to straightforward technology and interfaces. The subject of billing
was raised, and one speaker said that micro payment is not a workable way forward. Much
simpler models, for example, monthly subscription for unlimited service access, may prove
more attractive to users. Inter-operability is an important theme, and the panel recognised that
this is a complex area requiring much more effort. Inter-operability is not solely a technical
issue, as it implies a willingness of operators to co-operate.

The value chain, of service provider, network operator and terminal manufacturer, received an
airing. NTT DoCoMo has own-branded OEM handsets but also supports others. One
contributor argued that consumers would resist the branding of terminals if it restricted their
freedom to change operator.
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Technology Enhanced Learning

Executive Summary and Conclusions

The purpose of this session was to analyse from different perspectives the progress, potential
and opportunities for technology-enhanced learning in schools, universities and the
workplace. A key theme was that of lifelong learning, especially for people having immediate
requirements relating to their profession or cultural interests. Other themes such as
connectivity, standards, service vendors, content creation, emergence of markets and user
experiences were addressed. Educators, researchers and commercial speakers offered
perspectives.

The session referenced the eEurope 2005 action plan and explored the role of connectivity,
tools, services, content and standards for effective take-up of e-learning throughout Europe.
The main conclusion reached was that, although good progress has already being made in
schools and universities, there is a lot more to be done for citizens’ lifelong learning.
Moreover, the European Community has a significant role to play in organisation and
structural activities that could identify the commercial market and provide a focus for content
providers. Technology itself is not seen to be a limiting factor in delivery of lifelong learning
for Europe’s citizens, although continued development is necessary.

On the topic of schools there was consensus regarding shortages of funds for the ongoing use
of technology once it is installed. Content and learning services must be refreshed on a
continuing basis and at a price that enables commercial vendors to create and supply good
quality materials. Better organisation to support the efficient creation, sharing and
maintenance of content is required. At the same time, it is recognised that children now learn
as much, if not more, at home and from each other, using a variety of methods and a very
wide range of technologies such as mobile phones, television, e-mail, chat and the Internet.
More support should be given to understanding, integrating and enhancing these interactions
within a European learning infrastructure.

Details of Main Issues Raised

Kari Mikkelä introduced the speakers and the session as being intended to combine
educational research with industrial perspectives. The purpose of the session was to analyse
learning in its different forms and the role of technology as a learning enabler in schools, the
workplace and at home.

Lifelong learning has emerged as a key challenge to educators who must support the needs of
citizens outside formal education environments. The results of a PROMETEUS survey were
presented wherein some major barriers to successful e-learning were found to be resistance to
organisation change and management attitudes. The limitations of technology appeared to be
largely overcome. Creation and supply of content is inadequate and there is a lack of
commercial vendors addressing this issue. The question was posed as to whether there should
be a public role to address the content issue, or if the public authorities should step aside and
let the market determine itself.
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Mikko Laine discussed activities and experience from an e-learning group that represents a
learning industry perspective. The e-learning market is said to be difficult to identify and the
basis for commercial activity is not always clear amongst private and public initiatives. More
public-private partnerships are needed. Recommendations include: using financial incentives
to create the conditions to sustain a commercial market; increased professional development
of educators; and undertaking innovative projects to promote e-learning deployment in
Europe.

One such project would be the creation of some kind of open-source programme that could
allow content to be freely shared and continuously enhanced. The point was made that a
knowledge society is much more than just an e-learning society and a deepening digital divide
must be avoided by continuing focus on development of citizens’ Information and
Communication Technology (ICT) skills. This has all been formalised into an e-learning
action plan that the e-learning industry group, eLIG, is committed to delivering.

Luis Rodrigues-Rosello, Head of Unit in Directorate General Information Society, responsible
for multimedia applications for education and training, presented an overview of the main
European research lines and trends. Information about these matters is available in the many
documents published by the European Commission.

E-learning is firmly on the political agenda and will stay there. A most important action is the
creation of better mechanisms for citizens’ lifelong learning to support self-improvement.
This may be motivated by immediate professional needs, vocational training or cultural
inquisitiveness. Europe already leads the way in these types of projects and partnerships. In
Framework Programme Six there will be a continued emphasis on this area in the draft
programme of work, where there is consensus on the objectives but uptake has been
historically too weak.

Content, services and applications are the key drivers with most projects contributing to a
European-wide citizen school in an interoperable way. There needs to be an improved bridge
between supply and demand. This should be sustainable and supportive of the micro-learning
needs of the citizen.

Mr Rodrigues-Rosello gave further descriptions of the technology-enhanced learning
principles guiding Framework Programme Six and showed that many issues are of the soft
variety concerned with teaching methods and the intertwined organisational aspects. He also
linked this topic with the keynote speakers’ presentations in the opening session. The
structure of the Information Society must enable access for individuals, knowledge creation
and transfer, content and services and also reach out to virtual learning communities.

The role of the European institutions, without creating a larger digital divide, is key and most
opinion again pointed to dealing with organisational issues, as opposed to technology,
although new initiates such as the GRID and delivery through mobile devices would be
useful. New business models and public-private partnerships are needed to deliver open
learning and the task should look five years ahead by creating Networks of Excellence in this
field.

Ulf Lundin gave a presentation on re-engineering learning in schools and society. One key
challenge for Framework Programme Six is to deliver quality education for all. He argued
that a lot of good progress has been made in schools but the key challenge is to understand
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and facilitate the learning that went on at home and at work, and to support this with learning
infrastructure. This is the key issue to achieve the technology’s potential and create
opportunities, including commercial frameworks. The approach proposed is to build a
foundation of tools, apply these in new opportunities, but in existing environments, and then
to search for new models.

Mr Lundin said, “it is clear from consultations that future action at the European level is
justified on many grounds and there is a need to look beyond schools to technical learning
infrastructures outside the classroom. There should be a dynamic partnership between home
and school that closes any digital divide and addresses key issues to realise learning
technology’s potential. Learning is the big idea, not the school, and learning should be
supported all day and every day.”

Bernard Cornu then spoke and he continued on a similar theme, focusing on learning
networks that disseminated knowledge into the collective intelligence. He described the
thinking behind the recent establishment of La Villa Media in Grenoble to conduct research
and initiate deployment of learning networks in co-operation with laboratories, universities
and companies. The first residents started work during November 2002 coming from
throughout Europe and the first calls for projects are starting. It was observed that Finland has
a similar initiative, but most other European countries do not.

Finally, Birgette Holm Sørensen presented results of research work in Denmark on how
children learn in a variety of settings using the new digital media. These environments often
employ computers, phones, television, and printed media simultaneously. Much of this
learning is by unstructured interaction, or play, with other children, effectively learning by
doing.

Children’s learning was observed to be both a cognitive and a social process in both virtual
and physical spaces. Conclusions drawn from an understanding of these processes and
practices emphasise the need for learning facilities to become ubiquitous and not be restricted
to formal classroom environments. A list of trends and changing factors in the learning
environment were discussed. These demonstrated how technology-supported learning in new
educational contexts outside schools is part of the transformation from an industrial age to a
knowledge era.

A discussion followed among the session chair and the speakers that reviewed what had been
said and addressed questions such as the best way to achieve the common objectives, or how
to do it.

Opinion was offered that there is already sufficient interest and momentum in the education
community towards life-long learning that is freely available. The main task is to structure
and facilitate this so citizens and children could employ it and commercial organisations
supplying technology and content could identify their customers. Together these would form
the dynamic partnerships that are needed.

One problem that everyone agreed upon is the lack of resources in schools to purchase
content and services after learning technology is installed – cost of ownership. More
involvement from publishers is needed with evolving business models and there is also a need
for more research outside education and in industry and the home. Framework Programme
Six should provide the opportunity to advance Europe on these issues and stimulate formation
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of new partnerships involving private sector content providers and public sector educators.
The European policy towards an eEurope 2005 is fully supported in its intent to make lateral
learning available to everyone.

The session chair and speakers concluded that, the proposed new instruments of Networks of
Excellence and Integrated Projects should initiate more multi-lingual content for open re-use,
organisational changes in content creation and delivery through e-learning. A bottom-up
approach addressing the needs of individuals is called for. Education and knowledge
acquisition is no longer restricted to schools, and learning is a continuing process throughout
life that requires new organisations for learning.
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A Roadmap to E-democracy and E-citizenship

Executive Summary and Conclusions

Information and Communication Technology (ICT) promise great benefits when applied to
the processes of government. As Jorge Vieira da Silva explained in his introduction, this
session aimed to map technology to required functions, to contribute to a roadmap for
development and to consolidate the European research community.

E-democracy and e-citizenship promise much more than productivity and efficiency gains. It
would not help democracy to leave it rooted in traditional ways of working while everyday
technology marched on. E-democracy may help reverse voter apathy and widen the
involvement of busy people by lowering the barriers that they faced to participation. It may
widen the inclusion of minorities, for example, older people, the infirm or those from cultural
minorities. A holistic approach, characterised by empowerment and not merely electrification
of government processes, would therefore be appropriate. Although the session was able to
report on one practical application of electronic voting, much of this subject remains at the
stage of exploration and planning. The long-term challenge for Framework Programme Six,
that e-government and e-citizenship would be implemented in all countries and at all levels,
including access for all, has 2010 as its target date.

All of this raises more fundamental questions, however. Interactive voting needs to be taken
seriously by voters and may capture voter volatility. The digital divide between the digitally
literate and illiterate must be addressed by education as well as human-friendly interfaces.
The granting of greater and wider on-line access to government information raises obvious
issues of privacy and security, and more subtle issues about the location of power and the
processes of decision-making.

Details of Main Issues Raised

This session aimed to demonstrate how the evolution towards e-government, which is raising
a number of key challenges in the European model of society, could be realised through
modern Information and Communication Technologies. It was expected that, during the
session, the speakers and audience, in interactive discussion, would help outline a roadmap to
provide guidance for new projects to be launched in Framework Programme Six.

The session chair introduced Jorge Vieira da Silva as the session moderator, who made some
introductory comments. He referred to the Information Society Technologies (IST) EVE
project for evaluating practices and validating technologies in e-democracy, and to the
Telecities network of 125 European cities that form a trial community.

Ingrid Götzl brought from the Telecities network to Framework Programme Six, the long-
term challenge, that all countries would have e-government and e-citizenship by 2010. Her
presentation made clear that this implies that, in her words, “all European citizens would be
digitally literate and able to benefit from the gains of the Information Society by 2010.” This
means that e-inclusion and e-education initiatives are inseparable from e-democracy. The
implication of this is that the technology and processes have to be attractive and personalised,
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being accessible regardless of culture and social background. Education called for new
educational approaches, open platforms and electronic marketplaces, and all this implies a lot
of development work.

Giving a brief overview of natural language communication, Guðrún Magnúsdóttir made a
plea that natural language research be reinvigorated. While Information Technology could be
a great enabler of access to information, it could also be a barrier, should it set too high a
knowledge or skill requirement to use it. “Communication in a person’s own language
through speech and written language is the most user friendly method,” she said. “All other
means are too knowledge-heavy to provide access to all and build an e-commerce world.” She
argued that although natural language technology is not mature, underestimating language
now would prescribe failure.

Peter Mambrey’s presentation explained that e-democracy and e-citizenship requires a
paradigm shift from information processing to the sharing of civic knowledge. This would be
enabling and empowering, not just electrifying the processes. As a result, holistic, socio-
technical solutions are needed.

Christian Bonnet took a hard look at developing mobile technology, wondering how the
prospect of evolution to third generation with multiple terminals, ad-hoc networks, operator
competition and information push is really going to help people cope with e-government.
How could security or information trust be created in this environment?

Frank Zimmermann concluded the presentations by describing a field trial of on-line voting in
Geneva, Switzerland. This is targeted at local elections, as had alpha and beta trials in 2001,
and underwent pilot trials in 2002. Voting is by traditional means or via the Internet at the
voter’s discretion. The Internet vote depends on a secret code revealed by scratching the cover
over it on a voter’s scratch card. The conclusions from the trial are that e-voting is technically
feasible and that it fulfils necessary legal and security requirements. Mr Zimmerman stated,
“it is necessary to go through a learning process in any case. In order to have a fully accepted
and deployed e-voting process by 2010, it is necessary to proceed in a pragmatic and goal-
oriented way.”

There was lively discussion about the Telecities presentation. Cities have been chosen – and
they are of many sizes in Telecities – because they are the primary focus for citizen welfare
service delivery. The work would be applicable to surrounding rural areas. It was confirmed
that electronic marketplaces are thought essential to stimulate education, simply to harness the
power of the market to diffuse awareness and materials. Open-source software is essential, as
monopolistic ICT players do not have a good record at protecting citizens. Although there is
no thought of abandoning Microsoft products, children should not grow up with just this one,
proprietary software platform. It was confirmed that the 2010 target incorporated public
document access as well as e-democracy, and it is acknowledged that aspirations to provide
public access to information are frequently not achieved. This issue is covered, however, not
in Telecities but in other European Union programmes.

Guðrún Magnúsdóttir presentation provoked someone to lament that even people’s names
have to be compressed in to the English character set for computers, though another person
explained that the IETF do have solutions for other languages including Chinese. Other
comments underlined the difficulty, and the necessity, of giving non-computer-literate people
access to the developing infrastructure.
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Peter Mambrey’s presentation highlighted a few general issues. It is necessary to motivate
children to learn enough for the new world, despite the observation that people’s learning
often decreased with rising living standards. This may prove a more fundamental issue than
simply engineering things to be easy. A move to knowledge sharing may presage an
evolutionary change in the exercise and trajectory of power, and the management of this is
most suitably handled by exchanging best practice and experience.

The audience took a positive view towards security and trust. Someone cited the example of
Estonia. This young nation, it is said, has the most advanced e-government infrastructure
anywhere, where young people vote by mobile phone and citizens could access much
information using their smart-cards.
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Rights Protection in the Digital Economy

Executive Summary and Conclusions

In today’s digital economy an increasing proportion of a company’s assets are intangible,
such as know-how. As markets become ever more commodities based, it is these intangible
assets which could provide companies with a competitive edge. It is therefore important to
monitor and protect intangible assets, yet few companies, either large or small, put enough
effort into doing so.

The problem is that the framework for protecting Intellectual Property Rights (IPR) is based
on laws governing rights to physical property, and is seriously strained when dealing with the
intangible assets traded in the digital economy. Some types of asset could not currently be
protected in any way. In some cases the cost of obtaining and enforcing protection is
unreasonably high. This is a particular problem in Europe where a patchwork of national laws
make the process much more expensive than in the United States. In other cases the protection
available seems to be excessive and constitutes a significant barrier to competition and
innovation. The existing IPR framework does not seem to achieve the right balance between
encouraging innovation and allowing people to benefit from the results of their creative
efforts.

New approaches to the trading of information, such as IPR stock exchanges, may help
organisations exploit their intangible assets more effectively. Because of the growing
importance of IPR, organisations involved in collaborative research and development should
consider how they would handle IPR issues before they even start a project. This is
particularly so for the international projects in the European Union’s Framework Programmes
and, since 1998, the European Commission has supported a helpdesk to advise current and
potential participants in such projects on IPR issues.

Details of Main Issues Raised

Opening the session the chair, Sonia Lutha, highlighted the importance of the topic given the
growing significance of content in the value of applications. Content providers are concerned
about how they could protect their content yet deliver it to as many customers as possible.

Clark Eustace introduced PRISM, a European Union wide initiative with a strong industry
and market perspective, which is examining how businesses are evolving and deriving
implications for the European Union policy set. The PRISM group believes that intangible
investments, such as research and development, know-how and brands, are now the key
drivers of competitive advantage and economic value creation, but that businesses lack the
measurement and management tools to deal with them. However well the old economy part of
a business is managed, it is a progressively smaller part of its true value. The message
emerging from PRISM is that global markets are becoming increasingly commodities based
and, in many service sectors, players are moving from selling time to selling intangible assets.
Intangibles have very low barriers to entry so it is vital to protect the IPR, on which they are
based, in order to maintain the exclusive right to sell them for as long as possible. Maintaining
this monopoly rent is a key to success in the new economy.
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Mr Eustace concluded by presenting a picture of the asset base of a modern organisation. This
ranged from very soft assets, that is to say, the latent capabilities of an organisation, via its
intangible competencies and intangible goods to hard tangible assets, which could easily be
identified and measured. As these tangible assets are also the easiest to turn into commodities,
it is important to find ways of keeping the asset profile weighted towards softer assets.

He handed over to Richard Youngman, who considered the IPR implications of the new look
economy. He started by emphasising the scale of the intangible economy. Although
intangibles are difficult to measure, it is significant that Organisation for Economic Co-
operation and Development (OECD) countries are now spending significantly more on the
acquisition of knowledge than on the acquisition of physical assets. In addition, knowledge
workers are the fastest growing sector of the workforce in these countries. He suggested that
this is evidence of a hidden and growing sector of the economy based on intangible goods.
These intangible goods, where much of a company’s IPR lies, are often not recognised as
important assets. Surveys of both large companies and SMEs suggest that, even where their
importance is recognised, too little is done to protect such assets. Large companies tend to
leave the problem to the legal or finance department, rather than regarding it as a strategic
business issue. Most small companies recognised the importance of protecting their IPR but
only about half have a manager responsible for doing so and almost a third have no IPR
monitoring system.

Part of the problem is that IPR law has evolved from law governing rights to physical things
such as property or land, and is particularly strained when dealing with the new technologies.
He cited three main problem areas – fragmentation, proportionality and exclusion.

The fragmentation of the European patent system made it about 10 times more expensive to
obtain coverage throughout Europe than in the United States. It also made it harder to pursue
infringements because separate actions have to be taken in each country. Europe also has a
number of different approaches to copyright, whereas the United States has a single approach.

Proportionality is a question of achieving the right balance between protecting the rights of
the originator and the cost of protecting those rights.

Exclusion has several dimensions. A number of increasingly important types of asset, such as
business ideas, are excluded from protection. The cost may exclude small businesses from the
process of obtaining or enforcing rights. Finally, IPR could be used to exclude innovation by
obstructing competitors’ product development plans.

He concluded by saying that the current rights protection system created barriers to
innovation, especially in the digital economy where competitive advantage is often in
intangible assets.

Viatcheslav Ivanov presented the Electronic Intellectual Property United Stock Exchange of
Russia (EIP USER), which is a member of the European Electronic Stock Exchange Network
for Intellectual Property (ENIP). The project is supported by several state bodies, research
institutes and commercial organisations and would offer a way of exploiting Russia’s existing
IPR in information products.
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To set the scene for EIP USER, he pointed out that during the 20th century Russia had
accumulated perhaps 400 billion United States dollars worth of intellectual property and that
the country now has an appropriate legal framework for rights protection. In addition, Russia
has signed up to a number of relevant international agreements on rights protection. The
importance of intellectual property and author’s rights is clearly understood in the Russian
Federation and a state commission on IPR protection has recently been established.

An important driver for EIP USER is the growing number of Internet, and in particular,
mobile Internet users in Russia. Service providers are urgently in need of content and EIP
USER could be an important source of it. EIP USER is currently being implemented and
would provide an Internet portal dealing with information products produced from intellectual
property. It aims to ensure that users could get to the information they require as quickly as
possible (within a few clicks). It would provide over 20 distinct services to users, of which Mr
Ivanov highlighted four. These are: the conversion of intellectual property into information
products, the development of information contents for third generation and fourth generation
mobile communication companies, mathematical modelling of the dynamics of information
products, and the development of networks of excellence in different fields of knowledge. He
concluded by offering some thoughts about future achievements in the field of knowledge.

The final speaker, Michael Bohne, started by saying that research and technology
development projects are often unaware of the IPR issues associated with their activities. The
IPR-Helpdesk has been set up to help existing and potential participants in European
Commission funded research and technology development programmes to understand and
address the relevant IPR issues.

He outlined its principal features. A multilingual help-line offers first line assistance on IPR
related issues, in particular those related to Community funded international research projects.
There is also a web site, which provides multilingual access to a wide range of useful IPR
materials and a Representative Office in Brussels. A major part of the helpdesk’s activity is
preparing organisations to deal with the new Framework Programme Six instruments.

In general, knowledge arising from work carried out under an indirect action belongs to the
partner or partners who did that work. However, the exact nature of the rights would be
dependent on national regulations on copyright and IPR. He emphasised that, before starting a
project, the consortium agreement should specify how pre-existing know-how and knowledge
would be handled during and after the project. This would include details of access rights and
licence fees. The agreement should also take note of the joint and several responsibility of
participants to fulfil the contract with the European Commission and specify how to handle
any potential liability if one of the participants breached that contract.

Finally, Framework Programme Six participants need to take care that their dissemination
activities do not prejudice obtaining appropriate protection for IPR generated by a project.
The IPR helpdesk could offer guidance, although not definitive legal advice on how to handle
all these issues.

During the discussion session, it was pointed out that a high proportion of software
developments may infringe some patent or other and developers often have to spend up to 50
percent of their time checking for prior art. This is a significant barrier to competition and
innovation. It was also suggested that some things are inherently impossible to protect and
that it is a waste of effort trying to devise machinery for doing so. The panel considered that it
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is a question of achieving a balance between encouraging innovation and allowing people to
benefit from the results of their creativity. There is certainly evidence that software IPR laws
based on those for physical property are a problem in the software industry.

It was asked whether, after patent lapses, there is any mechanism for forcing the relevant
information in to the public domain. The reply was that it is up to interested individuals or
organisations to find the information. The Mickey Mouse copyright was cited as an example
of where a copyright belonging to a large corporation has been extended twice and the
speaker suggested that such decisions are abuses of the normal rules of copyright.

It was observed that there are many technical issues associate with rights protection but that
engineers seldom thought about them. In a concluding remark Corinna Shulze said that the
recently adopted copyright directive provides for a working group on digital rights
management. It may be fine to have protection for a limited period but in deciding how to
achieve this, it would be important to consider the interests of all relevant parties.
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Disrupting Technologies for the Wireless
Future

Executive Summary and Conclusions

Mobile and wireless networks are becoming increasingly pervasive in daily life activities.
Users are at the core of this trend and want more. Beginning with this premise, the speakers of
this session examined emerging disruptive technologies and applications in the mobile and
wireless domain. The discussions included issues such as chaotic communications, ad hoc
networks, intelligent antennas, heterogeneous access networks for the nomadic user and the
vision emerging in the Wireless World Research Forum (WWRF) looking beyond third
generation devices.

Although new and interesting aspects of wireless communications were raised, none of them
is perceived to really disrupt the wireless market. They would lead to more and new
capabilities that would mix in with existing capabilities and other needs. Potentially
disrupting for the income of mobile operators is the emergence of alternatives like ad hoc
networking. However owing to the lack of quality of service guarantees and the ephemeral
nature of such networks, the predominant view is that ad hoc networking would not be a
replacement for the existing type of infrastructure based networks.

There was a common agreement that the users have to be in the central focus for all these
developments. To take account of this requirement, technology oriented people (providing the
technology push) now work in multi-disciplinary teams adopting a holistic approach. It is
expected that the new structure and instruments of Framework Programme Six would
facilitate this approach.

Details of Main Issues Raised

Addressing the technical complexities of wireless and mobile solutions and services is one of
the priorities of the new research instruments and initiatives of Framework Programme Six.
Still, in this context, it is important to develop a global picture in so far as mobile and wireless
developments are concerned. Particular attention should be given to addressing some of the
disruptive technologies and federating initiatives with potential strategic impact on the future
of mobile and wireless research and development initiatives.

The session opened with a presentation by Dr Alexander Dmitriev, head of department at the
Institute of Radio-engineering and Electronics of the Russia Academy of Science. His
presentation focussed on the technical and scientific intricacies of chaotic communications.
He opened his remarks by highlighting the many benefits of fostering this specific
communication approach. First, chaotic signals may simplify design while allowing self-
synchronisation and flexibility. Second, they allow for natural spread spectrum while
permitting multiple access. Finally, chaotic communications may support confidentiality and
ecological safety.
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Following these introductory remarks, Dr Dmitriev looked at the issues related to information
transmission using dynamical chaos. Particular attention was devoted to issues related to
masking and shift keying. Having provided this base, he focussed on the definition of direct
chaotic communication that involves systems where information carrying chaotic signals is
generated directly in either radio frequency or microwave bands. Information, therefore, is
eventually retrieved from chaotic signals without intermediate heterodyning. Having
presented the basis of direct chaotic communications, Dr Dmitriev presented his views and
approaches to chaotic radio pulses and the simplest modulation scheme. He also introduced
some data on performance, as well as the findings of experiments looking at wide-band direct
chaotic communications. He then called for additional work on ultra wide band technologies.

He concluded by summarising some of the features of direct chaotic communications in a
mobile and wireless context. They provide high information rates, flexible control of
transmission rates, simplicity, stable reception, environmental safety and mass production.
These benefits provide evidence for fostering their use in the provision and development of
future wireless and mobile communication services to users.

Linda Doyle from the Department of Computer Science of Trinity College, University of
Dublin in Ireland discussed the technical and implementation intricacies of ad-hoc
networking. This approach is seen as a positive disruptive influence from technological,
business, political and social perspectives. Ad hoc networks form part of an alternative view
of the future of mobile communications since they completely challenged the traditional ideas
of ownership and control of the wireless infrastructure.

Owing to the flexible and more open nature of the ad hoc network, ad hoc networking would
have an impact on the overall business status quo. New business models are required which
may involve a more limited role for the special position of the operator and novel approaches
to pre-arranged trust schemes. There are also important issues relating to the compensation of
intermediate nodes relaying messages. Notwithstanding the business implications, ad hoc
networking has significant social and physical implications especially in terms of
neighbourhood and community communications.

Ad hoc networking may also influence application design. In past, the approach involved the
creation of an application followed by the definition of its needs. However, in the dynamic
world of ad hoc networking this approach is not applicable. The solution is to move towards a
more flexible, coincidence of need approach.

In her last slides, Dr Linda Doyle provided an overview a real ad hoc network test-bed
initiative currently undertaken at Trinity College Dublin. This is known as DAWN (Dublin
Ad hoc Wireless Network) and it supported the thesis of the disruptive nature of ad-hoc
networking and the need for more research and development in this domain.

Reinaldo Valenzuela from Lucent Technologies presented an overview of the potential
disruptive implications of the use multiple antennas systems or intelligent antennas. These
antennas address some of the business and commercial requests for broadband wireless
access. The concept is being developed by several Information Society Technology (IST)
projects and has also being tested in the United States (BLAST). The BLAST system, in fact,
is expected to overcome conventional limits in broadband wireless. It allows for higher peak
rates and throughput than conventional techniques. These results have actually been
demonstrated experimentally in very large measured urban and suburban capacities.
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BLAST is also expected to have a near term impact on standardisation initiatives in the
wireless domain. It has been submitted to the Third Generation Partnership Programme
(3GPP) for third generation standardisation. In this context, particular attention has been
provided in the area of High Speed Downlink Packet Data Access that is to provide high
speed (greater than two Mega bits per second (Mbit/s)) data services. BLAST also addresses
3GPP2 activities for standardising Code Division Multiple Access 2000 (CDMA2000) since
high-speed data services would be provided in the 1XEV-DV phase.

The presentation concluded with an update on the status of the BLAST project. It involves the
one BTS base station, terminal partnerships and a 4X4 BLAST Application Specific
Integrated Circuit (ASIC) providing services for 19.2 Mbit/s at 200 milli-watts power
consumption.

Werner Mohr from Siemens AG Germany, presented the perspective on disruptive
technologies from the Wireless World Research Forum (WWRF). He began by highlighting
the major trends affecting the provision of wireless services such as developments of
advanced electronic commerce, advances in computing and mobile functionality and
increased deregulation and globalisation. These factors are paralleled by a paradigm shift that
is rapidly taking mobile communication from the first generation towards and beyond the
broadband wireless family, IMT 2000, which are to encompass the capabilities of all previous
systems. In a post third generation world, according to Dr Mohr, there would be a seamless
network of complementary access systems based on multi-layered structured. More
importantly, through IMT 2000 systems would be covering different communication
relations.

The WWRF wants to support the achievement of the post third generation world by providing
a launch pad to the wireless community for a balanced co-operative research programme.
Through the active participation of over 120 members from industry and academia, WWRF is
working on identifying the development of global vision on systems beyond IMT 2000, while
suggesting the necessary technological and socio-economic areas. Through the use of
different scenarios, WWRF is developing a reference model for future systems and
prioritising areas and interests and aims to be an active player in Framework Programme Six.

Peter Karlsson from Telia Research started his presentation by providing an overview of the
nomadic user. He emphasised that by just looking around, it is clear that new trends are
coming up and new service networks and business models are developing based on multiple
providers. However, there are costs involved in infrastructure deployment that need to be
considered, in addition to the many political issues related to spectrum allocation.

Notwithstanding these bottlenecks, Peter Karlsson highlighted some emerging issues that
need to be addressed. First, there is the area of coexistence and spectrum sharing both in
adjacent licensed band and within licence-exempt bands. Coexistence is coupled with
requirements of increasing capacity of Universal Mobile Telecommunications System
(UMTS) and range of Wireless Local Area Networks (WLAN). These developments are
opening several issues related to the co-ordination of physical and data link control layers, as
well as interference among systems. Customers, however, do not recognise this complexity
and want to have an optimum access in each situation and environment. However, as clearly
indicated by Dr Karlsson, multiple access combines traditionally organised and disruptive
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technologies in licensed, unlicensed and licence-exempt bands for best utilisation of the
available spectrum resources.

Dr Dmitriev’s presentation generated some very detailed questions dealing primarily with
algorithm decision, waveform generation and the synchronisation problem. Another question
related to the similarities of the presented approach with the generation of random numbers.
In providing the answers, Dr Dmitriev referred to the wealth of literature published by his
group on this topic.

Linda Doyle’s presentation stimulated many questions. The first question related to the issue
on how to ensure that every object is an Internet Protocol tag. Dr Doyle responded by saying
that not all objects in real life require identification. The second question challenged Dr Doyle
in providing her views on how to a reach critical mass of users. She responded by indicating
that all ad hoc devices do not need to have the same processing power and input and output
features and gave an example of thousands of users carrying low power ad hoc routers that
would form part of a large ad hoc infrastructure. The definition of critical mass is directly
related to how overall prices evolve in the future. The cheaper the solutions, the easier it
would be to achieve the necessary critical mass. The last question focussed on the possible
future mixture of ad-hoc and fixed networks. Ad-hoc networks should be used when they are
convenient, Dr Doyle argued. Therefore, they could definitely mix with other infrastructure.

Some questions addressed in particular Dr Valenzuela’s claim on the unlimited performance
improvements attainable by multiple-input, multiple-output techniques. It was highlighted
that some implementation problems (that is to say, the number of antennas that may be placed
on the terminal) would set practical limitations to this scheme.
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The Future of Learning

Executive Summary and Conclusions

The session addressed new technology and its application in learning. Many new devices and
technologies have the potential to modify learning environments, not just the formal
classroom ones, but also places such as museums, historical monuments, workplaces and so
on. Many different learning techniques are also affected. The technologies would provide
opportunities for learning controlled by those being educated.

At the moment, take-up of new technologies for education tends to lag behind what students
want and expect. This reason for this is that many educational institutions are slow to respond
and sometimes reacted negatively, especially when students bring the technologies into the
learning environment.

It also emerged from the session that the potential exists to make many everyday situations
learning environments by using embedded intelligence and wearable computers and sensors.
For example, new technologies could help to create historical sites that are highly interactive
for visitors. Rather than just looking at ruins and artefacts, all the displays could be enhanced
with reconstruction of buildings, informative video clips, and other additional information
that is viewed by each individual visitor as required, using wearable devices.

The main conclusion of this session was that new technology is creating a new era in learning.
There are technical challenges to address, but also policy issues such as the introduction and
use of the technologies in classroom situations, educational practices, etc. Also new business
models are needed to deal with matters of service delivery and payments.

Details of Main Issues Raised

This session was intended to explore the future technologies that would enable the concept of
ambient learning, that is to say, ubiquitous, mobile and contextual learning for everyone. The
session considered the possibilities and opportunities that technologies such as mobile,
wireless, GRID, broadband networks, mixed and augmented reality, three-dimensional multi-
user environments, wearable and clever toys, etc. would offer to educators, trainers, students
and other citizens. It also explored how these technologies and their integration could be
exploited to develop effective methods of enhancing the learning process.

Mike Sharples spoke about disruptive devices and ambient technologies and the future of
learning. Over the next few years there would be a convergence of technologies and this
would lead to new devices, for example, handheld devices that combine video and computers.
These would be used for a number of purposes such as games, multimedia phones, etc. These
devices would inevitably lead to disruption in the classroom as student started to bring these
new products into school. There are two responses to this situation. One is to ban them from
the classroom and the other is to integrate them in to the learning process.

The speaker explained that ambient learning involves many types of technologies – handheld
computers, wearable computers, interactive television, etc. Also there are many styles of
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learning involved – collaborative, experimental, informal, workplace, etc. The important issue
is to consider new technology and learning methods together. He then described some
examples of the different types of learning and the technologies being used.

In conclusion, Mr Sharples said that, “new devices would be disruptive, but it remains to be
seen if they would be valuable. This is an issue that is currently being addressed by
researchers.”

The next speaker, Michael Gardner, addressed the conference on the subject of services that
unify different devices. He pointed out that at the moment services are delivered through a
network-centric approach. For example, personal computers work on one type of network
while mobile phones work on another. This made it difficult to transfer something like a web
browsing session from one device to another. What is missing is a layer that separates a
service such as e-mail, or voice communications, from the network. Such a layer is needed to
enable the switching of sessions between devices.

The speaker then described work being undertaken to enable different types of service
transactions to be transferred across devices. One example discussed is a web browsing
session on a personal computer and the transfer of the session to a Personal Digital Assistant
(PDA). The layer separating the service from the network held information about the state of
the session so that all this information could be transferred to the new device. One problem
however that remains to be addressed, is device characterisation. When sessions are
transferred between devices, account must be taken of the characteristics of the new device so
that the information is displayed correctly. This is an area where more work is needed.

The key concept underlying the work was termed the virtual terminal, where multiple devices
work together as one. In concluding, he said that, “there are many challenges still to address,
but one of the most important is non-technical. This involves issues such as using the
approach for student-centred learning, lifelong learning etc.”

Vijay Kumar from MIT was unwell and could not to be present. Consequently, Paul Lefrere
from the Open University made a short presentation on behalf of Mr Kumar. The presentation
dealt with the Massachusetts Institute of Technology (MIT) Open Knowledge Initiative (OKI)
which is aimed at delivering anytime and anywhere learning to students. This has involved
developing the enabling technologies for such an approach. OKI is intended to be learning
technology architecture for the higher education community. Components such as
authentication, authorisation, scheduling, etc. are being made available through open-source
software. The ultimate aim is to offer OKI in a box.

The fourth speaker, Sofoklis Sotiriou, spoke about augmented mixed reality and wearable
computers for learning. He said that the vision is based on bringing learning to people using
new technology that is driven by user needs and personalising learning to the individual.

The work that he is involved with is exploring new learning paradigms for next generation
knowledge and interface technologies. Emphasis is being placed on future scenarios for
technology supported learning fully exploiting the potential of Ambient Intelligence.

The limits of the classroom are being expanded using new technology. The potential exists to
make everything a learning environment. Mr Sotiriou then described a number of examples to
illustrate this point. He talked about historical sites where technology could be used to
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reconstruct the original buildings for the visitor using a wearable display. The same device
could also provide information such as construction data, dimensions, etc. A similar approach
could also be adopted for classroom learning.

In concluding his presentation, Mr Sotiriou mentioned that there are many issues that still
need to be examined and researched. Among these are usability and the use of different
devices within a learning methods framework.

Theo Dimitrakos, who spoke about European learning GRID infrastructures, gave the final
presentation. GRIDS are a recent technological development. They link together resources
such as computers, data, digital libraries, people, etc. These resources could be national or
international. GRIDS are important because they enable people to share resources and to
collaborate across large distances. Potentially they create a new environment for learning.
He pointed out that at the moment there is poor interoperability among ICT learning systems.
He also said that there are difficulties in adopting new learning methods because of
weaknesses in network infrastructure and bandwidth, poor software integration and co-
operation on the Web.

The GRID vision is one of resources shared across organisations providing a seamless
learning environment. This would involve resource discovery and dynamic configuration of
resources to achieve a specific gaol.

One of the key issues to be resolved in the creation of learning GRIDS is the interoperability
among different services at the knowledge level.

There are many potential applications for this GRID approach. The speaker described one
possible example where a surgeon could provide medical training to doctors and medical
students located in different geographical locations with all the resources necessary (for
example, body part visualisation) for this provided through the GRID.

Following the presentations, members of the audience raised a number of questions. The issue
of moving service sessions across devices was discussed. The development of this capability
is still at an early stage. Standards are emerging, but better session definition is required and
this needs to be worked on.

Someone expressed doubts about the willingness of teachers to adopt the new technologies
because of the work involved in learning new approaches. Another delegate expressed the
view that this is not a problem as both teachers and students are keen and willing to adopt new
technologies.

A number of the speakers responded to these points. The current situation tends to be student
led. Students bring these new devices to the classroom and start using them for themselves. It
is evident that changes are already taking place in the teaching environment. Examples of this
are use of the Internet and personal computers, especially at home. Institutions need to catch
up with what students are doing. At the moment the learners are driving change by adopting
these devices. OKI has recognised this and the initiative, which is user pulled, is responding.

Another point raised here was the importance of avoiding a technology push approach. In
such situations users would resist the technology. Developments should be user driven and
users must see the benefits.
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It was suggested that the GRID approach might be difficult to apply because of poor
interoperability among services. GRID however aims at providing a seamless environment so
GRIDS are addressing the problem of interoperability. For e-learning, interoperability is
needed at the knowledge level. Developments in the area of the Semantic Web would
contribute towards this goal.

This raised the question about how to anticipate the development of standards. Standards at
the service level exist. Developments of standards at the knowledge level are now emerging
and being driven by users. Whilst existing standards are not adequate, integrated efforts are
being made to address this problem.

Standards also raise another issue. There is very little known about how people misunderstand
things during learning and even less is known about differences between people in different
cultures. People learn in different ways and there is a need to respect these differences.

A question was raised about the reaction of teachers and students to virtual reality tools and
about potential side effects such as nausea arising from the use of such technologies. These
are both issues that need to be addressed further in the future. So far, teachers and students
have been involved in the development process as co-designers focusing on usability and
content.
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IST for E-inclusion

Executive Summary and Conclusions

E-inclusion is an important area which is included in the eEurope 2005 action plan and in the
Information Society Technologies (IST) Programme of Framework Programme Six where it
is a core horizontal building block in the establishment of the Information Society for all in
Europe.

The European Parliament has adopted the guidelines for Web Accessibility that would make
Design-for-All part of the European regulation. It has also published the relevant technical
standards as a first step to making Information and Communications Technologies (ICT)
accessible for all European citizens. These standards were developed with international
standards making bodies such as World Wide Web Consortium (W3C).

The business case for Design-for-All is well established and there are several products
addressing this growing market in Europe and the rest of the world. Awareness and
dissemination of information are very important, and intermediary organisations and pressure
groups play a major role in promoting Design-for-All. Examples of products under
development are smart-cards, which are now very widely used world-wide, as an access and
personalisation device, and digital wireless hearing aids based on existing and emerging
standards.

Research projects would develop intelligent systems that empower persons with disabilities,
and ageing citizens, to play a full role in society and to increase their autonomy. These new
technologies, regulations and standards would help bridge the socio-economic, geographic
and ability divides that exist in today’s society.

Details of Main Issues Raised

In the eEurope 2005 action plan, all action lines have measures regarding e-inclusion. In the
Information Society Technologies (IST) Programme of Framework Programme Six, e-
inclusion is a core horizontal building block in the establishment of the Information Society
for all in Europe. Research projects would develop intelligent systems that empower persons
with disabilities, and ageing citizens, to play a full role in society and to increase their
autonomy. In this session, researchers from two projects, DASDA and WAI, presented their
work addressing e-inclusion and Design-for-All. Two examples of specific technologies for
inclusion, smart-cards and digital wireless hearing aids were described.

The session chair Mr Erland Winterberg of the Danish Centre for Technical Aids for
Rehabilitation and Education said that the Danish government has always considered Design-
for-All. He then invited Mr Gunnar Fagerberg of the European Commission to give his
presentation covering e-inclusion in Framework Programmes Five and Six.

Information and Communication Technology (ICT) for all citizens is now one of the main
objectives for all Member States promoting an open society, with participation for all their
citizens. The current eEurope 2002 plan, which ends in 2002, has several activities
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underpinning the participation for all objectives. The European Commission and European
Parliament have adopted the international Web Accessibility Initiative (WAI) guidelines and
published the Design-for-All standards. These achievements would be built on in the eEurope
2005 action plan that covers: e-government, e-health, and e-learning enabled by broadband
access and trusted technologies. Framework Programme Six has the vision, structure and
instruments to further develop the technologies and establish the environment for making ICT
accessible to all European Union citizens. E-inclusion is a horizontal building block within
Framework Programme Six.

Mr Hartley Miller made a presentation on the subject of Design-for-All: Changing Culture to
Suit a Changing Society. He emphasised that the social case for Design-for-All has already
been established and the need now is to develop the business cases for its products, services
and systems. These should be usable by the widest range of people, operate within the widest
range of conditions, not require the user to make adaptations or have specialised equipment,
and be capable of interfacing with specialised accessibility tools.

He then identified the users who are often excluded: older or younger than average, shorter or
taller, having physical capabilities lesser or greater than average, mental capacities lesser or
greater than average, and those in a better or worse state of health than average. The business
case for Design-for-All is based on: increased market potential, increased customer
satisfaction, compliance with accessibility legislation under consideration or in existence, and
showing a more positive social attitude that places the companies developing these
technologies in good light. However, there is a need for better information dissemination and
achieving higher awareness.

According to a survey, about half of the key market players are sympathetic or have goodwill
towards Design-for-All, while the other half have doubts, other proprieties, or are even
sceptics. To change the current culture, several stages need to be adopted starting with
explaining what Design-for-All means, why it is relevant to a company’s own concerns,
knowing that there are standards and guidelines, exploring the content of these guidelines,
investigate what is new, and investing in being prepared for it.

The change would come from pressure groups and best practices. The information on
business cases and regulations are best disseminated through intermediary organisations and
people should use them. The IST project DASDA could support and provide information on
what is happening in the United States and in the European Union.

Lutz Kubitschke of empirica GmbH gave a talk on IST for an ageing society, addressing the
IST for e-inclusion activities and its benefits to the ageing societies. According to the recently
completed SeniorWatch survey conducted in the European Union countries, the United States
and Japan, there is an increasing proportion of older working age population. This population
would offer some market opportunities for providing care services more effectively and more
efficiently. The 50 plus age group is not at all homogenous; 72 percent have advanced
computing skills and use the technology frequently; 29 percent do not use the computer at all
but are generally open minded about ICT. About 30 percent are really in danger of being left
behind. The use of ICT is not a matter of age. For example, the better more educated older
people belong to the experienced front runners, more so than the lesser educated younger
people. It is expected that the 50 plus Internet market would grow by 60 percent by the end of
2003. However, about half of the 50 plus population do not see their interest adequately
addressed by ICT’s design. He then summarised the finding. There are considerable
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disparities (socio-economic, geographical) among the ageing group in the European Union
countries. The group of want-nots would not disappear. The large population of the 50 plus
market is not properly addressed. The prevalence of functional restrictions (even among the
younger age group) requires the Design-for-All solution.

Ms Judy Brewer gave a presentation on Web accessibility. She started by introducing the
Web Accessibility Initiative, Design-for-All (WAI-DA), within her organisation, the World
Wide Web Consortium (W3C). This initiative covers a wide range of issues relating to e-
inclusion, including visual, hearing, physical, speech, cognitive and neurological. The
implementation of Design-for-All brings a number of benefits in multimedia. The W3C has
produced Design-for-All guidelines that cover all design principles. The W3C is also
harmonising the international activity on these guidelines, as one of the problems is that too
many guidelines exist and this could lead to reduction in the use of any guidelines. The
European Commission and Parliament have already adopted the WAI guidelines, and Europe
has been the most active in promoting these guidelines in the last two years. The future key
activities would be building European participation, promoting awareness and encouraging
implementation.

Mr Alan Leibert of the ALCO Partnership made a presentation on supporting citizen open
access to ICT using smart-cards. Smart-cards play an important role in achieving the vision
of e-inclusion, because they are used in a large number of countries, they are easy to use, they
support privacy and security, they allow personalisation, and they can provide a common
route to a wide range of ICT applications and services. Smart-cards increase the trust of the
user in ICT systems. However, there are several issues to be addressed, including terminal
compatibility, legal status, and accessibility logo and service identification.

To make things happen there is a need to incorporate the requirements and standards for
smart-cards in the procurement specifications. He then covered the main European smart-card
standardisation activities. Europe should keep inclusiveness in the forefront, remain co-
ordinated, build on the work done to date, support inclusiveness in eEurope 2005, and support
inclusiveness in all projects of Framework Programme Six.

Mr Erland Winterberg, the session chair, then invited Mr Frank Vlaskamp of IRV to give his
presentation on wireless connectivity and assistive technology: the BlueEar example. The
speaker first introduced the BlueEar consortium, whose objective is to create assistive
technology solutions, mainly hearing aids, using mainstream technologies. The current
technologies use inductive loops, which are prone to interference and facilitate a one-way
communication device. Infrared devices, which require visual contact, are also used, but they
have short range. Other technologies are direct-input devices, which require wired connection
to the hearing aid, and Frequency Modulated (FM) systems that are a one-way system only.

The BlueEar project will develop a new generation of assistive listening systems based on a
standard for digital wireless communication. The BlueEar system would be wireless, flexible,
and multi-user. It would enable conversation in small groups, be portable, and battery
operated, and would be able to operate over a 50-metre range. It would be developed for the
home, group and work environments. It would offer better sound quality, remote
programming, eliminate feedback sounds, enable directional listening, suppresses noise, and
would have a wireless interface. The project would also provide input to the standards making
bodies to develop a new standard for digital wireless hearing aid.
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The discussion at the end of the session centred on the international participation in
developing the tools for e-inclusion. The panel assured the audience that their work, such as
the WAI and the surveys that have been undertaken, have contributions from as many
countries and organisations as possible. However, it is true that the project partners do have
more influence over outcomes.
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Business Co-operation in Open Networks

Executive Summary and Conclusions

This session addressed collaborative networks. It explored: where they are most commonly
used; how networks are set up; what technologies are most commonly used; how companies
are affected; how industry is accepting these changes; and future directions. Collaboration is
not new but support from open networks is, and the session chair said there have been many
approaches regarding inputs to Framework Programme Six.

The pace of change is such that the first speaker suggested that by 2004, businesses that failed
to re-engineer rigid supply chain structures and employ collaborative commerce enabling
technologies would suffer from lower profitability and decreased competitiveness.
Tomorrow’s vision involves a strategy where higher network performance is achieved
through mutual visibility among the network of partners. Collaboration in logistics and supply
chains is already here and paying dividends. A change of perspective is required though, since
it is not just about new technology. Companies must look outward. Product complexity and
commercial pressures are driving distributed product development. However, significant
integration is also required and there are problem areas like cultural divides and confidential
information.

Collaborative networks offer many advantages, but significant change is required and whilst
commitment is high, trust is often low. Collaboration tends to be driven by the inertia of large
companies. Primary barriers are lack of trust and loss of control, but the general consensus is
that collaborative networks are here to stay. As each industry has specific requirements, it is
essential to analyse these carefully before implementation. Real world examples illustrate
how to optimise, and why cash flow and lead time are linked and very important. The advice
is to think big, but start small, to develop a complete and detailed picture, and to launch
tactical projects for specific quick wins.

Global companies such as Siemens (CT PP 6) are driven by factors like dislocated design and
development teams, in addition to, the product complexity, time to market, and sheer scale.
The main area of interest is product lifecycle management, and the first results are
encouraging. It is accepted that engineering collaboration is more complex. The main advice
is do not forget the human factors.

Details of Main Issues Raised

The session chair, Richard Stevens, introduced the session and the speakers. He said there
have been lots of approaches regarding Framework Programme Six, but that it is necessary to
take a step back first. This is why delegates attending the session were given a questionnaire.
Business co-operation is not new, but open networks are. To illustrate the rate of change and
the possibilities, he reminded the audience that the first Internet browser appeared as recently
as 1993 and stated that the opportunity to participate in open networks is rapidly increasing.
Business co-operation is not simply seen as a mechanism for reducing costs. The key to
enhancing value, quality and timeliness of products and services is direct and automated co-
operation with business partners.
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Paolo Pagnelli spoke about configuring a collaborative network. He started by reminding the
audience that the e-commerce model is transaction based for sale and purchase of goods,
whereas c-commerce is a model based on collaboration so as to enable the Virtual Enterprise.
He also said that, “by 2004, businesses that fail to re-engineer rigid supply chain structures
and employ collaborative commerce enabling technologies would suffer from lower
profitability and decreased competitiveness.”

Business collaboration is about working jointly with others, especially in an intellectual
endeavour, and could include co-operating with a competitor. The drivers for collaboration
are market pressures (consolidation, global competition), which push together the supply
chain, and company strategy (out-sourcing, de-localisation). The plant and enterprise
integration models of the 1980s and 1990s respectively involved only the internal supply
chain. Today looking out from within the company, partners are seen as vendors. Tomorrow’s
vision involves a strategy where higher network performance is achieved through mutual
visibility among the network of partners. Compared to today’s collaboration solution, this
involves higher degrees of openness and collaboration. To explain why companies must look
at the entire supply chain, Mr Pagnelli quoted R.H. Ballou who said that, “a single firm is not
generally able to control its entire product flow channel from raw material source to points of
final consumption.”

Collaboration in a supply chain involves sharing data, plans and processes to manage the
chain in real time. Project collaboration gave visibility of distributed project activities and
integrated applications generating data. To conclude, an example of the software employed
was given.

Ralf-Stefan Lossack talked about information management during collaboration, referring to
the Dragon project where there are 16 partners. He described the factors leading to a
distributed product development process (product complexity, numbers of partners, changing
partners), and the drivers (time to market, product quality, and reduced development cost).
Having highlighted the stages of the collaboration process he discussed the areas of
integration (process, data, and system).

In defining the requirement structure it is necessary to first state an initial requirement set,
then define the shared and confidential requirements. Care is required in giving only
necessary information, as partners may be competitors in other respects. Diverse cultural
backgrounds could cause a variety of problems, which could be overcome by patience and
understanding. Trust, built up over long periods, could be destroyed instantly by one careless
act. Dr Lossacks colleague Alex Ehrler continued at this point explaining some of the more
technical aspects of the project, giving architectural examples of platforms and data models,
before giving examples of the software used.

Thomas Gulledge addressed the conference on the subject of organisational implications and
impact of collaborative networks. He has 15 years experience in collaborative network
projects with a number of high profile customers, like Boeing and Microsoft. To define
collaboration he used a definition from Deloitte Consulting, which states that collaborative
commerce is companies using the Internet to work collaboratively with suppliers and
customers for the following processes: planning and forecasting; inventory and supply chain
management; product design and development; manufacturing; and logistics.
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There are many advantages: reduced inventory; better synchronisation across the value chain;
faster time to market; higher order fill rates; improved partner relationships; and increased
revenue. It is the changes that are required for implementation that bring problems. Generally
there is high commitment, but companies are reluctant to share operational information,
especially in the worst case where a previous adversary is involved, owing to the trust factor.
There is a delicate balance between information that is of mutual benefit and that which may
be used as a lever. Revealing proprietary information and maintaining ethical relations with
several partners could also be an issue. Collaboration is driven by larger companies, whilst
others often do not know how to, or are not convinced of the advantages.

Marco Morotti discussed novel collaboration practices in today’s industry. A real world
industrial example on managing a collaborative supply chain in the woodworking machinery
industry was considered. Mr Morotti is employed as an engineer with Biesse who produce
and distribute machine tool systems for wood, glass and marble manufacturing and related
numerical controls, software and precision components. The company has manufacturing
plants in Italy and Austria, 19 commercial subsidiaries in 14 countries, and 54 suppliers.

Mr Morotti introduced the process and product matrix concept illustrating from low volume
and high variability through to high volume and standard products, and mapping some
products onto it. He also introduced the concept of manufacturing efficiency and looked at
economic batch size, based on inventory cost plus unitary cost production. He stressed the
importance of cash flow and the relationship with lead-time.

It is necessary to reduce or neutralise chain uncertainties by reducing lead-time; sharing
information; getting to the basics; and using a pull rather than a push approach. Re-
engineering should include interaction and sharing with suppliers. Inhibitors to collaborative
supply chains include technology immaturity, customer and supplier relationship and distrust.
Accelerators include flexibility, outsourcing, complex products, global competition, product
life cycle reduction, and the need for comprehensive information.

The Biesse experience is that companies should think big, but start small. He also suggested
developing a complete picture of where every individual project fits in the overall supply
chain model. Another recommendation is to launch tactical projects that deliver specific
results in a short time. Mr Morotti concluded his presentation by describing the three Biesse
supply chain implementation phases. Initially this covered supplier collaboration, with spare
parts and sales planning added later. Also given was the collaboration system architecture and
examples of the information available at the user interface.

Damir Ratkovic gave a presentation the future paradigms for collaborative networks, giving
an overview of the general conditions and the chosen strategies in the area of engineering
collaboration. He referred to this as global network of innovation and went on to review
engineering collaboration at Siemens.

Siemens are the third largest electrical and electronics company in the world by sales,
comprised of 14 groups, over 600 manufacturing plants world-wide, around 450,000
employees (55,000 researchers and developers) in 190 countries, 75,000 suppliers, and three
million customers. The large scale of their operations combined with the complexity of both
product and processes requires a high degree of collaboration along the value chain. They
have an e-business strategy and have completed the first stage of transforming the existing
business into consistent, standardised processes. Future plans are to create new electronic
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based business and eventually to market self experienced e-business. The main processes are
product lifecycle management (with a Siemens CT PP focus), customer relationship
management, and supply chain management. The virtual engineering (CT PP 6) at Siemens is
connecting competencies in technology, methods and tools. A future picture would be of
seamless design and engineering processes from requirements to production, virtual
prototypes and a common process collaboration platform.

The vision for engineering collaboration within the product life cycle management process
would enable collaboration among interdisciplinary design teams, dislocated design groups,
different suppliers, the customer, and product development and production. Examples of
different levels of functionality and possible tasks were given. The main lesson learnt is not to
forget the human factors. First results from the engineering collaboration systems are that it
could support globally dispersed teams in terms of project management functionality and real
time communication of complex product data (for example, three-dimensional models,
simulation results, electronic schematics, two-dimensional drawings etc.). The advantages are
flexible, efficient and instantly available solutions world-wide, reduction of project duration,
better first path yield, and early problem detection.

Discussion and questions followed the presentations. Responding to a question about why
share with suppliers, Mr Pagnelli said it is better for them to see in real time. On the question
of how to improve trust, Mr Gulledge recommended starting small, being careful and
educating the people involved. Small companies often have to do as large ones say, but
various projects that are running imply that this method could work for small companies
acting together. On the chances of integrating engineering with supply chain, it was stated that
the engineering aspects are more complex than the commercial ones. It would happen, but
time-scales are difficult to predict.
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The Different Flavours of Interactive Media

Executive Summary and Conclusions

Media technologies are converging and large-scale interactive service deployments are being
established. These create new user experiences and opportunities for service and content
providers. In many instances the delivery is achieved by combining wired and wireless
networks to provide ubiquitous interactivity. The presenters in this session described and
demonstrated various new flavours of media services together with their visions of user
interactions with audio, video, text and all types of data.

A consistent point emerged regarding the suitability of the Internet for individual interactivity
and digital video broadcast satellite (or cable access) for broadcasting. Many of the projects
described would employ both methods of communication between service providers and
customers, each method as appropriate for the actual material being accessed. However, there
is evidence that the two methods may one day converge with practicable backchannel
transponders for satellite links and also new Internet protocols better suited for broadcast or
multicast. The new Internet Protocol Version Six (IPv6) does not really address this problem,
however it does offer more address space with improved security making it more suitable for
deployment outside the computer network environment for which it was originally intended.

Meanwhile consumer demand for interactive television services have been successfully
demonstrated in a number of countries and there are early service deployments like the one in
Portugal, and successful trials like the one in Belgium. It is forecast that 40 percent of
European households would enjoy interactive television by 2007 and so broadcasters and
service providers are determining which technologies to roll out in their deployments. The
technical solutions are still evolving, but an examination of some of the projects mentioned in
the session provided some useful indications. There are also good research results available
concerning both content and the most favoured applications and user platform configurations.
These results should indicate how the new interactive television and data services would be
applied in households. This should help guide service providers towards delivering products
that citizens would enjoy and desire to purchase in eEurope.

Details of Main Issues Raised

Leo Van Noorden from the European Commission introduced the session and explained that
many of the presentations are results from Framework Programme Five. These emerged from
a project cluster that included trials.

The session chair was Mr Gerhard Stoll, who lamented the inability of even his latest laptop
computer to integrate all the kinds of media the speakers desired to show. This demonstrated
how much more integration effort is required if consumers are to avoid owning huge stacks of
set-top boxes, each delivering a different service in their homes.

The first speaker was Jan Geiger whose presentation was jointly prepared with Paul Bristow
from Philips Research. Mr Geiger introduced the realities of today’s market where established
technologies, ranging from mobile phones to computers to set-top boxes, all striving to
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encompass each other’s applications. Phones will be used for picture, and soon video
messaging, whilst the Internet is employed for communications and set-top boxes deliver
interactive television and services including data. It is essential these technologies converge in
a synergetic way and the new Multimedia Home Platform (MHP) standard combined with
Moving Picture Expert Group Four (MPEG-4) standard and Multimedia Message Service
(MMS) could achieve this aim. MHP is applied successfully in the Information Society
Technologies (IST) project technical perspectives of the multimedia home.

Next, Mr Stoll presented work from the IST projects SAMBITS and SAVANT, that set up a
rich mixture of interactive television services using MHP over digital video broadcasting. The
architecture of each project was described and the performances necessary for different media
types were quantified. Quality of service offered by the Internet is unsuitable for video
streaming and yet research shows rapidly increasing demand for this media. Therefore the
case for combining Internet and digital satellite broadcasting to European Broadcasting Union
standards is justified.

Mr Peter Goyvaerts described a trial project in Belgium run by VRT that combines broadcast
and broadband delivery into 100 households to prove the concepts of a digital home platform.
Some characteristics of this system were described including its granny-proof interface with
no more than seven buttons per screen and localised hard disk capacity enabling content to be
pushed before viewing, known as before-casting. Before-casting involves pushing content to
receivers overnight for storage and viewing later.

Next there was an unscheduled presentation by Mr Manuel Sequeria of TV-Cabo in Portugal
where an interactive television and broadband service is deployed in service with consumers.
The system combines cable television and cable access broadband and it was launched in
mid-2001. It has its own user interface standard with Application Programming Interfaces
(APIs) for content producers that have been successfully used by CNN, Discovery channel,
MTV, Disney etc. to provide over 250 interactive applications on its 40 channels.

The system is in service with all three national broadcast operators in Portugal and it is
available to a large number of subscribers living in and around the main cities. There are
2,000 new subscribers signing every month. Facilities for alternative distribution by satellite
and DSL to outlying areas are under discussion. The most successful application so far has
been multi-user games with an average two-percent of the subscribers in active play at any
time throughout the day. Mr Sequeria said that the games included chess and a Portuguese
card game.

John Cosmas of Brunel University described his new project to develop a mobile multimedia
tablet system that would combine mobile phone and digital television for data delivery and
mobile interaction for location-based services. The location-based services would respond
intelligently depending upon the user’s location and preferences. The project has developed a
sophisticated software architecture using Director, eXtensible Mark-up Language (XML) and
Java to provide a rapid prototyping environment for applications. It is anticipated this
development environment would later be useful to the digital broadcast television software
and content community. Samples of early-stage applications were shown including e-betting
and football game analysis.

Paul Gelderblom described the Produce Once Publish Everywhere (POPE) project. This is a
software project that attempts to build content authoring tools that would create material
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capable of automatically adapting itself to the delivery platform, on which it is presented,
thereby avoiding hard platform specifications (like MHP). In other words, it is the opposite of
what you see is what you get (WYSIWYG). The system works by re-sizing the display and
dynamically adjusting user interface buttons, menus etc. to accommodate displays on
Personal Digital Assistants (PDAs), tablets, personal computers, screens and projectors. This
work arises from the European SMARTCAST project that utilises existing delivery
mechanisms to reach a variety of platforms and still display information correctly.

Finally Maddy Janse described research into content and user interfaces including results
from the NexTV and ICE-CREAM projects. All stakeholders in the production and delivery
chain have to deliver quality to the users so that their experience is satisfactory. This includes
platforms, tools, technology and business models as well as content and user interfaces.

It has become clear that users enjoy the opportunity to manipulate and enhance content, thus
personalising it to them. MPEG4 with its object oriented video streams supports this
objective. Other considerations are the way in which material is viewed and if it is used by
individuals or family groups. In a family group scenario it could be appropriate for an entire
room to present the user interface on multiple screens, audio outputs and even dimming
lighting or operating robots in the room. This enhances group enjoyment, especially for
children for whom movement and action is needed to retain attention. In conclusion the user
interface must be seen as an enhancement to the normal family living space, and not be
restricted to one screen in a corner.

There followed some questions and discussion with the audience in which a number of points
emerged.

There were questions raised regarding privacy of information and security for services like
electronic banking, polling and viewing habits. Mr Goyvaerts said that, “whilst data is visible
to the service provider it is protected by the same legislation as any other data format and that
encryption to banking standards is employed where required.”

It is clear that emerging systems present new challenges and new opportunities to
broadcasters. The systems are clearly technically feasible and user demand is present and
motivated by initiatives such as eEurope 2005.

Many assumptions about viewers are wrong and family groups view and interact with media
together more than is realised. This has been corroborated by research at the Philips home
media laboratory. However, from Portugal came some experience indicating that interactive
television set-top boxes should also have individual family member logins to personalise
content, for example, sports for father, cartoons for children etc. Robot toys in the Philips
slides are activated by an infrared link using the same technology as television remote
controls. Finally it was agreed that the couch potato viewers are in a small minority and most
families and children would prefer interactive television if it were available to use it as a joint
social medium.

Additional Information

Session Chair:
Grahard Stoll, Institut fur Rundfunktechnik, Germany



IST 2002 Conference Final Report 67

Speakers:
Jan Geiger, Materrna, Germany
Gerhard Stoll, Institut fur Rundfunktechnik, Germany
Peter Goyvaerts, VRT, Belgium
Manuel Sequeria, TV-Cabo, Portugal
John Cosmas, Brunel University, United Kingdom
Paul Gelderblom, Lost Boys, The Netherlands
Maddy Janse, Philips Research, The Netherlands

Commission Contact:
 Leo Van Noorden (leo.van-noorden@cec.eu.int)



IST 2002 Conference Final Report 68

Beyond Human Language Technologies

Executive Summary and Conclusions

In a society in which Information Technologies (IT) are becoming increasingly pervasive, it
would be essential for citizens to be able to communicate effectively through digital content
in all community languages. This session sought to identify the direction in which Human
Language Technologies (HLT) would need to go to address this need. The four main speakers
covered the subject from a range of different perspectives, covering research, market-
readiness and partnerships.

From the perspective of technical research, the main theme is that of embedded technologies.
As the use of language technology spreads more widely through the environment, the
technology is likely to become embedded in the infrastructure of Ambient Intelligence.
However, the most appropriate location for such technology, in terminals or networks, is a
complex issue, and may depend on the specific nature of the information, for example
whether it is location-specific, device-specific, user-specific, etc. This issue is not just
technical, but also influences the economic models for exploiting such technology.

Other key factors for HLT included comfort (ease-of-use) and safety in the human-computer
interface, security and privacy, and socio-political issues, such as dependence on foreign
corporations. During discussions it emerged that the detailed concept of embedded language
technologies need to include options for interfacing commercial functional packages, in
situations where appropriate hooks could be clearly defined.

The market environment for HLT varies considerably from country to country, owing to the
differing language situations. The EUROMAP project has studied this, taking data from a
number of different sources and relating it to a set of different factors, which could be broadly
grouped as relating to technological readiness, market supply and market demand. Initial
results expose quite a variation among different countries, some being apparently weak and
others advanced, although, as became apparent in the question session, some wisdom and care
is needed in drawing appropriate conclusions from the benchmarked data. In the future the
analysis is to be extended to include Central and Eastern European countries.

Partnerships were addressed from two complementary perspectives – that of fairly large
national French and bilateral French-Finnish programmes, and that of an individual project.
The French Technolangue programme has shown how a call for ideas in language technology
could lead to selection of projects that link with other existing initiatives. The preference for
open-source tools in this call has led to some discussion on the extent to which open-source
technology could lead to compromises in standards. The French-Finnish bilateral programme
has shown how a lightweight procedure could allow such a programme to be implemented
quite rapidly.

The second presentation on partnerships, from the perspective of an individual project,
outlined the various stages necessary in planning and setting up a large project addressing
open-domain speech-to-speech translation. The technical requirements present challenges in a
whole range of language technologies, relating to both speech processing and translation. The
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implementation of such a major project would cover several stages, extending over a number
of phases.

Details of Main Issues Raised

This session aimed to highlight cutting-edge research into the components of Human
Language Technologies (HLT) that would form the building blocks of new facilities and
services. It also provided a review of the comparative maturity of all Community countries
with respect to their language-technology readiness for these next generation systems.
Effective development in this field requires new types of partnership building among research
and technology suppliers across Europe.

The session chair, Bente Maegaard introduced the various themes covered in the session. For
the Information Society of today and tomorrow, it would be increasingly important to be able
to interface and communicate with all European Languages, including those of countries
expected to join the European Union. This points to the need for continued research into
language technology products. An important theme is the way that language technology
would increasingly become embedded in other technologies and so effectively form an
infrastructure supporting other services. The environment for such services may vary from
country to country and so it is useful to look at national comparisons and benchmarks as HLT
went to market. There is strength in partnerships, and experience could be drawn from both
large national and international programmes and consideration of partnership in the example
of an individual project.

Hans Uszkoreit highlighted embedded language technology as a key theme for the direction
of language technology research. While the conventional areas of research should be retained,
a key need now is the integration of language technologies into other systems. The notion of
embedding intelligence into machines in now well established though the idea of micro-
controllers. Embedded systems brought with them a new set of requirements, such as fault
tolerance and also a new set of issues, such as the legal liability for technology embedded into
other systems.

A fundamental question concerns where to embed language technology. The possibilities span
a variety of options from the personal communicator to the generic server, and are
complicated by the fact that different types of language may be best related to different
contexts. In addition to generic language, there is location-specific language (places,
directions, etc), device-specific language (commands, dialogue models, etc) and user-specific
language (user pronunciation, dictionaries, names, preferences, etc.); the appropriate location
for language processing may differ for all these.

The location of processing technology may also influence the business model, since, for
example, it may be more difficult to charge for a centralised service. Other factors of
importance in HLT include the human-computer interface (usability and safety), security and
privacy for personal data, and socio-political issues such as dependence on foreign
corporations. The complexity of the issues may actually be seen as providing an opportunity
for Europe, since the plurality of approaches within the European Union increases the
opportunities for identifying the most appropriate solution for different cases.
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The EUROMAP project sought to identify the present comparative strengths and weaknesses
of the different European Union countries with respect to language technologies, and its
approach was outlined by Andrew Joscelyne. EUROMAP used a variety of available data in
an attempt to provide an objective measure of the effectiveness of language technologies in
Europe. The data was converted into an HLT Benchmark, which formed a measure of HLT
research and technology development, and an HLT Opportunity Index, which is more related
to the willingness of a community to take up and exploit research results. A number of
individual factors were considered, such as the research and technology environment,
innovation potential and access to key channels for exploitation; aggregate figures were also
produced. A first view of the results was presented indicating that some countries are market
ready while others need strengthened infrastructure, investment and national policies.

The importance of partnerships in language technology research and development was
addressed by the final two speakers, the first addressing large national and bilateral
programmes and the second a specific example of a project involving collaboration.

Joseph Mariani started by describing how France has implemented TechnoLangue, a national
project in language technologies at the level of technology development, which links with
four existing national programmes. The call led eventually to 28 projects being selected by
summer 2002, with over 90 participants, of whom 11 are foreign. A second initiative has
involved bilateral collaboration between France and Finland in the ProAct programme. The
structure for selecting projects for this has been designed to be rapid and simple. Joseph
Mariani concluded that language technologies formed an area that is well suited to co-
operative development in both large national schemes and European Commission initiatives.
In particular the field would present great opportunities and challenges for the European
Research Area.

The broad overview of national policy was complemented by the final presentation, in which
Asuncion Moreno gave details of a specific example in partnership building at the level of an
individual project. Taking the proposal for an Integrated Project with the goal of making
speech-to-speech translation a reality within five years, she outlined the different aspects to be
considered in such a project. The aspects considered were objectives, partners, key areas to be
addressed, the range of technical work covering different phases of research and technology
development, the organisation of the technical work and the different phases of
implementation.

Following the presentations, a number of points were raised in questions.

In connection with countries from Central and Eastern Europe, it was confirmed that
EUROMAP intended to include these in later reports. However, there is some difficulty in
obtaining the appropriate data for the indices, since equivalent data is not always available.

One questioner pointed out that the inhabitants of some countries showed a greater propensity
for language learning. Good language skills amongst the population may reduce the perceived
requirement for HLT. Andrew Joscelyn agreed that this aspect of multi-lingualism should be
considered for possible inclusion in the comparisons.

Two questions focussed on the issue of open-source software. While this could indeed help
address the issue of inequality, it needs to be recognised that open-source software competes
with other products, and this may be a problem for smaller companies. One speaker pointed



IST 2002 Conference Final Report 71

out that quality needs to be maintained, and this is not always found in open-source software,
while another commented that new economic models might be required to address this. It was
also noted that the concept of the Semantic Web went some way to addressing this, allowing
information flow across language barriers, albeit short of full translation.

It was asked whether it is not possible to provide some sort of interface module to address the
translation process. One panellist replied that this is actually difficult for full translation.
However, concepts such as the Semantic Web, with heavily marked-up content, could provide
some form of cross-language channel short of full translation.

A question on the subject of commercially available software packages for speech input, etc,
raised the issue of what needs to be embedded and what could be interfaced directly, provided
that good hooks are in place. This led on to discussion on the merits of speaker-independent,
as opposed to speaker-dependent recognition. One panellist suggested that it should be
accepted that speaker-dependent recognition would always be superior, and that this should
be accepted as the norm, while another panellist disagreed, seeing only one year’s lag in
speaker-independent performance.

Finally, one question addressed the subject of text mining, and suggested that there is scope
for more collaboration among workers in the two fields of text mining and language
technologies. One speaker saw the main issues in this as being primarily those of management
and organisation.
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Intelligent Water Resources Management

Executive Summary and Conclusions

This session (which is part of the more general theme of Information Society Technologies
(IST) for the environment) presented visions for 2010 from the important economic sector of
water industries and coastal management authorities. One of the objectives was to discuss
future scenarios for Information Technology (IT) based inland water resource management
and coastal monitoring activities. A further objective was to assess the potential of the latest
IT trends and developments in these domains. Finally, identification of the gaps in European
water resource management practice and the potential for exploiting IT was addressed.

The speaker on IT for fresh water management, who works for a water company, regarded
water as a product. From the water utilities perspective the question is what could IT do to
help manage the complex and interactive water cycle of which the utility is a part. Since water
utilities try to behave as private companies, even if public owned, they need to operate
optimally and see IT as an across the board advantage. Areas of deficiency include sensors,
integration of manual and sensor data, software for integration, real time data processing, and
modelling. A methodology has been adopted to focus the needs for IT, but clearly much
remains to be done.

The second part of fresh water management dealt with software systems. The main message is
sustainability. Measures include reducing losses and demand, avoiding pollution, and energy
efficiency. A major problem is leakage, its detection and also burst location techniques. The
regulatory framework in the United Kingdom was described and the impact of it discussed. It
was concluded that there is a new approach to managing water resource based on the concept
of sustainability, and that sustainable policies are facilitated by regulation. IT could improve
the efficiency of water companies and help them meet regulatory targets.

IT for coastal zone management is driven very much by the growing public demand for on-
line multimedia coastal environmental information, which is also enshrined in Directive
2000/60/EC. Three impressive demonstrations of on-line information capability in France
were given, which included combinations of data sources and three-dimensional displays.
However, there is no coherent European geographic reference and cross border integrated
systems are required. Future priorities to meet demand include: data enhancements, browsers
and interfaces working by thematic division, standardisation and integration, improvements to
graphics including three-dimensional displays, animations and virtual reality, hardware
improvements, software evolutions and modelling.

Details of Main Issues Raised

The session co-ordinator from the European Commission, Pascal Collette, introduced the
session chair and the speakers. The session chair, Bruno Barnouin from the Ifremer Center de
Rechere de Brest, said the three speakers would give a vision on water management.

Anders Lynnggaard-Jensen from DHI – Water and Environment, Denmark, gave a
presentation on IT for fresh water management. He stated that he regarded water as a product.
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Presenting a block diagram depicting a water cycle he highlighted the parts directly
concerning the water industry and noted that reservoirs, groundwater and rivers are both sinks
and sources. Driven by the water utility requirements, the question is what could IT do to help
the water industry manage this very interactive process. Water companies vary greatly in
customer base, but are getting bigger and competing with each other. They are mainly local,
and mainly public (but trying to operate as private companies). Companies therefore want to
operate optimally and perceive IT application advantages in drinking water production and
distribution, waste and rainwater collection, wastewater treatment, and customer services.
Current shortcomings include the lack of reliable sensors, difficulty in integrating manual and
sensor data, lack of software for integration of different data types, and problems with real
time data processing. Major issues include the large collection areas, the requirement for
modelling on-line and off-line and understanding direct feedback loops.

A topic area versus technology matrix methodology has been adopted to focus the needs for
IT. This has been applied to establish priorities on water (drinking water production, and
distribution), wastewater (waste and rain water collection, and wastewater treatment), and
customers. Examples of these priorities included early warning systems for wastewater
treatment (in case of floods), and the need for real time information for customers.

Bogumil Ulanicki gave a presentation on fresh water management, which concentrated on
software systems. He stated that his focus is sustainability. The Brundtland Commission
report states that sustainable water management is, management that meets current needs
without compromising the ability of future generations to meet their own needs. The pillars of
sustainability are economic growth, protection of the environment, and social equality.

Water supply systems are both taking from and putting back into the environment. He defined
the sustainability aspects as managing existing resources, reducing losses of treated water (for
example leakage), managing demand (education, enablers), avoiding pollution of existing
resources, and developing new technologies for water production and waste water treatment.

The United Kingdom regulatory framework, and how this relates to the water company and
its customers, the physical system, and shareholders, was described. The regulatory bodies are
the Office of Water (economic regulator), Drinking Water Inspectorate (water quality), and
the Environmental Agency. In the United Kingdom companies aim to maximise profit subject
to these regulatory constraints. IT facilitates information collection, storage, accessing, and
updating, data integration, data visualisation, communication, etc. In short it would make a
water company more efficient.

Current IT implementation trends are Geographic Information Systems (GIS) based
applications, information integration, development of high-level applications, like decision
support (there is too much data to analyse), and data validation and reconciliation. Leakage of
treated water is expensive and IT could help, as most leaks are not reported. Burst location
techniques are needed. Current targets for leakage reduction, energy management,
underground asset management, water quality, customer services were examined in detail in
terms of task and IT technologies. Important points raised were pressure control (reduces
leaks) and energy management (environmental aspects and energy costs). Finally, enterprise
modelling was discussed. IT could be used to analyse the internal operations of the
companies, something they currently tend not to do.
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Lionel Loubersac addressed IT for coastal zone management, with particular emphasis on
developing intelligent information browsers and interfaces. He started by saying that IT for
coastal zone management covered a very wide spectrum. He focussed on the communication
of coastal environment information. He said that in France, holidays and the coast are
synonymous, so the information should be in the public domain. The public is asking an
increasing number of questions and there is growing demand for on-line multimedia coastal
environmental information.

Reference was made to Integrated Coastal Zone Management (ICZM) procedures
(Communication of European Parliament 2002), and the European Water Directive on Coastal
Waters (Directive 2000/60/EC October 2000). There are challenges in communicating data
and information especially during environmental crises. It was explained that data plus the
context yields information. Adding analysis leads to understanding, and communicating this
enables optimal decisions and sustainable management. Coastal information dissemination is
a multi-X concept. It is multi-user, multi-gate (that is to say, open), multi-space (strong on
geographic information), multi-date, multi-dimensional (including two, three and four-
dimensional displays), multi-thematic (physics, biology, sedimentary, etc.), multi-object, and
multi-media. It is also trans-standard, transparent and free. Three examples were then
presented.

The Bay of Biscay image browser gave information like solar irradiance and wind field (taken
from several satellites), and combined it with hydrodynamic model outputs to help the
interpretation and understanding of meteorological, biological and oceanographic events in
the Bay of Biscay. A demonstration of the site was given, displaying various parameters and
historical data.

Next came a demonstration of interactive cartography and access to monitoring network data
on coastal environment quality. This could enable anyone to access and display qualified data
extracted from the regional and national monitoring network databank on coastal environment
and to obtain long term series and trend indicators. Parameters available include chemical
quality, microbiological quality, harmful algae and toxins concentration, etc. Levels of lead
contamination in Languedoc-Rousillon oyster beds were displayed, over time periods, for
specific geographic locations.

Finally a demonstration of interactive three-dimensional navigation and access to coastal
environment information (NAMIBIE) was given. The data consists of terrestrial and marine
data sets, high-resolution true colour satellite images, national monitoring network data,
regional data, etc. The demonstration illustrated the three-dimensional aspects very effectively
although this does not extend to the deep sea. Future priorities include data enhancements,
browsers and interfaces working by thematic division, standardisation and integration,
improvements to graphics including three-dimensional capability, animations and virtual
reality, hardware improvements, software evolutions and modelling, plus a demonstration
project.

Questions followed the formal presentations. Mr Lyynggard-Jensen was asked if the water
industry is prepared to pay for the IT. The speaker was asked to expand on the issue of
sensors. In response the speaker said that the projected savings would justify IT. With regard
to sensors, he said that many parameters require laboratory analysis so preventing real time
presentation. There is also a need for clever software to really understand what is happening.
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Mr Ulanicki was questioned about why the IT emphasis is oriented more toward design and
optimisation. Why is there no mention of the customer and their requirements like obtaining
information on water quality? The speaker pointed out that in the United Kingdom, the Office
of Water provides this type of information on its web site.

Mr Loubersac was asked what the major application is for the systems demonstrated. In reply
he said that the main emphasis is the general public first, but they are also for management
purposes. He was also asked about the refresh rate of the display systems. He said that data
acquisition, processing and validation took three months at present. There is a 15-day
regulatory delay in obtaining United States satellite visible data, but with new European
satellites this would reduce to one day. He was then asked about the commercial drivers. Is
this legislation or regulation? In response the speaker said that it is the water industry itself
that is the driver. The industry needs to become more efficient. There was also a question
about what display improvements would be desirable. No user studies have been carried out
to determine this yet.
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Beyond Robotics

Executive Summary and Conclusions

The motivation for this session was that new directions are emerging in the area of robotics.
New software and technologies are enabling totally new approaches that took robotics in to a
new era, hence the term Beyond Robotics used in the session title. Some of the new
technologies are enabling robots to become intelligent, flexible and autonomous devices.

The technologies that are enabling these developments were discussed. These include new
energy sources that would provide robots with independence from electrical mains power
supplies. Also discussed were new designs and structures for robots that allow robot
behaviour to be modified. The development of new designs for robots is an important issue
and several speakers raised this. New technologies, new energy sources, new artificial
intelligence software and new materials would enable new designs to be considered and
would eventually lead to the development of new applications.

New technologies are not enough however. Understanding behaviour of people, animals and
insects is also important. More needs to be known about how co-operative actions occur and
about adaptation and learning. Robots are therefore being used as a tool to understand more
about this sort of behaviour in the natural world, and knowledge developed through this work
would provide new understanding about how to design new robots.

The key conclusion of the session was that current generations of robots are locked into a
design mindset based upon conventional technologies such as motors, gearboxes, electrical
mains power supplies and re-programmable software. Adding new technologies opened up
new possibilities and new applications.

Details of Main Issues Raised

Incorporation of Information Technology (IT) into physical mobile artefacts, that is to say,
robots, poses a wide range of interdisciplinary research challenges in areas such as neuro- and
cognitive sciences, perception-action integration, learning and adaptation, self-organisation,
and complex systems theory. The research is making it possible to construct a new generation
of mobile artefacts beyond the robotics of today. The research has the potential to lead to a
large variety of new applications. The session presented and discussed new achievements,
research trends and visions with emphasis on robotics five to 10 years from the present.

The first speaker, Dario Floreano, spoke about ants and robots. Ants at the individual level are
simple, but they have a complex social organisation. Ants also display co-operative behaviour
and they are sometimes physically connected, using their bodies to create structures.

Mr Floreano described three projects. In the first, robots like ants in terms of size and
behaviour have been created. Investigations have also been undertaken with these robot ants
to create mixed societies of robots and insects. The second project is aimed at investigating
the principles behind the emergence of co-operation and division of labour. The third project
is addressing the area of physical structure formation using the ant robots.
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The expectation for the future is that in five years time there would be understanding of
principles and the deployment of autonomous robots for activities such as rescue. Within 10
years there would be miniature energy efficient robots, hybrid colonies of robots and insects,
as well as organic materials.

Chris Melhuish talked about energy sources for robots. He said that to develop new
generations of robots, new materials are needed. There is a need to go beyond motors and
gearboxes. This is important if robots are to be placed in situations where people could not, or
should not go. Without new energy sources robots would never become autonomous.

He described some energy sources that are being considered for powering robots. These
included solar power, and fuel cells based upon microbes. Currently the efficient of the
microbe energy sources is only about one and a half percent, but this only illustrated the need
for further technological development in the area.

Mr Melhuish concluded his talk by stating that his objective is to create robots that people
with 19th century engineering skills could not fix. At the moment, if any of these engineers
were to come back to life and be shown current generations of robots, they would be familiar
with many of the concepts and technologies. To make this dream a reality though, new
materials, components and energy sources would need to be developed.

Kerstin Dautenhahn addressed the conference on the subject of the use of autonomous robots
in therapy for autistic children. Here the main purpose is to interact with people and it is
necessary to constantly ask why a robot is worth using. The use of a technology driven
approach is simply not adequate. The user must at all times be central to the application. In
therapy, the interests are different from other areas. It is not only necessary to consider why
robots should be used, but also what type of robot.

The speaker said that there is a need to consider the design of robots and the patient needs.
The mapping between the two is an important area that needs to be researched. More
creativity is also needed to come up with new forms of robot designs.

The use of robots in autism therapy is important because robots have a predictable response
and autistic children liked this. Such children prefer to interact with computers and robots
because of this predictability. Robots could be used to help teach skills and responses and be
used as a form of social mediation.

The technologies used in this way need to be evaluated and the added value needs to be
assessed. In the future it would also be interesting to examine personalisation of robots so that
they could adjust to each patient’s needs. Investigations are underway to explore how robots
could become more interactive and how children could learn from these interactions.

Giulio Sandini gave an overview of cognitive capabilities in robots. He said that previously
there had been a dream of trying to use robots to replace people in dangerous environments.
The work that the speaker is addressing is different. One of the aims is to understand human
behaviour – the robots are being used as a tool for understanding people’s behaviour.

He then described a project called Babybot that is directed at studying sensory motor issues
and cognition in babies. The speaker mentioned that humans are optimised for adaptation and
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not for performance. The work that has being undertaken is aimed at understanding the
acquisition of the ability to interpret manipulation. He described work focussed on
understanding object grasping in young babies of five months old and how this developed in
the subsequent months of life. His main conclusion was that learning to do something for
oneself is an important component for action interpretation.

Henrik Hautop Lund spoke on the subject of robots with flexible structures. He said that there
is strong economic motivation for investing in robotics research. Since about 1995, Europe
has shipped more robotic units than Japan. Robots represent a growing market. He said that in
manufacturing there is a growing interest in intelligent and flexible products and this also
requires more flexible robots in production. A robot that is re-programmable is no longer an
adequate tool. Greater flexibility is now needed and this extends to the structure of the robot
itself as well as its interactions with the world. The current generation of robots are not really
very flexible at all and certainly do not respond very well, if at all, to feedback from the
surrounding environment.

He then went on to discuss flexibility in more detail, stressing that flexibility is both a
software and a hardware issue. He presented examples of flexibility in morphology, that is to
say, robots with flexible structures. He demonstrated how reconfiguring the structure of the
robot could change the behaviour of a robot. The building blocks of the robot were compared
to the children’s construction toy Lego, only the building blocks for the robot include
computation and control elements as well as mechanical linkages.

He also demonstrated how it is much simpler to build human like robots using this approach.
It is necessary to rethink what is needed to create human like robots. Using control,
morphology, materials and energy use, it is possible to design such machines in a simpler and
less costly way than the traditional approach.

Finally he said that the future lay in flexible production and that flexibility in robots lay in
flexible structures as well as adaptive behaviour from artificial intelligence software.

Thomas Christaller, who spoke about what would count as a robot in about 10 years time,
gave the final presentation. He said that at the moment most robots are used in manufacturing
or in service applications (for example, sewer inspections). Also, the present generations of
robots are programmed and not behaviour based. In the future this would change. In addition,
things such as transport systems, which are not considered as robots, may evolve in this
direction as new materials and technologies and capabilities are added.

In the future new materials would appear in robots, and drives would become smaller, lighter
and be integrated with gears. There would also be new forms of sensors, for example those
based on silicon retinas. Energy sources would also change and there would be a shift to using
solar energy and fuel cells. In addition, the number of microprocessor chips used would
radically increase along with their performance.

The field of applications would also expand and robots would be used in education and in
entertainment and edutainment. There would be more service applications. Applications in
entertainment would also result in a reduction in the price of component parts, which would
eventually result in lower prices for industrial and service robots.
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A question was raised about co-operation among ant robots. Since there is task specialisation
in ant colonies, co-operation is needed among ants. It was asked if ant robots would be
undertaking pervasive computing. In the natural world ants communicate in different ways
including the use of chemicals. In the case of ant robots, computing is everywhere. Ants do
not have any global knowledge. They seem to follow simple rules from which global
behaviour emerges. This is an area for future research.

It was asked if the electrical mains power supply is not sufficient for charging autonomous
robots. The problem with this approach is that it would limit robots to remain in, or to return
to areas where an electrical mains power supply is available. Independent energy sources
would allow robots to remain in the field for long periods thus opening up new application
opportunities.

Discussions took place over the issue of boredom arising in situations where children are
playing with or using robots. This is recognised as a real issue. How to keep people engaged
is important.

The issue of the underlying model for intelligent behaviour was discussed. This is a difficult
area, but it is clear that touching gives much more information than just looking.

A question was asked about the applications of human like robots. Applications for these
probably lie in areas where a human like interaction is needed in the places occupied by
people. It was also suggested that perhaps human environments should be modified to suit
robots. This generally is not seen as a way forward. It was said that there is no need for
example, to add lots of technology to homes and offices just to make the environment more
suitable for robots.
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Networking in the Sky

Executive Summary and Conclusions

The European satellite industry is a success story, although revenues from service operators
have not achieved the levels that were planned for the late 1990s because end-user market
penetration has not achieved the many millions that were foreseen at the time of launches.
However, take-up of satellite services is steadily increasing and new business such as
interactive television is driving growth along with established mobile phone and
telecommunications services.

Funding from the European Space Agency (ESA) and the European Commission through
Framework Programme Six is still required to assure continuing success by supporting work
on new technologies, services and platforms, including reaching the targets set for eEurope
2005. Some of these satellites operate in conjunction with wired services on the ground for
user-specific data delivery and backchannel responses that interact with broadcast services.

To co-ordinate its activities the satellite industry has formed the Advanced Satellite Mobile
Systems Task Force (ASMS-TF), that would build cross-industry consensus for the successful
introduction and development of advanced mobile satellite communications and services in
the 2000s. One important objective of the task force is to support co-ordination of ongoing
and future research and development efforts and to provide inputs to the ESA and the
European Commission in support of future satellite mobile development. The task force is
structured as a steering panel with six working groups and its 49 members represent all the
significant players in the European satellite community.

The satellite industry is continuing to evolve and there are significant opportunities to develop
a wide range of concepts, including large satellite platforms and high altitude platforms
(unmanned aircraft flying around in the upper atmosphere).

Details of Main Issues Raised

Mr Jose Casas from the European Space Agency chaired this session and first introduced Mr
Giovanni Corazza from the University of Bologna who described the activities of the
Advanced Satellite Mobile Systems Task Force (ASMS-TF). Europe has had good success
with developing and deploying satellites, but many of these are not as commercially
successful as was originally hoped for owing to business cases that were scaled on millions of
users but only achieved hundreds of thousands. Some niche markets are very successful, for
instance maritime, emergency networks and GSM (Global System for Mobility) over satellite.
As a result the European satellite community has come together in a joint initiative of the
European Commission and the European Space Agency to form the ASMS-TF. The first
meeting was held in March 2001.

The ASMS-TF is an industry led, independent body, uniquely committed through the building
of cross-industry consensus to the successful introduction and development of advanced
mobile satellite communications and services. One of its objectives is to support the co-
ordination of ongoing and future research and development efforts and to provide inputs to
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the ESA and the European Commission in support of future satellite mobile development. The
task force is structured into a steering panel with six working groups and has 49 members
representing all the significant players in the European satellite community. Amongst its first
achievements the task force has prepared and submitted a Framework Programme Six
Expression of Interest called OSMOSYS.

Other outputs from the ASMS-TF include a vision document that sets out a plan to service
three major markets: extending current mobile satellite services; developing direct mobile
multicast and broadcast; and extending wireless mobile terrestrial networks including third
generation (3G). The task force is also concerned with spectrum allocation, standards
definition, network architecture, markets and business and public relations for the industry.

The next speaker, Patrick Agnieray of Alcatel Space, discussed broadband satellite access. Mr
Agnieray observed that satellites deliver a set of converging services including
telecommunications, television and information in the same way as terrestrial wireless or
wired distribution methods. Satellites have a key role to play because they could cover a
widely dispersed audience at high bandwidth whereas terrestrial wireless bandwidth is lower
and wired services have limited coverage because deployment is only worthwhile in highly
populated areas. Therefore, use of satellite distribution is growing and the driving applications
are multimedia services. Interactivity poses something of a challenge and solutions are
appearing that involve using the Internet or satellite-based backchannels.

Mr Agnieray continued by discussing specifically how satellite communications would help
bridge the digital divide to bring eEurope services to a larger population of European citizens
by 2005. Particular reference was made to France where nearly 40,000 communities would
enjoy interactive digital broadband by 2007. Framework Programme Six is expected to make
a positive contribution towards this growth. Alcatel is particularly well positioned to develop
these technologies, as the company possesses both satellite and DSL competencies.

In conclusion he mentioned that there are three needs to support the eEurope 2005 policy
within Framework Programme Six. First, service facilitation through dedicated operators that
are already underway. Second, new architectures with next generation access terminals and
institutional usage pull. Third, support for Expressions of Interests that group major European
partners working on broadband such as the ones Alcatel is involved in.

Gabriella Olmo from Politecnico di Torino, talked about the status and opportunities in High
Altitude Platforms (HAPs) for telecommunications and remote sensing. Options for HAPs
include balloons, rotating wing aircraft and fixed wing aircraft, of which the last is considered
most suitable for a number of reasons. The major current projects are HELIOS in the United
States, where a prototype was flight-tested in the summer, and HELINET that is building a
scale size prototype with European Framework Programme Five funding support. HAPs offer
many advantages over earthbound wireless or satellite communications. They have a low
deployment cost, they are environmentally friendly, they may be brought down to earth for
maintenance and they could easily be moved to cover a different ground footprint in case of
emergencies that suddenly require an increase in communications traffic.

The International Telecommunications Union (ITU) has assigned 600 MHz of bandwidth at
47/48 MHz for HAP use. Current research is focussed on fuel cell technology because these
platforms must be able to store enough energy to continue flying throughout the night with an
acceptable weight penalty.
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Finally, Mr Cesare Dionisio described the timetable for the first call of the new Information
Society Technologies Programme within Framework Programme Six. There was discussion
about the relative sizes of ESA and European Commission funding allocated to supporting
satellite research and development. It was agreed that convergent systems would continue to
evolve, with integrated services targeted at low cost user terminals employing open standards
being the best approach.

One question was answered to clarify and confirm that two-way communication via satellite
is operational in pilot projects using already existing technologies.

A number of questions were raised about HAPs. HAP transmissions at frequencies between
47 and 48 MHz are received by external dishes but could not be received inside a building.
Balloons offer better lift but are much more difficult to maintain in a stable three-dimensional
position. The power supply required for maintaining flight and supplying transmitters on a
HAP is estimated at 800 watts, which is more than a conventional satellite requires. There has
been some research into supplying power via laser or microwave links but all practical HAP
designs today use solar power. HAPs are subject to the same aviation regulations and
airworthiness certificates as commercial aircraft.

Questions were then raised about other relevant issues. Micro-satellites are not included in the
research plan. Existing satellites already in flight provide an opportunity to deliver more
services that would help towards achieving the objectives of eEurope 2005. There is need for
more research and development in both larger and synchronised platforms that could, for
example, offer dynamic switching to an alternative path for a mobile phone conversation
suffering a ground obstruction. Finally, it was agreed that the satellite industry is providing
platforms appropriate for interactive television delivery with related services. This would
support the industry and help it to prosper as new applications drove user demand.
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Content as the New Frontier

Executive Summary and Conclusions

Information and Communications Technologies (ICT) are making great leaps forward in
performance, productivity and the power of tools is increasing. Nonetheless, and as Peter
Bruck explained in his opening remarks, there remains the content gap, also described as the
empty pipe syndrome. It is necessary to find good content material on which to deploy these
ICT capabilities. The content gap is widening. The paid content market is not growing, the
European content market is fractured and most Europeans do not know what is available.
There is a high technology assimilation gap, where most purchasers of advanced ICT fail to
use the whole of what has been bought.

The session brought together successful content creators from the media industry, a
technologist and a Danish Government Minister to tackle four questions. What should be the
political agenda? What do creators need to have in order to thrive? Which business models
will work? What new delivery capabilities are needed and are being developed?

Among the solutions proposed in this session were the need for competence development and
the stimulation of sources of finance. The content creators explained in the one case the need
for a gripping story line, and in the other the advantages of building virtual teams for content
creation. Finally, a solution to the distribution problem was proposed. This is based on peer-
to-peer communication among individual consumers’ computers, supported by an
intermediary brokerage system. This would permit content management and enable
consumers to see what is available, identify what they want, and locate where they can get
hold of it.

Details of Main Issues Raised

The competitiveness of the European e-content industries depends on the successful
management of the fusion of content, technology and marketing activities. This session
addressed the critical success factors for a viable development of the multimedia industry
from the perspective of content creators, technology researcher and business leaders.

Setting the agenda, the session chair Peter Bruck drew attention to the empty pipe syndrome
(lack of content) and the assimilation gap (failure to use the full capabilities of purchased
Information and Communication Technologies (ICT)). “The paid content market is not
growing,” he observed, “while DVD technology is hardly used outside of video.” Moreover,
multimedia technology is often confined in the SSSS+G market, in other words sex, stars,
slime, sports and games. Good content needs time to create it, and the acquisition of
experience can not be accelerated.

Brian Mikkelsen outlined the European agenda for the fusion of art, technology and
commerce. He identified three strands of activity or themes that need to develop. The first
contains competence development, training, education, research and cross-border networking.
The second includes business development, project finance, venture capital and new
partnerships. The last is distribution by publishers, developers and terminal makers using on-
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line distribution, prizes, and exhibitions and fairs. To realise this, and so get the European
knowledge industry ranking with the best in world, needs closer co-operation among
technology, culture and business. This implies a diffusion of business skills into cultural
industries, and cultural skills into new media businesses.

Christian Fonnesbech and Gerrie Villion, both successful multimedia content producers,
presented views on the route to winning material. Mr Fonnesbech lamented that though
gripping content is vital to get people to buy, it is often relegated to the last thought after
planning the finance and technology aspects of a venture. Its production needs to be more
professional, he said, noting that the techniques authors, playwrights and film makers use to
establish and hold people’s attention are well understood. He advocated and gave examples of
a four-step approach to content creation, based on bringing storytelling and interactive drama
together. They are to analyse the audience segment and the emotions to be triggered; to create
a dramatic plot; to render it as an interactive structure; and finally to make visual the material.
He argued that this would have the potential to make art, games and e-learning really work.

Mr Villion concentrated on the need of the producer to generate focussed, meaningful content
of very high quality. A key problem is that the necessary skilled people would not all be there,
and indeed if they were, the operation would be too expensive. As a solution, he advocated a
virtual business structure, where the producer knitted together bought-in skills as required.
One of his productions has used 150 people from six countries, including calligraphers and
animators, allowing him to pump sound, melody and mood into the dramatic structure, like an
opera.

Ioannis Kaptsis took a technical perspective on possible strategies for content distribution.
The delivery of streaming media is much more demanding than of static media. Quoting a
Gartner figure that 25 billion United States dollars’ worth of business-to-consumer e-
commerce is lost annually as a result of slow web site performance, he argued that the
increasing complexity of digital content called for new approaches to delivery. Networks
based on local caching help, but could not cope with dynamically produced content.
Unregulated peer-to-peer techniques, the Napster approach, where every client is a potential
source of another client’s content, has the potential to reduce bottlenecks but may not
necessarily achieve this. As they are unmanaged, they may cause unnecessary traffic. Being
unrestrained, they do not allow control of content and they bring security and virus problems.
Mr Kaptsis’ solution is the peer-to-peer communication model with an added mediation
server layer, or broker, thus combining the advantages of centralised control with ad-hoc
networking. This would achieve network resource control, content asset inventories and rights
management, hence economic and efficient delivery.

There was a lively and varied discussion, covering the consumer input, social responsibility,
business models and location of finance. A questioner wondered where the consumers’ view
had been in the session. Mr Fonnesbech agreed that the consumer view is all-important since
art is a tool for living, and supported a consumer-centred model making use of focus groups.
Replying to a question about the extent to which it is really possible to formalise content
creation, Mr Fonnesbech confirmed that what he meant is getting good specialists to work
together in a directed way. In this way, human integrity is preserved. He took the view that it
is more expensive to generate content programmatically than by people.

Consumers could not publish because broadband technology is so asymmetric, came one
comment. It would be the business model, not the technology, that drove whether or not
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consumers could publish content, came the reply. One questioner said that, “quality content
has two aspects – social responsibility and maintaining European values.” A counter outlook
on quality from a panel member was that while social responsibility is obviously important
for schools’ material, the consumer market ought not to worry overmuch about it. Consumer
business must follow money as the first priority, summarised this view. Asked what content
would emerge from the industry in practice, the panel thought that the mainstream multimedia
products would present bigger business and technical challenges than games. Control games,
the most popular sort today, are much easier to design than sympathy games.

A questioner asked what Europeans ought to do about finance, given that Europe has good
content producers but the money is often elsewhere. A panel observation confirmed that there
is not a lot of money around at present, and more investment is government-financed than
self-generated. In reply to the question about what help could be expected from the European
Commission in the development of a good business model, attention was drawn to the
ACTEN project and its workshops. Help is needed to link content people with technology
research and development people.

Finally in response to a question about what needs to be done to survive, Mr Villion re-
iterated the themes of his presentation. Keep it small; have a few, very good co-ordinators;
keep it virtual; have a long planning phase before even touching a computer; finally, accept
that top-quality, well-paid people would perform much more quickly and effectively than the
norm.
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Co-ordinating National IST Research in the
ERA

Executive Summary and Conclusions

In order to improve Europe’s competitiveness it is necessary to invest more in, but also to get
more out of European research and development in the Information Society Technologies
(IST) sector. Compared to the United States and Japan, Europe spends less, which widens the
gap already existing on the global markets. The ratio of research and development to value
added is almost half that in the United States and just over a third of that in Japan. Also
European IST research is fragmented amongst often uncoordinated and sometimes competing
national programmes. Having recognised the vital importance to European competitiveness of
boosting research and development investment and co-ordinating research and development
programmes across the European Union, the Council has set-up the European Research Area
(ERA) as an important policy at the Lisbon Summit in 2000. As a result, Framework
Programme Six provides some of the instruments that will be used to begin to build the ERA.

The ERA would only work if it managed to reduce bureaucracy, avoid unnecessary
duplication and boost IST research and development investment. It will be very important to
take a pragmatic, bottom-up approach and to build on experience with existing efforts, such as
EUREKA, that bring together national programmes. New instruments such as Integrated
Projects and Networks of Excellence should be focussed on strategic domains. At the same
time new mechanisms such as ERA Net will be important to attempt a top-down
harmonisation of strategic research policies and to provide practical tools, such as information
sharing networks and databases of ongoing work.

The bottom line, however, is that Europe does not currently provide an ideal climate for the
private sector to invest significantly in Information and Communications Technology (ICT)
research and development. Research and development that will lead to products that promote
industrial competitiveness is only one part of a process that involves:

?  Inputs – meaning more public support for research and development and less
bureaucracy;

?  Throughput – meaning more effective and efficient innovation system in Europe;
?  Output – meaning more market demand for IST services and products.

Europe, including the Newly Associated States, needs to address all stages in the process if it
is to catch up in the global research and development stakes. Framework Programme Six is
set up to support this.

Details of Main Issues Raised

Knud Larsen introduced the session by pointing out that national funding for IST research is
largely uncoordinated across Europe. This has led to fragmentation of effort and lack of
critical mass. Although the ERA (European Research Area) is still in its infancy, there will be
funding instruments under Framework Programme Six designed to promote initiatives to
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improve the co-ordination of national IST research across Europe. He made clear that the
objective of the session was to bring together senior representatives from government,
industry and the research community to discuss the possible way forward and to provide
recommendations for future Framework Programme Six initiatives in the field of IST.

The session speakers addressed the requirements for co-ordination of national IST research
from a variety of perspectives – research management, European, industrial and national.

Gerard Comyn provided an overview of policy on the ERA and the instruments available in
Framework Programme Six. He noted that the background to the ERA policy is an external
assessment of Framework Programme Four that pointed to the low level of research and
development in Europe and the fragmentation of research across Member States. This
historical absence of a co-ordinated European research policy is one reason why Europe spent
so much less on research and development (1.9 percent of Gross Domestic Product (GDP))
than the United States (2.7 percent) and Japan (three percent). Member States responded to
this challenge by agreeing the Barcelona objective of raising European research and
development spending to three percent of GDP. In March 2000, European leaders meeting at
Lisbon agreed to develop a European Research Area. This decision is reflected in the
Commission Communication of October 2002, The European Research Area: Providing New
Momentum.

The Framework Programme only accounts for some five percent of research and development
expenditure in Europe but Mr Comyn made clear that the European Commission’s aim is to
use Framework Programme Six to leverage the creation of the ERA. The European
Commission has three aims. The easiest, since Framework Programme Six instruments have
been designed for this purpose, would be the creation of an internal market for research.
Restructuring the European research fabric, that is to say, improving co-ordination of national
research policies, would be much harder to achieve. The third aim is to develop a European
policy for research so as to ensure more cost effective national and European research and
development investments.

Both bottom-up activities, such as Integrated Projects, and top-down activities, such as ERA
Net would build the ERA. ERA Net would consist of 100 percent funded co-ordination
actions, up to a total of 160 million euro. ERA Net would be the principal means of supporting
co-ordination of national or regional activities. Activities could start from basic networking
and information sharing to full international integration, cross-national funding or
multinational project funding. Ideas for ERA Net activities include electronic access to
national information on IST related research and development activities; systematic
information exchange among European Commission and national research funding bodies;
and networking national programme managers in specific IST fields where substantial
national efforts already exist.

Erich Prem discussed the rationale for European-level co-ordination from the perspective of a
research manager. He provided an example of a large IST research programme from Austria
(FIT-IT) on embedded systems research, worth some 10 million euro. The aim is to ensure the
structural improvement of the Austrian IT research scene. Based on this experience, Mr Prem
noted that there are five steps to setting up a large research programme – preparation,
definition, start, projects, analysis. There is an opportunity for European co-operation at all
stages.
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Mr Prem argued that the ERA is about using the knowledge gathered at national and
European Union levels to assist programme managers. However, preparing for the ERA poses
major challenges for all concerned. For Member States, there would be significant preparatory
work to collect information on actors and topics, to enable information exchange with the
European Commission and other governments. For the European Commission, there is a
pressing need to collect information including studies to find out the state-of-the-art and
details of projects and project participants.

Although confident that researchers would benefit from the ERA, Mr Prem warned that the
worst case for researchers would be that funding options become more complex. To avoid
this, the European Commission and Member States should try to make life easier for
researchers. If this could be done, then the ERA could give the European research scene a
new spirit by providing it with optimal tools.

Jan van den Biesen provided a view from a large, multinational company. Philips has long
experience in public research and development programmes in the European Union and the
Member States. It has participated in hundreds of Framework Projects, as well as 40 plus
intergovernmental projects.

There is a pressing need to stimulate additional research in the European Information and
Communications Technology (ICT) sector. According to Mr van den Biesen, the ratio of
research and development to value added in the ICT sector in the European Union is six
percent compared to 10 percent in the United States and 17 percent in Japan. Philips expected
the ERA to enhance the competitiveness of Europe’s ICT industry and to make use of the
open co-ordination method. He argued that there should be a balance between techno-
nationalism and centralism. Limited competition among Member States is useful and over-
centralisation should be avoided.

Mr van den Biesen argued for a pragmatic approach to constructing the ERA. Co-funding
should be avoided since this proves too complicated in practice. However, since EUREKA
projects have already helped to co-ordinate national policies, major EUREKA projects such
as ITEA and MEDEA could form the basis of complementary activities between Member
States and the European Commission in selected strategic domains. The bottom line is that the
ERA is one tool to support the improved competitiveness of the European ICT industry.
Overall, the aim is to get successful products to market. This will involve:

?  Inputs – more public support for research and development and less bureaucracy;
?  Throughput- more effective and efficient innovation system in Europe;
?  Output – more market demand for IST services and products.

Knud Larsen completed the formal presentations with a view from a Member State. Denmark
has created a combined Ministry of Science, Technology and Innovation to meet national
goals of making the country a knowledge society. The aim is to forge an innovation policy
that brings together public and private sectors. During its Presidency of the European Union,
Denmark is seeking to pursue a similar agenda at the European level. For instance, the two
items on the agenda of the 26 November meeting of the Competition Council, which brought
together Member State research and competition ministers, were the ERA and steps to meet
the Barcelona target of three percent.
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Mr Larsen also made clear that the ERA must integrate not just national and European Union
researches but also regional perspectives. He gave examples of joint Danish-Swedish
initiatives to develop IT intensive regions in Denmark, including steps such as the
establishment of an IT Academy.

A panel discussion on the way forward and questions from the floor followed the formal
presentations.

Professor Boyanov joined the panel to comment on behalf of Newly Associated States (NAS).
He addressed the question of what more could be done to co-ordinate IST research and to
bring in researchers from the NAS. He laid out a number of practical steps. First, the
European Union could accept and evaluate proposals from researchers in NAS on the same
terms as proposals from researchers in Member States. Second, the IST programme could
hold more meetings in the NAS themselves. Third, existing European research teams could
also send staff on secondment to NAS to share their research, provide advice on research
direction and expose NAS staff to the latest technologies. Fourth, NAS researchers could be
integrated into Framework Programme Six projects. The European Commission should
facilitate their involvement by convening workshops in the NAS to educate researchers about
how to prepare proposals.

Mr Prem was asked how the European Commission could avoid conflicts with national
programmes. He pointed out that practical problems such as the lack of information on
projects could rapidly be overcome, but that there would be opposition to co-operation for
reasons of national competition. It would be hard, for instance, to convince national
programmes to fund researchers in other countries.

Mr Comyn responded to comments about the importance of prioritising bottom-up
approaches to integration by stating that the European Commission is happy to encourage
bottom-up integration via the new instruments. However, very disparate policies across
Europe, for instance on privacy, intellectual property rights, content protection and security
would have to be harmonised to develop a common policy framework for research. Therefore,
a top-down approach such as the ERA Net is also important.

In response to a question on what happened to discussion on using Article 169 as the
instrument for integrating national research, Mr Comyn answered that this is still under
consideration. However, implementation is complicated by the requirement for a decision
from both the Parliament and the Council. In response to a question about the commitment to
produce a database on European Union and other research and development programmes, Mr
Cormyn stated that work is underway.

Finally, Mr van den Biesen noted that, the good intentions behind the ERA notwithstanding,
the current climate to stimulate research and development in IST is not very good. For many
companies, investing in IST research and development in Europe is not economical. The ICT
industry would shortly be discussing with the European Commission the steps it would like to
see taken to make the investment climate more favourable, for example, examining issues of
national taxation.
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Secure Mobility

Executive Summary and Conclusions

The theme covered in this session was transport of people and goods. Citizens are
increasingly mobile, but feel more insecure owing to perceived threats such as skyjacking, car
jacking and mugging. Shipments of goods, which are generally not well controlled, may
conceal dangerous materials. Supply chains are often complex involving many types of
systems and modes of transport, and these vary considerably from industry to industry. To
illustrate the size of the problem, around 90 percent of world trade involve shipments using
containers. These account for over 200 million movements per year among a large number of
ports. Standard solutions for end-to-end management are required. A wide range of technical
solutions could be used to ensure ultra secure mobility such as authentication technology,
tracking and tracing systems, surveillance, tagging, sensors, etc., but technology is not the
only aspect. Optimisation of complete systems, risk assessment and methodology, trading
information, and post security breach, are important.

Authentication systems divide into biometric (fingerprint, face, etc.) and tokens (smart-cards,
bar codes, proximity tags, etc.), and are linked by machine readable travel documents and
identification cards (ID) cards. The big issue is the propagation and preservation of trust. Are
people exchanging data with the person that they think they are? Biometric data could be
collected on individual travellers and could be saved, but how may it be used? The new
technologies take specific roles, but in conjunction they are much stronger. Risk investment
often has to be balanced across the security of passengers and cargo and intrusion. Also
commercial pressures could not be ignored. A possible way forward is for voluntary
authentication for passengers, but mandatory elsewhere. The new technologies pre-suppose
widespread data structures before investment.

In reacting to incidents, the increased mobility of citizens and goods is the prime problem,
particularly across borders where control is diminishing. Fast rescue and reaction services are
required, with cross border emergency call functionality and effective notification. A
combination of low penetration knowledge of 112 emergency service and limited public
safety access points are a restriction, but in future the E-MERGE system would improve data
retrieval. The E112 Commission recommendation would automatically provide location
information Europe wide. Effective notification to citizens of safety and emergency
information may be provided by Intelligent Transport System Net (ITS-net). This would be
combined with reservation and payments services.

Currently there is a wide range of security techniques employed across the different modes of
transport, with aviation taking a leading role, but there is consensus that the whole area needs
to be viewed as one. Standards development is essential. There are synergies with safety and
location based services, where security requirements should be incorporated.

Details of Main Issues Raised

Session chair, Georges Giannopoulos, introduced the purpose of the session. The theme
covered was transport of people and goods; especially relevant post 11 September 2001. Mr
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Giannopoulos also mentioned the 2004 Olympic Games as a future high profile example of
mobile security requirements. The issues are: what technologies could be introduced
appropriately into the transport system to ensure security, what research needs to be done, and
how to decide which risks to address.

Although technology is vital there are other issues like optimisation of complete systems, risk
assessment and methodology, trading information, and what reactions should follow a
security breach. The session was too short to cover all these, so there was a focus on
technology and security breach reaction. Implementation of technology and systems needs to
be carefully considered as it may require the re-design of security services operations and may
impact upon personal freedom. These aspects were also dealt with.

Hannu Hakala addressed the delegates on the subject of the secure mobility problem.
Shipments of goods or people may conceal dangerous materials. In particular, shipments of
goods are not well controlled. He discussed the complexities of the supply chain for three case
example industries: paper; electronic goods; and wholesale import. These were used to
illustrate the diverse and multi-threaded nature of the problem.

The paper industry requires recognition and tracking of the paper rolls at each part of the
chain. There is much automated handling and this is increasing, but with a wide range of
customers there is a variety of needs for roll identification. The electronics industry tends to
be global with networked production processes and just in time delivery. In many cases air
transport is used. Supply chains in the wholesale import industry could be long, both
geographically and temporally, and combinations of many transport types are used. There is
an increasing trend toward e-trading transactions.

To illustrate the size of the problem the use of container transport was reviewed. Containers
are the major cargo movement method, accounting for 90 percent of world cargo shipments.
Over 200 million cargo containers are moved among major seaports each year. In Rotterdam,
where 3.8 million containers are moved each year, this equates to one container every eight
seconds.

The United States Customs Services, Container Security Initiative, was described. It is
operational in Montreal, Vancouver, Halifax and Rotterdam, and would be extended to other
European and Far Eastern ports soon. The e-seal activities going on around the world were
described, where each container would have either disposable or re-useable electronic seals.
Authorities could be given permission to open and close re-useable types. The Finnish
PortNet system, which is an all encompassing information system for marine traffic
environment intended to support all types of mandatory reporting activities, was described.
Dynamic information includes ship timetables and ship cargo. Users are ports, customs,
maritime administrators, pilots and ship agents. Data sources include ship agents, pilots,
icebreakers etc. The identification of transport units with Radio Frequency Identification (ID)
was also described.

Calum Bunney gave a presentation on Authentication Systems. A technology contribution is
required for secure passenger travel, secure transportation facilities, and secure cargo
shipment. The technologies considered include Machine Readable Travel Documents, ID
Card technologies (smart-card, Radio Frequency ID, barcode), biometric verification,
biometric identification, and Public Key Infrastructure (PKI).
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In the passenger travel area, the growth of air travel (especially via larger aircraft) still has to
be handled by the existing physical inspection space. There is a need to reduce transaction and
inspection times (by smart-cards, bar codes and biometrics), perhaps assisted by trusted
traveller schemes (business customers only). The carriers operate in a competitive
environment and need to retain valued customers. Identification of high-risk passengers for
more detailed inspection should also play a part. Although aviation transportation facilities
have dominated to date, new strategies should be consistent for all transportation modes. Key
areas are seen as employee screening and knowledge base. For cargo shipment, key areas are
personnel vetting for sensitive areas, deployment of audit and authentication technologies,
signing, and accountability within electronic supply chains.

The primary benefits of the technologies were addressed. It was pointed out that biometric
verification is a stronger form of authentication than knowledge or tokens, but that, for
instance, fingerprints could be faked. Biometric identification via database searches could
ensure that identities are not replicated falsely in applicant databases. Mr Bunney emphasised
the need to retain a balanced and commercial view, pointing out the need for Radio Frequency
ID business cases. In general, combinations of technologies are considered more secure. The
status and use of technologies today was addressed along with the problems of each.

Michael Nielsen talked about how to realise that an incident has occurred and how to inform
about an incident. He worked on Intelligent Transport System (ITS) implementation in
Europe with 83 partners from five sectors in 12 Member States, plus other countries. The key
problems are that citizen mobility is increasing, cross border traffic is growing, trade is
intensifying, whilst border controls are becoming limited. Corresponding, key focus and
target areas are fast reaction services, cross border functional emergency call and effective
notification systems.

Surprisingly there is a low penetration of knowledge about the 112 emergency service, and
there are few Public Safety Access Points, making the systems inefficient. Emergency
authorities have limited possibilities to receive additional detail data about the incident. In the
future E-MERGE (a European Commission funded project on in-vehicle generated
emergency calls) could join 112 as an effective notification method from citizens. Such a
system would enhance emergency calls by automatically providing location information, and
could also be used for retrieval of stolen vehicles, or in a hostage situation, open a voice link
to the vehicle.

The Eurowatch system, which addresses crime against commercial vehicles in Europe, was
described. It helps drivers and owners when in foreign countries by providing rapid crime
notification, access to different languages, ability to access emergency numbers when abroad,
etc. Also described was the Tri-Mex electronic freight security.

On effective notification to citizens, an example of the benefits and capabilities of an ITS-net
system was given. The system would support a wide range of seamless information including
safety and security information, together with reservation and payment services. Safety and
emergency information would be incident warnings, severe road conditions, accident
information, environmental information, etc.

A question and answer session followed, where the majority of questions related to the
concerns about privacy of the individual. A number of issues were covered. One issue is
whether, for instance, it is the picture or the storage of it that is private. Other matters raised
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were countries becoming non-friendly in future, and whether database administrators could be
trusted. There was also a question about the standardisation process for biometrics.

In the discussion session Mr Bunney stated that a Biometrics Privacy roadmap (first draft) is
due at the end of November 2002. Mr Nielsen said there is need for a road and passenger
transportation risk analysis. Mr Bunney has particular concerns about aviation, with the
combination of passengers; frequent aircraft access when on ground; and cargo for shipment.
There was consensus that the whole area needs to viewed as one in the future.
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An Investor’s Perspective on Key IST Sectors

Executive Summary and Conclusions

Venture Capital and its relationship with the European Commission research framework
programmes is a matter for continuing debate as the lines between public and private finance
for research and development are blurred. The nature of venture capital investment has
changed significantly since the financial markets’ fell from their 1999 levels, and Framework
Programme Six contains new mechanisms with a new workprogramme from 2003 onwards.

Therefore, the session provided a valuable opportunity for conference delegates to learn at
first hand the venture capitalists’ view on investing in the Information Society Technologies
(IST) sector, with particular focus on semiconductors and optical components, business
application software and networking systems and solutions. The speakers had just attended a
meeting of the European Investment Forum and were therefore bringing an up-to-date
perspective from their sector.

The general sentiment is that some confidence is returning to capital markets and the venture
capital community is re-emerging from its defensive mode and starting to do more deals,
especially in Europe. Although the number of venture capital firms in operation has reduced,
the availability of funds for investment is more than sufficient for the market needs. However,
entrepreneurs should be aware that valuations remain much reduced from three-years ago and
funding would only go to high quality businesses with well planned milestones, good
intellectual property, products giving rise to customer benefits and sales channels that work.
One speaker said that venture capital investors have gone back to basics.

A matter of some concern to both the venture capitalists and the delegates from start-ups and
Small and Medium Size Enterprises (SMEs) was the general withdrawal of investment angels
and seed capital funds from the market because of the lack of confidence. This is making it
very difficult for companies to get first round funding in the range from 100,000 to three
million United States dollars, that support initial business development and research and
development. In any event, the venture capitalists do not generally fund research and look for
proof of concept before entering a company. It was agreed that the European Commission’s
IST Programme is making a significant and useful contribution towards early-stage funding,
which is particularly welcome in the current situation.

It also emerged that the venture capital community is largely unaware of the IST programme,
especially Framework Programme Six with its new instruments, Networks of Excellence and
Integrated Projects. More could be done to educate and promote IST in the business and
finance community. The speakers agreed that the technology sector is still one of the best
opportunities for venture capital investment returns.

Conference delegates attending this session learnt a lot about winning investment for their
ideas and businesses, as was evidenced by the excellent question and answer session that
raised many interesting points. Given the general reluctance of Europeans to take the risk of
becoming an entrepreneur, it was encouraging that so many people were able to attend this
session and familiarise themselves with venture capital investment.
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Details of Main Issues Raised

Mr Jean Michel Deligny chaired the session and made some opening remarks. He recognised
there is a need to bring research and development and investment professionals closer
together. A paper inviting written questions was circulated and of the 130 persons in the room
a show of hands indicated that about 30 were in touch with the investment capital community
in some way.

Mr Christian Reitberger described the situation in the semiconductor and optical components
sector. This sector is in a poor condition, and compared with 1999, it has contracted by a third
– that equates to 50 billion United States dollars. Photonics had originally been forecast to
grow to a 15 to 20 billion United States dollar market, but instead has only achieved around
two billion United States dollars.

Mr Reitburger was optimistic about the future and proposed that new broadband deployments
would drive growth in the systems and components business, although there is uncertainty as
companies are still consolidating and so the customer base for component suppliers is
reducing. One effect of this is that there is less demand for innovation and therefore less
opportunity for start-up companies. Regarding the photonics sector it was said to have a long
way to go before it evolved into a complex ecosystem like the one enjoyed in the
semiconductor business. The semiconductor industry has a rich mix of design, services,
electronic design automation (EDA), intellectual property providers, fabless semiconductor
companies, foundries, assembly houses and so on.

Mr Reitberger went on to remark that there is certainly no lack of technology ideas in Europe,
but there is reluctance amongst people with ideas to become entrepreneurs and to take risks.
There is a shortage of marketing and sales talent and a tendency for good technology not to
emerge from universities. Money supply from the venture capital community is not a
problem, for example, Mr Reitberger has done only twelve deals in 2002, of which over half
are in Europe, even though he has resources to fund 25 or more projects.

Next, Mr Ferdinand Porák talked about the business software market and noted that it is
dominated by a small number of large players. It is possible for SMEs to partner with the
large companies. However, the key success factors in his opinion are to be sure that new
software developments solve specifically focussed applications in industries like gas, oil,
pharmaceuticals etc. and that they take full account of the regulatory environment on issues
such as security. There are good opportunities with customers requiring specific solutions and
entrepreneurs should look for vertical market opportunities. The bottom line is there must be
return on investment for the customers and start-ups must understand their sales channels,
pricing models and customer benefits properly.

Mr Porák noted that start-up business plans should demonstrate how the business would scale,
perhaps using direct sales models. Plans should show they are fully funded for execution all
the way to profitability. Market sector diligence is essential and should include global
perspectives. Entrepreneurs should not be afraid to talk with as many potential investors as
they could find so that they could enhance their ideas and find solutions to their problems.
Venture capitalists generally sought to achieve a close relationship with their clients and
partner with them to improve their businesses.
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Mr Nenad Marovac spoke next and he noted that at the recent European Investment Forum
meeting the first day had included talks from corporate investors such as Seimens, Cisco and
Tellabs, and day two was led by speakers from the capital markets. In the networking market
the next 18 to 24 months is expected to be flat, or at best show growth of five percent. The
number of players has decreased dramatically with Competitive Local Exchange Carriers
(CLECs) all but disappearing and customer demand considerably reduced. Reductions in staff
at Cisco and Seimens are in the region of 50,000 down to 30,000 employees. It was observed
that the Asian market looks most promising in the near term with the United States remaining
impossible for some while to come. There is an opportunity for incumbent operators and
manufacturers to consolidate their positions.

Mr Marovac observed that whilst deal flow is down, quality is up. It is important to plan all
the way to exit and identify partners and trade-sale purchasers early on. Entrepreneurs have to
be more reasonable about their opinions on valuation of their businesses and be certain their
burn-rate and milestones are achievable and well managed. In his experience, some venture
capitalists are so engaged with their client companies they even go to sales meetings with
them.

Mr Xavier Leroy spoke next and observed that it is a tough time for both start-ups and the
venture capitalist community. For example, some 100 venture capital companies had started
in Sweden during 1999 and now only 10 are operating. Denmark is even harder because there
are less venture capital firms operating there than in the rest of Scandinavia. Therefore,
Scandinavian companies especially must have an international perspective early on.

Mr Leroy noted it is very hard for a company to go public at present with an Initial Public
Offering (IPO). Opportunities must be three times larger than they were in 1999 to attract
investment. The survivors have been the big venture capital firms supported by large funds
and as a consequence there are fewer small venture capital firms serving smaller investments
and companies. On the plus side, there is good experience in Europe over the last few years
with investments such as a broadband start-ups that have involved United States investors
bringing their experience of emerging markets.

Finally, Ingar Ostby talked about the general economic environment. Overly optimistic
forecasts of continued high growth in revenues and profits has caused the global decrease in
stock market valuations once corporations started missing their targets. This, coupled with
reports of accounting irregularities, has triggered a loss in investor confidence. However, the
markets seem to have definitely bottomed now with some signs for recovery, so the window
for growth and new investments is opening once more for good companies. These companies
have to offer more transparency, comparability and information for the market in the new
environment. For public share offerings there would have to be more maturity and proof of
profitability. In other words it is back to basics.

The questions invited by the pre-circulated paper were then asked from the chair.

The first questioner asked about the advantages of the Euronext exchange compared to others.
The response from the speakers was that there are no specific advantages, but it is generally
best to trade a company where the right investors could be found and where investors could
identify with the company’s products and markets, that is the customer base.
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Someone then asked if it would be crazy to be an entrepreneur in the current climate. The
response was an emphatic no. There are presently a lot of talented and experienced people
available for work. Costs such as rents are low and competitive, and there is ample venture
capital cash available for the right companies and ideas. Pundits argue that the best businesses
get started in these kinds of conditions, but starting a business is always a high risk and failure
must always be recognised as a possibility.

The speakers observed that during 2001 a lot of venture capitalists were too busy sorting out
their portfolios to do any new deals, but they are now interested in new business. In response
to another question the speakers confirmed that markets seem to have bottomed, enabling
decision making processes to re-start.

Someone asked if venture capitalists would fund research and development and the response
was varied, but in general either public money or business angel investment is more
appropriate for research funding. One speaker noted his firm has invested in GRID computing
research with a clear business opportunity that is well understood. Investors are also funding
research and development in the field of biotechnology. This is quite futuristic and significant
losses are expected at the beginning. The speakers from the venture capital community then
admitted they do not know as much as they should about the IST Programme, Networks of
Excellence, and Integrated Projects, and how these fit with their activities.

The next questioner asked if it is best to work alone or to engage with potential investors early
on. The advice given is to engage early so as to develop clear plans and avoid equity structure
mistakes, even if the venture capital firm are not directly involved from the beginning. The
speakers said they often give up time to advise companies, even if investment would not be
needed for another 18 months, and that networking and keeping in touch is generally
beneficial. Some venture capital firms offer workshops to advise entrepreneurs on writing
plans and forming their companies prior to any investment.

There was then some discussion about the crash of the dotcoms and the role of venture capital
markets. In fact, some investments have been, and still are, quite successful, but the speakers
observed that the investment community is momentum driven and is always looking for near
term IPO prospects, which the dotcoms had once been.

There was a question about what return on investment the investors expected and the response
is that exit valuations are now significantly reduced and hence the initial investment
valuations must be reduced likewise. This led on to some remarks about e-learning
investments that are seen as an ageing theme known to be generally difficult as the content
delivery business model is not well developed. In fact, none of the panel is engaged in this
sector.

The speakers went on to identify some sectors that are always of interest such as analogue and
mixed-signal semiconductors, financial systems software (for example wireless network
billing systems), security policy systems, GRID computing, wireless LAN, broadband and so
on. The suggestion was made that people seeking investment should research the deals that
are being done to understand what sectors are attracting funding. It was noted that whilst
product oriented companies scaled their growth, the intrinsic value of a company’s
intellectual property is most appealing.
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In the final exchanges with the audience, the speakers confirmed that technology is and will
remain an attractive area for their investments. New investment funds are well managed and
properly focussed, but unfortunately, the business angel community is presently in decline
because of the lack of confidence in the markets. This creates a widening gaps between start-
ups and venture capital that generally do not deal below three million United States dollars.
Programmes like IST usefully fill this gap, but more seed investors must be encouraged.
Reference was made to the European Commission’s own seed capital fund and the tactic of
forming clusters like the one in Cambridge, United Kingdom, that caught the investment
community’s attention. Corporate funding is also available, but there are often undesirable
conditions such as options on intellectual property rights. Intel Capital is for instance a large
corporate investor.
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Next Generation Broadband: Oasis or Mirage?

Executive Summary and Conclusions

The vision and roadmap of future networking is an important and topical issue. Next
Generation Networks (NGN) should be user centric and build on available and emerging
network technologies. These technologies are already converging at network level with
Internet Protocol version four (IPv4) and Internet Protocol version six (IPv6). Drivers for
evolution include increasing use of the Internet, greater emphasis on mobility, growing use of
peer-to-peer applications, quality of service and security, common protocols such as IP, and
cost.

New business models, such as Condominium Networks need to be developed, where
customers and institutions rather than traditional network operators operate parts of the
infrastructure. Research networks, such as CA*4 net and Géant, are examples of public-
private initiatives. Future value added services need to be developed in collaboration with
third party service providers.

There is a general consensus that the recent unfavourable financial climate is improving and
the pace of technological change is increasing, but there is uncertainty about the network’s
evolutionary path. This requires the network architecture to be highly adaptive at all levels,
especially at the service and core network levels. High capacity photonic networks would
dominate the core networks. These core networks may eventually evolve into all-optical
networks. However, the immediate challenge is to develop an administrative model for these
photonic networks. It must also be recognised that consensus-based standardisation and
regulation would strongly influence network evolution. New business models and network
technologies need to be developed to address the particular needs of developing countries
where cost, availability, quality of service and full country coverage are of prime importance.

Details of Main Issues Raised

Sathya Rao opened the session by offering a vision of Next Generation Networks (NGN).
This includes low-cost broadband access for all citizens to support future applications and
services. Users should be at the centre of the network and the technologies used to implement
it should be completely invisible to them.

There is a growing consensus that NGN should deliver services in a way that: separates the
roles of service providers, network providers and content providers; ensures interoperability
and seamless service provision; and offers players a reasonable return on investment. Dr Rao
suggested that both markets and technology would drive network convergence. Drivers
include increasing use of the Internet, greater emphasis on mobility, growing use of peer-to-
peer applications, quality of service and security, and common protocols such as Internet
Protocol (IP), and cost. The architecture should be scaleable, manageable, resilient, and re-
configurable and support current and future services and applications.

Bill St. Arnaud opened his presentation by describing the CANARIE initiative, whose
mission is to develop Canada’s communications infrastructure and stimulate next-generation
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products, applications and services. This is a privately led, not-for profit consortium with
federal funding and is the Canadian equivalent of Internet Two and NGI in the United States.

Mr St. Arnaud proposed a new business model that could make the currently troubled
telecommunications industry profitable again. In this model, the customer owns the
infrastructure (dark fibre, switches and wavelengths) and the carriers provide the service and
network management. Carriers would no longer have to bear the huge capital cost of
infrastructure and customers would have greater flexibility in choosing service providers and
controlling the network. Condominium Networks are an important feature of the model.
Organisations such as schools, hospitals, businesses, municipalities and universities help fund
infrastructure development. The actual cables are installed and maintained by professional
fibre contractors but each of the funding organisations gets a 20 year lease to use their fibres,
or specified wavelengths within fibres, in whatever way they want, for example, Gigabit
Ethernet, Asynchronous Transfer Mode (ATM), or PBX interconnect.

The business model allows organisations to treat networks as an asset rather than a service
and it is already working in Canada and the United States. For example, Boeing has awarded
Nortel a 20 million United States dollar contract to build a private nation-wide optical
network. Mr St. Arnaud also offered an overview of CA*net4. This is a Canadian Government
funded initiative similar to Géant in the European Union. The network is a point-to-point
condominium wavelength network covering all of Canada. It allows universities and
researchers to own and control individual light paths through the network and set up cross
connects among them. He concluded by presenting the Reverse Passive Optical Network
(RPON) concept as a possible future business model.

David Kennedy started by saying, “users and customers want services which are transparent
and well managed, and they are not interested too much in the technology.” He then reviewed
the current strengths and weaknesses of the telecommunications industry. The strengths
include a common approach to standards, a strong research and development base, investment
in new devices, and a common regulatory framework in the European Union. The weaknesses
include large debts, depressed share values, regulatory barriers, and uncertainty about future
technologies.

The financial problems mainly result from the large amounts of money that network operators
paid for third generation licences (approximately 600 euro per head of population) and the
likely costs of building third generation networks. However the financial problems should
pass.

Mr Kennedy then analysed the value chain running from terminal equipment, via access,
transmission, basic services, value-added services, and applications through to content. An
area that requires more attention, is new service offerings. However, the speaker said that,
“users cannot tell what they want in 10 years time, so there is a need to invent services that
exploit the new technologies, such as broadband, which is now being rolled out profitably at
prices that are attractive to customers.” He concluded by pointing out that, for a network
operator, the value of access is only 10 percent in comparison with 30 percent for service
aggregation and 60 percent for service provision.

Jens Kristensen introduced the NGNi initiative, the aims of which are to bring together
experts in the field of NGN and encourage discussions about the deployment of NGN. Topics
covered include emerging technologies, legacy networks, convergence, interoperability,



IST 2002 Conference Final Report 102

regulation, standards, applications, services, and business practices. Working groups
addressing each topic produce roadmaps, benchmarking reports or inputs to standards.

NGNi reflects the shift from the old telecommunications world, where the main aim is
expanding infrastructure and adding subscribers, to the new telecommunications world where
the rapid introduction of new services and a flexible, service-independent infrastructure are
very important. He then presented the NGN architecture. This consists of a packet switched
backbone network connecting a wide range of access networks – fixed and mobile, packet and
circuit switched, etc. This managed network would also have a control layer and support an
applications layer. Mr Kristiansen concluded by considering the NGN from the users’
perspective, pointing out that users really do not need to be aware of the technology at all, and
the services should be very easy and instinctive to use.

Robert Phillips addressed the needs of developing countries and opened his presentation by
saying, “in developing countries, it is necessary to work with existing infrastructure and
culture.” He illustrated this by describing the network that his company is installing in
Afghanistan. The main challenges are: integrating a satellite backbone with single hop links to
deliver nation-wide coverage, seamless inter-working between fixed and mobile, revenue
collection, stable and reliable power, low population concentration, and lack of market
information. Although it is easier, and more profitable, to provide services to the major cities,
it is important to provide communications for the whole country to support societal and
economic development.

The challenges of designing the network include building GSM (Global System for Mobility)
networks in five cities, obtaining enough satellite capacity, and interconnecting 26 major
cities in the absence of any optical fibre infrastructure. Mr Phillips explained how Telephone
Systems International has addressed these challenges and provided nation-wide support for
tele-centres, and postal, banking, education, and medical services. Although cost and quality
of service are important issues in developing countries, they should treat telecommunications
as a tool for social and economic development, rather than as a source of money. Services
should be provided to the whole country and not just to major cities (markets). He finished by
reminding developed countries that they need better market and operational models for
providing developing countries with technical solutions that address the whole country.

Lars Dittmann addressed the future of optical networks and identified three main challenges:
technology, architecture, and administration. He presented the conclusions of the NGN group
dealing with optical solutions for metro and core networks. These would initially extend
current SDH/SONET concepts to produce bit-rate and protocol transparent optical networks
with electrical control and management, and then moved on to all-optical networks with
optical control, information processing and routing. The drivers for evolution include cost
reduction, efficiency, reliability, control, and flexibility. The solution is likely to be a
simplified core structure with more complex intelligence at the edges. Mr Dittman concluded
that, “it is difficult to predict what innovation is coming next.” Bodies, such as the
International Telecommunications Union (ITU) and IETF are addressing all of the three
challenges, but he thought that the most difficult would be administering the network.

During the discussion session the issue of identifying users, user requirements and service
definition was addressed. This is always a difficult issue since users are not able to articulate
their requirements for 10 years time. Although the technical community is also definitely a
user group, they do not represent the total market. However, quite a number of applications
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are dreamt up first and then technology delivers them. Pushing technology to customers
before identifying their requirements should not be undertaken. In the case of the CANARIE
network in Canada, the chosen users are early adopters such as university students and
researchers that are part of community of interest that would grow with time.
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Local to Global: the Business of Cultural
Heritage

Executive Summary and Conclusions

Information and Communication Technologies (ICT) continue to offer potential benefits to
the field of cultural heritage. This session focussed on the specific aspect of local services for
cultural heritage, involving the roles of local and regional museums and archives and
contributions from the ordinary citizen. It is expected that this aspect would feature in the
planned fourth call of Framework Programme Six in early 2004.

In the IST Programme, the thematic project PULMAN (Public Libraries Mobilising
Advanced Networks) has built links across many countries and is seeking to develop an
agenda for policymakers (there is a conference planned in Oeiras, Portugal March 2003). This
high-level approach is complemented by work on publishing guidelines, which covers social
policy, management and technical aspects and these are being translated into at least 25
languages. Services in this sector must address the issue of e-inclusion in line with the
eEurope 2005 approach. This would require continued work on building a consensus on
standards and approaches, guidelines on best practice, and linking of results into national and
structural fund initiatives.

Trials conducted under the TRIS project have indicated that the range of services in this
sector may be quite diverse. In particular, some projects have focussed on using ICT to
enhance the real experience of visiting sites, while others are aimed more at the virtual
approach of making information and experiences available globally. It was noted that the
technology threshold has been lowered – imaginative applications could be devised without
requiring the involvement of high-tech specialists.

Imaginative approaches were illustrated by the work of two specific projects reported during
the session. CIPHER (Communities of Interest to Promote Heritage of European Regions) has
established communities of interest in four different regions, using a bottom-up approach. The
work illustrates the way in which many different disciplines may be involved, depending on
the culture and history of the region concerned. Story telling has been used as a method of
communication, and should be developed in the future into dynamic narratives where stories
could be communicated in a range of individualised ways. Project CHIMER illustrates how a
radical approach could bring rewarding results. In this case children are able to apply their
natural openness and creativity to projects relating to local culture through the use of
Information Technology (IT) products.

The session presentation from the United Kingdom Council of Museums, Archives and
Libraries illustrates the range of issues that could be considered and the importance of training
the large numbers of staff involved in such institutions. Conclusions from this include the
need for museums, archives and libraries to work together, both nationally and
internationally, and to develop standards for interoperability, new access routes and new
services, in order to build bridges to the citizen.

Discussions brought out the opportunities for participation, the need for further consideration
of appropriate economic models for business in this area, and a proposal for projects at the



IST 2002 Conference Final Report 105

service layer, building on available content and meta-data, but using it to provide different
views tailored to different needs.

Details of Main Issues Raised

Cultural heritage has seen considerable interest in the application of Information and
Communication Technologies (ICT). The purpose of the session was to focus on one
particular aspect, namely that of services for ordinary, local people, from both the perspective
of allowing the involvement of individual citizens and that of building links among local and
regional museums and archives. In this context of digital services delivered at the local level,
the session sought to consider the goals of eEurope 2005, especially e-inclusion and the
opportunities presented by forward-looking agendas in culture and education for work in
Framework Programme Six.

In introducing the workshop, Ian Pigott acknowledged the contribution of Rob Davies in
putting the programme together. It was timely to look at these issues, bearing in mind the
proposed time-scale for Framework Programme Six, and in particular the third call in that
programme. It is proposed that the first call should include certain subjects relevant to cultural
heritage, in particular: automation of digitisation for preservation, technical aspects of digital
libraries, and the virtual representation of heritage. In contrast, the proposed third call will
include aspects of Heritage for All, with a specific focus on involving ordinary people in
documenting and archiving history. The aim of the session was to encourage interest in this
area.

In the first presentation, Rob Davies spoke from the perspective of the PULMAN (Public
Libraries Mobilising Advanced Networks) Information Society Technologies (IST) thematic
network project, and presented a basic agenda for modern cultural services at the local level.
PULMAN has produced a set of open guidelines covering social policy, management, and
technical issues. Speaking of eEurope 2005 priorities for local cultural services, Rob Davies
highlighted the need for modern public services to address inclusion (public and domestic
access, special needs, remote areas, etc) and to allow local content creation and service
design. In the context of an agenda for local services for the work of Framework Programme
Six, he identified four major themes. These are: a broad range of local services (libraries,
education, and both the voluntary and commercial sectors); friendly on-line services to meet
users needs (including the need to strengthen local content and interactivity); the local socio-
economic and technical environment for providing services; and a higher-level policy agenda.

Chris Batt addressed the issue of moving from strategy to implementation in building bridges.
The mission of the Resource initiative, by the United Kingdom Council for Museums,
Archives and Libraries, is that the collections and services that define the sector should touch
the lives of everyone. This means that public institutions are also interested in those who are
non-users. Chris Batt introduced a model to help identify the channels that link things such as
resources, records, and ideas with people, and allows questions to be asked. ICT has a role in
providing such channels, and the ICT agenda for Resource include aspects of innovation,
integration, including standards for interoperability at the level of meta-data, and
implementation. There are opportunities for libraries, museums and archives to work together
nationally and internationally. This may include defining and testing standards for
interoperability. New access routes and new services may allow the building of better bridges
between local e-government and the citizen, facilitated by technology.
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Flavio Tariffi described examples of trials under the TRIS project. One lesson that emerged is
that the technology threshold has been lowered – trials could be innovative while not
involving high-tech specialists. However, a key issue is the potential tension between the
approach of supporting local, physical visits, and that of focusing entirely on virtual, web-
based services. Until recently the all-Internet approach was dominant, but since the dotcom
boom, a more balanced view has emerged.

Three examples of trials focusing on the site visit support approach illustrated how ICT could
be used to enhance local visits to sites and make them more entertaining, especially for
children. These work by allowing the visitor to see beyond the physical exhibits and to
visualise life in previous cultures and historical settings. Three other projects focussed on the
virtual world approach. These projects, although physical representation may also be used,
provide a framework for access to other exhibits. In looking to the future, Flavio Tariffi
considered that it is not likely that a totally virtual world would emerge. Instead, virtual
reality and network links would help highlight physical treasures and local identities, while
the virtual applications would project these to a global audience.

The other two speakers considered the work of two projects that provide examples of
addressing heritage through ICT. Zdenek Zdrahal reported on project CIPHER’s work to
develop technologies and methodologies for the celebration and exploration of national
regional heritage. Four examples of regional activities illustrated the sort of approach
possible, and laid the foundation for current and future goals. These include the use of
dynamic narratives, stories that could be relayed in individualised ways, although sometimes
using pictures and not necessarily words. The rationale is that stories are one way that people
learn. A second feature of CIPHER is use of a bottom-up approach, in which local people
have an active role in adding to local knowledge.

In the final presentation, Romana Krizova focussed on children’s interests in a world of
ambient learning related to local culture. A key feature of the CHIMER project is the fairly
radical way in which children are taught to use the latest IT tools. The children have to look
for information and retrieve it, but they also create it themselves using digital cameras, photo
editing programs, etc. Children’s minds are already open, and using such tools encourages
their creativity. Future challenges include the ability of the mobile environment to become
integrated into the cultural activities, especially in a way suitable for children. The increased
emphasis on the mobile environment would also require new economic models, possibly
including scenarios using Wireless Local Area Networks (WLAN), and with no dependence
on an operator. The message from CHIMER is – never underestimate the radical vision.

Following the presentations, members of the audience raised a number of questions.
Clarification on the scope of existing projects, and the time-scale of the forthcoming call was
sought. It was explained that the last call in Framework Programme Five had addressed the
subject of Heritage for All, and so it has been considered appropriate for the first call of
Framework Programme Six to address different topics. This is the reason that this subject is
not planned to reappear until the third call. With regard to existing projects, PULMAN is by
nature inclusive and welcomed participants via its web site. In the case of other on-going
projects, while it is not generally possible to join as a partner, there is often scope for
participation in workshops or trials.
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One question addressed the phrase from the session title the business of cultural heritage. The
questioner mentioned that the business aspect seemed lacking. Different perspectives are
apparent in this. A speaker from the public side agreed that there is an absence of business,
since the ideas are new. However, some of the projects do address the possible scope for
commercial applications, such as tourism.

In response to a question on the need for advice on best practice, it was pointed out that
PULMAN did address best practice. This is done from the perspective of both Networks of
Excellence and the production of guidelines.

A final point raised by a member of the audience related to services. If developments lead to
the wider availability of standardised meta-data, would there be any interest in providing
different services on top of this. For example, by offering different views based on the same
data? This is an open question for consideration.
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Research and Technology Development
Impacts of the Regulatory Framework

Executive Summary and Conclusions

The session explored the background, presented the details of and examined the implications
of the recently adopted regulatory package, which would become effective during 2003. The
package rationalises the various regulatory measures introduced during the 1990s and
provides the European Commission with machinery for co-ordinating and harmonising the
actions of the National Regulatory Authorities in the individual Member States. It also reflects
the desire of the European Union to reduce sector-specific regulation and to rely more on
competition law to control the telecommunications industry. National Regulatory Authorities
may now only become involved where one or more players are judged to have Significant
Market Power. The Commission proposes to review the package in two years time because of
the speed with which the telecommunications environment is changing.

The difference between what competition law regards as an abuse of market power and
behaviour that telecommunications regulators have traditionally tried to restrain is significant.
The sheer scale of the investment needed to build communications infrastructure is a major
barrier to new entrants, and is seen as a reason for treating telecommunications differently
from other business sectors. However, the balance between competition law and sector
specific regulation for telecommunications may still be imperfect. Examples could be found
where there is a good argument for either more or less regulation. Research in Framework
Programme Six could help to clarify how the balance should shift.

Details of Main Issues Raised

Wim Van Velzen, Member of the European Parliament, opened the session by saying that the
objective was to present the recently introduced regulatory package and examine its
implications for research and technology development activities within Framework
Programme Six.

Leo Koolen reviewed the background to, and presented details of, the 2003 regulatory
framework for European telecommunications. To achieve the Lisbon Council goal of a
competitive and dynamic knowledge based economy, Europe needs a liberalised and
competitive communications infrastructure. During the 1990s there has been progress in
moving from a monopoly telecommunications environment to the current situation. As
liberalisation progressed, regulation specific to the telecommunications sector has increased.
A significant measure of competition has now been achieved and the aim is to reduce sector-
specific regulation and rely more on competition law. The new regulatory package is the
result of a review process started in 1999 to rationalise the various regulatory measures that
have been established during the 1990s.

At the core of the package is the Framework Directive, which sets out the principles for
harmonising the activities of the National Regulatory Authorities (NRAs). It defines their
responsibilities and the processes for carrying them out. Four further directives accompany
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the Framework Directive. The Authorisation Directive establishes the right of any player to
enter the market and limits the conditions that individual Member States could impose on
operators. The Access Directive gives NRAs powers to ensure interconnection across the
networks of the various operators. The Universal Service Directive specifies a minimum set
of services and defines mechanisms for ensuring that this package is delivered in all Member
States. The Data Protection Directive sets out rules for managing customer related data. It
also addresses the issue of unsolicited communications. Two further elements complete the
package. The Liberalisation Directive consolidates the various amendments to the original
1990 directive and reconciles them with the scope and terminology of the rest of the new
package. Finally the Spectrum Directive addresses the co-ordination, and where appropriate,
harmonisation of spectrum allocation in the European Union. It also establishes procedures
for formulating, implementing and publicising policy concerning the use of the radio
spectrum.

The new package addresses the regulation of all communications networks – fixed, mobile
and broadcast – and the communications services, such as telephony and facsimile, which
they support. However it specifically excludes content. It was adopted on 24 April 2002 and
Member States have until 25 July 2003 to implement it in national law.

An important feature is that players could enter the market without prior permission, so long
as they accept the rights and obligations set out in a General Authorisation and obey common
rules covering issues such as numbering, rights of way and universal service provision. NRAs
may only intervene if one or more players are considered to have Significant Market Power
(SMP). The European Commission has established a guideline on how NRAs should
determine whether SMP exists. If it did not, they should remove all regulatory obligations on
players. If it did, they should review whether to maintain the existing obligations or modify
them.

Mr Koolen then looked forward to the future. The marketplace is continuing to change,
becoming much more competitive and market driven. The emphasis is shifting from
telecommunications hardware to computer software. Open and unique telecommunications
standards may have a decreasing role to play in ensuring interoperability. Regulatory policy
would have to evolve to meet these changes and the European Commission proposes to
review the package in two years time. He concluded by inviting the research and technology
development community to consider how the proposed package should influence the future
direction of their work

Phillipe Defraigne started his presentation by reminding the audience that technology,
business models, regulation and politics all influenced each other. He then invited the
audience to consider an actual case, asking whether they thought that market power was being
used anti-competitively. The case concerned a small Austrian newspaper that asked to use the
distribution network of the country’s largest media group and had been refused. Most of the
audience thought this was indeed an abuse of market power and were surprised when Mr
Defraigne told them that the European Court of Justice thought differently. The Court’s
decision said that the refusal could only be considered an abuse of market power if it is likely
to eliminate all competition, could not be objectively justified and if the service refused is
indispensable to carrying out that person’s business.

He then explored why telecommunications needs regulation over and above that provided by
competition law. The principal reason appeared to be the enormous barriers to entry if a new
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player has to build an entire new network. However, the right mix of sector specific
regulation and competition law would vary with time. He cited the example of the use of
Wireless Local Area Network (WLAN) technology to provide hot spots of Internet access in
airports and conference centres. This has run into regulatory problems in some Member States
either because potential service providers need an individual licence or because the
frequencies are already assigned for another use.

Mr Defraigne then considered some further areas where regulation may be unclear. One is
walled gardens established by content providers. These lock in customers and prevent
competitors from accessing the client base. On the other hand, they could help ensure the
usability of content, for example, over a low bandwidth link to a mobile device with a small
screen. Another example is enhanced location services. Should network operators be allowed
to pass information about customers whereabouts on to a third party and is the provision of
location information an electronic communications service governed by regulation?

Concluding the presentation he explored the implications of convergence for interoperability.
For example, open Application Programming Interfaces (APIs) could facilitate access to
applications by any terminal but mandatory standards could stifle innovation. He left the
audience to consider whether, in the light of the examples he had presented, the current
regulatory package is too rigid.

The discussion session opened with some observations on what openness means in the
software world. It was noted that there is a range from fully proprietary to free open-source
software. It was also suggested that openness is not too serious a problem because proxy
servers could be used to ensure interoperability.

It was suggested that there needs to be a strong European Union level regulatory authority.
The idea had originally been proposed in 1988 to stimulate the development of a pan-
European market but is unacceptable to most Member States. Throughout the 1990s there
were failures of and inconsistencies in national regulation. The new package allows the
European Commission to intervene but its powers are relatively limited. Network operators
are concerned that there is still scope for different national interpretations of the guidelines.
The problems could grow when the European Union enlarges to 25 or more countries.
However the United States has a reasonably coherent regulatory regime in spite of its 52 state
regulatory commissions and a national one. Subsidiarity is important in Europe, and it would
take a couple of years to see whether the package offers the right balance between the
European Union and Member States.

Questions were asked about the regulatory implications for Voice over Internet Protocol
(VoIP) and Powerline Communications. Mr Koolen explained that the regulation aims to be
technology neutral and VoIP players have to follow the same rules as any other provider of
telephone services. In the case of Powerline Communications, power cables are a guided
(albeit very leaky) medium and are subject to rules on electromagnetic compatibility rather
than those on spectrum allocation.

Ensuring quality of service across multiple networks and promoting take up of advanced
services were identified as future areas for potential research. It was noted that a draft
workprogramme is available for the new Information Society Technologies (IST) programme
and the timetable for developing research proposals is now clear.
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One speaker observed that the process of producing the new regulatory directives has been
open and transparent and regretted that the same could not be said for the copyright directive.
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The Future of the Software Industry in Europe

Executive Summary and Conclusions

This session undertook a health check on the state of the European software industry, and
explored the experiences of a large and of a small software development company. These
experiences offer a pointer to the methods and approaches that have been successful. The
session reviewed some elements of a possible strategy for European software, and the actions
Framework Programme Six may take to support it. Finally, two presentations addressed two
highly topical issues, the role of open-source software, and the role that patent protection
should play in the industry.

In his opening remarks, Jacques Bus summarised the European software environment and an
appropriate future response to it. Europe is a large market for software, yet United States
companies dominate it, both for packaged software and tools. More than 70 percent of
European software development work is undertaken by companies as a secondary activity to
their main area of activity. These are companies where the software forms part of composite
products, for example in aerospace and telecommunications.

Traditionally strong academic research is showing signs of decline. Developer experience has
shown that strong commitment to architectural methodology and component re-use leads to
success. A strategy for the future should build on techniques that increase development
productivity and quality. Strong research and technology development support with a long-
term foundational component would, therefore, be important, as would ongoing attention to
middleware, and information and database management. Research and technology
development would not, however, be enough, and Europe must build on its areas of strength
in applications, aiming for strong collaboration among large industry, software suppliers and
academia.

The open-source software and patenting debates remain very undecided. A developed open-
source approach could enable new types of environments termed Cyberspace Commons.
These were initially advanced as a public property approach to infrastructure software that
would avoid monopoly pricing and support highly flexible market access for new
developments.

Details of Main Issues Raised

More than 70 percent of European software development take place as a secondary activity in
industries where the core business objective is not software but other products, for example
cars, aeroplanes and consumer electronics. United States companies dominate the global
primary software industry and the role of the European industry is limited to certain
application areas, niches or local developments. The Information Society Technologies (IST)
Programme aims to stimulate collaboration among large secondary industry users and, often
small, software suppliers. This is in an effort to boost the European software industry, helping
it make use of new technologies, for example development methodologies and tools,
component-based software engineering (CBSE) and common off-the-shelf software (COTS).
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Speakers from various domains, including open-source developers, presented their opinions,
and there was a panel discussion with the audience.

The session chair, Jacques Bus, set the agenda for the session. “Europe’s priority application
areas are,” he said, “telecommunications, extended home environments, business and
enterprise, e-government, and a group of areas containing security, health, environment,
transport and leisure.” The strategic objectives for Framework Programme Six should include
open development platforms, and networked business and government.

Siemens is a large producer of software, in fact the largest producer in the world with 33,000
developers and 60 percent of its enterprise-wide sales stemming from software based systems,
as Axel Völker explained in his presentation. The market demands safety, security, reliability,
flexibility and efficiency in a context of faster product cycles where innovative software is
often the delaying constraint.

Siemens is grappling with the complexity of a quantum leap for mobile commerce and e-
commerce. The approach adopted by Siemens has been to move away from product software
to frameworks and product line architectures. “A stable yet flexible software and system
architecture is the key to building systems that are scaleable and configurable,” he said. This
approach readily permits component re-use and uses de facto standards, leading to reduced
development and maintenance costs and better times to market. In other words, it yields a
significant return on investment. An example is the Syngo platform, and its application to
award-winning medical systems. Complementary to the architecture strategy is a process
improvement programme aimed at moving Siemens’ departments up the defined levels of the
Capability Maturity Model of the software engineering industry. Siemens’ data shows strong
correlation between the achieved level and customer satisfaction with its products.

The next speaker, Philippe Desfray of Softeam, spoke of the experiences of a small supplier
of computer-aided software engineering (CASE) tools. From four founders in 1989, the
company has grown to 200 with a turnover of 15 million euro in 2001. This has been achieved
in a market where there is continuous functionality innovation and where, despite their having
equally sized home markets, United States companies have significant market share
domination over European companies that does not relate to technical or functional product
superiority.

Factors in Softeam’s success include investor support, ongoing research and technology
development input with government and European Union support, partnerships with large
customers, balanced turnover (by type and sector) and product differentiation. “The upcoming
CASE tool technologies would provide significant productivity advantages to companies
developing software,” argued Mr Desfray. For ongoing European success in world markets,
he advocated a more aggressive European research and technology development policy, a real
European unified market, partnerships among European tool implementers, and strong co-
operation with large European companies to provide them with a breakthrough in software
productivity and quality.

Jean-François Stefani’s presentation argued the case for an open-source software
infrastructure. Software infrastructure is pervasive, and means the operating system software
and middleware that underlies practical applications by providing loading, activation,
location, communication, authentication, replication, synchronisation and resource control
services. He introduced the notion of a Cyberspace Common, being an infrastructure that
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would have open-source software, supporting interoperable protocols, Application
Programming Interfaces (APIs) and applications. All would be free (with responsibility) to
modify, customise and improve the infrastructure, since one size does not fit all requirements.
Such an infrastructure, if based on open-source software, would confer three important
benefits, making it a key enabler of ambient intelligence. First, there would be positive
network benefits from the common platform. Second, monopoly costs would be avoided.
Third, non-commercial access would be easy.

He concluded the presentation by introducing the work of the ObjectWeb consortium. This
body could act as a focus for the construction of a European open-source software
infrastructure, and be a key source of reference implementations. Its organisation could
maintain architectural integrity and ensure adherence to standards wherever appropriate.

Knut Blind presented a German study of industry attitudes to the use and impact of software
patents, outlining the policy challenges that lay ahead. The background concern is that patents
may hinder innovation. The study covers 188 primary software developers and 68 secondary
developers, producing all types of software. The findings are that patents currently play a
minor role in protection (copyright and trademarks are used more), and the majority of firms
are ambivalent and lacking patenting strategies. Independent developers are particularly
negative, feeling they are hampered enough already.

Firms called for a globally uniform, binding and enforceable law. With no clear view of the
direction such harmonisation should take, there is a majority bias (excepting the independent
developers) to maintaining the status quo. A majority rejected the use of patents for business
processes or software as such. Patent protection, they thought, endangered the public good of
open-source software and imposes costs not only through the expense of administration but
also through reduced competition. Policy challenges that lie ahead include international legal
harmonisation and clarity, guidelines on what could and could not be patented and
administrative simplification. “Open-source needs protection from protection,” he said.

The discussion entertained two issues about patents: how to deal with an attack alleging
infringement, and how governments may help. On the first, there is no clear answer.
Concerted user pressure is necessary to make sure that open-source software is not suppressed
if it implemented a proprietary specification or standard. Noting that small European software
companies make little use of patents, a questioner asked how they could prevent United States
patents from harming them. Again, there is no clear answer, save to note that companies that
wish to sell in the United States have to take account of practices there. “How could
governments help deal with software patents? Should a patent-free zone be created in
Europe?” asked an audience member. Yet again, there is no clear answer. The initiatives have
to come from the industry, thought one panel member said that it is certainly best not to
depend on lawyers to solve these issues. The attorney interest is overweight in the United
States while most European countries placed these matters in their Justice Departments, with
the effect of prolonging debate.
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Living with Security

Executive Summary and Conclusions

As citizens, businesses and governments come to depend upon the information infrastructure,
they face a growing range of security threats. There is a dependability gap between the
expectations that European stakeholders are putting on these infrastructures and their ability
to deliver security and privacy. Although there are an increasing number of solutions to this
problem, many are driven by technology rather than user needs. For instance, current
approaches to certificate management are too cumbersome for most users.

In order to build trust and confidence, an integrated and strategic European approach is
required. European institutions, Member States and industry would need to build on the
progress they have made in particular areas (for example e-commerce legislation;
cryptography) and adopt comprehensive approaches that would deter malicious attacks,
protect users, detect attacks and manage risks to users and infrastructures. Whilst technical
solutions, driven by research and development are important, they need to be complemented
by policy initiatives as well as by education, standards and market forces.

In the short to medium term, the European Union could use instruments such as Framework
Programme Six, but also programmes such as eTen, to improve the security of the
information infrastructures. At the same time, it is important to accelerate work that designs in
security to the emerging wireless Ambient Intelligent infrastructures. This infrastructure must
ensure that security is built in a user-friendly manner and is driven by business needs rather
than by technology itself. The focus of work in this area should be upon living with security
rather than upon security.

Details of Main Issues Raised

The session began with a presentation by Andrew Rathmell on the results of the Information
Society Technologies (IST) project, Dependability Development Support Initiative (DDSI).
The starting point for DDSI is the recognition that there is a dependability gap between the
expectations that business, government and citizens are putting upon information
infrastructures and the dependability of these infrastructures. To bridge this gap, a
multidisciplinary approach, combining technological and societal measures is required. DDSI
examined the policy measures that would be necessary to promote dependability, especially
those actions that could be taken at European level.

DDSI brings together different research communities, policy-makers and users from across
Europe and also internationally. The project produces roadmaps and guidance on the
following topics:

?  Concepts, including bringing together concepts such as information security,
dependability, trustworthiness and Critical Infrastructure Protection;

?  Global inventory and benchmarking, by undertaking detailed surveys of over 40
countries and international organisations active in dependability;
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?  Public policy, by outlining the public policy measures that could contribute to
information infrastructure dependability;

?  Public private partnerships;
?  Warning and information sharing;
?  Research and development policy.

The DDSI project concluded that there is considerable activity in European countries on
dependability but that progress is very uneven. At the European level, there is a distinctive but
embryonic European-wide approach, centred on the concept of the Information Society and
implemented in the eEurope action plan. Nonetheless, European approaches remain
fragmented, for instance between cyber-security, cyber-crime and privacy.

Progress in the private sector is also uneven. Some industries are taking dependability
seriously but there are very few institutionalised public-private partnerships working on joint
solutions. This situation could be improved, for instance by using Framework Programme Six
to support the development of a strategic European policy on dependability and cyber-
security. This would involve building on DDSI to develop a sustainable, multi-disciplinary
consortium for analysis of the policy aspects of information infrastructure dependability.

Olivier Trebucq reported on the Trusted Transaction Roaming (T2R) project that aims to
develop a trusted infrastructure for data management in a wireless environment. The starting
point of the project, which involves two mobile network operators, public key infrastructure
(PKI) and smart-card providers, is that relationship management is the killer environment for
the wireless ecosystem. It is important for mobile operators and other players in the mobile
commerce value chain, such as financial service providers, to have a common platform with
which to manage identity and privacy. This would make for easier customer relationships.
T2R is developing relationships with three types of stakeholder: European (the Commission
as a regulator and a research funding body); mobile operators and service providers; and
standards bodies, whether industry led like the Liberty Alliance, or groups such as European
Telecommunications Standards Institute (ETSI).

Stephan Engle-Fleschig spoke next, outlining the need for a wholly different approach to the
management of privacy in the Information Society. He quoted Tom Peters’s maxim that the
strongest force on earth is the individual need for control. Currently, the drive for better
security on the Internet is leading to ever more identification of users and the collection of
databases of personal information. This is taking control away from users and generating a
negative trust cycle in which lack of trust leads to demands for more security, which leads to
more identification and collection of personal data, which could be abused (or lead to fraud),
which causes further lack of trust.

A better approach would be to build in privacy by default into the infrastructures and to allow
users to manage their privacy through virtual identities. Virtual identities mean that users
could be pseudonymous but traceable. With this approach, Mr Engle-Fleschig argued, even
applications such as location based mobile commerce services could be developed with
adequate privacy protection. Rather than having a single certification authority and large
central databases, which represents potential points of failure, the virtual identity model
involves using several trusted partners in serial, and a disclosure process that conforms to the
law and to individuals’ privacy concerns.
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Vincent Rijmen spoke next, providing an account of the European role in developing the
Advanced Encryption Standard (AES). The Advanced Encryption Standard (AES) is an
encryption standard set by the United States National Institute for Standards and Technology
(NIST). This is a successor to the DES and is now going through international standardisation
processes such as International Standards Organisation (ISO) and ETSI. The standard is
already being used in major applications, for instance in Microsoft’s Palladium. Despite
reports of theoretical attacks on the standard, there is high confidence that the algorithm
would be secure for some time to come.

The majority of the candidate algorithms for the standard were developed outside the United
States and the final choice was the Rijndael algorithm, developed in Europe. The history of
AES showed that, unlike when DES was developed two decades ago, expertise in
cryptography is no longer United States dominated. The challenge for Europe is now to
translate this expertise into applications and services.

Peter Landrock concluded Vincent Rijmen’s presentation by arguing that, almost uniquely, in
one area, public policy and legislation are ahead of the technology – in relation to electronic
signatures. The European directive, along with national laws, have sought to ensure that
Advanced Electronic Signatures are equivalent to hand-written signatures. In practice, though,
the security mechanisms being used are not user-friendly; they are too cumbersome and are
slowing the take-up of electronic signatures. For instance, the Secured Electronic Transaction
(SET) mechanism for on-line payments, which is far more secure than Secure Sockets Layer
(SSL), is rarely used by the general public. Increasingly, citizens are requested to say whether
they trust the certificates they encounter on-line – for most users this is off-putting. To ask
users in a pop-up window whether they trust something is not useful. The user just wants to
communicate, and could not care less what a certificate is.

An alternative approach, based around remote signature servers and automated key
management over the Web, is required. This approach would put the user at the centre of the
system and ensure that non-repudiation could be achieved.

Urs Gattiker addressed the issue of awareness and education in his presentation on
cyberworld awareness and security enhancement structure (CASES). CASES is a proposal by
European Union Member States to the eTen scheme, co-ordinated on their behalf by EICAR.
It involves establishing national nodes responsible for information sharing and awareness
raising and linking these nodes to share information and advice across Europe. One tool that
these nodes would use are Warning, Advice and Reporting Points; locally based information
sharing bodies that are under trial in the United Kingdom.

CASES, which involves a number of European Union Member States and two Newly
Associated States, plans to establish a steering committee which it hopes could become a test
laboratory for the Cyber-Security Task Force. In addition to sharing information, CASES
aims to produce statistics on cyber-security to help countries to benchmark themselves. It
would also form the basis for research work in Framework Programme Six, such as
development of Unified Naming Conventions for incidents and attacks.

Following the presentations there was a period for questions and discussions. In response to a
question about the T2R project, Mr Trebucq made clear that T2R would like to implement a
pilot within the next two years. In response to questions about virtual identity, Mr Engle-
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Fleschig added that the individual who would hold the key would manage the virtual identity.
Certification authorities would merely verify identities and not hold secrets.

In response to a question about the use of smart-cards as tokens, Professor Landrock made
clear that, in the mobile environment, mobile devices could provide the ideal means for users
to carry their electronic tokens.

The session concluded when Professor Gattiker asked each speaker to provide, in one minute,
a wish list for Framework Programme Six.

Dr Rathmell pointed out that, to date, security is not a user-friendly element of the
information infrastructure. In the short to medium term, therefore, there is a need to invest
heavily in promoting user awareness and user responsibility. One aim of Europe, however,
should be to ensure that technologists embed security into the future infrastructure in a user
friendly and intuitive manner. Mr Engle-Fleschig added that the key challenge is to move
policy ahead of technology so that it is no longer technology that drives change but rather
social and political needs.

Professor Landrock argued that the priority is to design security into systems so that user is
not faced with security questions to which they could not relate. One risk, however, is that
criminals would always adapt – designing in security may displace the criminal activity. For
instance, as cars have become harder to steal, car-jacking has become a common crime. Mr
Trebucq made the case for focusing on living with security rather than security – the first
focus should be on the business applications and models and only secondly on technical
research. Professor Gattiker concluded by arguing the Framework Programme Six should
ensure technology transfer and implementation of the security solutions being developed.
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Light at the End of the Cable

Executive Summary and Conclusions

Recent decades have seen enormous progress in photonic technologies. Many of the
developments have been driven primarily by the telecommunications sector, where they have
caused a revolution in transmission, which may be extended into new types of network.
However, it is also important to review other applications of photonic technologies as well as
the market conditions for commercial application.

The first part of the session comprised two very comprehensive overviews of the status of
photonic technologies in the field of telecommunications. From the perspective of technical
performance, key issues include the mix of Time Division Multiplexing (TDM) and Wave
Division Multiplexing (WDM), wide bandwidth optical amplifiers, dispersion and
polarisation management, optical regenerators and the optical processing of Internet Protocol
(IP) headers. However, the key issue for the first speaker was that of cost reduction, which is
especially important for components for the access and metro applications, which are more
cost-sensitive than the long-haul sector. In this context, new manufacturing techniques are
emerging which may offer cost reductions. Associated with this is the optimum degree of
integration to be targeted. No obvious platform for integration has yet emerged, and isolators
and thermal stabilisation continued to be a problem. It is possible that hybrid technologies
would offer better performance and higher power.

A comprehensive roadmap for the development of photonic technologies has been developed
by the OPTIMIST project, covering evolution at the levels of the network, systems and
components. The enormous capacity of photonic networks makes them a key enabler for
people-centred Ambient Intelligence. The OPTIMIST roadmap draws on views from projects
within the Information Society Technologies (IST) Programme, and also links with other
international bodies from the United States and Japan, as well as Europe. Key future
challenges and issues include: end-to-end optical networking, greater flexibility, increased
cost-effective penetration of fibre and the seamless convergence of optical networks and
access technologies.

A broader perspective was introduced in the second half of the session, which considered the
business and investment perspective and applications beyond telecommunications. The recent
slump in the telecommunications market means that new ventures require longer to raise
capital (perhaps six months to raise six to 10 million United States dollars). Europe suffers
somewhat from a lack of entrepreneurial sprit, and the rather academic-centred nature of start-
ups with a lack of participation by top industrialists. However, a positive sign is that the value
chain has been corrected, with operators specifying requirements to equipment vendors and so
to component suppliers.

The final presentation highlighted the vast range of commercial applications for optical
sources outside the telecommunications field. New technical advances in Light Emitting
Diode (LED) technologies, covering different parts of the spectrum are making possible a
whole new range of uses relating to direct light sources, visualisation (displays), and sensors.
The sectors of application are varied, but key areas include business (CD Read/Write devices,
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mobile phone displays, etc) and automotive (with applications ranging from light clusters to
infrared sensors, night vision warning and head-up displays).

Details of Main Issues Raised

Photonic technologies are pervasive in a wide range of IT sectors such as high-bandwidth
telecommunications networks, data storage, medical diagnostics, monitoring and imaging
systems and environment sensors. Many of these photonic technologies which were originally
pioneered by the telecommunications industry have found increasingly successful
applications in other non-telecommunications fields. This session aimed to explore the
changing needs of today's industry for photonic technologies, and to tune the Information
Society Technologies (IST) research activities for maximum impact and strengthening the
Optics and Photonics European Research Area (OPERA).

The first two speakers both gave comprehensive overviews of the technical direction of
photonic technologies, concentrating on the telecommunications sector.

Before focusing on optical components, Professor David Payne summarised the key technical
challenges in optical fibre communications. These are: the optimum mix of Time Division
Multiplexing (TDM) and Wave Division Multiplexing (WDM), especially for the access
network; the need for broadband amplifiers, covering the 1.2 to 1.75 micron band;
management of dispersion and polarisation; optical regenerators; optical packet header
recognition; and integration and cost reduction.

This latter point formed the main theme of the presentation, since access networks in
particular are sensitive to cost, and this is a key issue for photonic components. One
component-related problem is that of inventory, for example in systems where 160 dense
WDM channels all required channel-specific components. Various solutions for system
design may help this.

The most effective components for switching tend to be mechanical, but work on this has
slowed while the market is low. New types of component, including holey fibres, may offer
new opportunities. Holey fibres are those where the core contains longitudinal air-filled holes.

Another potentially disruptive technology comes from the increasing optical power available
from semiconductor sources, which could allow new component configurations. On the key
topic of component cost reduction, it is interesting that many optical modules still require a
degree of manual assembly. New materials, associated with new low-cost manufacturing
techniques may be important in reducing costs. These could include ultraviolet writing of
circuits onto planar structures using compound glass. With regard to full integration, a real
challenge remains in the fact that there is still no isolator suitable for full integration, and
hybrid technologies may provide the best solution for cost reduction.

Professor Kristian Stubkjaer presented the Photonics Roadmap that has been produced by the
OPTIMIST project. Photonics is seen as an important ingredient in bringing about people-
centred Ambient Intelligence. The roadmap is comprehensive and covers evolution at the
three levels of the network, individual systems, and individual components. Key challenges
are seen to remain in a number of areas. These are: end-to-end optical networking (including
an optical control plane); the need for greater flexibility in optical networks, combined with
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higher bit-rates and smaller granularity; cost effective ways of getting fibre closer to the
customer; and the seamless convergence of optical network technologies and access
networking.

Potential disruptive technologies include several related to photonic components, especially
micro-optics and nano-electronics, molecular physics (polymers and bio-photonics) and
quantum communication.

In contrast to the technical presentations, Stuart Barnes outlined past and present commercial
realities in exploiting optical technologies. Why is it that so many excellent European ideas
do not get exploited? In the current economic climate, venture capitalists are looking for
customer interest not just at the stage of round B funding, but even sometimes for initial
funding, and they are taking longer to make decisions – typically six months rather than two
months.

One problem in Europe is that too many European start-ups tend to be academic-centric. Not
enough top industrialists have taken an interest. An encouraging sign is that the value chain
has been corrected, with operators putting demands on equipment vendors, who in turn place
demands on components. At the height of the telecommunications bubble, this trend had too
often been reversed.

In a final presentation, on the theme of the Domesticated Photon, Werner Späth painted a
broad picture showing how optical sources have an enormous range of applications in the
information age. Innovations in Light Emitting Diode (LED) technology include thin-film
technology, LEDs with a micro-optical structure on the surface, and high brightness LEDs.

In a world of increasing energy consumption, energy efficiency is important, and this could
also apply to optical sources. Europe has been leading in the application of LED lighting to
interior applications A new market is that for visualisation – displays providing the interface
between human beings and electronics. This already includes aspects such as LED
backlighting for Liquid Crystal Displays (LCD) displays, and future technologies include
laser projection and active matrix OLEDs (organic LEDs).

Other applications in the communication business arena include sources for CD read/write
and DVD devices. The automobile sector offers a vast range of applications, ranging from
bright light clusters to infrared communication and sensor applications (rain sensors,
acceleration sensors, blind-spot sensors, etc) and including head-up displays and night-vision
warning. To summarise the enormous range of applications, the speaker said, “light expels the
darkness, but it could do much more.”

In the question and answer part of the session, David Payne was asked a question about the
continued role of glass as a key material. It was pointed out that being amorphous, glass is not
so good for etching, although passivation could help with this. It is necessary to be open, not
prescriptive in views on materials.

A question on fibre-to-the-home was directed at Kristian Stubkjaer. He mentioned the role of
plastic optical fibres within a home. Although such fibres have been subject to problems with
control of the doping profile, microstructures could be beneficial here.
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In response to commercial questions, Stuart Barnes pointed out the lack of entrepreneurial
sprit in Europe and also mentioned, in the connection with government level action, the
continued issue of bureaucracy in applying for European Union funding.
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Enlivening the User Interface

Executive Summary and Conclusions

Animated social agents, also known as avatars, are emerging from the laboratory and are
beginning to take on real commercial tasks. The session brought together researchers,
technology providers and users, and started by exploring the capabilities of today’s
technology in both the laboratory and in commercial applications.

Several broad application areas emerged. Entertainment, both games and movies, is seen as a
major opportunity, as are related applications in infotainment and edutainment. Visual
enhancement of audio communications over narrow-band links is also seen as a good
commercial prospect. This includes both social situations and business scenarios where the
avatars could add a sense of presence to a virtual meeting. A third group of applications is
marketing, sales and customer support, where avatars could be used to establish a brand
image, act as virtual sales assistants and provide first-line customer support. Finally avatars
could support more effective knowledge management because this requires an interactive
dialogue to establish the user’s preferences.

The session also explored questions that should be addressed by future research. It is still very
difficult to generate real-time dialogues with realistic avatars. Part of the problem is
producing high quality animations in real time, but there is also a lot of work to do on speech
recognition and synthesis. Getting hair and cloth to move naturally are very difficult, as is the
tracking of gestures and emotions to help avatars react to what the users are doing. There is
also a need for some standardisation in animated character creation, so that content created on
one platform could be easily exported to another.

Details of Main Issues Raised

Brigitte Krenn opened the session by saying that the aim was to explore how Animated Social
Agents could be used to enliven the user interface. The panel included researchers, technology
providers and users.

Marie Hayet spoke about the use of avatars in customer relationship management. For a
consumer goods manufacturer, such as her company Unilever, customer relationship
management is the key to keeping customers happy and ensuring that they continue to buy the
products. Avatars are a useful way of animating the dialogue with the customer by acting as
virtual sales representatives. Avatars could also be useful in animating routine tasks, such as
search engines and installation wizards. A final important group of avatars are engaging
avatars – entertaining animated characters for promotional tasks.

Dieter Kruse explored the use of avatars for business applications. The Internet lacks the
human touch and avatars could bridge this gap. He presented two scenarios where avatars
could be usefully employed. The first is to enhance an audio dialogue between a customer and
a sales agent. The visual dimension provided by the avatar supported trust and confidence.
The other example is a case conference, where avatars of the various experts involved are
used to enhance an audio-conference to discuss the case.
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Holger Sprengl presented a brief profile of his company and gave examples of its clients. The
company’s aim is to emotionalise the Internet with animated characters. Application areas
included entertainment, infotainment, edutainment and e-commerce. Characters could be used
to replace first-line customer support by answering most of the frequently asked questions.
They could also be used to support intelligent navigation of the Internet and to create brand
identity for a company.

Stephen Crampton introduced the facilities available to delegates at the Avatar Booth in the
exhibition area of the IST 2002 event. Here four photographs of an individual were used to
generate a 13,000 polygon three-dimensional image. This avatar could then be animated and
put into a scene. Application areas for such an avatar include visual enhancement of an audio
link, because the information needed to generate the animated avatar requires very little
bandwidth. The games market is another major opportunity. Mr Crampton also demonstrated
the use of an avatar by the Information Society Technologies (IST) project FASHIONME to
model clothes on behalf of its owner. He concluded by inviting delegates to register their
interest in a Framework Programme Six integrated project on multimodal interfaces.

Oliver Holle spoke about the use of avatars as interfaces to intelligent personal advisors. They
could also be used to add visual clues to an audio dialogue among members of a virtual team
or represent the owner in a social interaction across the Internet. He showed a short
promotional video for his company, in which an emotional avatar is used to present a
corporate image.

Fabio Lavagetto outlined the architecture of a facial animation engine, which could generate
speech driven animated talking heads and encode them as MPEG4 (Moving Picture Expert
Group-4) images for transmission over a low bandwidth (two kilo bits per second (kbit/s))
channel. He demonstrated the received talking head on a mobile handset.

Marco Vala concluded the presentations by introducing two demonstrators developed by the
SAFIRA project. The first, James the Butler, is a virtual shop assistant in an on-line wine
store. James engages the customer in a dialogue to determine their preferences and then offers
them suitable products. Realistic facial and body animation is used to make the dialogue as
natural as possible. The second demonstrator Fantasy A is a game, in which the player has to
interact with other characters, obtain magical tools and fight duels. The innovative aspect of
the game is that the player controls his own avatar using a Sen-Toy, a human shaped bendy
toy equipped with sensors.

Following the presentations Brigitte handed over to Thomas Rist, who chaired the discussion
session. This focussed on two main themes. The first of these concerned the most promising
market sectors for avatar technology, both in terms of those already addressed and those as
yet untouched. Not surprisingly, the individual panellists mentioned applications being
developed or being used by their organisations, but several broad areas of application
emerged. Entertainment, both games and movies, is seen as a major opportunity as are related
applications in infotainment and edutainment. Visual enhancement of audio communications
over narrow-band links is also seen as an important application area. This includes both social
and business situations where the use of avatars could add a sense of presence to a virtual
meeting. A third group of applications is marketing, sales and customer support, where
avatars could be used to establish a brand image, act as virtual sales assistants and provide
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first-line customer support. Finally, avatars could support more effective knowledge
management, because this requires an interactive dialogue to establish the user’s preferences.

Two options not explored in the individual presentations were the use of an avatar to replace
the keyboard and mouse interface to a computer, and the idea of creating large numbers of
personal avatars and sending them off to simultaneously carry out lots of tasks on a person’s
behalf. It was pointed out that avatars do not have to be completely realistic to perform a
useful function and that the acceptability of avatar based interactions may vary between
cultures.

The second discussion theme explored the current technological limitations that need to be
addressed by further research. It is still very difficult to generate a real-time dialogue with a
realistic avatar. Part of the problem is that even today’s computers struggle to produce high
quality animations in real time, but there is also a lot of work to be done on speech
recognition and synthesis. Getting hair and cloth to move naturally are still very difficult, as
are gesture and emotion tracking to ensure that the avatar reacts to what the user is doing.
Multiple proprietary platforms are seen as a barrier to the creation of content because it is not
possible to export an avatar created in one production environment for re-use in another.
There is a need for a measure of standardisation in animated character creation to make the
results more portable.

It was suggested that perhaps people were being over ambitious. Researchers may want to
create totally lifelike avatars but, for many applications, they do not need to be perfect.
Market research needs to be undertaken to try avatars in realistic applications to find out what
is acceptable and what is not. One of the panellists warned of the dangers of trying to use
avatars for tasks that are beyond their capabilities. Sometimes they appear briefly on a web
site and then disappear a few weeks later when it is found that they add no value and only
annoy visitors.

The question was asked about whether there are yet any truly profitable applications for
avatars. The panellists pointed out that the companies that they represent already have
commercial customers for their products. Games are already an important commercial
application and products are also being sold for marketing activities and e-learning support
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The Role of Research in Developing Future ICT
Standards

Executive Summary and Conclusions

The session addressed standardisation in the area of Information and Communication
Technologies (ICT). The focus was on identifying the role that the research community could
play in setting standards. The development of standards is a highly interdisciplinary and
multidisciplinary affair. Research in ICT standards has two dimensions. One is research input
into standards making and the other is research into the standards development process.

The number of standards in the area of ICT is extremely high. Things such as networks would
not function if there had not been international agreement of standards. Standards are
therefore fundamental. For researchers therefore, standards are important because they
provide assistance in gaining wider acceptance of research results.

One of the key points made was that European Union funded projects have a lot of
contributions to make towards developing interoperable systems, and that it is vital to
improve the links between standards setting and research. Another key point was that,
although user input into requirements is vital, by the time users are able to contribute to
requirements, standards setting has often moved on to deployment. Thus a linear process is
not always appropriate and a more iterative, cyclical approach is needed. This would enable
feedback from users to be incorporated into requirement re-definition.

The key conclusion from this session was that more needs to be done to link research and
standards setting. There are also many areas where standards would benefit from the
involvement of researchers, and vice versa. Researchers need information about standards
under development and means of gaining access to standards institutions is also needed. A
longer-term research prospective would also help to improve research involvement in the
setting of standards.

Details of Main Issues Raised

Globalisation implies that standards are increasingly being deployed as strategic tools in the
struggle for market share. Their use as trade barriers is a well-known phenomenon, and other
ways may be devised in order to achieve or maintain dominance in certain domains or
markets. Given the crucial importance of standards for exploitation of research, a stronger
emphasis needs to be placed on appropriate policies and also on how Framework Programme
Six research could contribute more effectively to standards setting as one of the strategic
objectives.

The first speaker, Gavin Craik, addressed the conference on the subject the European
standardisation system and its relationship to research. He gave a general overview of the
European standardisation system and then explained why standardisation is important. Often
it is said that standardisation is a waste of resources, but it is in fact a useful investment in the
future. From the perspective of researchers it could help to ensure wider acceptance of work,



IST 2002 Conference Final Report 128

which is an important issue for research projects funded from both private and public sources.
Importantly, without standards such as Global System for Mobility (GSM), mobile
communications would probably not have taken off and matured in the way that they have in
Europe. He mentioned that, what made a good standard is technology independence and
backward compatibility. Finally a key issue in standardisation is partnerships.

The next speaker, John Ketchell, talked about e-business standardisation. “This area,” he said,
“is in a mess. The problem is that there are about 500 consortia world-wide, addressing ICT
standards and many are also dealing with e-business standardisation, often competing with
each other. So there is a major opportunity to make a contribution by bringing about a more
coherent approach. And European research projects have a contribution to make to this.”

He gave an overview of CEN/ISSS activities in the area of e-business, which included some
European Union funded projects in which his organisation is involved. The standards
challenge in this area includes developing a standard product classification system, since at
the moment there are over 140 of these. Also interoperability is a key area to enable systems
that would work with multiple buyers and sellers. Dealing with legacy systems is also an
important area. Within Framework Programme Six it is to be expected that many research
projects would address some of the e-business standards challenges. Research projects would
help to move forward e-business standardisation.

One of the key issues to address in the future is the area of sector-based classification,
cataloguing and eXtensible Mark-up Language (XML) based business transactions.

To conclude his presentation the speaker mentioned that a key point was that European Union
funded projects have a lot of contributions to make towards interoperable solutions, and that it
is vital to improve the links between standards setting and research.

Kai Jakobs spoke about the role of users in the Information Technology (IT) standards setting
process. By users he meant companies as users of IT, etc., not individual users of technology
or vendors. He said that there is a belief that more users are needed in standards setting, and
that their input is considered useful for determining requirements. However, he demonstrated
that there is often a mismatch between the timeframe for standards development, and the
point when users are able to make a useful contribution. By the time users are able to
contribute to requirements, standards setting has often moved on to deployment. Thus he
concluded that a linear process is not always appropriate and that a more iterative cyclical
approach is needed. This would enable feedback from users to be incorporated into
requirement re-definition.

Klaus Turowski dealt with the issue of standards for the software components market.
Companies could use business software components to create mix and match solutions
tailored to the company. However, such an approach needs standards if the market for
component software is to develop and mature. He gave an overview of the factors that may
hinder the development of the market. An important one is a vendor seeking to lock its
customers into proprietary software and standards. Open standards are one key approach to
counter this, but this implies more active involvement of customers in standards setting. He
also said that standards are required for quality, so that the buyer could judge if software
components meet specifications without having to rely on third parties for such assessment.
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He then discussed the technical bias in standards and pointed out that standards are also
needed at many other levels including business tasks, terminology etc.

His key conclusions are that for the software component market to mature there is a need to
overcome the technical bias in standards and to increase the role of customers in the standards
setting process. A comprehensive method covering all the different levels of abstraction is
also needed.

The final speaker, Ole Hanseth, talked about achieving compatibility through Gateways. He
described a Scandinavian project called Nordunet that dealt with the development of one
shared network for Nordic universities. He outlined some of the problems encountered during
the project, in particular the problems of building an X.25 network and the difficulties of
making software from different manufacturers work together. In the end, one of the networks
was used as a backbone and a X.25 switch was used to enable other protocols to be used on
the backbone. This provided the solution to the problems experienced in the project and also
provided an easy route for the networks to move to Internet Protocol when that became
popular.

The concept of the Gateway proved to be successful and the important point is that it provides
the capability to switch protocol versions when new ones are released so users are not trapped
by standards.

A question was asked about open standards. Gavin Craik said that for him, open standards
means those that are available to all, transparent and not tied to companies. He said that
Bluetooth is an example of a standard that is not open as it is linked to a small number of big
companies.

Business level standards were discussed, as this concept needed clarification. An example of
terminology would be common use of terms in a business. At the tasks level there would be a
defined and understood process such as customer order processing.

An observation was made about the Web services approach that now appears old fashioned,
as it does not take account of business processes. Klaus Turowski said that there is an
intention to work in this area as this is currently dominated by technology-centred thinking.
They would be working through the World Wide Web consortium and seeking support from
big companies such as SAP and Microsoft.

There was agreement that more needs to be done to link research and standards setting. Better
access to standards institutions is needed. It is hoped that the longer-term research prospective
of Framework Programme Six would help to improve research involvement in standards.
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Software Architectures and Components

Executive Summary and Conclusions

The size of software systems continues to grow exponentially over time, and new approaches
to software engineering are necessary to increase developer productivity and to control costs.
A most promising approach is that of software architectures and component re-usability.
Systems are designed as an architectural structure, and the selection, insertion and
configuration of modular program components generate specific system variants. Such an
approach supports the growing demand for system tailoring and customisation. Such concepts
are, of course, easy to state in the abstract, but their practical realisation is much more
difficult. This highly technical session explored three Information Society Technology (IST)
research and technology development projects that are addressing the problems of making it
happen.

The general approach is based on high level descriptions of functional and non-functional
aspects of systems and components that could be modelled and refined until a system is
achieved that accurately meets all the perspectives and aspects embodied in the specification.
Models must be written in a standard way so that they could work together and in the
modelling system. Once this is done, it may then be possible to generate program code
automatically or semi-automatically. These techniques are being used in the real world,
although they require a great deal of skill to use them. They should be viewed as computer-
aided rather than automated programming systems, since human input is necessary at many
stages in the process.

The present state-of-the-art is that, while these systems show promise, the technology is not
yet mature. One company reported that perhaps 20 percent of its developments use these
methods today. There is, thus, no obvious product that would give an easy solution to any
given programming problem, and an introduction programme with training would be
essential. A choice of tool set, technique or method has to take account of the application
domain of the software, the business drivers and the skill-base of the programming team.

Details of Main Issues Raised

Ever growing demands on the ability to develop larger, evolving software systems call for
powerful techniques for architectural systems in terms of components. The session presented
an overview of the technologies that are being developed now and those that could be
expected to become part of standard software engineering practices in the future. These were
illustrated by two example technologies from the Information Society Technology (IST)
projects (QCCS and COACH). Highlights from a research and development roadmap project
(CBSEnet) aimed to offer a vision of the longer-term future.

The first presentation, by Jan Bosch, provided an overview. The problem is characterised by
the exponential growth in the size of software systems, coupled with the need for more
customised and differentiated variants in delivered products. Design decisions and variant
creation often has to be delayed as long as possible in the development cycle. Architectures
and components address this conflict. Quoting an IEEE standard, he said, “Architecture is the
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fundamental organisation of a system embodied in its components, their relationships to each
other and to the environment and the principles guiding its design and evolution.”

Architecture is pervasive and visible not just in design phases but also during implementation
and at run-time, while components are fundamentally oriented towards re-use across
organisations, over time (products and versions) and for variants. An organisation may
progress through maturity levels from independent product lines to a fully configurable
product base. The architectural approach affects not just its technology but also its
organisation and business processes.

To solve the variant problem using architectural frameworks with re-useable plug-in
components, the practical problem of how to define the components has to be addressed. Four
levels of definition include basic (syntactic) definition, behavioural definition,
synchronisation properties, and non-functional quality of service aspects. The QCCS project,
presented by Anne-Marie Sassen, addresses primarily the last of these using descriptions in
Universal Modelling Language (UML) to model each component. The models integrate with
the Common Object Request Broker Architecture (CORBA) for running. The programming
methodology, known as aspect-oriented system design (AOSD), isolates different quality of
service aspects for separate modelling. A complete system contains two types of models,
Platform Independent Models (PIM) that basically describe the business and problem
environment, and Platform Specific Models (PSM), that basically represent the written
software. Conclusions from the project to date are first, that it is very difficult to write
reusable aspects, but second, that once written, they are relatively easy for inexperienced
programmers to use.

The COACH project, presented by Uwe Wilhelm, is addressing a component-based approach
primarily targeting the telecommunications domain, where software is large, tightly coupled,
distributed and complex. The CORBA Component Model (CCM) has been chosen as the
most appropriate solution. COACH aims to develop a flexible CCM framework and tool
chain, and validate it through experiments. The project is advocating and following an open-
source approach, believing this to be most economic route and the one that would achieve
better software quality.

Dominique Potier shared the experiences of THALES with model-based component software
engineering. Like other companies, THALES is facing increases of product complexity over
many types of software, and has chosen model-driven engineering for three reasons. First, it
helps preserve software investment, independently of particular execution platforms. Second,
it improves productivity and quality. Third, it frees skills and resources to concentrate on core
business assets.

Two research projects showed clearly that there are key people and process issues in addition
to technology. MIRROR develops models and profiles both for business domains and
technology. ALICE concentrates on component-based execution platforms. One of the main
lessons learned is that model-driven technology, though maturing, is new and intrinsically
complex and needs a change of developer mind-set to achieve the promised process
breakthroughs. The second lesson followed from this, that it is necessary to think very clearly
about skill management, making due provision for training and consulting.

There are at least twelve IST projects addressing component-based software engineering
(CBSE), and the CBSEnet project, presented by Stefano de Panfilis, aims to generate a widely
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accepted vision and create synergies where these were desirable. The expected results are a
classification document (what is the current state?), a landscape document (the future state?),
and a Web portal for communication and dissemination backed by a series of European
workshops. Early outcomes have included an assessment of current practice, an architecture
vision, work area definitions and the Web portal.

There was a lively discussion covering binding times, European readiness, ontology and
concept repositories, automatic code generation and comparisons of methods. Noting that the
methods described in the session support the deferral of design decisions, a questioner asked
whether it is feasible for an end-user to add an aspect or design feature to a system. The
contract notion in model-driven engineering certainly allows dynamic determination of
component behaviours. However, continued the answer, this flexibility may compromise
security and reliability, hence binding ought to not always be delayed to the latest moment.

The next questioner wondered, given THALES’ observation that these methods needed
training and maturity, to what extent Europe is ready for them. A panel member remarked that
there are no problems with Europe’s high educational levels, but there is possibly an issue
over specific training. He said that the supply of tools and training is improving. Another said
that while Europe is lagging behind in deploying the well promoted and maybe hyped
commercial systems, it is probably quite effective when using locally and internally crafted
systems.

A representative from healthcare, noting that this sector is looking for a component-based
approach, asked whether concept repositories and the ontologies are useful, and when these
may be available. Ontology products, now being used in banking and telecommunications,
basically help with functional decomposition, and they overlap with knowledge management.
“Did an ontology ever help anyone?” asked a sceptical audience member. They help, it was
suggested, when developing a descriptive framework of a domain, such as may be needed
before integrating previously independent components. Users of common reference baselines
are probably using ontology without realising it.

Another questioner, speaking about transformation of platform independent models, asked
whether it would ever be possible to do transformations such as code generation fully
automatically. A panel member remarked that this is an important question and that full
automation is an undoubted goal. Nonetheless, it is a long-term goal and, for the present,
transformation is a partly manual, partly computer-aided process.

The final question expressed disappointment that the session had not tried to compare the
available methods. After commenting that such a question deserved a whole session of its
own, a panel member said there is no clear answer to be had yet. Selection of a method
depends not only on technology but also on the business environment and people skills. This
session had set out to relate individual experiences with the systems that are available.
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Organisational Ecosystems for SMEs

Executive Summary and Conclusions

Small and Medium Size Enterprises (SMEs) need to take account of the fact that networks are
rapidly changing. The best way to survive and be competitive is to be adaptable. However, the
cost of different integration approaches could vary significantly. Also for this reason, the
European Commission must not just publicise this process, but drive it. At the same time,
SMEs should take advantage of expertise that could be offered by universities, and create
enduring relationships.

SMEs are more susceptible to present productivity issues, rather than to possible future
advantages. It is therefore crucial for policy makers, at a European Union as well as at a local
level, to provide necessary information in the present, and not to submit scenarios for the
unforeseeable future. In this respect, it is important to underline that SMEs, as well as
customers, seek business solutions more than a specific technological one. The future seems
to bring a utility model, in which consumers could use and pay for a specific service only
when it is of use to them. The local level is often more pragmatic, owing to its proximity with
people and organisations. It should therefore complement any European Union policy. It was
stressed that only a Europe of Regions could really help in developing good organisational
ecosystems for digital SMEs.

Open-source was presented as a feasible solution for most problems related to the
developments of the networked world. The main advantages could be flexibility, re-
distribution, the right to use software in any way, etc. However, open-source could not be
considered the solution to all problems.

Details of Main Issues Raised

The session identified and discussed scenarios on innovative Information and Communication
Technology (ICT) use for small organisations and small businesses, including, for example,
improvements and innovations using ICT in supply chain management and customer
relationship management. Also, the session addressed innovative business models such as
new-generation utility Application Services Providers (ASP).

Marko Seppa, of the E-business Research Center of Tampere, in Finland, presented a local
model for innovation. He referred to an initiative of the municipality of Tampere (eTampere)
that addresses some of the most relevant issues and goals set by the eEurope initiative. Marko
Seppa presented eTampere as a local pilot that brings schools, homes, citizens and enterprises
in the network environment and increases digital skills. The logic of the make-up of this
project is to take account of four major factors – technology, economics, social and cultural.
Through the action of six sub-programmes addressing these main areas, the eTampere
initiative strengthens the knowledge base, creates new businesses and places public services
on-line. Responsible partners are the City of Tampere, the University of Technology in
Tampere and the University of Tampere as well as other educational institutions. Marko
Seppa stressed that local realities are essential for the developments of the Information
Society as a whole. At this level it is possible to be more pragmatic and therefore better
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address individuals’ needs. Also, it is clear that SMEs represent in themselves a very local
reality.

Karstin Bodell of IBM focussed on small businesses and current market trends. The main
issues raised touched customers’ needs and wants, the barriers to e-business and some
scenarios for the future. Customers consider an outstanding Information Technology (IT)
level as a given. Thus e-business issues should be tackled by business solutions for SMEs,
rather than by seeking technological answers. At the same time, e-business develops
according to different maturity levels, ranging from instant messaging to the provision of Web
services. Corresponding levels of IT maturity are, then, a necessary support to this evolution.
Overall, however, security and trust and the Return on Investments (ROI) are still major
barriers to a full development of e-business. Karstin Bodell also suggested that in the future
the focus of e-business would shift even more on the demand side. Quoting the Chairman of
IBM, she described the vision of a utility model in which, as is currently the case for the use
of electricity, IT instruments would be paid for only when actually used.

Andrea Nicolai of T6 Scarl, presented the view of digital ecosystems for small businesses,
focusing mainly on the issue of change. Quoting Charles Darwin, Andrea Nicolai underlined
that, also with respect to industry and businesses at large, “not the strongest [… ] survives, but
the most adaptable to change.” The increase in computer ownership, in clients and servers and
the change in roles strongly influences today’s networks. In addition, networked markets are
organising themselves thanks to information available through the Web, and could offer a
varying set of services.

With a view to possible future developments, Andrea Nicolai stressed that, just as electricity,
software would run all devices and would be distributed everywhere. However, different
integration approaches clearly differ in terms of costs. For example, the service oriented
integration faced higher costs in the customisation phase, while Web services adapters are
strongly susceptible to changes. Moreover, building digital ecosystems also encompasses
well-known problems and constraints, such as the relation between new services and old
clients, reliable business process composition, interoperability, heterogeneous combinations
of software and hardware, the lack of central control, the need to adapt the environment to
enhance efficiency etc.

Peter Weiss of FZI Forschungszentrum Informatik an der Universitaet Karlsruhe addressed
adaptive open-source environments for small organisations. He underlined two general
assumptions. One is that SMEs are focussed on systems that could support their businesses
rather than on the overall developments of e-business, and the other is that they still depend
on bigger businesses.

In this view, the starting point for ICT support to SMEs is the consideration of different
scenarios for the future, where extended products and standards would be present. Peter
Weiss stressed that open-source is open for (nearly) every problem. But, the pre-requisite for
positive externalities and their exploitation is the presence of an organisation to ensure
standards. Peter Weiss argued that open-source is a win-win situation for suppliers, the
community and consumers. The main advantages of open-source could be flexibility, re-
distribution, the right to use software in any way, etc.

Jonathan Sage began the discussion session by underlining first of all that the different
presentations focussed on different, but complementary views: while Marko Seppa from
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Tampere gave an example from a local community, Andrea Nicolai suggested a vision for the
future. Karstin Bodell and Peter Weiss, on the other hand, have a more pragmatic approach,
namely what could be used by SMEs.

After this initial remark, the ground was open for discussion, questions and answers.

A first issue concerned the interaction between universities and the business environment. A
member of the audience emphasised the role of students in assisting research and
development programmes within businesses. Jonathan Sage, the moderator, stressed that the
European Commission has a specific action where it is possible to register interest in this
respect through Integrated Projects or other instruments. It is possible to register on-line at
http://www.europa.eu.int/godigital

Moreover, concern was expressed on a possible overestimation of SMEs and their grasp of
models such as eTampere. The issue here is how to help SMEs reach such an understanding.
Addressing this point, Jonathan Sage underlined the necessity of a pragmatic approach.
Providing the needed information rather than suggesting possible advantages in a distant
future seems more in line with SMEs’ focus on current productivity and performance. In fact,
time restraints emerged as one of the main problems since developing a deep understanding
could cause SMEs to lag behind.

A third issue raised is the risk implied by raising expectations for SMEs. In other words,
giving too much hope on the potential and advantages of digital change may create wrong
assumptions. Marko Seppa acknowledged this as a meaningful issue. However, he stressed
that the role of the European Commission should be that of a driver to change, not simply to
publicise innovation without further commitment.

Karstin Bodell, in intervening on this, suggested that the main focus should be put on the
business aspects rather than on technology.

Another issue that emerged during the general discussion concerned how to induce SMEs to
enter an ecosystem and what this really means in terms of vertical and horizontal marketplace.
In response, it was argued that it is not easy to enter a vertical marketplace and at the same
time Jonathan Sage suggested the need for a set-up phase together with the SMEs – just
calling them is not enough.

Finally, a question was raised with specific reference to the Polish reality, although it had
general value. The issue there is the Polish SMEs’ strong propensity to change business
partners and, therefore, ways of working. This attitude implies the need to lower costs of
reshaping applications. However, doubts were raised on the usefulness of open-source to
address such an issue. In fact, as admitted by Peter Weiss, open-source may not be
appropriate in this specific case, although it has its advantages.
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IP IP IP IPv6

Executive Summary and Conclusions

The Internet, based today on the Internet Protocol version four (IPv4), has become central to
the knowledge economy. The new Internet Protocol version six (IPv6), has been designed
during the last few years, taking account of the experience gained with IPv4. The new version
is now being deployed world-wide with Asian countries leading the way. Not only
governments encourage this, but early adopters of technology too have started buying IPv6
based technologies.

The current economic environment is forcing telecommunication network operators to focus
on a number of issues. These are the cost-benefit of solutions, a platform for rapid
development, increasing revenue and profit, maintain backward-compatibility, security and
quality of service.

Next Generation Internet would support access to richer multimedia content with mobility,
based on the interoperation of IPv6 and the third generation standards, and provide secure
communication links with privacy. IPv6 would be the main backbone for future
communication networks. The communication would be human-to-human, human-to-
machine, and machine-to-machine. It would support application and services in the home, in
the train and car, at work and at places of leisure. However, it is difficult sometimes to predict
the success of an application before its launch, and nobody knows what is coming. It is
necessary to challenge people, and to show the new applications and services, to inspire them
towards new Internet utilisation, which should lead to the expansion of the Information
Technology (IT) market in the near future.

Details of Main Issues Raised

The Internet, based today on the Internet Protocol version four (IPv4), has become central to
the knowledge economy. However, its rapid and continued growth now calls for new
measures to ensure that it could address the challenges of the Information Society for All.
The new Internet Protocol version six (IPv6) has been designed during the last few years,
taking account of the experience gained with IPv4. The session provided a snapshot of the
status of the IPv6 deployment at the network level, and also at the product, services and
applications levels. It also covered the important areas of security and privacy, and provided
an understanding of what is already available and what remains to be done at the research and
experimentation levels.

Jim Bound of Hewlett-Packard gave a presentation called IPv6 Deploy. He started by
summarising the current status of the Internet today, which is based on IPv4. He then asked
the question, “Do people want more than the Web from IPv6?” The answer is definitely yes.
The Internet should support mobility of access points, either wireless or wire-line, and should
provide an adequate level of secure communications. The main drivers for the evolution of
Internet are business requirements for peer-to-peer interactive computing with security. In
addition there is a demand for anywhere, anytime and always-on computing over the Internet,
secure end-to-end models, expansion of services at the network edge, mobile handheld
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devices accessing Internet services, and the management of the increasing number of new
nodes and services. All these drivers should be provided by IPv6 infrastructure.

He pointed out that the basics of IPv6 are done, but it would evolve, as IPv4 did, over the next
few years. The deployment of IPv6 world-wide is now led by Asian countries where high-
tech services, wireless, and wire-line IPv6 infrastructure is being used.

In Europe, high level officials have made formal statements regarding the importance of IPv6,
but there is no real deployment yet. Third generation has not resulted in wider IPv6
deployment. The United States is lagging, but the Department of Defence is leading with IPv6
test-bed development. The good news is that early adopters of technology have already started
buying IPv6 systems that would generate revenue for more investment.

The speaker expressed the belief that there is no killer application but there is a killer
technology, and that is mobility. However, current access technologies supporting mobile
service are still not adequate especially in the satellite zone where downloading is quite fast,
but uploading is poor. He then gave an overview of the current architectures for third
generation and Global Packet Radio Services (GPRS) and Wireless Local Area Networks
(WLAN) that would support mobility. He then addressed the delivery of broadband services
over IPv6 and pointed out that, “IP forgets about the broadband aspects.”

Of course, broadband and wireless could be combined to provide future services on common
IP layer. He observed that the requirement of the telecommunications network operators,
military and enterprises have actually converged, which provides a very good opportunity for
the telecommunications equipment vendors. He concluded his talk with the remark that, “with
IPv6 there is no market leader. The whole market is up for grabs.”

Bosco Eduardo Fernandes of SIEMENS AG gave a presentation on deploying IPv6 in mobile
networks infrastructure. He started by stating that, “IPv6 is being deployed and it is attracting
close attention in third generation (3G) standards (both 3GPP and 3GPP2). This is a very
encouraging sign of co-operation among the traditional mobile networks and the data
networks technical communities. He expressed the belief that circuit switching is being
pushed to the back of the network and mobility to the edges of the network. The current
economic environment is forcing telecommunication network operators to focus on the cost-
benefit of solutions, a platform for rapid development, increasing revenue and profit, maintain
backward-compatibility, security and quality of service.

The deployment of IPv6 infrastructure should lead to a content boom. IMS (IP- Multimedia
Subsystems) would be a critical in the integration of future information service with real-time
person-to-person communications, and the transport network would be upgraded to a unified
IP backbone.

He then covered the development of mobile IPv6 standards in IETF and ITU such as 3GPP
Release 5. This would open up throughputs in the order of 10 Mega bits per second (Mbit/s),
and include, amongst others, access security for IP-based services. Another area of
importance is embedded devices that could be connected to IPv6 platforms through wireless
connections. It is expected that third generation services would be launched in 2003 and 2004
and IPv6 would be an essential part of future IP multimedia terminals. The MIPv6 (Mobile
IPv6) is ready in 2002 providing authentication, seamless hand-over, and mobility with
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quality of service. Mr Fernandes pointed out that it is difficult sometimes to predict the
success of an application before its launch, for example Short Messaging Services (SMS).

The remaining work to be done includes determining future IPv6 routing table based on real
traffic expectations, mobile IPv6, applications and network designs. A European Task Force
with a Steering Committee has been set up to oversee the deployment of IPv6 in Europe as
part of a global initiative. It is expected that a national task force would be set up in the
current European Union and Newly Associated States.

Mr Kosuke Ito gave a presentation on emerging new applications – changing the future,
which gave an overview of the applications and service being tested on an IPv6 platform in
Japan. The new wave of technologies would be ubiquitous broadband and mobile and tele-
monitoring and sensing to collect data status of kind of activities.

One application for IPv6 is building management services where it is used to control
temperature, security, lighting, gas, water, electricity as well as communication. An important
area of application in Japan is Internet services inside a moving train. This could be provided
by a reliable and secure Wireless Local Area Network (WLAN) which was installed in first
class wagons during the 2002 world cup. Another application is the provision of intelligent
transportation system combing the output of sensors, Global Positioning System, weather
information and traffic information. The encouraging results of a field trial gained the
commitment of taxi companies, the National Weather Institute and police to this technology.

Mr Kosuke Ito then showed a video of a home with an IPv6 network supporting an IPv6 bed
monitoring the sleeper’s body conditions such as heart beat rate and temperature. He foresaw
the network business in the future supporting applications that are extensions of the human,
for example the eyes, hands or ears, and users would be connected nearly always. Mr Kosuke
concluded his presentation by saving, “nobody knows what is coming, but it is necessary to
challenge people and to show them the new applications and services. This would inspire
people towards new Internet utilisation, which should lead to the expansion of the IT market
in the near future.”

Mr Patrick Cocquet of 6WIND gave a presentation on end-to-end security and privacy. He
started by saying, “what is needed is a very strong IP infrastructure for the citizen.” He
pointed out that there are already several existing technologies, such as firewalls, that are used
to protect privacy and foster trust in the system. Information has different values and different
security systems are used to protect them. Network security consists mainly of the network
infrastructures, such as nodes and services platforms, and the end-to-end services facilitated
by the sending and receiving machines. To ensure the security of the infrastructure, a
standardised protocol needs to be implemented and system configuration and management
should be protected. IPv6 better satisfies these requirements than IPv4. Security is built on a
technical architecture and organisational rules, and it is imperative that they are both resilient
to perceived attacks.

IPv6 has a solid architecture leading to higher performance, more robust, secure and
manageable systems. This is achieved by having a large number of addresses in IPv6 that
could be used to enhance security and management by providing global and private addresses
to different machines depending on the application and the system architecture. IPv6 would
enable the deployment of IPsec (secure IP). Future IP systems need to support secure mobile
systems and better management systems. However, privacy could not be addressed by
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technical solutions only. These need be complemented with contractual and regulatory
frameworks for protecting the citizen’s rights to privacy. In conclusion, IPv6 network
architectures enable an important improvement in security, and has the power to make user
communications secure.

The main area of discussion at the end of the session was the implementation of IPsec to
provide secure communications. Some experts thought that it is a major undertaking requiring
substantial effort to provide end-to-end security. However, it is a good solution if secure
communication is required.
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Creativity and Entertainment: IS for Fun

Executive Summary and Conclusions

The topic of digital games has emerged with more importance in Information Society
Technologies (IST) research and development than is generally realised. Games do more than
just provide entertaining fun in an Information Society. According to the speakers in this
session, game development and research demands substantial creative activity. They also
deliver technology and commercial advances, and the persons playing games, known as
gamers, represent such a wide demographic profile of European citizens that society is being
influenced, perhaps even subversively.

Therefore, since their beginnings in the seventies, digital computer games and gaming has
evolved into a legitimate research topic, and industry bodies such as the Digital Games
Research Association (DiGRA) has been formed to promote and co-ordinate the work. Other
organisations such as the Interactive Software Federation for Europe (ISFE) are also active in
the field.

Games research is conducted in specialised institutions and in universities that have research
groups dedicated to the topic. From a European commercial perspective, the game industry’s
revenues are said to be approaching those of the movie industry, and game players have an
average age of 28, so there are more adults playing than children. Digital game technology is
a key driving force in the development of computing, software, graphics, audio and man-
machine interfaces. The benefits are subsequently applied in Computer-aided Design (CAD),
modelling, simulation, medicine, science and many other sectors. Meanwhile, new linkages
are being made between game technologists and the creative performing arts that see games
as a new medium or as a form of theatre or auditorium.

The draft workprogramme for Framework Programme Six includes some actions that would
be key to establishing a position for games research and development within IST, with
coupling to other sectors. Relevant topics include multimodal interfaces and networked audio-
visual systems and home platforms in the first call (2003), and cross-media content for leisure
and entertainment in the second (2004). There is also a proposed Network of Excellence for
digital game research that has enlisted 60 partners supported by DiGRA.

In addition to these European level activities, Member State governments are sponsoring their
own academic and industrial research programmes. These research activities fully
encompassed the cultural and physiological impact of games, considering matters ranging
from children playing together in a networked virtual game space to adult behaviour and the
effects of games on individuals and society as a whole. Although the effects of games have
traditionally been seen as negative in some quarters, a large percentage of well-adjusted
children and adults enjoy them as a form of entertainment or for personal development or
communication. In fact the average of age of gamers is known to be increasing rapidly.
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Details of Main Issues Raised

Lizbeth Goodman and Professor Frans Mäyrä, who spoke first, jointly chaired the session.
Professor Mäyrä discussed the thinking behind games, why people play them, growth of
gaming and the social nature of games. The cultural, economic and scientific potential of
games was examined. It was noted that games often lead innovation in user interfaces and
conventions for content presentation, with the bringing together of different disciplines that
are both scientific and artistic. Economically, games creates billions of euros in revenues and
it is realised that gaming is undertaken by all ages and is not only a children’s pursuit.

Gaming research appears in the Framework Programme Six draft calls under the topics
multimodal interfaces and networked audio-visual systems and home platforms and cross-
media content for leisure and entertainment. A Network of Excellence for digital game
research is being proposed with 60 European partners, and there are other Integrated Projects
and Networks of Excellence proposed dealing with related activities. A new international
association to support academic study in games has been formed, called Digital Games
Research Association (DiGRA).

Martin Ericsson spoke about the subversive potential of gaming, looking at the different types
of game that have emerged and how they reflect human attitudes towards competition,
capitalism, humour, war and social interaction, as well as anti-social behaviour. He noted that
the United States army has designed and distributed a game with the sole purpose of
encouraging young people to enlist. Role-play games are popular and some have developed to
encompass live action. There is a clear need for games that could become more personalised
by the player to create their own views and activities in the game.

Jason Rutter described research activity in digital gaming at the Economic and Social
Research Council (ESRC) centre for research on innovation and competition. It is clear that
gaming has now emerged, after years of activity, as a consumer-driven business taken
seriously by governments. Research also shows that many established perceptions of game
players are incorrect. For instance, games are played not just by children, but by people of all
ages and both genders. Healthy, out-going individuals also enjoy games. In fact, the
demographic profile of game players is very much broader than people had once thought.
Gaming is also not just about entertainment, but it encourages strategic thinking and
commercial skills, as well as being a method for advertising. For all these reasons, there is
considerable interest emerging in gaming research. This research is very multidisciplinary
with its results transferring across to a wide range of academic activities.

Simon Egenfeldt-Nielsen from the IT-University in Copenhagen followed with a
complementary talk about the current state of game studies, showing that it has become
legitimised through teaching courses, publications and conferences. He discussed the debate
between researchers who believe in games as a form of play and those who see them as
narratives that tell stories. Other research areas include the effects of games on individuals
and society, cultural issues, behaviour, aesthetics, technology and business. In conclusion, it is
clear that game studies have become a modern research theme attracting a lot of interest that
would benefit from Framework Programme Six Networks of Excellence and new associations
like DiGRA.

Professor Stephane Natkin presented the key research questions for the European games
industry and drew attention to the fact that game research and development has a track record
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of driving computer technology standards for graphics and sound systems that later become
applicable generally. Some important challenges identified are the escalating cost of, and the
time-scale involved in developing a new game and bringing it to market for what is often only
a six-month product life. More ability to re-use software and content is needed and the
positioning of the software industry verses the console providers is evolving and should be
better planned and understood.

The organisation of the gaming industry is somewhat confusing, with persons and companies
coming from many differing backgrounds that blur between the computer industry,
distributors, producers, entertainers, editors and so on. This means there is a lack of cultural
background and identity in the industry, which in turn makes it difficult to identify a
European touch to the industry as compared with the perceived leadership of Japanese
corporations. These issues call for a debate on some restructuring of the European games
industry into a more efficient network that shares fundamental research, and creates a cultural
and scientific dynamic around gaming.

Next came a number of less formal presentations of work from the creative side of the
industry showing the use of games as a kind of theatre. Videos were shown to display the
themes and scenes that were developed and thoughts were shared about how these may
contribute to games with the ability for player’s self-expression through creating their own
audio-visual content. Lizbeth Goodman chaired this part of the session. The first contribution
came from Marlene Stikker who showed a game involving social interaction between two
groups of adults having dinner together, one in Amsterdam and one in Toronto, who are
brought into the same virtual space via carefully positioned camera and display links. There
are even remotely controlled mechanisms for activities like pouring each other’s wine over
the link. Another game described involves a trip to a museum and this game also involves a
learning adventure being played in the physical museum. Team play has also been
experimented with using links between schools.

Dr Sally Jane Norman showed a video of a workshop where many varied audio-visual
interfaces such as musical instruments, puppets or other objects are employed. These are used
to create moving images, sounds and objects and this easily encourages player participation
with individual, pair and team games being invented there and then on the fly.

Finally, Lizbeth Goodman, Clilly Castiglia, Kevin Feely and Dan Moss described various
works with videos that include artists from different disciplines making videos with some
fascinating animations controlled by dancers and conductors, including dancers in
wheelchairs that could convey their movements into an on-screen butterfly’s flight. There are
applications for these technologies in rehabilitation that could be personalised for the users’
own home. Concluding, Lizbeth Goodman posed the question of what work of this nature
should be supported by Framework Programme Six, what kind of creative content is it that
matters and what does it mean to play.

There was one question from the audience regarding the closed and secretive nature of the
gaming industry and how this could compromise the objectives of an open research
programme. Stephane Natkin supposed that the industry is in fact becoming more open and
collaborative in the face of its next generation issues and so more co-operations would be
possible. Other speakers suggested there would be game festivals, modelled on today’s movie
industry events and also encouraging work at regional level with the games industry
collaborating with local cultural centres, theatres and art schools.
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Making the Most of your Participation in IST
Research

Executive Summary and Conclusions

Successful participation in European research and technology development programmes
depends on a number of issues and careful planning is required. This session aimed to provide
participants with advice and best practice in two aspects of successful participation in
European Programmes, namely effective partnering and the exploitation of results.

Two speakers addressed the issue of partnerships through regional networks, one for a region
within Denmark, and the other for all the Nordic countries. In both cases, organisations have
been set up as a result of a perceived need to facilitate co-operation on a local or regional
level. Building local contacts and the exchange of information are seen as essential in order to
build critical mass for participation in projects. This is especially important in light of the
growing need for cross-disciplinary work. Networks of this type may lead to actual joint work
on projects, but more generally they help with the dissemination of information, and provide a
framework for visits, lectures or more extended schools on particular themes. Most
importantly, they could also provide useful links between academia and business, thus
enhancing prospects for successful exploitation. In forming partnerships, it is essential to
ensure that both parties are equally interested and involved. However, it is not enough to
establish a partnership; effort is required to keep it alive, and communication, action and
involvement of people is essential in this.

Exploitation of the results of research is the focus of the TRAIN-IT support project. This aims
to link Information Society Technology (IST) innovators with business and finance, through
the provision of expert training and consultancy. The importance of a business plan is perhaps
the key message from TRAIN-IT, and the project offers a free hands-on course on business
plan development for IST project participants. Quite apart from the fact that a completed
business plan would be required by potential investors, the very act of producing it forces the
participant to ask questions, some of which may expose weaknesses or encourage a change in
direction. These issues should be addressed at the stage of planning, before money is
committed. The most critical aspect is often found to be market analysis and identification of
competing products, while on a practical level cash flow is a vital factor that must be
considered carefully.

Details of Main Issues Raised

Although collaboration is one of the key motivations of the European Union Framework
Programmes, one of the main difficulties of successful participation is choosing the right
partnership when forming a consortium. In the first part of this session speakers from two
institutions shared experiences on forming partnerships among industry and academia, which
may be of interest to those interested in participating in Framework Programme Six. Another
key success factor of participation is how to successfully exploit the research and technology
development results emerging from the projects. The second part of this session addressed
key criteria for succeeding in the exploitation of research and technology development results,
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based on experience gained in the Information Society Technologies (IST) TRAIN-IT project,
which is especially designed to give advice on commercialisation of project results through
company start-up.

Morten Kyng introduced the work of Nordic Interactive (NI), a non-profit organisation of
universities and companies which focuses on research and development in emerging
interactive digital technologies, and seeks to encourage successful co-operation among Nordic
institutions in working together and building contacts with international partners.

Driving forces for setting up the organisation include the need for multidisciplinary
approaches to current opportunities and the perceived weakness in dialogue between
academia and business and between different disciplines and groups. In particular there is a
need to establish local contacts, and to develop competence clusters, especially for small
research projects, in order to generate critical mass. A number of key features of the
organisation were described.

While being open to new areas of research, there is also the need to build on strengths, and so
the organisation identified the major technical fields in which the region could offer world-
class competence. Several research projects have been set up, and this is done directly among
members of NI, and not through NI itself. In addition to the specific research projects, NI
provides a means of disseminating information and also runs Research Schools on various
topics. The organisation also provides a network for arranging laboratory visits or the
exchange of researchers, and hopes where appropriate, to identify areas in which university
courses would benefit from adjustment.

The Alexandra Institute is another regional network for collaboration, this time for the Århus
region of Denmark, and Preben Mejer described the rationale and way of working. Although
the scope is a little different and includes municipalities, common themes emerged, such as
the need to cluster similar research activities in order to build strength, and the recognised
need for cross-disciplinary research.

The Alexandra Institute also aims to provide an advanced demonstration site for new
technology. In forming partnerships it is essential to ensure that all partners have
commensurate benefits from the participation, that goals and responsibilities and
commitments are clearly defined, and that problems and successes are communicated. While
it may be easy to establish a network or partnership, effort is needed to keep it alive, and
ground rules for this include the need to communicate, to create activities, and to involve
people.

The second part of the session provided practical advice on the commercial exploitation of
ideas resulting from research and development work. Dr Ingo Hussla addressed this subject
with specific reference to the TRAIN-IT project, which was specifically set up to assist IST
participants with exploitation. TRAIN-IT provides advice and training on producing business
plans, including a free six-day course and access to a pool of experts who can give advice on
a range of subjects. Materials are also available from the project web site.

Quite apart from the fact that venture capitalists wished to see a business plan, the very act of
producing it is extremely valuable. The process forces the participants to face up to some hard
questions about the proposed venture, possibly allowing the ideas to be changed or abandoned
before much money has been lost. The most important issue is market research and analysis
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of competitors. A second vital factor is cash flow, problems with which could undermine an
otherwise positive scenario.

Dr Hussla outlined a number of situations where TRAIN-IT has assisted with business plans.
Apart from the classic textbook case, situations addressed include university spin-off; re-
planning for an existing product; introducing a new product; and strategic mover, in which a
number of scenarios were explored for a fundamental new idea with widespread potential
application.

A key suggestion is to think big enough, but in a manner that is focussed, not allowing the
most important goals to become diluted by addressing too wide a set of issues. Dr Hussla
suggested that in a business plan it is best not to include further development, since investors
want to start seeing a result after the initial development phase. The form of investment also
needs consideration, so that all parties are happy with possible exit strategies for the investors.
Finally, it was noted that a business plan needs constant review. “A business plan is never
finished, because the world never stops turning!” he said.

In the question session, it was asked why it is sometimes easier to establish links with United
States universities than local ones. Part of the reason may be that United States universities
are seen as offering leading-edge expertise, while another aspect may relate to the pre-
eminence of English language in technical papers.

When asked whether the six-day course provided by TRAIN-IT is too short, the speaker
pointed out that there are follow-up activities, both formal and through workshops or informal
contacts made with other participants. In response to another question, it was explained that
TRAIN-IT is flexible and would offer advice on business plans for topics even when they are
not the main goal of an IST project. In fact, even if there is no link, it is still possible to
participate in the course, subject to a negotiated fee.

In response to a question on the key factors for successful collaboration, the response was that
both sides should be interested and equally involved.

One questioner sought clarification on European Commission and World Trade Organisation
roles, and issues of what is permitted. It was pointed out that work in the European
Commission’s Framework Programme is pre-competitive, and so this is not an issue.
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Biomedical Informatics

Executive Summary and Conclusions

The new 10-year programme in basic and applied bio-informatics research is to address a
series of challenges. The intention is to foster increasing co-operation and synergy between
medical informatics, bio-informatics and neuro-informatics. An emerging tool of this synergy
is the application of GRID technologies since they offer new opportunities to process,
transfer, and combine and exchange large amount of data. To be able to benefit from this it is
necessary to integrate GRID technologies with existing or future applications, thus creating a
joint knowledge environment. In adopting such a networking technology, security and
personal data privacy should also be taken account of as key issues to be addressed.

Bringing these specific domains together requires collaboration across domains in the field of
medical and health research. Therefore a special emphasis should be placed on the effort of
creating a new environment for joint research. These were the main conclusions of the
session.

Within Framework Programme Six, the European Commission is ready to support these
efforts. A precondition is that the work does not aim at research for research sake: it is crucial
that the research is policy and society relevant, and addresses the interests and concerns of the
individuals involved.

Details of Main Issues Raised

Following some introductory remarks by Otto Reinhoof, session chair, Antonio Sousa
Perreira made some remarks about the importance of the issues to be addressed by the
speakers. He remarked on the changing nature of network and information technologies in the
healthcare sector as a whole. He emphasised how different fields of research, such as bio-
informatics and general tele-medicine, are rapidly converging owing to the new and improved
functions brought forward by advanced information and network technologies. Consequently,
after many years, this community was invited to focus on trying to anticipate the future.
Particular attention should be given to examining how these new technologies and processes
may foster the identification of new sources of knowledge by trying to take the analysis and
research down to the tissue or cell level. He concluded by emphasising this is not an easy
task, as new challenges need to be addressed such as legal and regulatory concerns.
Framework Programme Six provides the excellent opportunity to tackle and, if possible,
resolve these challenges.

Following these opening remarks, Sophie Noranger from the European Commission took the
floor to highlight her organisation’s approaches and future objectives in the areas of
biomedical informatics in Framework Programme Six. Her presentation started with a brief
overview of the activities during previous European Commission-sponsored research
Framework Programmes.

The goal of this historical excursion was to highlight how the research challenges have
evolved over time. During Framework Programme Two and Framework Programme Three,
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attention was mainly directed toward devising new tools and instruments for doctors or other
healthcare professionals. The two following Framework Programmes enlarged the scope of
the analysis by centring more on determining users needs and societal demands. As the new
research programme is on its way, Sophie Norager indicated that, in the future, there would be
an increasing split between implementation issues and actual research. This is owing to the
fact that the medical sector as a whole is moving toward the definition of person-centred
health systems supported by Ambient Intelligence.

Ambient Intelligence involves several research challenges in terms of technical and semantic
interoperability. Other areas to consider are the definition of new intelligence tools to manage
or improve visualisation. In this context, issues of security and privacy are also becoming
pivotal and need to be addressed. Examples of Ambient Intelligence are already available
thanks to the increasing interaction and synergy between medical informatics, neural
informatics and bio-informatics. The increasing use of GRID technologies and processes also
exemplified the rise of Ambient Intelligence in the healthcare sector.

The exploitation of the increasing functionality provided by Ambient Intelligence and GRID
technologies, nevertheless, would require new tools and solutions. Sophie Norager took the
time to list some of them as an indirect way to stimulate ad-hoc research activities. She
emphasised the need for new middleware and general applications to manage the new
dynamic functions provided by GRID services. These applications should be developed with
the objective to deal with complex medical challenges such as security and data
heterogeneity. Provided that the appropriate applications and services are developed, GRID
technologies would have vast applications in several areas ranging from the creation of
molecular biological databases to the creation of virtual cells or improved medical imaging
tools.

Notwithstanding all the possibilities, Sophie Norager invited the research community to look
to the user when defining their activities. More importantly, she called for increased co-
operation to rapidly move towards a strong European Research Area in the area of biomedical
informatics.

This final remark by Sophie Noranger provided an excellent bridge to the next presentation
provided by Brian Bray from Minoru Development SARL. His talk addressed the issues and
challenges related to the delivery of the benefits of bio-informatics to the health system using
commodity components through GRID technologies.

He started by providing a brief overview of what GRID technologies are. The term comes
from the idea of the power grid. The aim is to provide low cost and reliable computer power
for the delivery of new applications and processes while allowing for increased access to
information and services. GRID technologies and approaches have already been applied to the
healthcare sector. An interesting example in this context involves the access and distribution
of Magnetic Resonance Imaging (MRI) data for the definition of neurological simulations
during surgery. In order to provide this functionality, advanced power and resources,
interfaces and free movement of computer code are needed to integrate different components
within real time constrains.

If properly developed and implemented, GRID technologies could assist in managing the
current development of the healthcare sector. They provide easy distribution of data matched
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with facilitated re-configuration. These two main functions could also assist in the creation of
sub-networks aimed at addressing specific healthcare issues.

In order to transform these potentials into reality, advanced research and development efforts
are needed. These would require increased co-operation between the research community and
the care professionals.

Peter Ghazal from the Scottish Centre for Genomic Technology and Informatics at the
University of Edinburgh examined the issues related to the establishment of an informatics
platform for biology. He started by professing his faith in the fact that the GRID represents
the future in the area of biology research. Biology, in fact, is starting to address new areas
requiring new technologies and tools. Particular attention should be given to fields as gene
content, gene expression or protein expression. The GRID provides the possibility of creating
a holistic, system level understanding of basic biological process.

In order to reach these objectives there are several issues to be addressed primarily to the
management of what Peter Ghazal called data deluge. This challenge requires a significant
improvement in database technologies, and tools for integrated on-line analysis of distinct
data sets. The strategic objective is to create functionality for system understanding. The key,
consequently, is to develop new solutions for data collection, collation, integration and
visualisation. Particular attention should also be given to concerns related to data storage and
security.

Peter Ghazal concluded by calling for more research in developing bio-informatics tools and
techniques to be integrated with clinical data applications. If properly developed and
implemented, these solutions would allow for the transformation of the data deluge, created
by bio-informatics, into practical knowledge.

Guy Lonsdale from NEC Europe built upon the main issues addressed by the previous
speaker, although his focus was mainly on the use of GRID technology for carrying out
simulation and modelling to support the definition of health treatments and surgery.
Following some interesting opening remarks concerning the new functionality to be brought
forward by GRID technologies, Guy Lonsdale presented the research activities of two
initiatives supported by the European Commission: SIMBIO and GEMSS.

SIMBIO examines the use of GRID technologies for simulation to medical science. One of its
objectives is to promote the use of high performance computing in predicting the possible
implications of surgery or specific treatments on individuals. He presented some results of
experiments related to the maxillo-facial surgery. By combining accurate data and imaging
processes, it is possible to have a good understanding of how a specific surgical operation
may impact on the overall face structure of an individual. This simulation requires the
intensive use and combination of data from multiple sources. Notwithstanding the technical
challenges, these processes need to address several security and privacy issues, something that
the SIMBIO project is actually doing thought an ad-hoc work-package.

Along similar lines to SIMBIO, the GEMSS (GRID Enabled Medical Simulation Services)
initiative aims to create a set of prototypes dealing with simulation applied to areas such as
radio-surgery, inhaled drug delivery, cardio-vascular systems and advanced image
reconstruction.
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Following the description of the two projects, Guy Lonsdale concluded indicating that GRID
technologies could bring computation technologies to the community as a whole. Still, several
issues need to be addressed ranging from multi-scale simulation and modelling to security and
privacy. There are no perfect and single solutions to these issues. Consequently, international
research co-operation is necessary.

Peter Hojerback from the Øresund IT Academy was the last speaker of the session. Different
from the previous three speakers, his brief speech focussed on the description of BIO+IT, an
interdisciplinary project based on the Øresund region. By combining the research and
education strength of the Øresund region, this initiative aims to integrate innovation by
combining research and entrepreneurial approaches. Gathering the best and brightest post-
doctoral students and asking them to discuss this co-operation between bio-informatics and IT
achieves this integration. Three areas are presently been addressed: system biology, three-
dimensional modelling of molecular structures and nano-biotechnology.

The presentation concluded with an overview of the initial successes of the programmes. Co-
operation and interaction between the two areas has been achieved. More work is needed in
the future, although the BIO+IT programme has demonstrated by this co-operation what can
be achieved.

Following the presentations a number of questions were asked. Peter Hojerback was asked
how it is possible to integrate these two areas, beyond research. Peter Hojerback emphasised
the importance of standardisation activities.

Brian Bray was asked about how the healthcare community could learn from the use of GRID
technologies in other domains. Brian Bray suggested that these experiences could improve the
understanding on learning how different components could be integrated to address real time
concerns.

Guy Lonsdale was asked about the ways SIMBIO and GEMSS are addressing security. The
speaker was not in a position to provide detailed responses. Nevertheless, he indicated that
both projects examined the use of encryption technologies and specific, patient identification
security measures.

Otto Rienhoff, session chair, concluded by stating that there are many issues to be addressed
and there is a clear need for more work in the area of simulation. He invited, in particular, the
research community to go beyond the mere technical research by starting to examine in
greater detail socio-economic and legal issues associated with the exploitation of the
functionality of GRID technologies.
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Quantum Information

Executive Summary and Conclusions

There has been a continuing development in microelectronics, which has been moving
semiconductor devices to a smaller scale, and eventually transistors would reach the level of
the single atom. At this small scale, behaviour is different and it is necessary to consider
quantum effects. Also, measurement techniques are becoming more sophisticated and it is
now possible to manipulate single atoms, molecules and strings of ions. In addition, over the
past 10 years new ideas have emerged in the field of quantum mechanics. These
developments are opening up new opportunities to develop computer and information
processing using quantum devices.

These quantum devices offer the possibility of communications with absolute security and
computation at unprecedented speeds. However, working with quantum devices involves
concepts that some may find strange. Unlike classical logical devices, which only exist in two
states (0 or 1), atoms could have three states (0 or 1 or 01 where the latter is a superposition of
the first two states). It is not possible to measure the position and momentum of an electron
simultaneously. Also, in quantum mechanics, there is a concept called entanglement that is
exploited in many quantum devices.

Whilst much progress has been made in the fields of quantum computation, communications,
etc., significant challenges remain, among these is moving from the research laboratory into
the real world and discovering which technologies are most likely to be useful.

Research work in the field is directed at exploiting quantum mechanics to create new devices
and techniques. At the moment, different technologies for quantum computation are being
explored and assessed. Some technologies worked with photons, others with neutrons, whilst
yet more worked on the internal states of atoms. A number of competing technologies are
being considered including trapped ions, superconductors and quantum dots. The challenge is
to find those technologies that are most suitable for use in commercial applications in the
future.

Details of Main Issues Raised

Recent developments in solid state technologies and atomic physics are bringing closer the
dream of manipulating and controlling things on a small scale. Today this is called quantum
information processing and communication (QIPC), which enables the laws of quantum
mechanics, which are pertinent for very small scales, to be exploited. Quantum algorithms
have been developed which enable things that are simply not feasible using traditional
information science. The first realisation of a quantum processor is within reach, which
promises to revolutionise the way information processing is carried out. A new revolution in
information processing is approaching. Indeed it is expected that, in the next 10 years,
quantum technology would make a very strong impact on communication and computing
technology.
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Quantum information is by far the largest proactive initiative in the area of Future and
Emerging Technologies in Framework Programme Five, where the budget was 36 million
euro. A similar budget is expected for Framework Programme Six.

The first speaker, Artur Ekert, spoke about the reasons for quantum computation and gave a
very brief overview of the topic. He said that there are several different reasons for the interest
in quantum computation. Technologists are interested because they want to address the
problems that arise when the physical limits of silicon are reached. Physicists on the other
hand, want to understand more about quantum mechanics. Computer scientists however are
interested in changes to complexity classes, where problems that are today seen as difficult
may become easy to solve. Logicians are also interested in this area because it opens up the
possibility of proving logical propositions through a physical process.

In about 15 to 20 years time, silicon transistor devices would become so small that quantum
effects would start to become important. When this happens, the limits of silicon would have
been reached and then it would be necessary to start using different technologies if
improvements in computer performance are to be maintained.

One possibility opened up by quantum computing is that today’s data security algorithms
would become redundant because a quantum computer would be able to crack any encryption.
However, using quantum cryptography techniques it would be possible to provide absolute
security using a different approach, hence what quantum tales away, quantum gives back
through new and completely different encryption techniques.

In summarising the speaker said that there is an alternative to silicon based Information
Technology and that in quantum computation there lies extra computational power and
completely new techniques.

The next speaker, Anton Zeilinger, spoke about quantum communications, or writing
information onto quantum objects and transferring this information to other objects, and a
related concept, which he called quantum teleportation. His talk addressed how to move these
concepts from the laboratory to the real world.

He made an important point about the need for fundamental research. The work he had been
undertaking for the past 20 years was driven by curiosity and discovering more about how the
world works. The research was not done with any practical aim of finding a new technology
to replace silicon semiconductors. However, it turned out that the discoveries made would
contribute towards this. But when the work started there was no indication that this was a
likely outcome. This illustrated the importance of undertaking fundamental research and not
asking at the beginning, about the applications for such work.

He attempted to explain the concept of entanglement. Two systems at the quantum level, for
example two atoms or two photons, both random, are connected and always show the same
information. This is one of the results of quantum theory and it is used in quantum
applications in communications, computing etc.

The implication of entanglement is that it is possible to transmit encoded information without
also transmitting a key. He described both laboratory and field experiments where this has
been demonstrated. He then went on to describe quantum teleportation of information which
uses similar techniques to quantum cryptography. Information about the state of an object is
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transferred to another location. The initial object lost its identify, which reappeared elsewhere,
hence the term teleportation.

The speaker said that one problem is that these techniques are limited by distance, with 40
kilometres being about the maximum transmission distance, as the original photons get lost
and a quantum amplifier could not be built since the state of the initial object is not known.
One technique to overcome this problem is to use satellites as these could operate above the
earth’s surface within this limit.

The final presentation was given by Daniel Loss, who addressed the conference on the topic
of solid state implementations of quantum information processing. He described initial steps
that have been taken to implement quantum logic. This is based on spin based quantum
information processing in nano-structures. The investigations are directed at discovering if
there is a quantum computation equivalent of the pentium chip. The specific phenomenon
being examined is the spin of electrons.

In quantum computation the basic unit is a qubit. The state of a quantum two-level system is
the basic two states (1, or 0) plus superposition of the two states. A natural candidate for the
state of a qubit is electron spin. In any practical computational device there would need to be
many qubits.

The idea is to trap an electron and to control its spin, so that its spin-up is a zero state, and its
spin-down is a one state. However, it is hard to trap an electron and to control its spin. He said
that quantum mechanics is very fragile as de-coherence occurred, in which the coherence of
the object decayed with time. This poses an extreme challenge for physics and it is necessary
to discover the fundamental limits.

Different technologies have different decay times. Electron spin has the longest, and solid
state implementations are of most interest because they are scalable. He said that other
technologies such as trapped ions might not be scalable.

He then described some work and experiments using quantum dots, the quantum equivalent to
the transistor. These quantum dots are nano-scale devices with a single electron on each dot.
The experiments are very challenging as the current flowing is measured at the level of pico-
amps

A question was asked about the spin in electronics and if this is not just the same as the two-
state logic in use today. But the point about working at the quantum level is that there are the
two states and the superposition of the two. These devices are not based on classical
behaviour. A further question was asked about the number of electrons in the areas
surrounding the quantum dots. The idea is that the surrounding material does have many
electrons, but the quantum dots each contain only one electron. The electrons in the quantum
dots are driven out until only one remains.

On the subject of photons used in teleporting, a question was asked about how to entangle two
photons from different sources. Entanglement means that two systems are connected in such a
way that neither has an identity of its own. The two objects have joint information and to
entangle there is a need to make objects lose their identity so that it is not known which of the
two objects carries a certain property. So what is required is a way of taking away identity.
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The issue of encryption was then discussed. The point raised was that public key
cryptography could connect people together in a network. Quantum cryptography has not yet
reached this stage. At the moment only point-to point-connection is possible. The
development of network quantum cryptography would require further development.
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An Intelligent Mobile Lifestyle

Executive Summary and Conclusions

In moving from second generation (2G) to third generation (3G) mobile services, the mobile
industry should focus on offering the applications and services that would satisfy customers,
so leading to an explosion of user friendly multimedia mobile services. But what are these
services that are going to allow operators and service providers to grow their average revenue
per user? The session chair, Bosco Fernandes, explained that the key issue is customers and
the relationship with their complete lifestyles. The session explored the characteristics of the
lifestyle support services that future users and consumers would need, want and demand.

The session raised many issues, and exposed the depth and amount of research and product
development work that remains to be done. Nonetheless, the basic parameters and hence the
key technology requirements were identified. Services have to be personalised and adaptive to
the user’s preferences, the current context and their location. Applications must be non-
intrusive; that is to say they must support the way the user wish to work rather than make the
technology, for example, the mobile phone, the centre of the user’s attention. This led
naturally to the idea of wearable devices, and the personal area network (PAN) and body area
network (BAN).

Details of Main Issues Raised

Penetration of Global System for Mobility (GSM), offering voice and Short Message Services
(SMS), is approaching 100 percent in developed countries. Moving onward from second
generation to third generation, the service offering would be enriched with bandwidth-hungry
multimedia mobile services, which are expected to allow operators and service providers to
increase their average revenue per user (ARPU). This session focussed on some of the
advanced application and services-related technologies that are expected to enable the
explosion of user-friendly multimedia mobile services, paving the way for an intelligent
mobile lifestyle for all.

Myriam Ribière’s presentation defined the mobile society in terms of personal devices and
locally situated terminals, giving users access to services and information in their own
context. She observed that mobility does not necessarily imply travel, but is simply having
whatever is needed where it is needed and when it is needed. She explained that these
requirements lead to a service framework that is personalised, adaptive (that is to say, learning
from the user), co-operative and context-based. All this poses technical challenges that will
rely on agent technology and artificial intelligence (AI) for their resolution.

Agent technology addresses distributed engineering paradigms in dynamic and reactive
environments. Artificial intelligence would be required to support context awareness and
adaptation, with user-friendly communication. Difficult issues include privacy, security, trust,
responsibility, the prevention of user exploitation, and fault handling. Today’s standardisation
approaches usually lack awareness of social policies, and so incorporate implicit assumptions
into their engineered solutions.
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The penetration of Information and Communications Technology (ICT) into the workplace
offers many opportunities for productivity and quality improvement, but poses a problem of
how to get it there, especially in contexts where people must work with their hands. Wearable
systems, for example active gloves and head-mounted displays that offer hands-free
operation, avoid disrupting the real job. They save workers and professionals from having to
concentrate on the computer, and where to put the computer when not using it!

Michael Boronowsky described some practical experiences and evaluations of wearable
hardware at a steel plant (blue-collar computing) and in navigating blueprints. Positive results
include reduced factory equipment downtime, and faster production of back office
documentation. He continued by explaining the technical and non-technical factors that have
to be taken in account when successfully introducing wearable computing. Since it propels
ICT more deeply into the work process, much thought is needed about social, economic and
design aspects.

Luis Muñoz looked in some depth at the technical implications of mobile computing and
communication devices carried by, and on, the person. He identified four layers of
communication, the global cellular network, the office network (Wireless Local Area
Network (WLAN)), the personal area network (PAN) bounded by an individual’s radius of
conversation, and the body area network (BAN). Depending on application, PAN and BAN
may have many low bandwidth devices (for example, in medical monitoring), or a smaller
number of higher bandwidth devices (for example, info-stations and head-mounted games).

An important technical challenge, he outlined, is to develop low-cost, low-power scaleable
radio devices. Other challenges are to develop the frequency plans and physical layers for
PAN and BAN, and their network architecture. Would they use one-hop or routed
interconnection, and would they (as ideally they ought) support ad-hoc networking with
implicit and seamless connection and disconnection? Gatekeeper nodes would be essential, he
believed, for security and privacy, while multi-node gateways would be essential to
interconnect personal PAN and BAN islands via the wider WLAN and second generation or
third generation global networks.

Petri Pulli concentrated, in his analysis of the mobile lifestyle, on human factors: economic,
social and behavioural. He recognised that individuals may be in both virtual environments as
well as real environments, for example when playing games. There are, he identified, two
dimensions of interactivity, and users would desire different fulfilment in different contexts.

One dimension is rich interactivity versus calm (or non-interfering) technology. The other is
context awareness versus inner sensitivity where the individual is all that matters. He showed
a pictorial representation of a user’s concentric spheres of presence. These are the inner,
personal InfoSpace, the presence sphere, and the periphery. The user would want to control
his or her awareness, in other words what and how much from the outside world would be
allowed to cross the periphery and penetrate the inner spheres. Sign language and avatar-
based interfaces offer a practical means by which users can control their desired level of
presence and awareness.

Heikki Saikkonen’s view of the world is one of ubiquitous computing where, for example, a
typical home would contain 380 microprocessors in 2003. This would cause a burden of
information overload on the individual. The inevitable solution, he proclaimed, would be
context-aware computing, based on personal profiling, collaborative information filtering and
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user centric design. The result would be ambient computing or calm computing, where he
said, “all sorts of computing devices would disappear into the background of everyday life.”

The most obvious class of context-sensitive services is that of location based services. More
generally however, context awareness leaves major problems to be solved, whilst some of the
technologies are being hyped beyond what they could reasonably achieve. Context
recognition is not 100 percent reliable and may need constant re-calibration. Mr Saikkonen
gave an example of a multi-sensorial interpretation scheme where measurements of audio
spectrum, light level, acceleration, temperature and skin conductivity are brought together to
infer contexts such as driving a car, in the elevator, making a phone call and eating at table.
He pointed out that self-adaptive interfaces could be uncomfortable to use, while security and
privacy concerns abound.

A short discussion addressed the issue of whom or what would, in reality, determine the
services that would be offered. The questioner wondered whether these would be driven by
user needs, or by what vendors wished to sell. The general consensus was that technology
would not succeed in the long run unless it satisfied the needs of users, who must be given the
choice to repeat a good experience, and avoid a bad one.

Good techniques are available, said one participant, to model products and get early user
feedback. These methods should be used and technology researchers should not be the only
ones listened to. It is necessary to have the courage to accept the answers from such
processes. Another contributor pleaded that the needs of disabled users be heeded. A final
question asked how social responsibility might be ensured in the way these technologies are
used. There was insufficient time to explore this, beyond a quick comment that parents must
help their children use technology maturely.
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Embedded Systems

Executive Summary and Conclusions

Software development for embedded systems in satellites, aircraft and consumer electronics is
presenting significant challenges to both system designers and software engineers. Common
issues are difficulties in capturing specifications, relationships between software
specifications and the overall system, finding satisfactory ways to simulate and verify
complex systems, and requirements for continuing work to establish new systems that are re-
usable and meet emerging needs such as quality of service in consumer electronics networks.

There is a wide range of research opportunities that could address these issues at all levels in
the design including development of tools capable of taking a total system view of very large
designs incorporating software, hardware and mechanical components. Some of these tools
may demand the definition of new languages for system management that capture more
system-level information. Such tools, methodologies and standards may already exist in the
telecommunications sector, but embedded systems designers working on aircraft and space
systems navigation and control electronics are not empowered with tools offering sufficiently
high levels of abstraction. Unified Modelling Language (UML) is cited as an example of a
system-level language that begins to address the concerns of the embedded systems designer.

In parallel there is also research on methodologies for re-use of software components that
would enable system software designers to bring in code that is pre-used and verified with a
high degree of confidence. Assembling software systems from software components would
allow embedded system software designers to focus on the high-level issues in a complete
system.

Details of Main Issues Raised

The first speaker, Eric Conquet, discussed software development for space applications.
Modern satellites employ software throughout their systems including attitude, orbit, guidance
and navigation. On-board failure detection and recovery is used in these systems. Electronics
system complexity and software code size has increased considerably in the last few years and
whilst the use of software yields flexibility, it also increases development time, complexity
and risk. A software crisis is emerging for a number of reasons. First, software is hard to
understand prior to coding and testing. Second, specifications are written in natural language
and subject to continuous change. Third, software is difficult to verify because it is difficult to
map between specification and the final design. There is therefore a need to address this crisis
and solve issues concerning technology, processes and human factors. Employing formal
methods and strengthening the position of European software houses and tool vendors may
improve competitiveness of European space industries.

Harmke de Groot discussed software trends in consumer electronics. The emergence of home
networking is forcing changes through integration of personal computing and consumer
electronics techniques. Such systems are heterogeneous and present difficulties with security
and quality of service. In particular, the suitability of computer based networks for delivery of
hi-fi audio and television video is questionable because consumers are unforgiving of noise
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and glitches and would reject products that show imperfections. Therefore, new networks
must be developed that build on computer standards and contain distributed quality of service
optimised for high quality streaming applications.

Next, Ronan MacLaverty presented the quest for composability that is funded by the
European Commission through the ROBOCOP project. The purpose of this project is to
develop standards and mechanisms for defining software functional blocks that may be
assembled in to complete systems with high confidence. This is done with component
middleware architecture and related frameworks for software management, resource
management and trading support. The project has a consumer electronics focus and the
software functions addressed included Moving Picture Expert Group (MPEG) standard and
the audio compression file format MP3, protocol stacks and input-output interface standard
drivers. This approach should provide ways of managing increasing software complexity and
functionality whilst decreasing development time and risk.

Finally, Francois Pilarski of Airbus introduced issues concerning safety critical embedded
systems in aircraft and the difficulties of modelling and verifying entire systems comprising
electronics, software, mechanics, hydraulics and man-machine interfaces. No real systems are
made from only a single type. Some recent European Commission funded improvements have
been brought about through the projects SAFEAIR, ESACS, ENHANCE and SEDRESS,
where there has been focus on improved modelling, tool integration, simulation and language
developments. These improvements have addressed the orientations and needs of system
designers, software engineers and validation.

The session chair, Joseph Sifakis, the speakers and Professor Hermann Kopetz introduced a
general discussion and invited questions. The evolution of software in the space domain was
described as having moved from purely electro-mechanical systems to large and complex
software codes, which, whilst increasing flexibility, are hard to specify and verify.

There was discussion about other projects addressing the needs of home networks and a
suggestion that networks being developed for GRID computing could provide some solutions.

Another question and discussion reaffirmed the need for continuing enhancement of tools for
development and analysis of software for space and aircraft applications. It was observed that
the space and aircraft industries differed in their approaches to embedded system software
development because of their different ages and structures. However, the technical issues are
very similar and a general issue is the extent to which software design has come to reflect and
dictate the overall system design. It was noted that embedded system design tools require
temporal properties for real-time system design and that in this regard they are similar to the
consumer electronics requirement for quality of service in real-time data.
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E-health for All

Executive Summary and Conclusions

The session undertook a retrospective examination of research results from the last decade
and the problems of implementing them in the national health systems. The session was
targeted at representatives from industry, health authorities and health professionals.

E-health includes such things as electronic prescriptions, computerised medical records
accessible through the Internet, tele-consultations, education of doctors and nurses, public
health information and so on. E-health is needed to fulfil ever-increasing demands for health
services and increasing expectations for high quality healthcare.

A major point raised by several speakers was that that old-fashioned delivery systems need to
be reformed. There are many quality problems in healthcare, for example, lost medical
records, re-entry of patient data when attending for appointments and so on. These need to be
resolved. Information and Communication Technologies (ICT) may help with these problems
and would help to provide such things as equal access, cost containment, and seamless care,
however, significant re-organisation and new working practices are also required.

A significant conclusion that emerged from this session was that the major challenges are not
technical. Certainly there are problems of security, trust, confidentiality and interoperability to
be resolved. However, the main issues relate to people and the acceptance of change, re-
organisation of healthcare systems, and the creation of new legislation to enable new
practices. The implementation of e-health is clearly a priority, but would also demand
significant national financial resources.

Details of Main Issues Raised

The European Union has been supporting research and development activities in the area of e-
health for the last 15 years. The results are many successful demonstrators and pilots at
specific sites and many pre-products that range across tele-medicine systems, intelligent
clinical support systems for health professionals, health smart-cards etc. However, there are
still significant problems in the wider take-up and implementation of these systems and
services.

Jean-Claude Healy, spoke about history of research in the area of Information and
Communication Technologies (ICT) in healthcare starting with Framework Programme Two,
where the focus was on computers for doctors, right through to Framework Programme Five,
where the focus was on societal demands. The past could be summarised as Information
Technology (IT) for healthcare. The future however would be knowledge technology for
health. He also mentioned that in future, there would be a split between implementation and
research. Also, there would be e-health Ministerial conferences in 2002 and 2005 where the
aim would be to inform health ministers what has been happening in the area of ICT research
in healthcare.



IST 2002 Conference Final Report 166

The speaker then gave an overview of Framework Programme Five healthcare ICT domains.
He went on to mention that Information Technology (IT) should be integrated into healthcare
systems, but also the healthcare systems themselves needed reform. This would involve
changes to legislation, organisational changes and new delivery processes.

Within Framework Programme Six, the focus would be on knowledge empowering individual
healthcare and well being. Three different areas would be addressed: Medical Informatics;
Bio-informatics and Neuro-informatics. The overlap among the three areas is also an
interesting domain for research.

Michèle Thonnet gave an overview of the French situation. She described the French
healthcare system and the use of ICT. She said that the French healthcare system is complex
and centralised. Responsibility for ICT in health rested with the Ministry of Health. In 1996
new laws were introduced, focussed on improving organisation of healthcare and encouraging
the use of ICT by healthcare professionals. The central objectives are to use networks to
improve healthcare system for better citizen welfare, to improve the level and quality of care,
and to control costs. Some of the main priorities are improving the quality and continuity of
patient care, increasing knowledge access, improving ICT skills in the healthcare market, and
improving and simplifying organisational procedures for patients. She mentioned that nearly
350,000 people in France have smart-cards for identification, authentication, and signatures.
In addition, 43 million people have insurance cards.

The next major steps in France would be the empowerment of patients and developing an
efficient global electronic health system. This would involve creating the conditions, such as
shared views, clarified roles, etc., for electronic health system use. Citizens must also be
provided with high quality information concerning health policy.

In France there is also concern about the quality of e-health. Originally systems were
conceived by and for health professionals. Now there is a need, mandated by new laws, to
allow people access to their own medical data. The consequence in terms of priorities is to
improve the transparency of services for professionals, patients and citizens.

Steinar Pedersen spoke about the situation in Norway. A national health net has been
established and the aim is access for all by the end of 2004. The net is delivering tele-
medicine services to patients. Such things as remote screening are being practised. Also, local
General Practitioners are submitting patient data to remote consultants, to determine if a
consultation is really necessary. This is helping to avoid unnecessary appointments and
reducing waiting lists. Video conferencing is also being used to train healthcare professionals
at remote geographical sites.

Surveys have shown that the majority of Norwegians are in favour of using the Internet for
healthcare.

On the subject of organisational matters a number of actions have been taken. For example,
laws have been adapted to enable the transfer of patient data over the Internet.

Niels Rossing addressed the challenges of e-health. His talk was focussed on the present and
did not address the use of such things as intelligent ambient devices. He said that the main
challenge is not technology, but people. He explained why e-health is needed to fulfil delivery
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demands. Old-fashioned delivery systems need to be reformed. ICT may help with this and
would help to provide such things as equal access, cost containment, and seamless care.

He said that there are many quality problems in healthcare, for example lost medical records,
re-entry of patient data when attending for appointments and so on. He compared the situation
to industry where similar problems had been resolved some time ago. He then went on to
explain what e-health is. He included in this such things as tele-consultations, education of
doctors and nurses, public health information and so on.

Mr Rossing then addressed the problem of introducing e-health systems. It is clear that well-
established healthcare systems would have difficulties in adopting new ways of working.
Systems that proved in the past to be good are hard to change. He also pointed out that there is
a need to avoid islands of e-health. There is a requirement for a global health information and
content infrastructure. However, first it is necessary to ensure universal access and privacy,
confidentiality, security.

One key point that was made, is that training and education may account for half the
investment in e-health.

His concluding point was that if the implementation of e-health is not done correctly this
would create a situation where there is unequal access to quality care and little efficiency
benefit.

The final speaker, Mats Larson, spoke about ICT in healthcare in Sweden. Here the regions in
the country are responsible and there are many local approaches and much fragmentation.
This limited the mobility of patients, sharing of knowledge, and professional collaboration.
There are also vast differences in the use of ICT, for example, the use of electronic
prescriptions varies significantly from region to region. It is also evident that the regions are
growing further apart, going their own ways and one objective has been to reintegrate the
healthcare system using ICT.

An organisation called CareLink has been created to deal with health ICT at a national level.
One success story is a broadband network called Sjunet that has been adopted by all the
regions. This provides such things as video conferencing and electronic prescriptions. It has
also helped to reduce costs. Collaboration with other countries to share experiences has also
been initiated.
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Knowledge and Innovation

Executive Summary and Conclusions

Extracting and processing knowledge is one of the cornerstones of the Information Society.
Emerging technologies could identify, extract and process information to generate new
knowledge. These technologies have applications in nearly every commercial and public
sector.

New tools and standards are being developed for the Internet, which would facilitate person-
to-person, person-to-business and business-to-business interactions. The main challenges
facing knowledge systems include: embedding knowledge technologies in the day-to-day
working environment, clarifying the value of knowledge technologies to businesses,
developing suitable open-source software, managing different technologies and disciplines,
reconciling organisational and human aspects, and establishing standards to ensure global
interoperability.

Important tools include data mining, decision support, and Web mining. These could be used
very effectively to extract and discover knowledge in many areas, for example, market
analysis, fraud detection, risk management, and inventory control. Another important
application for knowledge systems is agent technology, where a software entity represents a
person or organisation.

Several international standards making bodies, such as the World Wide Web Consortium
(W3C), are working on standards, such as ontology, vocabulary and Semantic Web services,
that would make the Web more intelligent and add richness to multimedia content.

Details of Main Issues Raised

Hans-Georg Stork opened the session by suggesting that, “harnessing knowledge is in
keeping with the spirit of the IST 2002 conference.” Framework Programme Six
acknowledges this fact and would support significant activities in this area. Extracting
knowledge involves three major tasks: first, finding the entities in a given domain; second,
capturing these entities; and third, processing the information using formal languages. Such
knowledge systems would be the cornerstones for e-commerce, collaborative working, e-
learning etc.

Alexander Maedche chaired the session and opened it by exploring the area of next generation
knowledge technologies. He started by saying that, “knowledge technologies would play a
major role in future of Information Technology.” The main aim is to develop semantic-based
systems that could support various layers of knowledge: for example those for individuals,
working spaces, organisational units, enterprises, and extended and networked enterprises. He
then presented an architecture for managing these different knowledge layers. This allows an
individual to be part of a department, organisation or enterprise by ensuring that the various
knowledge management systems cut across the layers.



IST 2002 Conference Final Report 169

The main building blocks of such systems are the Semantic Web, knowledge discovery and
semantic services. The Semantic Web classifies and relates existing Web documents in ways
that support context-oriented searches. This makes it possible to create communities of
interest, where relationships among entities could be used to discover dependencies. The
Semantic Web would be very useful in generating such communities and developing maps of
relationships and dependencies among their members. Knowledge discovery systems could
then mine data, text and web content to extract relevant information automatically. The final
building block, Semantic Services, would handle discovery, mediation, negotiation and
composition. This would play an important role in elevating the Web to a new level.

Dr Maedche then gave a brief description of the Information Society Technologies (IST)
project, SWWS. He went on to highlight the main challenges facing knowledge management
systems, such as embedding knowledge technologies in the daily working environment and
clarifying the value of knowledge technologies to businesses. Other important challenges
include the area of open-source software, combining different technologies and disciplines,
organisational and human aspects, and standards to establish interoperability across the globe.
He concluded his talk by giving a brief description of the IST project VISION, which
addresses the next generation of knowledge management.

Mr Daniel Dardailler started by introducing the World Wide Web Consortium (W3C) – an
international not-for-profit organisation, sponsored by industry and governments, aimed at
making the Web interoperable and international through consensus-based standards. It is
currently working on non-European languages and multimedia. W3C’s standardisation
activities cover: Unicode, Uniform Resource Locator (URLs), eXtensible Mark-up Language
(XML), Resource Description Framework (RDF), ontology vocabulary, logic, proof and trust
and digital signatures. The first three are now well established, and they are working now on
the ontology vocabulary layer, which would support the automatic extraction of knowledge
and information from the Web. This technology, he suggested, would rule the Web over the
next 10 years. The main goals of Semantic Web services are to make the Web more
intelligent, by adding richness to the data, using meta-data like RDF, providing a
programming interface to Web data, and making the Web machine-readable. This would
enable easier and faster business-to-business communication and knowledge extraction and
management of information on the World Wide Web.

Dunja Mladenic described the work of the IST project SolEuNet in the field and data mining
and decision support. The tools developed by the project have proved very successful in
extracting non-trivial, implicit, previously unknown and potentially useful information from
large databases in different sectors. The data mining tools cover technical areas, such as
databases, machine learning, pattern recognition, statistics, and visualisation. They could be
applied in many areas, including market analysis, fraud detection and management, risk
analysis and management, inventory control, text mining and Web mining. She asked, “can
the Web business be made more profitable?” She answered her question by giving several
examples of applying the data mining tools. These include analysing the IST projects database
from different perspectives, sorting projects by region, country and organisations, to identify
patterns of collaboration. The SolEuNet data-mining prototype has also been used for
analysing data in the media sector and public services.

The final presenter, Steven Wilmott, suggested that, in 10 years time, the Web and the
Internet would be full of smart automated systems, or agents, interacting with one another on
behalf of organisations and individuals. This implies more automation, meaningful
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interaction, and dynamic composition and co-ordination. However, three serious problems
have to be solved: understanding and semantics, managing complex relationships, and
automation and control. He then described a test-bed for agent technologies involving more
than 100 organisations around the world, and briefly reviewed the activities of three IST
projects working on intelligent agents.

He concluded that the main lessons learnt from these projects are that communication requires
a combination of several technologies, co-ordination is essential, and automation is needed.
To realise the 10-year vision, more work is needed on standards, research, theory,
deployment, and links to human, legal and social frameworks
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Wireless Technology Park

Executive Summary and Conclusions

Today, Europe is leading in the development of mobile technology but progress leans towards
a breakdown of the traditional boundaries between technology, culture and the media. In this
context, it is vital that the visions created are unorthodox. In order to create projects within
context-dependent mobile communication, a number of public and private enterprises have
joined forces in creating the unique project Crossroads Copenhagen. This is a Wireless
Technology Park – a technological, social and cultural full-scale laboratory in central
Copenhagen.

The Chairman of Crossroads Copenhagen and President of IT-University of Copenhagen, Dr
Mads Tofte, led in with the thoughts behind the initiative Crossroads Copenhagen, explaining
the private and public and academic and industry partnerships and analysing roles. Contexts
range from physical location to consumer interest, family, and work context (work group
family), giving rise to new horizons and possibilities. An insight to the possibilities of living
in the network society, like micro societies or families, and discussion of the issues was also
covered. Aims include expanding Crossroads Copenhagen into an Integrated Project within
Framework Programme Six.

In the project Wireless Three-dimensional Positioning System, there are two foci. One is to
provide basic mobile communication infrastructure in Ørestads Nord, and the other is to
research questions and laboratory facilities. The strongest message from this area is the need
for trusted privacy. This is analogous to shredding of citizens’ simple confidential waste, but
it may be technically challenging.

Global Research and Development Co-operation Manager, Karsten Vandrup from Nokia,
explained why the project is interesting to a large corporation like Nokia. He focussed on the
benefits of joining a network where all the leading experts within their individual fields of
expertise are united in a close co-operation with a common goal. He believes that mobile
applications must be driven by user demand, and that the network could be financially sound
if the right inputs are provided.

The scientific work in the project Charging Models for the provision of Situation-based
Mobile Services was presented. Modelling and methodology were described, but it was
emphasised that the key is to find out what people are prepared to pay for. There is a
conviction that successful mobile commerce is 20 percent technology and 80 percent
something else, and that the missing revenue mystery in wireless is possible to solve.
Collaboration is seen as essential.

Details of Main Issues Raised

The session chair and first speaker of this session was Mads Tofte. He started by explaining
what Crossroads Copenhagen is. The Danish government is currently building Ørestads, a
new district in Copenhagen between the city centre and the airport, consisting of northern and
southern parts. The northern part would house 20,000 people once complete. In addition to
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500 apartments and 600 student flats, Ørestads Nord would comprise headquarters for DR
(the largest public service radio and television broadcaster in Denmark); Copenhagen
University Faculty of Humanities; and the IT University of Copenhagen. These organisations
share a strong interest in culture, media and communications technology, and have an
ambition to make Ørestads Nord world famous as the home of groundbreaking work in these
disciplines.

Based on the belief in private and public collaboration, the Crossroads Copenhagen initiative
is an extended network of both private and public sector organisations. Other participating
organisations, in addition to those already mentioned are Nokia, The Royal Library, HP,
TDC, CSC, The Danish Consumer Agency, and Copenhagen Business School. The vision for
Crossroads Copenhagen is of a European large scale living laboratory in which 20,000 daily
users and visitors could explore what the network society would be and what it would be like
to live in.

The theme is context-dependent mobile communications. Communication would be via
Wireless Local Area Network (WLAN) secure access, using mobile computer science
foundations of mobility and security, with three-dimensional positioning by multimodal
WLANs. The context may be physical location, consumer interest (business model), family
context, or work context (work group family). In the future network society people would be
within a micro society or families.

It is considered wiser to have a small collection of activities rather than have huge projects
that everyone could participate in. A working group has held over 100 workshops to
formulate these activities and converged on the following sub themes: Three-dimensional
Location-Dependent Mobility (IT-C), Situation-based Mobile Services consumer information
(Nokia – use of existing technology for new services), and Mobile E-learning (CSC – to get a
wealth of information onto small packages). One aim is to expand Crossroads Copenhagen
into an Integrated Project within Framework Programme Six. An Expression of Interest with
Cambridge Computer Lab and INRIA has already been submitted.

The leader of Wireless Three-dimensional Positioning System project, Lars Birkedal gave a
presentation on three-dimensional location-dependent mobility. He defined context as, any
information that characterises a situation related to the interaction among users, applications
and the surrounding environment. His stated aim is to create a large-scale laboratory in which
it is possible to study how best to provide and make use of location information, as a crucial
step toward realising the potential of ubiquitous computing.

There are two foci to the project. The first is to provide basic mobile communication
infrastructure in Ørestads Nord, and the second is research questions and laboratory facilities.
The development working group would produce a requirements specification for the
infrastructure, and co-ordinate IT investments of participants and regional investments. The
Research Working Group would manage research sub-projects, organise the sub-project
definition, provide contact with international partners, and choose amongst the proposed
research sub-groups. Current research topic ideas include positioning systems based on
WLAN (802.11b protocol); calculus for context-dependent mobile communication;
programming languages; event based middleware systems; efficient and robust routing in
wireless peer-to-peer networks; collaboration and awareness; and trusted privacy.
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Karsten Vandrup of Nokia started his presentation on benefits by setting the scene for urban
planning in the 21st century. He referred back to 1170 AD when Copenhagen was founded,
describing the type of planning then, and how Copenhagen has continued to develop, and the
latter day additions like sewers, roads and electricity. It is the dream of every urban planner to
start from scratch. Crossroads Copenhagen provides the opportunity to build an e-
infrastructure from scratch and the aim is to turn Ørestads Nord into an Information Society.

Nokia believe in convergence and accessibility of information, delivered by any technology.
Nokia is leading the project Charging Models for the provision of Situation-based Mobile
Services and has at its disposal existing wireless access technologies the fit of which may be
described within a bandwidth versus distance matrix. Wide-band Code Division Multiple
Access (CDMA) could support up to one Mega bits per second (Mbit/s), whilst existing
second and 2.5 generation could support up to 50 and 250 kbit/s respectively.

Nokia do not focus on the content, instead relied on Crossroads Copenhagen to offer the
diverse interests. Nokia believe that mobile applications must be driven by consumer demand.
The combination of interests, representing academic and industrial development, is the only
justification for the huge investment. With the right inputs the network could be financially
sound.

Niels Bjørn-Andersen, Executive Director of the Copenhagen Business School (CBS) spoke
about Mobiconomy. The speaker is leading the scientific work in the project addressing
Situation-based Mobile Services. The research title is Charging Models for the provision of
Situation-based Mobile Services (CMSMS). He outlined the partner roles and relationships
among the technology providers (Nokia, HP, CSC and TDC), content providers (Borsen,
Consumer protection and Danish radio) and research institutions (IT-U, and CBS). On mobile
commerce models he talked about push models (marketing and subscription services), pull
models (customer initiated, situation and location based), and negotiated models (mixed mode
with user decisions).

The theoretical and empirical versus analytical and practical research methodology, and
resultant convergence, was described. The important issue is finding out what people are
prepared to pay for. Pilot testing of mobile services was addressed, as were key areas in
research. There are many such key areas, including identifying key mobile services; survey of
pricing and charging models; revenue stream surveys; implementation models etc.

Particular mention was made of the Japanese experience with i-mode. Prospective
technologies were reviewed including those that may appear during the project. Technologies
(constraints and opportunities) and other barriers were considered. A significant part of this is
the privacy issue. The numbers of researchers at CBS and their responsibilities were outlined.
There is a conviction that successful mobile commerce is 20 percent technology and 80
percent business, organisation and management. There is also a determination to significantly
contribute to solving the missing revenue mystery in wireless. It is essential to collaborate!

Lars Birkedal was asked if the intention is to distribute Personal Digital Assistants (PDAs) by
Local Area Networks (LANs). The intention is to employ conventional mobiles, plus PDAs,
but not necessarily from day one. Would the privacy issues involve humanities people? Yes,
there would be an integrated approach, but it could be done in parallel. Could people add the
relatively high cost of this distributed equipment to their mortgage? All such facilities are
installed under the building contract.
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Karsten Vandrup was asked how Nokia co-operated with other partners. In reply he said that
they already have an extensive track record of co-operation with business and academia. He
was then asked how to ensure that development is content driven? His answer is to involve
cultural and media interests. A further comment from the floor praised the good urban design
seen in Copenhagen 25 years ago, and proposed that good urban design and good
telecommunications design go together.

Niels Bjørn-Andersen was asked about whom would be charged. He said that charging would
be according to services received, but added that the model for i-mode, with its 7,000
providers, could not be used as Internet access is not free in Japan. He was then asked if it
would cost a lot to live in the district and therefore would the models and results be
representative. He said that there would be many early adopters and few pensioners, so a
skewed distribution is to be expected, but this would be taken account of.

Further questions were asked about the participants and if they use the services, and if not, is
this a failure. Niels Bjørn-Andersen said that very often it is not known what is missing until
something has been experienced, but there may be some need to convince people. He was
asked if some services should be free. This could perhaps be the case.

Finally, one delegate suggested that both specific and general models are needed. The social
aspect should be included.
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Multimodal Communication and Interfaces

Executive Summary and Conclusions

The session explored the challenges of multimodal communication and interface
technologies. The main goal of these technologies is to help people communicate with
computers in a natural, simple and convenient way.

The first presentation explored how to transform content, generated in a specific medium for a
particular application, into content for similar or different applications presented via the same
medium or via different media. Other presentations discussed the enabling technologies for,
and the current capabilities and limitations of the individual components of future multimodal
interfaces. These components include interfaces involving speech, avatars, computer graphics
and computer vision. Several of the presentations used images and video clips to illustrate the
current capabilities and limitations. One also emphasised the importance of the cognitive
sciences in analysing and improving the effectiveness of interfaces. The final presentation
offered examples of multimedia art works, which may provide some clues about how to
integrate the various components of a multimodal interface into a holistic solution.
Multimedia art works also presented major authoring and prototyping challenges, for which
the solutions could be equally relevant to interface designers.

Although the session concentrated on audio and visual interface technologies, it is recognised
that touch, sense and smell are also important forms of communication. Framework
Programme Five has seen encouraging developments in tactile interfaces. Haptic sensors with
forced feedback could now produce a realistic sensation of manipulating a remote, or
computer generated object.

The challenge for Framework Programme Six is to extend the capabilities of current interface
technologies and to integrate them into application-specific solutions that would allow people
to interact in a natural and intuitive way with the digital world. The goal should be robust,
real-time performance. The basic requirements are more, faster, better, and simpler.

Details of Main Issues Raised

The session chair, Heinrich Garn, emphasised that interfaces should help people to
communicate with applications in a natural, simple and convenient way. This calls for
seamless interfaces that could adapt to different communications environments and user
situations. Such interfaces need to integrate information from many different types of sensors
and require improved technology for processing that information, understanding the user’s
intentions and generating an appropriate response. The goal should be self-explaining and
easily used interfaces that offer robust, real-time performance.

Thomas Rist spoke about transforming existing information to make it suitable for different
user environments. This media transformation could involve the same source and target
medium, for example, creating an abstract of a text-based document. It could also involve
different media, for example, creating a text based representation of an image. He offered
several examples.



IST 2002 Conference Final Report 176

The first is the transformation of web-based route maps into material suitable for display on
the small screens of Wireless Application Protocol (WAP) phones. By analysing the
information used to generate the route and overlaying it on the map, it is possible to derive a
simpler graphical representation or a series of text based instructions on how to follow the
route.

A second example is the automatic analysis of video images from a football match to detect
significant patterns of activity (for example, goals) and prepare an audio commentary on the
highlights. People listening to the commentary could then choose to view video clips of any
of the highlights.

A final example is the use of embodied conversational agents (avatars) to emulate face-to-face
communication. The challenge is to integrate speech input, gesture and emotion recognition,
character animation, and speech synthesis so that the system understands the users’ intentions
as well as the meaning of what they say, and provides an appropriate, realistic response.

Panos Trahanias explored the role that computer vision could play in multimodal interfaces.
He pointed out that vision is the most important source of information and that research on
helping computers to see has reached the stage where it is now possible to build prototypes
and demonstrators with limited but specific functionality. He showed several video clips to
illustrate this. One is of a computer that could detect hand movements in order to control
room lighting. Another showed the tracking of hand and arm movements in order to
undertake actions usually performed by a mouse, such as drawing or moving objects around
on a computer screen. A final clip showed a mobile robot, with computer vision, moving
around a museum and interacting with the visitors.

Looking to the future, the speaker said that the challenge is to develop robust, modular
systems, which could handle more complex applications in real time, and become an integral
part of multimodal interfaces and embedded systems.

Paul Dalsgaard addressed the challenges of producing speech-based interfaces. These have to
be able to cope with changes in the users acoustic environment and the varying quality of
different transmission networks. They also have to be user-friendly and adapted to the
requirements of the application. This involves sophisticated speech recognition and synthesis
systems supporting an application that interprets the user’s request, manages the dialogue and
generates appropriate responses, so that the user can access and use the desired service
quickly and inexpensively. Speech-based interfaces currently work best in applications with a
well-controlled dialogue and restricted vocabulary and the challenge is to make them more
robust and widen their scope.

Werner Purgathofer explored how computer graphics should evolve to meet the needs of
multimodal interfaces. He summed it up in four words – more, faster, better, simpler. More
means more complex scenes that look like the real world, more efficient ways of modelling
three dimensional data and rendering shading and reflections realistically, more natural
people, plants and creatures and more materials, such as cloth and water. Faster means faster
rendering to produce real-time interactivity with adequate detail, faster transmission and faster
simulation. Better means better image quality in terms of tone mapping and rendering, anti-
aliasing and representation of light and shade, better display devices with, for example,
improved dynamic range and better standards to make the images more widely useable.
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Simpler means simpler modelling tools, simpler interaction metaphors, simpler navigation and
simpler visualisation methods.

Alan Chalmers also spoke about the challenge of using computer graphics to generate realistic
scenes. He also pointed out the danger of generating realistic, but misleading images in an
application such as a driving simulator. He reminded the audience that a photograph, however
realistic, is only a representation of reality. However, it containes clues, such as slightly
scruffy textures, that make it seem more real than most images generated by computers.

Psychophysics offers tools for evaluating the relative credibility of various different
representations of a scene. Photographs could achieve a 90 percent credibility rating as
against about 50 percent for most computer graphics. Psychophysics also helps with
understanding the imperfections of the human visual system and helps avoid trying to
represent aspects of a scene, which the eye could not detect.

Realism is a particular challenge in cultural heritage applications. Computer graphics experts
need to work closely with archaeologists to understand how a scene would have looked in the
past. Realistic rendering of smoke and flame is especially difficult. Dynamic lighting is also
important. For example, the difference between a room lit by candles and electric light could
be quite dramatic.

Vincenzo Lombardo explored the world of multimodal art. This could include sound and light
installations in public places, entertainment spectacles such as the opening of the Olympic
Games, and corporate events. As examples he presented Toyo Ito’s Tower of Winds – a
building in Yokohama where the lighting and sound environment change in response to the
time of day and the weather conditions – and the Philips pavilion at the 1956 Brussels
exhibition. This is one of the first ever multimedia works. The architect Le Corbusier and the
composer Varese were among the major artists involved in its design. As visitors moved
through the building they saw still and moving images projected on the various surfaces and
experienced a gradually changing lighting and sound environment. Such multimedia
installations involve a lot of preparation and may only be used briefly. The Philips pavilion
was demolished after the four months of the exhibition and a corporate event, such as a
product launch, may be a one-off performance. The creators of such works need better
authoring tools to design the individual elements, integrate them and visualise the finished
product. This would allow them to present proposals more clearly to customers and minimise
the possibility of errors in the realisation of the finished work.

During the questions and discussion session, Dr Rist was asked whether, given current
advances in mobile technology, it is still relevant to think of transforming maps for display on
WAP phones. Dr Rist replied that, although some of the latest devices are impressive, it might
be cheaper to call a taxi than use them.

Discussions also addressed other possible interface modes. Holography is a potentially useful
technology and an interesting example of a holographic display had been shown in the IST
2002 exhibition. Interfaces using taste, touch and smell are less well developed than audio-
visual ones, but significant progress is being made on haptic sensors with forced feedback to
provide a realistic impression of manipulating an object. It was noted that visual displays with
significantly improved dynamic range are emerging but they still do not match the capability
of the human eye.
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It was suggested that an important factor in improving the efficiency of interfaces, multimodal
or otherwise, is a deeper understanding of how they work in specific situations, and that
cognitive science has an important role to play in achieving this. One speaker observed that
the session included presentations on the various elements of multimodal interfaces and hoped
that Framework Programme Six would see proposals for integrating them into actual
examples that address specific applications.
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