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Celtic-Plus 
The industry-driven research programme  
for a Smart Connected World

Call 2 deadline: 10 October 2011

Net!Works General Assembly 7
5 October 2011 
Location: Bedford Hotel, 135-137 rue du Midi, Brussels

Celtic-Plus, the EUREKA Cluster dedicated to a Smart Connected 
World, offers European consortia the opportunity to get co-funding for 
their industry-driven research projects. The second call for 2011 (“Au-
tumn Call”) is now open, with a submission deadline of 10 October 
2011.

Future Internet use case factory
The call 2-2011 aims particularly at establishing the “Celtic-Plus Fu-
ture Internet use case factory”. The “factory” is complementary to the 
Future Internet PPP Programme under the EU’s Seventh Framework 
Programme (FP7). There are many more excellent Future Internet use 
case projects than can be funded under FP7, and Celtic-Plus offers 
another opportunity to realise some of these.

The 7th General Assembly of the Net!Works Technology Platform will take 
place in Brussels on 5 October 2011. All members and non-members are 
cordially invited to attend. This year’s general assembly (GA) will be co-lo-
cated with the EC Future Networks Concertation meeting which will take 
place on the two days following the Net!Works GA. 

While this GA will be the 7th GA of the ETP, it is actually the first GA 
after the relaunch of the former eMobility ETP as the new Net!Works ETP. 
The General Assembly will again be an excellent place to hear about latest 
news and activities from research and industry, from initiatives and activi-
ties at European level. Learn about recent white papers, get information 
about the upcoming FP7 Call 8, and hear the news regarding the shaping 
of FP8. The GA will also reflect the extended scope of the relaunched 
Net!Works ETP. As usual, it is an ideal place for networking. Moreover, at 
this GA Net!Works members will elect the Steering Board for the period 
2012-13. Therefore participation in the 7th GA will be very rewarding.

The programme will include:
�� �Messages from the Net!Works chair and community. 
�� �Keynote speeches from the new head of directorate D “Converged 

Networks and Services”, Megan Richards, and the head of unit D1 
“Future Networks”, Luis Rodriguez Rosello.

Fast call process
For the call full proposals are required showing the ambition of the 
proposal from the objectives through the time plan and partners to the 
expected results. 

The projects will be evaluated, and those reaching the required stan-
dards will be retained and given the CELTIC label. The.start of the se-
lected projects is scheduled to be within 4 to 6 months after the Celtic-
Plus labeling. Please check the Celtic-Plus website for call details and 
the Celtic-Plus Purple Book.

Further information
For further information, please contact Heinz Brüggemann, director 
of the Celtic Office, at brueggemann@celticplus.eu
  
http://www.celticplus.eu

�� �News from participation in public consultations of the EU 
Commission – including the Green paper consultation towards EU 
Research and Innovation funding for FP8.

�� �Presentation by the EU Commission on the forthcoming FP7 Call 8.
�� �Information about the progress of the Future Internet Public-Private-

Partnership.
�� �Information about the new edition of the Net!Works Strategic 

Research Agenda. 
The GA will also provide a good networking opportunity e.g. for the 
preparation of new research consortia for upcoming FP7 call 8.

Further information 
Further information on the event is available on the Net!Works website at 
http://www.networks-etp.eu
A block reservation of hotel rooms has been made at Bedford hotel for 
GA participants. Please book your room directly at Bedford, reference 
Net!Works GA. The block reservation is held until 2 September 2011.

Registration 
All participants have to register and pay the registration fee before the 
event. The registration form is available on the Net!Works website. 
For queries please contact Ms Ellen Tallås from Eurescom at  
tallas@eurescom.eu.



E DITO RIAL

Dear readers,

Three years ago, my editorial colleague Anasta-
sius Gavras wrote a viewpoint article in this mag-
azine arguing that there is no such thing as 
Green ICT. What he meant was that the perspec-
tive on what ICT could do was at the time too 
narrow and limited to energy efficiency and CO2 

reduction, which are no doubt important but only 
a part of the equation. The discussion at a recent 
Future Internet Week session in Budapest in May 
2011 showed that his point is still valid to some 
extent, and we still need to work on getting a 
more comprehensive picture on what ICT could 
do for ensuring an environmental-friendly and 
sustainable economy and society.

Despite some controversial discussions in the 
editorial team whether the term Green ICT would 
be an appropriate title for this issue’s cover 
theme, we finally decided to stick to it. Although 
the term may have its limitations and ambiguities 
it is widely accepted, as it stands for all scenarios 
of information and communication technologies 
reducing their own ecological footprint or those in 
which ICTs help other sector become more sus-
tainable in using scarce resources.

Two years ago, in issue 1-2009, we had al-
ready featured “ICT and Sustainability” as a 
cover theme. In this issue I interviewed ITU Sec-
retary-General Hamadoun I. Touré, who said the 
following important sentence: “ICTs are a rela-
tively minor part of the problem, but a major part 
of the solution.” In this issue, we try to explore 
how and in which areas ICTs could became part 
off the solution in order to support a more sus-
tainable economic development and a more sus-
tainable way of life for the fast-growing number of 
people on this planet.

The cover theme includes an introduction by 
Eurescom mess@ge editor Peter Stollenmayer as 
well as articles by experts from industry and aca-

demia on how ICTs could make the energy sector 
and the water sector more sustainable. This is 
complemented by an interview with Israel 
Shamay from the Israeli EUREKA Chairmanship, 
who explains EUREKA’s recently launched Clean-
Tech Action.

Another important topic in this issue is the Eu-
ropean research programme for shaping the net-
works of the future. In April 2011, the first proj-
ects of the Future Internet Public-Private 
Partnership (FI-PPP) started, and on 3 May 2011 
the programme was officially launched in Brus-
sels. Eurescom mess@ge editor Uwe Herzog 
gives an overview on the goals and the status of 
the FI-PPP as well as on the projects running in 
the first phase.

This issue also features articles on further top-
ics, including TV in Europe and Cyborgs. I hope 
you enjoy reading them. My editorial colleagues 
and myself would appreciate your comments 
and suggestions for future issues.

Milon Gupta 
Editor-in-chief
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Sn@pshot

Paper computer  
on the wrist

Snaplet is a wrist worn thin-film wearable 

paper computer based on a 3.7-inch 

flexible electrophoretic (E Ink) display. 

It was developed by the Human Media 

Lab of Queen's University in Kingston, 

Canada. It features touch sensors for 

navigating applications, and bend sensors 

that allow Snaplet to determine its current 

functionality depending on its shape. Phone 

calls can be made by removing the wrist 

band, and curving the screen.

EURESCOM mess@ge

Events calendar

2 – 7 September 2011
IFA 2011
Berlin, Germany
www.ifa-berlin.com

9 – 13- September 2011 
IBC 2011
Amsterdam, The Netherlands 
www.ibc.org

12 – 16 September 2011
Future Internet Symposium (FIS)
Berlin, Germany
www.fis2011.org

27 – 29 September 2011  
NEM Summit 2011
Torino, Italy
http://nem-summit.eu

4 – 7 October 2011
ICIN
Berlin, Germany
www.icin.biz

5 October 2011
Net!Works General Assembly
Brussels, Belgium
www.networks-etp.eu

24 – 28 October 2011
Future Internet Week, Poznan
Poznan, Poland
www.fi-poznan.eu

17 – 18 November 2011
2nd FOKUS FUSECO Forum  
on Future Seamless Communication
Berlin, Germany
www.fokus.fraunhofer.de/en/fokus_events/ngni/fuseco_ 
forum_2011/index.html
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THE  KENNEDY  PERSPECTIVE

Cross-border TV in Europe – A limited experience

On the satellites beaming signals across Eu-
rope there is TV of every nationality in free-
to-air, free-to-view and pay-TV coded for-
mats. The interesting question is what you 
have to do to watch the different channels if 
the channels you want are from a different 
country to the one you live in. Technically 
this is no issue – contractually it is impossi-
ble.

Behind national walls

Admittedly the English free-to-air channels are on 
a separate spot beam and therefore technically 
more difficult to receive as you get further away 
from the British Isles. The Germans were tradi-
tionally free-to-air but have recently gone with a 
coding system for the high-definition versions of 
the channels where you have to buy a card that 

is valid for a year, with no clear picture (no pun 
intended) of how the service will evolve after the 
year is up.

The French have two separate approaches 
where CanalPlus on one hand offers the TNTSAT 
service where you have to buy a box and card 
which are valid for 4 years, or you can buy a 
FRANSAT box and card for the same channels 
from the national broadcasters which does the 
same thing but uses a different satellite. But you 
are only allowed buy these boxes if you live in 
France.

If we discuss pay TV then each country has 
one or more pay TV providers who work by the 
same principles of the service being limited to 
the national boundaries too.

This means a French citizen is not entitled to 
buy a French receiver and bring it home to watch 
French TV if he lives outside France. Similarly for 
the pay TV: a non resident UK citizen is not enti-
tled to use his UK Sky TV subscription abroad, a 
German Sky subscription may not be used in 
 Italy, and so on – even if the originator of the 
services is being paid in full. 

Clearly this is a totally artificial ruling and, I 
suspect, is dangerously close to breaching Euro-
pean Law of free trade.

Walled-off TV versus Single Market

The providers say they have only purchased the 
rights to show the TV to a territorially defined 
community. This may be so, but as all of the ac-
cess mechanisms require the use of licensed 
digital receivers it is not difficult to determine the 
actual audience numbers and make the deal 
with the content providers on this basis – might 

even be cheaper than on a national basis. Pay TV 
providers know how many subscribers they have.

So where do you stand if you take a box from 
one country to another? Well, you are not guilty of 
piracy because you have not defrauded the pro-
vider of the service of any payment due. If you 
take pay TV abroad but continue to pay the sub-
scription you are only in breach of your subscrip-
tion contract terms. My question then is, if these 
subscription contracts are working counter to the 
European free trade rules, how long should we 
tolerate such walled-off TV services?

According to the EU principles of the Single 
Market, I should be able to buy a service I want 
anywhere in Europe. My problem is determining 
who is blocking the access to the content de-
sired. Is it the Member States? Is it the service 
providers? Or is it the content owners?

Part of this, I am sure, is a mixture of anti-
competition behaviour and market maximisation 
behaviour. 

I say ‘anti-competition’, as maintaining restric-
ted national markets is clearly preventing me hav-
ing the choice to get the TV I want, from where I 
want, regardless of where I live in the ‘free-trade’ 
area.  

I say ‘market maximization’, as this arbitrary 
division of the European entertainment con-
sumption market along national boundaries al-
lows the content owners to re-sell their content to 
each country. If broadcasters pay for content 
based on subscriber numbers rather than geo-
graphical coverage there is no problem. Are there 
licensing issues? What happened to TV without 
frontiers?

Note that I did not identify any technical issue 
preventing the open market here – the only tech-
nical issues that are present and unfair to the 
customers is that the pay-TV providers insist on 
having closed receivers so you are forced to buy 
one of their “licensed” receivers. You cannot sim-
ply use a decoder CAM and an official card in 
your TV, even if you have a TV with a built-in satel-
lite receiver.

What needs to be done

It is time broadcasters and regulators reconsider 
what it means to be European and how they can 
respect the movement of cultures and people 
within Europe. If the customer is willing to pay – 
give him the service regardless of location.

Wake up Europe – let the open market be open 
for TV, and let the viewers have the TV they want!

David Kennedy
Director of Eurescom
kennedy@eurescom.eu
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EURESCOM NEWS

Eurescom study programme
More studies on future topics

The Eurescom study programme is a unique 
way of performing collaborative research 
between telecom operators. The pro-
gramme was established 20 years ago and 
continues to be attractive for its members 
for addressing emerging topics in a short 
time frame. Following the call for studies in 
early 2011 three new studies are now ready 
to start. 

Competitive advantage

The fundamental working principle within the 
Eurescom study programme is collaboration. Any 
network operator or service provider may be-
come a subscriber of the study programme and 
participate in it, if they share the interest of ad-
dressing the substantial issues facing the tele-
coms industry in a collaborative way. The results 
of the studies are exclusively available to the 
members of the programme so that the study 
subscriber organisations benefit from a direct 
competitive advantage from collaborative work. 
The programme is flexible to accept study pro-
posals at any time.

The following summaries will give you an idea 
of the three new studies.

Architecture and performance indicators 
in an outsourced network

In the context of growing competition in the mar-
ket for telecommunication services, operators 
are seeking to become more flexible and concur-
rently increase their potential for future growth. 
For the operators, outsourcing is a strategic 
choice rather than a technical or tactical one. It 
enables them to keep the focus on their core 
business, and to delegate to third parties, includ-
ing other operators, professional firms, manufac-
turers etc., all peripheral activities such as cus-
tomer management and network operation, 
which are considered secondary activities. 

Considering the require-
ments expressed by opera-
tors to establish an out-
sourcing contract with an 
external entity, the objective 
of this study is to:
�� Define the business 

models and business 
cases that incite an 
outsourcer to contribute 
to the architecture 
optimisation.

�� Elaborate on the Key 
Performance Indicators, 
QoS constraints, Service 
Level Agreements  
and reporting requirements that facilitate the 
set up  
of and outsourcing contracts.

�� Provide a set of technical require ments and 
architectural design  
to help building an appropriate outsourcing 
strategy.

�� Study the impact of the outsourcing on the 
architectural choices versus in-house 
solutions, in terms of short and long term 
evolution.

Network measurement and analysis  
of IP traffic

Network and service operators need to monitor 
and measure traffic through their networks and 
platforms to ensure service quality. Traditionally 
this comprised at least the amount of traffic, 
which was then used to dimension the networks 
and to do proper traffic engineering. Today next-
generation IP-based multimedia services have 
additional requirements to the telecommunica-
tion platforms, and the expected quality of expe-
rience requires fine-tuning of more service pa-
rameters. In addition, reliable traffic and service 
usage forecasts based on continuous IP flow 
analyses are needed.

Based on the state-of-the-art in measurement 
and IP traffic analysis, additional measurement 
requirements coming from next-generation IP-
based services will be explored, i.e. what should 
be measured or analysed and why. A special fo-
cus will be on the legal situation in Europe where 
we have different situations per country today, 
concluding with recommendations for regulators 
and legal authorities.

Network support of augmented Internet

Advances at the borderline of ICT and human cog-
nition provide grounds for the development of 
services that until recently could have easily be 
pushed in the science fiction corner. Starting from 
simple augmented reality applications, and per-
haps ending at augmented cognition, many ser-
vices and applications are possible. Related tech-
nologies will be available on the market and will 
usually require communicating in some way via a 
body area network to some back end service pool 
via wide area networks.

The study is based on the assumption that in 
10-15 years from now the number of communi-
cating human supporting technologies will not be 
negligible and will have a profound impact on the 
networks. What will be the required capabilities of 
networks to deal with a fairly large number of 
these technologies? How can the different net-
works be efficiently combined to deliver the infra-
structure to support this vision? What are the en-
abling platform services that must be in place to 
support the efficient and secure delivery of such 
services?

Outlook

Currently, the first studies in 2011 are starting 
and a second call will be issued shortly. Interested 
telecoms network operators can join the study 
programme anytime, and they can directly par-
ticipate.

More information about the ongoing programme 
as well as past studies can be found at http://
www.eurescom.eu/services/eurescom-study- 
programme.html

Anastasius Gavras
Eurescom
gavras@eurescom.eu
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How the Earth can benefit from Green ICT

Cover  Theme:  Green  ICT

Imagine that the batteries of your electri-
cally powered car start charging when we 
have a peak in solar energy because the sun 
is shining brightly, or that Europe needs sev-
eral electrical power plants less because 
the energy needed for standby of millions of 
household devices is reduced to nearly zero. 
Those are only two examples of the many 
sectors and applications where Information 
and Communication Technology (ICT) can 
enable a more sustainable use of natural 
resources. 

Green ICT comprises a vast area, across many 
domains and sectors, including issues like
�� Reduction of energy consumption
�� Increase of renewables in energy production
�� Reduction of the use of raw materials
�� Rational use of water
�� Decreasing the amount of waste and 

increasing the recycling rate
�� Decreasing pollution
�� Rationalise transport and logistics

Every one of these issues has myriads of implica-
tions in itself and offers many possibilities where 
ICT can support them, such as collecting and 
processing the required data, controlling and 
managing better production processes, and 
checking whether the modifications produced 
the wanted results.

Green ICT activities in Europe

The importance and urgency of Green ICT has 
been recognised by politics and industry. Various 
international, regional and local activities on this 
subject are currently going on. It would be impos-
sible to list all of them here; however a few ex-
amples to show their significance are described 
below.

OECD has issued recommendations on ICT 
and the environment focusing on how ICT can 
improve the environment and tackle climate 
change. They identified ICT as “key enabler of 
green growth in all sectors of the economy”.

Also EUREKA is deeply involved in green ICT. 
With their Clean-Tech Action they support gener-
ating industrial RTD projects in all areas related 
to green ICT, inviting all stakeholders like technol-
ogy providers, policy makers, regulators and in-
vestors to participate.

Another EUREKA initiative is EUROGIA+, a 
Cluster promoting technological development 
and innovative applications through collaborative 
projects to provide clean, safe, available and af-
fordable energy to the world.

Concerning rational use of water EUREKA has 
implemented the ACQUEAU Cluster, which aims 
at promoting innovation and market driven solu-
tions to develop new technologies in the Europe-
an water sector.

EU plans for a low carbon economy

On the way to a low carbon economy, energy is 
of central importance. The European Union has 
set challenging targets until 2020:
�� reducing carbon emissions by 20% 
�� increasing the share of renewables in energy 

consumption to 20% 
�� saving 20% of the EU's energy consumption

The issue was pushed at two key events on en-
ergy efficiency hosted by the Commission in 
2009 and 2010. Commissioner Viviane Reding 
put it in a nutshell: “ICTs-based innovations are 
essential to provide the tools that enable busi-
ness and citizens to really begin the process of 
reducing their energy and carbon footprints.”

This comprises both ICT in itself as energy 
consumer and other sectors where ICT can help 
reduce energy. A prominent example of the latter 
is the initiatives around smart houses, where ICT 
controls heating and household devices to maxi-
mise energy efficiency. 

Various projects are working on this issue. 
Take for example the award-winning EU project 
BeyWatch, a research project supported by the 
European Commission aiming at ICT tools for 
environmental management and energy efficien-

cy. BeyWatch will develop an energy-aware and 
user-centric solution, able to provide intelligent 
energy monitoring and power demand balancing 
to homes and neighbourhoods. An important goal 
is to “Motivate user's awareness, towards less 
CO2 emissions on the whole energy value chain 
(production, transportation, distribution, supply) 
and cleaner environment.” Another award-win-
ning EU project is SmartHouse/SmartGrid where 
intelligent networked ICT technology enables 
Smart Houses to communicate, interact and ne-
gotiate with both customers and energy devices in 
the local energy grid to achieve maximum overall 
energy efficiency.

Conclusion

Green ICT is of crucial importance for a sustain-
able economic development. The domains where 
ICT can help are vast. Reduction of carbon emis-
sions is only one example. Equally important are 
issues like reducing waste and maximising the 
use of raw materials. Collaboration between the 
different related sectors is paramount for achiev-
ing the goals. 

For more information please see:
�� OECD and green ICT:   

http://www.oecd.org/document/30/0,3746,
en_2649_34223_42906974_1_1_1_1,00.
html 

�� EUREKA Clean-Tech Action:  
http://www.eurekanetwork.org/cleantech 

�� EUREKA Cluster EUROGIA+:  
http://www.eurogia.com 

�� EUREKA Cluster ACQUEAU:  
http://www.acqueau.eu 

�� EU event on ICT for Energy Efficiency:  
http://ec.europa.eu/information_society/
events/ict4ee/2010/index_en.htm

�� BeyWatch project:  
http://www.beywatch.eu 

�� SmartHouse/SmartGrid project:   
http://www.smarthouse-smartgrid.eu  

Peter Stollenmayer 
Eurescom  
stollenmayer@eurescom.eu
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Water and ICT
Green innovations and sustainable activities for water

The Water and ICT working group is expected to 
hold a number of communication events in au-
tumn 2011.

ACQUEAU’s strategic roadmap (“the Blue 
Book”) has been developed by water industry 
leaders with particular reference to the strategic 
research agenda of the Water supply and sanita-
tion Technology Platform (WssTP). There is a fo-
cus on 9 major water components within the 
water cycle:
�� Water resources and alternative sources
�� Water treatment
�� Water distribution
�� Customer
�� Agriculture
�� Industry
�� Wastewater treatment
�� Bio-solids and other sludges
�� Urban drainage and wastewater collection

For 2010 to 2012, 5 major programme themes 
were identified for key technological needs:
�� Membrane technologies
�� Real-time system management (RTSM)
�� Sustainable wastewater treatment
�� Materials for pipes and coatings
�� Disinfection and oxidation with low 

environmental footprint.

In the first call period to December 2010 (Calls 1 
& 2), 2 projects on membrane technologies and 
5 projects on RTSM were labelled, with a total 
budget of 23 million euros.

LEMEDIS (Low Energy Membrane Distillation) 
is an example of a project that specifically targets 
energy savings in membrane-based water treat-
ment, and brings together membrane technology 
companies and an end user across France and 
Germany.

Xavier Chazelle
ACQUEAU Chairman
xavier.chazelle@acqueau.eu

Overview of water cycle – water supply for 
humankind, wastewater treatment to minimise 
pollution

In many ways the water industry is at the 
forefront of good environmental manage-
ment, as it seeks to deliver a sustainable 
water cycle in the context of the earth’s 
natural water balance (see figure). Never-
theless the industry has a substantial car-
bon footprint: energy costs for treatment 
and pumping are the highest of any industry 
sector. This and various inefficiencies – cou-
pled with some domestic, industrial and ag-
ricultural customer behaviours – potentially 
limit the green credentials and sustainabili-
ty of the water cycle. 

Promoting innovation that targets energy saving, 
reduced pollution and overall sustainability are 
amongst the key themes of ACQUEAU, the EU-
REKA Cluster established in 2010 to support in-
dustry driven R&D in the water sector. 

The rapidly changing developments and inno-
vations in information and communication tech-
nologies (ICT) have a key part to play in helping 
the water sector to deliver green technologies 
and sustainable operations. This has been recog-
nised across the EUREKA Clusters: a working 
group on “Water and ICT” has been established, 
which includes representation from Catrene, 
ITEA2, and Celtic-Plus.

This cluster has particularly identified the is-
sues of water distribution and sewerage infra-
structure, which is highly distributed and mostly 
underground. Potential areas for innovation in-
clude:
�� Power supply for remote equipment/

instrumentation: energy harvesting and 
batteries 

�� Integrated sensors: low-power devices for 
monitoring quantity and quality parameters 

�� The “Water Bus”: Low power devices for 
wireless communication/protocols.
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DUTS (Development of open, Ultra-low-energy, 
wireless and low-cost Telecontrol System) is a 
particular example of a project which targets the 
themes identified by the Water and ICT working 
group detailed earlier. This project brings to gether 
small to medium technology enterprises and 
larger end users across Spain and France.

ACQUEAU’s Call 3, launched in January 
2011, specifically invited proposals on the theme 
of sustainable wastewater treatment.  The main 
objective of this call is to support the develop-
ment of the municipal wastewater treatment 
plant (WWTP) of the future (2020). This plant will 
achieve a neutral or positive energy balance that 
can be easily combined with a very low carbon 
footprint, whilst delivering improved wastewater 
treatment performance and by-product recovery. 
In order to develop a low energy WWTP, the call 
focuses on innovative solutions for increasing the 
energy efficiency of wastewater treatment steps 
as well as measures for internal energy recovery 
or energy production.

ACQUEAU and the EUREKA ICT clusters are 
not alone in promoting pan-European collabora-
tive research in this area. The EU's Seventh 
Framework Programme (FP7) has also identified 
the need for collaborative ICT research for Sus-

tainability and has specifically launched a sub-
topic on “ICT for efficient water resource man-
agement”.

Conclusion

There have been huge global advances in the use 
of leading-edge technology in water supply and 
wastewater treatment over the last 30 years.  This 
has brought improved water quality and substan-
tially reduced environmental pollution which is 
critical to a sustainable water cycle, but at the 
same time has increased energy demand by the 
sector. It is these challenges that European indus-
try and institutes will seek to respond to in the 
short term.

You can find more information at  
www.acqueau.eu

 Wastewater treatment plant

DUTS (Development of open, Ultra-low-energy,
wireless and low-cost Telecontrol System) is a 
particular example of a project which targets the
themes identified by the Water and ICT working 
group detailed earlier. This project brings together
small to medium technology enterprises and 
larger end users across Spain and France.

ACQUEAU’ C ll 3 l h d i J

tainability and has specifically launched a sub-
topic on “ICT for efficient water resource man-
agement”.

CoCoConcncnclululusisisiononon

There have been huge global advances in the use 
f l di d t h l i t l d

In 1997, 34 countries signed the Kyoto Pro-
tocol, the first quantitative commitment to 
limit the damage caused by global warming. 
Since then, several initiatives have taken 
place around the globe aimed at reducing 
greenhouse-gas emissions to the atmos-
phere. Energy efficiency has become a 
buzz word shared by all economic sectors, 
and ICT has been identified as the most 
promising catalyser of change.

The reason for this is that ICT’s potential to 
reduce emissions in other economic sectors is 
estimated to be about five times its own carbon 
footprint, which is estimated to be 2.7% of 
global emissions in 2020. In addition, on the 
political and regulatory side, the EU member 
states have committed to reduce emissions of 

greenhouse-gases (GHGs) by 20% within the EU 
by 2020, while at the same time increasing the 
use of renewable energies by 20% and 
improving energy efficiency by 20%.

Eurescom study P2054, “Energy Efficiency – 
business opportunities for telecom operators”, 
started at the end of 2010 in order to identify 

João Bastos
PT Inovação, S.A.
bastos@ptinovacao.pt

ICT and energy efficiency
Business opportunities for telecom operators

Carbon dioxide [CO₂] 82,8 %
Hydro-fluorocarbons [HFCs] 1,4 %
Nitrous oxide [N₂O] 7,3 %
Per-fluorocarbons [PFCs] 0,1 %
Methane [CH₄] 8,3%
Sulfur hexafluoride [SF₆] 0,2 %

Total GHG emissions by type in CO2 equivalents in the EU-27 in 2008 (Source Eurostat)
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Final energy consumption by sector in EU-27 [million tonnes of oil equivalent] (Source Eurostat)

relevant business opportunities for telecom op-
erators in other industries’ value chains, derived 
from the use of enhanced telecommunications 
and ICT-enabled services for energy efficiency 
improvement.

Economic sectors and energy consumption

Excluding land use and international bunkers, 
GHG emissions in the EU-27 have two main ori-
gins – fuel combustion and fugitive emissions, 
the latter resulting from leaks or other unintend-
ed or irregular releases of gases, mostly from 
 industrial activities.

There are several initiatives going on to reduce 
energy consumption and increase energy effi-
ciency in different economic sectors, although 
the best areas for intervention considerably differ 
from sector to sector. The work on the P2054 
study is focussed on the identification of the ac-
tivities in each sector’s value chain where energy 
consumption (in absolute figures) can be signifi-
cantly reduced by the introduction of new tele-
communications and ICT-enabled services.

Outside the transportation sector, which is 
dominated by liquid fuels, the mix of energy use 
in the residential, commercial, and industrial 
sectors varies from country to country, resulting 
in different environmental impacts.

Energy consumption by sector in EU-27

Between 2000 and 2007, final energy consump-
tion in the EU-27 has increased by about 4.3%, 
1.5 times faster than the growth rate observed 
between 1990 and 2000. Among the economic 
sectors analysed, the biggest growth in energy 
consumption in the same period occurred in the 
transport and the services sectors – 34.4% and 
21.1% respectively, while household consump-
tion increased by around 8.0%.

At global level, in 2007 the residential sector 
consumption accounted for about 14% of the 
world’s delivered energy, and the transportation 
sector had a share of about 27%. The biggest 
consumer, however, is still the industrial sector 
as a whole, with 51% consumption of the total 
energy delivered.

Opportunity to change

A potential to reduce energy consumption with 
the use of telecommunications and ICT-enabled 
services is present in almost all economic sec-
tors. Their impact on each sector’s value chain, 
either by altering the stakeholder’s roles and rela-
tionships or the performance of a specific pro-
cess, allows to capture value and improve global 
efficiency.

According to EU and OECD statistics of energy 
consumption per economic sector, four high-po-
tential areas of opportunity to reduce energy con-
sumption as well as GHG emissions and improve 

efficiency are pointed out:
�� transportation and logistics
�� electricity and heat production
�� households and services buildings
�� city / urban activity (Smart Cities)

Due to their technological skills and long-term 
trusted relationship with a huge number of end 
users, including large users and energy provid-
ers, telecom operators are especially well 
equipped to face new market challenges, man-
age complex communication structures, and in-
tegrate devices and networks. In this context, the 
control of the enabling technologies and plat-
forms to support the creation and deployment  
of innovative energy consumption optimisation 
services are of paramount importance for tele-
com operators. Good examples of that are M2M 
and cloud computing technologies. Service of-
fers should comprise at least three categories of 
services:
�� Direct services for energy saving and 

optimisation, including smart grids and 
energy management in homes/buildings;

�� Indirect services to support energy saving in 
economic sectors with typical high energy 
consumption, such as logistics and traffic as 
well as manufacturing;

�� Standard communications e-services 
reducing the energy consumption.

Telecom operators’ business opportunities

One of P2054’s initial conclusions was that the 
most important initiatives of a comprehensive 
strategy towards energy and environmental 
sustainability supported on ICT and telecommu-
nications’ services should preferentially target 
the following areas:
Smart metering and smart grids – to close 
the feedback loop between energy production 
and consumption, allowing real-time control of 
the production, reducing losses (fugitive 
emissions) and reducing the need for over-
dimensioning power grids.

Households and buildings – to support intelli-
gent power and lighting systems, micro-power 
generation and solar heating, building control 
systems and electric power and water consump-
tion metering and control.
Transportation and logistics – to enhance 
and integrate people and goods transport solu-
tions, warehouse and inventory management, 
improving operational performance and enhance 
customer quality of experience.
Smart cities – to create and capture value 
through the deployment of innovative energy ef-
ficiency services for private and government sub-
sectors, covering common city infrastructures 
(e.g. intelligent power and lighting) and services 
(e.g. transportation, healthcare, education).

Future work

After having identified the relevant telecom oper-
ators’ assets that may foster innovative services 
to improve energy consumption optimisation, the 
work in P2054 will be focussed now on the de-
scription of the service scenarios and architec-
tures to support the targeted business opportuni-
ties, namely for energy consumption manage-
ment (smart grids and homes/buildings), 
transportation and logistics and e-services.

Finally, a business model will be outlined for 
each service to deploy, including the telecom op-
erators’ role and added value in each specific 
sector’s value chain and a set of recommenda-
tions for telecom operators on how to explore the 
new business opportunities in the area of energy 
efficiency.

Further information on Eurescom study P2054 
is available at http://www.eurescom.eu/
services/eurescom-study-programme/
list-of-eurescom-studies/studies-launched-
in-2010/p2054-energy-efficiency-business-
opportunities-for-telecom-operators.html
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EUREKA, under the leadership of the Israeli 
EUREKA Chairmanship, has launched an in-
novation campaign for green and clean 
technologies called the EUREKA Clean-Tech 
Action. Eurescom mess@ge editor-in-chief 
Milon Gupta interviewed Israel Shamay on 
the intentions, instruments and expected 
outcomes of the initiative. Shamay is EURE-
KA National Project Coordinator in Israel 
and Head of the Israeli Chairmanship Or-
ganisation.

Why did you launch the Clean-Tech Action?

We think that EUREKA as a major industrial in-
novation platform must contribute to addressing 
the grand societal and economic challenges Eu-
rope and the world are facing today. EUREKA’s 
activities in these domains provide a dynamic 
market for solution providers and inevitably open 
new opportunities to EUREKA companies in 
emerging markets,  and a rationale for the private 
sector – and our governments – to further invest 
in EUREKA projects and companies. 

The Israeli Chairmanship has considered how 
to solve some of these challenges by utilizing and 
synchronizing existing EUREKA instruments. We 
decided to focus in 2011 on Clean-Tech, being a 
fast-growing field that opens up new R&D oppor-
tunities for EUREKA industrial customers. The 
Clean-Tech Action directly relates to the grand 
challenges of climate change and energy securi-
ty. At the same time, it takes advantage of the 
existing strengths and fields that are already cov-
ered by EUREKA instruments.

I also regard it as a pilot initiative and hope 
that the experience EUREKA gains from the 
Clean-Tech Action will serve us in addressing 
other strategic objectives in the future.

What are clean technologies?

For the purpose of this Action, and in line with 
the bottom-up principle of EUREKA and its inter-
governmental character, the scope of the defini-
tion for clean-tech is ultimately being left up to 
the judgment of the involved industries and na-
tional funding schemes.

However, as a general guideline, Clean-Tech 
can be understood, according to the European 
Commission’s definition in the LIFE Directive, as 
new industrial processes or modifications of ex-

isting ones intended to reduce the impact of pro-
duction activities on the environment, including 
reducing the use of energy and raw materials. In 
particular, this embraces aspects like conserving 
and rationally using raw materials and water, ef-
fective use of energy, optimising production pro-
cesses, effectively disposing or recycling waste, 
environmental risk management, and restoring 
mining areas or industrial sites after cessation of 
activities.

How will information and communication 
technologies advance clean technologies?

Information and communication technologies 
are critical to the mission of the Clean-Tech Ac-
tion since they allow for the development of 
smart, upgraded, and fully interconnected solu-
tions and infrastructures. ICT can help ensure 
the sustainable development of a number of dif-
ferent business sectors, from ICT for green cities 
to smart water supply and sanitation systems. 
Innovative clean-tech solutions make full use of 
ICT and leave a light environmental footprint. By 
promoting a more resource-efficient economy 
through new processes and technologies like 
smart grids and other energy saving instruments, 
ICT helps create sustainable growth and contrib-
utes to addressing global challenges like climate 
change and environmental deterioration. 

Which instruments do you use to stimulate 
industrial R&D in the clean-tech area?

Overall, we plan to leverage EUREKA’s main as-
sets, including its industrial orientation and in-
novation, by mobilizing all of EUREKA’s instru-
ments -- Clusters, the Eurostars programme, 

Umbrellas and Individual Projects. These instru-
ments can be used in support of the industrial 
development of Clean-Tech R&D innovation ac-
tivities that lead to sustainable products and so-
lutions.

The EUREKA Clusters have a major role to 
play, given on one hand the multidisciplinary na-
ture of the solutions we need, and on the other 
hand the EUREKA Clusters’  flexible structure 
and representation of all the main stakeholders 
in the fields of ICT, energy, water and manufac-
turing. Clusters are a major instrument for creat-
ing immediate operational cooperation among a 
large number of participants that share similar 
industrial ambitions.

By when do you expect that the objectives 
of the Clean-Tech Action will be achieved?

The Action was approved in October 2010 and 
launched in February 2011 in Eilat in a series of 
dedicated events including the Inter-Cluster Info 
Day that for the first time brought together senior 
representatives of all EUREKA Clusters. It is an 
on-going effort of the whole network that will 
show results in the upcoming months. We see 
already that in those countries that promote the 
Action effectively, a higher number of clean-tech 
project ideas are being generated.

I am certain that the Action will continue to 
produce concrete results also during the next 
chairmanships, as well as offer a fresh outlook 
and contribute to designing the future support 
instruments of the Common Strategic Frame-
work.

“ICT helps create sustainable growth”
Interview with Israel Shamay on EUREKA’s Clean-Tech Action

Further information on the Clean-Tech 
Action is available at www.eurekanet-
work.org/cleantech
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Dear reader,

At Celtic-Plus we are currently reviewing the 
project proposals from this year’s first Call, which 
closed on 9 May 2011. The Call process of Celtic-
Plus offers the possibility to submit full proposals 
twice a year. So if you have not submitted your 
proposal in the first Call, you will have a second 
chance in Call 2, which is open by 10 October 
2011. For more details read the article on Call 2 
in this issue.

Good opportunities for discussing project pro-
posals and learning about successful projects are 
our annual events. This year’s Celtic-Plus Event 
took place in Heidelberg, Germany, the home 
town of the Celtic Office. This event was particu-
larly well attended and participants considered it 
to have been very useful. At this event three proj-
ects received the Celtic awards for excellence. 

These awards have become widely recognised as 
an indication of excellent results from Celtic proj-
ects, including those which did not receive a 
prize but were nonetheless excellent.

In addition, we present four interesting proj-
ects, which have finished or which are about to 
end. 

Enjoy reading this issue.

Heinz Brüggemann 

Director Celtic Office

Editorial
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The first Celtic-Plus Event from 29 to 30 
March 2011 in Heidelberg was attended by 
around 200 people. In addition to high-level 
speeches and impressive exhibitions also a 
new concept for the discussion of new pro-
posals was introduced.

The Celtic-Plus Event was this year organised in 
Heidelberg, the home town of the Celtic Office. It 
was the first event of Celtic-Plus but, actually, it 
was also the sixth Event of the Celtic cluster 
organised so far. 

Interdisciplinary topics at Proposer’s Day

The conference began on the first day with the 
Celtic-Plus Proposer’s Day. Unlike earlier Informa-
tion Days the proposer’s day was organised in 
two different tracks, with the main intention to 
combine related proposals and, in particular, pro-
posals related to other research domains, so they 
could be jointly discussed.

This new concept worked quite well. In total 
around 30 proposals were presented and dis-
cussed in the two session tracks “Get Con-
nected” and “Digital City & Digital Home”. The 
biggest challenge for proposals focusing on inter-
disciplinary research will be the organisation and 
integration of those projects within the different 
research domains. First concepts and ideas were 
discussed and the first practical implementa-
tions are expected to demonstrate how this could 
be realised in the most effective and efficient 
way.

Clean-Tech

At the main conference session the new research 
challenges and the new strategies were the main 
topics of the presentations and discussions. Dr. 

In a panel session high-level representatives of 
the Public Authorities from France, Spain, Fin-
land, Israel, and Turkey discussed the priorities of 
national research and funding of future ICT proj-
ects.

Project exhibition

An extremely important part of the event was the 
exhibition, where ongoing and recently finished 
Celtic projects presented their results and 
achievements. In total 17 very interesting and 
impressive project demonstrations presented the 
current results and some preliminary new prod-
ucts of Celtic projects. Some of the products may 
come to the market in a relatively short time. This 
again proves the high impact of Celtic projects on 
the positioning of the European ICT industry.

Further information about the Celtic-Plus Event 
is available on the Celtic-Plus website at  
http://www.celtic-initiative.org

Eli Opper, the Israeli EUREKA Chairman, pre-
sented an overview on the EUREKA status, new 
financing instruments and priorities to address 
the “Grand challenges”, including climate 
change, security, energy, and environment, with 
an emphasis on clean technologies. Namely the 
EUREKA Clean-Tech Action is supposed to sup-
port R&D collaboration in the field of clean-tech 
through a multi-disciplinary approach; in particu-
lar, involving several related clusters on
�� environmental technologies
�� water technologies
�� alternative and renewable energy technologies
�� energy management and saving 
Involved clusters are in particular: ACQUEAU, 
EUROGIA+, and the ICT clusters Celtic-Plus, 
ITEA2, and CATRENE.

Future Internet

Another important focus for Celtic-Plus is related 
to the Future Internet research activities. Luis 
Rodriguez Roselló, Acting Director for Converged 
Networks & Services at the 
EC’s Information Society and 
Media DG, presented the con-
cepts, structures and strate-
gies of the Future Internet PPP 
programme. As it may be pos-
sible that additional and inter-
esting use cases, which could 
not be considered within the 
FI-PPP budget, may also be 
proposed as Celtic-Plus proj-
ects, further links with FI-PPP 
may be established. 

Interdisciplinary 
 presentations

There were three additional 
high-level presentations related 
to the new inter-disciplinary 
research concepts of Celtic-
Plus. Luis M. Correira from the 
Technical University Lisbon 
presented applications and 
challenges on Smart Cities, 
Stig Goethe from Power Circle 
presented the particular 
requirements and challenges 
on Smart Grid, and Alfredo 
Viglienzoni  from Ericsson gave 
insights on the concepts 
related to Digital Village.
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As every year the Celtic Core Group selected 
the three most successful and most promis-
ing Celtic projects for the Celtic Excellence 
Award. This year there were so many excel-
lent projects that it was enormously difficult 
to select the three best of them. In particu-
lar two of them were so strong and excellent 
that both projects received the Gold Award: 
WINNER+ and 100GET. RUBENS, as the 
third project, received the Bronze Award.

Celtic Gold Award winners

WINNER+

WINNER+ started its activities already as EU-FP6 
project and continued and finalised its work as 
Celtic project in 2010. 27 organisations from 9 
countries participated in this 13 million euro proj-
ect.

The project was led by Werner Mohr, Nokia 
Siemens Networks, Germany. It had a strong 
international impact in shaping the technology 
choices and standards for the fourth generation 
(4G) wireless communication technologies. The 
project made 59 important contributions to the 
standardisation bodies ITU, 3GPP, and ECC, thus 
paving the way to future roll-out of LTE-Advanced 
(Release 10). In addition, the project was elected 
as one of the external evaluation group in the 
ITU-R that is elaborating IMT-Advanced. 

There is a huge market potential for this new 
4G mobile technology which will further 
strengthen the strong position of the European 
industry in this area.

100GET

100GET, actually should be more considered as 
a cluster project, as it was composed of 6 sepa-
rate but linked sub-projects, each in the size of a 
rather big Celtic project: 
�� 100GET-AL
�� 100GET-E3
�� 100GET-ER
�� 100GET-es
�� 100GET-METRO 
�� 100GET-Horizontal

Celtic Bronze Award winner

RUBENS

The RUBENS project was active between Febru-
ary 2008 and January 2010. 9 organizations 
from 6 countries participated in this 6 million 
euro project. The project coordinator was Steven 
van den Berghe from Alcatel-Lucent in Belgium.

RUBENS worked on a technology that allows a 
better use of the installed bandwidth and goes 
one step further towards smarter networks that 
offer an increased Quality of Experience (QoE). 
The Rubens solution was shown to the Board of 
Directors of some of the partner organisations 
and quite substantial follow-up activities have 
been decided in most of the participating compa-
nies.

In addition, the project generated a significant 
number of standards contributions.

In the 100GET project 40 organizations from 5 
countries participated between October 2007 
and December 2010. This 65 million euro proj-
ect was coordinated by Kurt Loesch from Alcatel-
Lucent, Germany, Thomas Michaelis and Rainer 
Derksen from Nokia Siemens Networks, Ger-
many.

The project was focusing on the development 
of 100 Gbps Ethernet based carrier-grade trans-
port networks (“Ethernet across the entire net-
work”). The project has done impressive work 
that was worth the investment and performed 
world class research, especially in the area of 
optical layers where a number of new devices 
have been developed. Furthermore, the results in 
the area of networking have been very promising, 
as they cover a broad field in optical communica-
tions. Attention was given to different important 
aspects including multilayer planning, advanced 
switching and routing, and techno-economic 
evaluation.

The project generated 21 new products, 
improved another 15 products, filed 56 patents, 
contributed to 32 standards, and performed 53 
pilots to mention only the most important 
achievements.

Celtic Award winners 2010: the project representatives of WINNER+; 100GET, and RUBENS together with José 

Jimenez, Chairman of Celtic-Plus (left), and Heinz Brüggemann, Director of the Celtic Office (right)
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By using multiple access links simultane-
ously the users can get higher bandwidth 
and more robust broadband access. 
Through intelligent monitoring and load bal-
ancing the utilisation of the network infra-
structure will be more efficient, beneficial 
to all actors involved. Multilink technology 
makes it possible to both lower the cost and 
improve the user experience.

The fast growing mobile broadband data services 
are increasingly challenging the network infra-
structure. Mobile data follows the steady increase 
seen in fixed broadband access networks since 
many years. A major driver is real-time services 
with content created and accessed everywhere 
by everyone. Multilink technology offers solutions 
to make better use of available access networks, 
such as providing high-definition video over mul-
tiple narrowband mobile and wireless accesses, 
e.g., several 3G links or a combination of mobile 
and wireless local area networks. Actors involved 
can make better use of the networks already 
installed. With intelligent multilink technology 
more users can be served by the same networks, 
which results in a lower cost of the service.

Business and economics

Broadband for everyone has been a major goal 
for more than a decade, and now mobile data is 
increasingly being the new service. Important 
drivers are video, but also other sorts of broad-
band content, media and traditional Internet 
browsing. Both fixed and mobile traffic are grow-
ing exponentially. Currently, mobile data grows 
twice as fast as fixed data. MARCH has investi-
gated and suggested practical multilink scenar-
ios, analysed market development until 2015, 
devised business models and tentatively deliv-
ered quantitative analyses for some cases. 

Figure 1: Reporter with lightweight equipment 

uploading high definition video over narrowband 

networks

Figure 2: Multilink network architecture for mobile and fixed wireless access points

nology was demonstrated at the Celtic Event 
2011. In the demonstration a reporter provided 
high-definition video to the Internet with uplink 
over multiple 3G and WiMAX links, similar as 
illustrated in Figure 1.

MARCH investigates multilink techniques and 
analyses options such as a solution addressed 
by 3GPP, the international standardisation proj-
ect for mobile networks. Figure 2 illustrates a 
multilink network architecture combing and 
mobile and fixed wireless access points. Network 
elements investigated by MARCH are a multilink 
gateway (MLG) supporting splitting and merging 
per service data flow, multilink adaptor (MLA), 
multi radio access network management func-
tion (MRMF), and multilink policy decision point 
(MLPDP). 

Conclusion

Multilink technology has solutions for broadband 
services where individual networks cannot deliver 
on their own and for more robust connections. 
Simple high-level applications can be provided 
without any change to the existing networks, and 
more refined solutions make use of radio 
resources management. MARCH investigates the 
business and economics of broadband services 
and works out multilink architectures for 
improved mobile data services. Demonstrations 
show that the solutions work fine. Business in 
this area will continue to grow, and may well 
become very widespread with new mobile stan-
dards releases.

Visit MARCH’s website at  
http://projects.celtic-initiative.org/MARCH/
march for more information. 

It seems possible to get positive business 
cases, such as a multilink network service pro-
viding higher bandwidth and more robust net-
works for an additional fee, or an operator 
bundling in multilink technology to increase net-
work utilisation, provide better services and serve 
more customers with none or small increases in 
the fee. 

 Clearly, there are a number of assumptions 
and uncertain estimates. However, some multi-
link services can and are actually provided today, 
and the future may open opportunities for wide-
spread multilink utilisation in heterogeneous net-
work solutions.

Multilink architecture

A crucial point is the availability of multilink tech-
nology and good multilink architectures. Per date 
it is possible to provide multilink applications 
over existing networks without any change to the 
existing infrastructure; companies are already 
making business from this option. Multilink tech-

MARCH
Multilink architecture for multiplay services
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The CBDP project created a digital person-
ality of the user which eases configuring 
and controlling devices by linking the user 
to the different devices. It also facilitates 
updating the behaviour of the different 
devices at runtime.

The CBDP project created a context-based Digital 
Personality (DP) as a proxy between digital sur-
roundings and the end user. Digital Personality, 
as proposed in this project, refers to the capabil-
ity of capturing in digital form personality charac-
teristics of people. By personality characteristics, 
we are referring to both physical and psychologi-
cal conditions of people. 

The objective is to parameterize the user pref-
erences according to a hierarchical categoriza-
tion, to be defined in the project, in her/his 
digital personality, the services to be offered and 
the actuators to act on. The user’s information 
received from the sensors will be sent to the 
hosted digital personality in order to be pro-
cessed taking into account those preferences to 
generate the data, in order to allow providers to 
offer services and to be sent to the different actu-
ators. 

The main goal of the project was to create a 
scalable and distributed architecture formed by 
modular services which can be applied to multi-
ple scenarios and pilots. 
 

CBDP framework architecture

The main CBDP framework architecture is 
depicted in the figure. It shows an abstract view 
of the different layers which provide the common 

Construction site scenario
This scenario implemented the project results 
into a large construction site in order to improve 
the security of workers.

M-learning scenario
This scenario uses the digital personality for edu-
cational purposes, linking accurate location sys-
tems with information about users’ digital 
personality through the reasoning engine.

Ambient-assisted living scenario
The demonstrator of the AAL scenario consists of 
installing a device network at the user’s home to 
help handicapped persons to live at home with-
out assistance.

In conclusion, within the CBDP project multidisci-
plinary scenarios have been designed using a 
common semantic interoperable platform which 
uses context information and users’ digital per-
sonality as core elements for the reasoning. 

You can find more information about the CBDP 
project at  
http://projects.celtic-initiative.org/cbdp

services and the interaction between them. 
Among others, some of the framework services 
are: context manager, a machine learning engine, 
a conflict resolution system, a recommendation 
system, and a reasoning engine.

When talking about Context Based Digital Per-
sonality, we are considering different contexts –  
home domain, construction sites and mobile ser-
vices provision. However, the project solution is 
applicable to any context in which there is an 
intercommunication need among people and 
devices. For this reason, the envisioned scenar-
ios and pilots emphasised the commercial viabil-
ity and the applicability to real-life situations. In 
this context, specific pilot projects for ambient-
assisted living, digital terrestrial television, the 
construction domain, shop marketing, and 
mobile applications were developed:

DTT scenario
Users have access to a customised programme 
list and services via a prototype of a set-top-box 
which is one of the project results.

Shop marketing scenario
In a big shopping center in Istanbul, users receive 
on their mobile devices or through screens infor-
mation about products and offers related to their 
interest.

CBDP
Context Based Digital Personality
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GenesisX has extended the results of a pre-
vious Celtic project called Genesis which 
had delivered a platform for the generation 
and deployment of advanced VoIP services. 
The target of the extension project GenesisX 
was to enable mobile multimedia services 
over broadband wireless access networks 
through an interconnected NGN infrastruc-
ture.

The partners developed a WiMAX network infra-
structure and Web-integrated multimedia ser-
vices on top of it. IMS was selected as the 
framework for the delivery of the services. 

Wireless broadband

Mobile multimedia services require a wireless 
infrastructure able to provide broadband and 
location information. The WiMAX technology ful-
fils such requirements. The evolution of WiMAX 
equipment focused on an efficient way to use 
the available bandwidth. This technology offers 
QoS profiles like eRT that enable the network 
operators to get the maximum of their spectrum 
(see figure 1). This QoS profile allocates zero 
bandwidth when there’s no media transmitted 
and ensures the required quality when the media 
is transmitted. 

WiMAX mobile phones and WiMAX enabled 
tablets from several vendors successfully passed 
interoperability tests. This mature 4G technology 
looks therefore suitable for VoIP services, video 
streaming, IPTV, gaming and other bandwidth-
hungry applications.

Push2Video service

This service is a web-integrated videoconference 
system which includes a video-box. Users can 
send video messages which can be played on-

Figure 1: WIMAX QoS management

Figure 2: Web-integrated service GUI
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Aragon region, Spain, with satisfying results that 
encourage the partners to evolve the system. 

Outlook

The future evolution of the platform should 
include in the network infrastructure evolved 
WiMAX equipment based on the recently released 
IEEE 802.16m standard that will offer average 
downlink speeds over 100Mbps to mobile users. 

The Push2Video service could be an interest-
ing complement to future social networks. 

Conclusions

The optimized management of QoS at the WiMAX 
equipment and its mobile broadband capabilities 
make it especially suitable for Next Generation 
Services of which Push2Video is an excellent 
example of Web-Telco convergence.

Further information is available at  
http://kristal-priv.ita.es/genesisX

the-fly if the caller is logged in and not involved in 
any other conversation. Otherwise, the video is 
diverted to the video-box. The media flow is sent 
just by one of the users and is received by the 
others at the same time.  Users have a video-box 
where the videos of every conversation are stored 
chronologically and can be re-played at any time.

IMS integration

Three IMS cores from different vendors were 
used, and several roaming scenarios were 
achieved. 

Additional work with IMS provided further out-
put in terms of services like a mobile IMS- 
integrated CRM application and also in terms  
of infrastructure like PicoCell supporting IMS 
 services in regular GSM handsets. 

The IMS infrastructure and services were mon-
itored developing a tool based on fuzzy logic and 
intelligent probes. 

Field testing

The GenesisX platform was deployed and vali-
dated with real users located in rural areas of the 

GenesisX
Next generation services extended
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MediaMap is a research project in which se-
mantic metadata is evaluated for use in the 
media production chain. By employing high-
ly structured, semantic metadata through-
out the media production chain (pre-pro-
duction, acquisition, archiving), MediaMap 
improves the activities of scripting, crea-
tion, sharing and reusing in the audiovisual 
production. 

Metadata creation at pre-production

All too often, the creation of metadata is post-
poned until the last step of a media production 
project, which is archiving. However, as lots of 
valuable descriptive metadata is already created 
even before the media is shot – e.g., the script, 
the set list, the characters and actors, camera 
instructions, etc. – MediaMap takes a radically 
different approach and uses prescriptive tools to 
capture highly structured, semantic metadata 
from the start of a media project. 

Guiding the camera operator

The pre-production step resulted in highly struc-
tured metadata, describing among others the 
camera missions, i.e. what has to be shot. By 
combining this metadata with a media ontology 
based on the AXIS framework, instructions on 
how to shoot every shot can be automatically 
generated. This is done with the Semantic Cam-
corder and the CameraMate created in the 
MediaMap project. The user can download a 
camera mission onto the camera, and depend-
ing on whether the user is an amateur or a pro-
fessional cameraman, the camera will display 
tailored instructions. The user can finally upload 
the created media material to subject it to further 
semantic treatment. 

Transparent production archive 

Material shot by using the Semantic Camcorder 
and CameraMate can automatically be linked to 
its prescriptive metadata, which effectively 
becomes descriptive metadata now. This meta-
data is enriched with metadata originating from 
automated media analysis tools such as speech 
recognition and shot or speaker segmentation. 

To be able to collect and reconcile all meta-
data and their producers during the production 
process of a specific mission, taking into account 
the mission state evolution, it is necessary to 
manage a knowledge base which gathers pre-
scriptive and carried out elements. It relies on an 
ontology which plays the part of the roots and the 
trunk of a tree, structuring metadata along its 

branches. It is a semantic network 
linking all rich media information 
provided by the sweat of its con-
tributors.

Conclusion

The MediaMap project clearly dem-
onstrates the impact of semantic 
metadata on media production. By 
employing highly structured, 
semantic metadata from the start 
of a media project, it is possible to 
improve several stages of the 
media production chain. 

The semantic modelling 
improves the pertinent search of 
media material and the navigation 
within a media item by several 

orders of magnitude. As time-coded metadata is 
employed, the user can actually browse within 
the video search results, which can save a tre-
mendous amount of time jogging within the 
video.

Further information is available at  
www.mediamapproject.org/project_.html

Figure 1: CameraMate

Figure 2: Semantic modelling

Celtic-Plus News 2/2011 C7

Genes i sX  |  The  Med iaMap  pro jec t

The MediaMap project 
How semantics can improve media production



IMPRINT

Editor-in-Chief:  
Heinz Brüggemann  
brueggemann@celticplus.eu

Contact:
Celtic Office
c/o Eurescom GmbH
Wieblinger Weg 19
69123 Heidelberg, Germany
Tel: +49 6221 989 405
Fax: +49 6221 989 451

About Celtic-Plus

Celtic-Plus is an industry-driven European research initiative to define, perform and finance through 
public and private funding common research projects in the area of telecommunications, new media, 
future Internet, and applications & services focusing on a new “Smart Connected World” paradigm. 
Celtic-Plus is a EUREKA ICT cluster and belongs to the inter-governmental EUREKA network. Celtic-Plus 
is open to any type of company covering the Celtic-Plus research areas, large industry as well as small 
companies or universities and research organisations. Even companies outside the EUREKA countries 
may get some possibilities to join a Celtic-Plus project under certain conditions.

Green-ICT relations 
�� Consider environmental issues in ICT 
�� Encourage better energy efficiency 
�� Consider Smart Grid, Water management  

& ICT 
�� Develop multi-disciplinary approach
 
Call details are available at:  
http://www.celticplus.eu/Project-calls/
Call-2011/call-2011-information.asp

One of the major improvements in Celtic-
Plus, compared to its predecessor Celtic, is 
the introduction of two full calls for propos-
als per year. After the Spring Call, which 
closed on 9th May, new proposals can now 
be submitted to the Autumn Call, which will 
close on 10 October 2011.

Possible research items are explained in detail 
in the Celtic-Plus Purple Book. Research items 
should be within the following domains:

Get Connected 
�� Infrastructure and connectivity aspects 
�� Fixed/ Wireless, optics, energy-efficiency 
�� Network architecture, autonomic networks 

While Connected 
End-to-end services and applications, like 
�� Digital home, digital enterprises 
�� Digital City (including digital school, digital 

transport) 
�� E-Health 
�� Security, privacy, identity 

Future Internet relations 
Complement The EC’s Future Internet (FI-PPP) 
programme by 
�� Making the Internet a high-quality service 

platform 
�� Introduce the ‘Celtic-Plus Use-Case Factory’  

(Extend the program by additional use-cases)
�� Contribute to future Internet capacity building 

and test cases/ platforms 

2nd Celtic-Plus Call for Proposals 2011
Submission deadline: 10 October 2011

eltic-Plus
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ICT for a green planet
Challenges and opportunities in the era  
of energy transformation

There are indications that our society today 
might be on the cusp of a new technology 
era which will be characterised by ecologi-
cally sustainable provision and use of ener-
gy, based on a substantial share of renewa-
ble energy sources and supported by the 
smart control of energy distribution and 
consumption enabled by advanced ICT 
based solutions. A high share of current ICT 
research activities is directed to the rever-
sal of the up to now ever increasing ICT in-
frastructure energy consumption. Addition-
ally, an increasing number of activities is 
dealing with the leveraging potential of ICT, 
enabling the control of electric mobility, 
smart energy distribution grids and load 
management systems.

With roughly 2% of total worldwide electric energy 
consumption the share of energy consumed to-
day by ICT systems seems not that substantial. 
In fact, more than half of it is caused by peripher-
als and printers. The potential for future energy 
savings enabled by the progress of semiconduc-
tor technologies according to Moore’s Law is 
however completely absorbed by the even stron-
ger increase of societal demand for communica-
tion and information processing. The growth rate 
of ICT energy consumption caused by increasing 
network penetration and explosion of data traffic 
is significant (about 7% per year), resulting in the 
situation that in spite of increasing energy effi-
ciency of the network, the ICT-related share of 
worldwide energy consumption may increase 
dramatically in the longer term if no measures 
are taken. 

According to a rough calculation, the average 
energy efficiency of overall wireless access net-
works is approximately 70 bps/W (bits per sec-
ond per Watt). This value is comparable to the 
situation in the fixed access network, whereas 
the efficiencies of routers (79 Mbps/W), optical 
core (166 Mbps/W) and switches (454 Mbps/W) 
are considerably higher. Beside environmental 
protection, energy costs become a substantial 
share of operators’ operational expenditure, be-

coming a major driving force for developing more 
efficient solutions. We know from Shannon’s in-
formation theory (late 1940s) that the minimum 
amount of energy required for transmission of a 
bit is by a factor of 25,000 smaller than the 
amount consumed by current systems. Thus, 
there is much room for improvement. Figure 1 
shows the functional breakdown of the energy 
flow inside a radio base station. 

The figure highlights the dominating role of the 
RF power amplifier and antenna feed. Conse-
quently especially the improvement of power am-
plifier efficiency has been in the focus of a num-
ber of research activities throughout the past 10 
years leading to a remarkable efficiency increase 
(see figure 2).

Research activities for increasing network effi-
ciency are focusing on the reduction of the com-
ponents’ power consumption, but also on lower-
ing overall energy consumption in the network by 
reducing cell size to save transmission power, by 
introducing Multiple Input-Multiple Output (MI-
MO) systems, interference coordination and dy-
namic load adaptation, avoidance of idle system 
capacities, and by performing self-organising 
network management for reconfiguration.

lightRadio

A first impressive contribution for increasing wire-
less access network energy efficiency is demon-
strated by the lightRadio concept, recently pre-
sented by Alcatel-Lucent Bell Labs (see figure 3). 

The advantage of the small cube shaped an-
tenna modules (5 cm edge length) is that they 
can be installed at any location having power and 
network connection, thus reducing significantly 
operators’ site rental cost. Additionally they offer 

Wolfgang Templ
Alcatel-Lucent
Wolfgang.Templ@Alcatel-
Lucent.com
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a high degree of flexibility by addressing a broad 
range of communication standards. lightRadio 
represents a new architecture where the base 
station, typically located at the base of each cell 
site tower, is broken into its components and 
then distributed into both the antenna and 
throughout a cloud-like network. Breaking down 
and distributing the components adds an addi-
tional degree of flexibility in deployment, avoiding 
bulky installations and reducing the site rent, and 
complex thermal management at the antenna 
site. 

Additionally, today’s clutter of antennas serv-
ing 2G, 3G, and LTE systems are combined and 
shrunk into a single powerful, multi-frequency, 
multi-standard Wideband Active Array Antenna, 
pioneered by Bell Labs, that can be mounted on 
poles, sites of buildings or anywhere else where 
there is power and a broadband connection. 
Utilising active antenna array technologies and 
efficient power amplifier technology, the lightRa-
dio concept features an increase of energy effi-
ciency by a factor of two.

GreenTouch

In 2010 Bell Labs launched the GreenTouch ini-
tiative in collaboration with service providers and 
other leading research organizations around the 
world (http://www.greentouch.org). The consor-
tium has launched more than 25 internal proj-
ects with a focus on increasing the overall energy 
efficiency of today’s communication network 
technologies and concepts by a factor of 1,000 
within the next 5 years. The identified potential 
and targets for efficiency increase depend on the 
network (i.e. access, metro or core) and are high-
est for the wireless access network (x2000), fol-
lowed by wireline access network (x1600), as to 
be expected from the above cited efficiency fig-
ures.

The work started with a thorough analysis of 
the existing network technologies, identifying and 
quantifying the effect on energy efficiency of 
each function, architectural module, and system 
element. Within the following months for all the 
major network parts a number of various archi-
tectural and technological concepts promising 
substantial efficiency increase have been devel-
oped.

For example, by focusing the radiated radio 
frequency energy onto the receiving terminal de-
vice, thus avoiding energy loss by misdirection, 
active antenna arrays consisting of a high num-
ber of elements allow for reduction of emitted 
energy in wireless access networks by a factor of 
100. Another factor of 10 may be achieved by 
introducing superior power amplifier technolo-
gies, low power electronics and passive cooling 
concepts.

ICT leveraging energy savings

The amount of energy consumed by ICT, howev-
er, is negligible when compared to its huge lever-
aging potential, e.g. avoiding person transport, 
heating and air conditioning of office space by 
enabling telework and remote conferencing. Ac-
cording to an analysis by ITU replacing a weekly 
business trip between Yokohama and Tokyo with 
a video conference can reduce energy consump-
tion by 53%. The replacement of postal mail with 
e-mail saves up to 98% of greenhouse gases. The 
SMART 2020 report cites fivefold saving poten-
tial, i.e. every ton of greenhouse gases spent for 
such ICT tasks may save up to five tons.

Smart power grid scenarios

Design and architecture of today’s medium and 
low voltage level electric distribution grids meet 
the requirements of a world from 50 years ago 
and are not capable of meeting the future chal-
lenges of a green industrial society. The transfor-
mation to a modern smart grid infrastructure, 
enabling a flexible, safe and reliable energy sup-
ply being largely based on volatile renewable re-
sources, is based on ICT. In the smart grid sce-
nario, ICT will enable the integration of a large 
share of fluctuating distributed energy sources 
like photovoltaic, wind turbines or gas turbine 
power stations together with charging or re-feed-
ing electric vehicles, e.g. by automated load con-
trol (load shaping) and demand supply manage-
ment strategies, involving flexible tariffs.

Within private homes and industrial estates 
ICT can enable substantial energy savings via 
smart control of lighting, machinery, air condi-
tioning and appliances. Several distributed ener-
gy sources may be clustered to virtual power sta-
tions replacing disposable power resources. In 
addition, a number of homes or estates might 
form an autonomous microgrid which acts as an 
entity in the grid environment. Stability and op-
erational safety of the power supply always has 
preference and implies high challenges to ICT. 
Especially the broad introduction of electro mo-
bility requires the 
existence of a 
smart grid infra-
structure in order 
to enable the 
management of 
charging a high 
number of vehi-
cles or the utiliza-
tion of vehicle 
batteries for buff-
ering renewable 
energy sources. 

The applica-
tion and business 
potential of smart 
grid technologies 
is huge. Today’s 

situation is occasionally compared to the situa-
tion of the Internet in the early 1990s. According 
to market researcher Zpryme the global smart 
grid market is predicted to grow forcefully from 
$69.3 billion in 2009 to $171.4 billion in four 
years (the sum includes installation and meter 
equipment etc.)

Although a high number of initiatives have 
been launched already, standardisation needs to 
be driven strongly in order to not to impede the 
progress.

The broad introduction of suitable smart me-
tering systems supporting flexible and dynamic 
energy tariffs is only a first step. Today’s smart 
meter solutions already support remote polling, 
flexible tariffing and analysis of energy consump-
tion via a web interface. To this end, the smart 
meter is communicating (e.g. via xDSL, GPRS or 
PLC) with a meter data management system 
which may store the information in an external 
data base. 

As data security is of utmost importance, pri-
vacy issues need to be observed thoroughly be-
cause the communicated data may allow for 
drawing conclusions on people’s habits. Addition-
ally, tariff data and other technical control infor-
mation may interact via a home gateway and a 
smart meter device with an internal home energy 
management system.

Conclusion

ICT is today consuming about 2% of worldwide 
energy with a strongly increasing tendency. There 
is however a very high potential for efficiency in-
crease which can be addressed by a combina-
tion of new component technologies, system ar-
chitectures and concepts. First promising steps 
have been performed. By introducing intelligence 
into the electrical power grid, ICT will pave the 
way for even higher energy savings, overcompen-
sating the ICT related energy consumption by a 
factor of five. Smart grid technologies offer huge 
business opportunities and will be the foundation 
for a future green industrial society.

a high degree of flexibility by addressing a broad 
range of communication standards. lightRadio 
represents a new architecture where the base 
station, typically located at the base of each cell
site tower, is broken into its components and 
then distributed into both the antenna and 
throughout a cloud-like network. Breaking down 
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How the Internet makes us stupid and smart
And why we should invest more brain exploring homo connectus

ICT researchers worldwide are currently 
wrecking their brains how to design the Fu-
ture Internet. They should be equally inter-
ested in the effects of the current and the 
future Internet on human cognition. A grow-
ing number of heavy Internet users are rap-
idly evolving into the species of homo con-
nectus, the connected human. We better 
learn fast what the positive and detrimental 
effects of the Internet on human cognition 
are in order to shape the future of intercon-
nected humankind in a desirable way.

Is Google making us stupid?

In 2008, the lingering  debate on the good and 
bad effects of the Internet culminated in an arti-
cle by the American author Nicholas Carr with 
the title: “Is Google making us stupid?”. In his 
book “The Shallows” he explored two years later, 
how the Internet has changed our brains and 
why our thinking has become more superficial. 
At the Digital Forum in Seoul he reiterated his 
warnings against the dangers of the Internet for 
our brains in May 2011. What even his most fer-
vent critics acknowledge is his statement that the 
Internet has been changing the way we think. 
However, the Internet advocates consider the net 
effects on our thinking to be overwhelmingly ben-
eficial.

Let us have a look at Internet search, for ex-
ample. Mr Carr claims that the Internet, particu-
larly hypertext and Internet search, undermine 
our ability to focus on a task for a longer time as 
well as our ability to think deeply. Scientific evi-
dence does not support this. A 2009 study by 
neuroscientists at the University of California 
found that performing Google searches increased 
activity in the dorsolateral prefrontal cortex, the 
very brain area which is responsible for selective 
attention and deliberate analysis, traits that ac-
cording to Carr have vanished in the Internet age. 
Thus, there is no evidence Google makes us stu-
pid, rather the opposite.

So I predict that 
the same transi-
tion problems 
that occurred 
with every 
change of 
domina t i ng 
communica-
tion technolo-
gies will also 
happen with the 
Internet. However, 
this does not mean we 
should become careless in 
how we design and use technologies like the 
 Internet.

In fact we should rather take technology scep-
tics like Nicholas Carr serious and learn how we 
can enhance the positive effects of the Internet 
while reducing the negative effects. In many 
cases it is how we use a technology which de-
cides whether the effects will be good or bad. 
Surfing the Internet all day will certainly make 
you dull, as will watching TV all day. So we 
should learn when and how best to use technolo-
gies like the Internet to reap the benefits for our-
selves and for society. Exploring in more depths 
the complex effects of the Internet on human 
cognition would definitely be useful for a healthy 
development of homo connectus.

References:
Nicholas Carr: Is Google Making Us Stupid? 
 Atlantic Magazine, July/August 2008, URL: 
http://www.theatlantic.com/magazine/ar-
chive/2008/07/is-google-making-us-stu -
pid/6868
Nicholas Carr: The Shallows. What the Internet Is 
Doing to Our Brains. New York 2010

Milon Gupta
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Is reading books making us stupid?

If we look back at the technological development 
of the last 2,500 years, the current debate on the 
cognitive effects of the Internet does not look so 
special anymore. Already in the 5th century B.C. 
Greek philosopher Socrates bemoaned the for-
getfulness he saw as an effect of the invention of 
books. Instead of remembering themselves, 
people were blindly trusting written characters, 
he claimed.

Times and technologies changed, but the pat-
tern of lamenting the allegedly negative effects of 
new technologies remained. After the invention of 
the printing press had brought about a surge of 
books, English scholar Robert Burton com-
plained in his book (!) “The Anatomy of Melan-
choly”, published in 1621, about the “vast chaos 
and confusion of books” that make the eyes and 
fingers ache.

Similar reactions were later on caused by 
 other technologies that fundamentally changed 
the way humans live and communicate, includ-
ing the telegraph, the radio and television. In the 
1970s and 1980s technology sceptics, like Neil 
Postman, warned against the brain-numbing ef-
fects of television.

Lessons to be learned from history

What do we learn from this? Every time a new 
disruptive technology entered the scene, two 
things happened: human behaviour changed, 
and some critics focused on pointing out the 
negative effects. In fact, with every new technol-
ogy there has always been a trade-off: you loose 
some of the good aspects of the old way of com-
municating and gain benefits from the new way 
of interacting. The definition of good and bad ef-
fects always changed over time. 

The advent of books certainly lowered the 
memory and rhetorical skills of most people. 
However, we accepted this as the benefits for 
 science and human development were over-
whelming. 

Will the generation that has grown up with the 
Internet be as critical as people from previous 
generations who grew up with books instead of 
computers and the Internet? I doubt it. They may 
not know what precious abilities they may have 
lost compared to their ancestors from the book 
age. However, they will not miss these abilities, 
whether Mr Carr considers their thinking shallow 
or not.
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European dream time at the Danube
Future Internet Week in Budapest

E V E N T S

The programme of the Future Internet Week 
in Budapest was ambitious: from 16 to 19 
May 2011, altogether 450 delegates gath-
ered for no less than twelve events to dis-
cuss how Europe should tackle the chal-
lenges of the Future Internet. The 
magnificent Hungarian capital was the per-
fect place to enhance the dreams of Euro-
pean technological leadership for the net-
works of the future. Worryingly the 
conference routine was only occasionally 
disturbed by some critical alternative think-
ing. 

Of craftsmen and seers

One of these occasions was the speech by Inter-
net pioneer John D. Day, professor at Boston 
University, in the opening session of the Future 
Internet conference. He declared the global ef-
forts for a future Internet to have failed so far. 
“There was a decade of work without a single 
breakthrough,” he said. In this context he men-
tioned version 6 of the Internet Protocol, saying 
that “IPv6 has been a waste of time”. At the root 
of this lack of disruptive innovation he sees the 

dominance of “craftsmen” over “seers” in R&D. 
The result, according to Professor Day, is a low-
uncertainty approach to a high-uncertainty prob-
lem. “Would you ask a carpenter to design a 
high-rise building?” he asked the audience pro-
vocatively. He went on to postulate the need for 
good revolutionary theorists who want to think 
anew before building the architecture of the Fu-
ture Internet.

FI-PPP panel

After the Internet pioneer’s speech, a high-level 
panel discussed the Future Internet Public Pri-
vate Partnership (FI-PPP). Mario Campolargo, 
Director for Emerging Technologies and Infra-
structures at DG INFSO, explained that the FI-
PPP aims to be the catalyst for Internet-related 
R&D and innovation in Europe. The industry rep-
resentatives Fernando Fournon González-Barcia 
President of Telefónica D&I, and Jose Maria Ca-
vanillas de San Segundo from ATOS Origin sup-
ported this thesis and explained their companies’ 
motivation for being active in the FI-PPP and why 
they think it will be a success.

The smooth harmony of the panel session was 
only disturbed when Antonio Kung, representing 
the Ambient Assisted Living Joint Programme Ini-
tiative community, reminded everyone not to for-
get interoperability in the grand designs devel-
oped in the FI-PPP. “If we don’t have common 
platforms and interoperability, we will fail,” he 
said. His suggestion that the Commission should 
ensure interoperability was immediately bounced 
back to the community by Mr Campolargo saying 
that “if you rely solely on the Commission, you 
are lost” to stress the nature of the partnership 
being undertaken.

Wide variety of topics

Through the week, there were a number of ses-
sions and workshops which explored a plethora 
of subjects related to the Future Internet. Topics 
included the Internet of Things, social comput-
ing, ICT and sustainability, smart cities and fu-
ture Internet research and experimentation 
(FIRE), the economics of privacy, interactive me-
dia, usability and security, cloud computing, 
adaptive services, content-centric networking, 
standardisation, and linked data. Professor John D. Day from Boston University

What I missed

Despite the impressive list of topics and the 
sometimes excellent presentations and construc-
tive discussions, I perceived two general deficien-
cies that I notice in EC-organised Future Internet 
events.

Firstly, the sessions showed a tendency that 
certain communities, like the FIRE community or 
the Internet of Things community, talk only 
among themselves. There is a lack of truly inter-
disciplinary and cross-sector discussion in these 
events. Where were the representatives of users 
from sectors like transport or energy, who are 
supposed to employ the novel technologies de-
veloped by the Future Internet community? 

The second deficiency is the lack of productive 
interaction in most sessions. The usual proce-
dure, which was frequently repeated in Buda-
pest, is that there are too many presentations, 
mostly supported by text-heavy Powerpoint 
slides, and little time control leaving not enough 
time for discussions – not to mention conclu-
sions. The panel sessions were also too proscrip-
tive where a series of short presentations trig-
gered prepared questions and often lacked any 
real contention between the panel members. If 
we all really agreed this much, we should have 
advanced much further by now. The intellectual 
capacity of the highly qualified audience was 
only actively exercised in the breaks and at lunch-
time, when participants used the time for face-to-
face social networking.

Milon Gupta
Eurescom
gupta@eurescom.eu

Hungarian-born professor Albert-Laszlo Barabasi 
from Northeastern University/Harvard Medical 
School gave an excellent presentation on "Network 
Science: From the Internet to Human Communica-
tions".
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Everybody seems to have come to terms with 
this tradition of organised meetings where it is 
more important to have a full agenda rather than 
discussion. However, the question should be 
asked if such a conservative approach to organis-
ing a Future Internet event is sufficient in view of 
the highly innovative nature of the subject and 
the progress we want to achieve.

Europe be brave

That said I would like to encourage the European 
Commission, the Polish Presidency, and the re-
search community to take a more innovative ap-
proach to organising the upcoming Future Inter-
net Assembly in Poznan in October 2011. It may 
be worthwhile to take one aspect of the discus-
sion, invite perspectives from various sectors and 
disciplines, and allow time for a meaningful dis-
cussion. If we are really brave, we could try to 
come to a conclusion. Another suggestion is to 
add some sessions with highly interactive for-
mats like Open Space and World Café that have 
proven to lead to results if properly done.

The Future Internet Week in Budapest showed 
the high level of European ambition and the high 
level of competence in Europe, but it also dis-
played some of the reasons why Europe, despite 
all of its efforts, has yet a long way to go before 
its Internet leadership dreams will come true.

Further information is available at  
www.fi -budapest.eu

Panel discussion on “Future Internet beyond FP7” - from left: Nick Wainwright (FIA 
and HP Labs), Heikki Huomo (ISTAG), Bridget Cosgrave (Director General, 
DIGITALEUROPE), Steve Wright (Head of Strategic Research in BT), and at the 
lectern Zoran Stancic (Deputy Director-General, European Commission DG INFSO), 
who chaired the session.

FIRE man: Anastasius Gavras (Eurescom) speaking at the FIRE workshop on 
Future Internet Research and Experimentation in Budapest on 16 May 2011.

One of the few really interactive discussions at the 
Future Internet Week - the session on "ICT and 
Sustainability" (from left): Alice Valvodova, 
Executive Director Global e-Sustainability
Initiative (GeSI); Seppo Yrjölä, Nokia Siemens 
Networks, Smart Grids and Engergy Markets 
Program; Jean-Marc Pierson, Paul Sabatier 
University, Toulouse, France; Anastasius Gavras, 
Eurescom; moderator Markus Fiedler, Blekinge 
Institute of Technology, Sweden



“challenge” the overall platform as a proof of con-
cept. Small and medium sized enterprises (SMEs) 
are expected to play a large role in this by develop-
ing and providing applications.

A main activity that runs throughout the five 
years is the Technology Foundation, often referred 
to as Core Platform. Its goal is to design and de-
velop a generic and open network and service 
platform that is capable of supporting application 
requirements from the various usage areas, e.g. 
transport, health, or energy. “FI-WARE”, coordi-
nated by Telefónica, has started as a three-year 
project to commence this activity. Furthermore, 
two support actions have started: CONCORD will 
provide the overall programme coordination, com-
plementing the administrative procedures of the 
Commission. INFINITY’s task is to identify poten-
tial experimental infrastructures that can be used 
for later trials, and maintain this information in a 
web-based repository.

Use cases

The eight use case projects play an important 
role. They will define scenarios from various us-
age areas to be trialled later, and define their use 
case specific requirements that the core platform 
will need to support. The use cases are intended 
to make sure that the core platform is fully suited 
for running applications from any potential appli-
cation area. 

Further information:
�� FI-PPP launch page on the EC website -  

http://ec.europa.eu/information_society/
activities/foi/events/fi-fpp-launch/index_
en.htm

�� FI-PPP website run by the CONCORD project –  
http://www.fi-ppp.eu

�� The European Future Internet Portal –  
www.future-internet.eu 
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Future Internet PPP programme launched
Five years for designing and trialling a new Internet

EUROPEAN ISSUES

On 3 May 2011, the public-private partner-
ship on the Internet of the Future (FI-PPP) 
was officially launched in Brussels by EC 
Vice-President Neelie Kroes and representa-
tives of the European ICT industry. The 
600-million-euro initiative runs for five years 
and aims to address the challenges that 
hold back Internet development in Europe. 
The projects launched after the first call of 
the FI-PPP will together receive 90 million 
euro in EU funding.

For about two decades, the Internet infrastruc-
ture has been increasingly used for applications 
it was not designed for. The avalanche of user-
generated content in the wake of Web 2.0, the 
increased usage for commercial applications, 
and particularly the rise of connected mobile de-
vices have pushed the Internet towards its limits.

The Future Internet PPP aims to overcome 
these limitations and create benefits for Europe-
an citizens, businesses and public organisations.

Uwe Herzog 
Eurescom 
herzog@eurescom.eu As part of the EC’s Innovation Union strategy, 

the FI-PPP has been created to support innova-
tion in Europe and help businesses and govern-
ments to develop a novel Internet architecture 
and solutions that will provide the desired accu-
racy, resilience and safety, which the current In-
ternet is more and more lacking while the data 
volumes and the application demands are in-
creasing exponentially.

This article gives a brief overview on the pro-
gramme and the projects that have already been 
started in the first phase of this initiative. 

The FI-PPP programme

The programme is structured in three phases 
(see figure). The first phase started on 1 April 
2011 and has a duration of two years. In the first 
phase the architecture will be defined, require-
ments from usage areas will be captured, and 
potential test infrastructures will be evaluated. In 
phase two the core platform will be developed 
and instantiated on the test infrastructure, while 
early trials of all usage areas will be run. Finally 
in phase three large-scale trials will be run to 

Launch of the Future Internet PPP (from left): Michael Fassnauer, Chief Executive Officer of UBIMet 
GmbH; Fernando Fournon González-Barcia, President of Telefónica D&I; EC Vice-President Neelie Kroes; 
Niels Højberg, Chief Executive Officer of the City of Aarhus; Javier Avila Jimenez, Chief Innovation Officer 
of Atos Origin
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CONCORD: Programme Facilitation & Support (CSA)

INFINITY: Capacity Building Support Action

The three phases of the FI-PPP

FI-PPP use case projects 

The list below provides an overview of the eight usage area projects started on 
1 April 2011.

�� FINEST - Future Internet enabled optimisation of transport and logistics 
business networks. Coordinator: Kuehne + Nagel Management AG

�� INSTANT MOBILITY: In the Instant Mobility vision, every journey and 
every transport movement is part of a fully connected and self-optimising 
ecosystem. Coordinator: Thales

�� SMART AGRIFOOD - Smart food and agribusiness: Future Internet for 
safe and healthy food from farm to fork. Coordinator: DLO

�� FINSENY - Future Internet for smart energy: foster Europe’s leadership in 
ICT solutions for smart energy, e.g. in smart buildings and electric 
mobility. Coordinator: Nokia Siemens Networks

�� SafeCity - Future Internet applied to public safety in Smart Cities: To 
ensure people feel safe in their surroundings. Coordinator: Isdefe

�� OUTSMART: Provisioning of urban/regional smart services and business 
models enabled by the Future Internet: water and sewage, waste 
management, environment and transport. Coordinator: France Telecom

�� FI-CONTENT - Future media Internet for large-scale content 
experimentation e.g. in gaming, edutainment & culture, professionally and 
user generated content. Coordinator: Technicolor

�� ENVIROFI - The environmental observation Web and its service 
applications within the Future Internet: to reliably provide the large & 
growing volumes of observation data across geographic scales, e.g. on air 
pollutants, biodiversity and marine data. Coordinator: Atos Origin
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News in brief

First Internet-dedicated satellites 
for Europe

Eutelsat's KA-SAT satellite spot beams coverage 
over Europe and the Mediterranean Basin 
(different colors show frequency reuse)

On 31 May 2011, Eutelsat Communications 
announced the commercial entry into service of 
its KA-SAT High Throughput Satellite, a six-ton 
telecommunications spacecraft dedicated to pro-
viding broadband Internet to consumers and 
businesses across Europe.

Together with Avanti's Hylas-1 spacecraft, 
which started operations some weeks earlier, Eu-
telsat’s KA-SAT belongs to the first European sat-
ellites fully dedicated to broadband Internet ser-
vices. KA-SAT is supposed to provide download 
speeds of up to 10 Mbps  and a maximum uplink 
of 4 Mbps irrespective of the user’s location.

These first Internet-dedicated satellites for Eu-
rope aim to address the "not-spot" problem, 
which means they aim to reach those places in 
Europe where it has so far not been possible to 
get decent Internet connectivity via terrestrial so-
lutions like fibre, ADSL, 3G, or 4G. Eutelsat’s Ka-
band system combines satellite and on-ground 
infrastructure for delivering high-bandwidth ser-
vices to users beyond range of terrestrial net-
works.

According to Eutelsat at least 13 million 
households are still beyond the range of ADSL, 
and 17 million access the Internet at speeds be-
low 2 Mbps, which excludes them from many 
media-rich applications. KA-SAT shall make it 
possible to deliver Internet connectivity at speeds 
comparable to ADSL for more than one million 
homes in Europe and large parts of the Mediter-
ranean Basin.

Built for Eutelsat by Astrium, the KA-SAT con-
cept is based on 82 narrow spotbeams connect-
ed to 10 ground stations. This configuration en-
ables frequencies to be reused 20 times and 
takes total throughput to beyond 70 Gbps. 

http://www.eutelsat.com 

First paper-thin smartphone

Researchers at the Human Media Lab of Queen's 
University in Kingston, Canada, have designed 
the world's first interactive paper computer, 
which is characterised by a flexible, bendable 
display. The smartphone prototype is named Pa-
perPhone and consists of a thin-film flexible E-
Ink display with a screen-size of 9.5 cm. The flex-
ible form of the display is supposed to make it 
more portable than current mobile computers, 
so you can stuff it in your pocket without ugly 
bulges.

Its electrophoretic display does not consume 
electricity unless refreshed, and the thin-film re-
sistive sensors in the flexible circuit respond to 
bends in the screen. You can play music files, 
make phone calls, navigate through e-books, and 
play games just by performing a simple bend 
function. 

“This is the future. Everything is going to look 
and feel like this within five years,” said Roel 
Vertegaal, director of Human Media Lab.
Being able to store and interact with documents 
on larger versions of these light, flexible comput-
ers means offices will no longer require paper or 
printers.

“The paperless office is here. Everything can 
be stored digitally and you can place these com-
puters on top of each other just like a stack of 
paper, or throw them around the desk”, said Dr. 
Vertegaal.

http://www.hml.queensu.ca/paperphone

USB-sized PC for 25 dollars

The Raspberry Pi Foundation, a UK-based chari-
ty, has developed a low-cost computer for edu-
cating children from financially deprived families. 
The computer is about the size of a USB key, and 
is designed to plug into a TV or be combined with 
a touch-screen for a low-cost tablet. The expected 
price is 25 dollars (about 17.50 euros) for a fully-
configured system.

The Raspberry PC has a 700 MHz-ARM11 pro-
cessor, 128 MByte SDRAM, a slot for SD-, MMC 
and SDIO cards, a USB and an HDMI port for a 
screen. The operating system is  Ubuntu, a popu-
lar Linux distribution. By the deadline of this 
magazine, it has not been announced yet, when 
serial production of the Raspberry PC will start. 
According to the Raspberry website, the device 
will be available to the general public later in 
2011.

Head of the Raspberry Pi Foundation is David 
Braben, who became famous as programmer of 
PC games like Elite and Elite II.

The concept behind the Raspberry PC re-
sembles the One Laptop Per Child (OLPC) proj-
ect, which sought to create a laptop for children 
in the developing world at a cost of 100 dollars. 
In contrast to the OLPC project Mr Braben and 
his associates would also like to encourage chil-
dren to play around with the device and learn a 
bit of programming in the process.

http://www.raspberrypi.org
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The networked cyborgs are coming

Since the sci-fi movie RoboCop hit the 
screen in 1987 everyone has an idea about 
cyborgs. What few people know is that the 
first real cyborgs already walked on our 
planet in the late 1950s.

The term cyborg was coined in 1960 by Manfred 
Clynes and Nathan Kline who used it in an article 
about the advantages of self-regulating human-
machine systems in outer space. Wikipedia [1] 
defines cyborgs as humans with bionic or robotic 
implants. According to this definition everyone 
with a pacemaker is a cyborg.

Retinal implants and augmented vision

A promising field for future cyborgization are reti-
nal implants [2], currently being developed by a 
number of private companies and research insti-
tutes worldwide. These implants electrically stim-
ulate the retina via nerve endings and can trans-
mit images directly to the optical centre of the 
brain. Retinal implants aim to restore at least a 
minimal vision of people suffering vision loss due 
to degenerative eye conditions or even people 
that are blind since birth. Experiments have 
shown that even people who are blind since birth 
can perceive patterns when the respective nerve 
endings are electrically stimulated.

Medicinal progress on vision restoration in the 
next years will possibly reach a level of perfection 
comparable to artificial limbs. Extrapolating 
these advances could mean that augmented 
natural vision with artificial images projected di-
rectly into the brain may become possible in one 
or two decades.

In 1958 the first pacemaker was implanted in 
a human body. Since then pacemakers have be-
come commodities and can be networked 
thanks to transtelephonic monitoring (TTM), 
which was introduced in the 1970s. By now, ad-
vances in medicine have enabled already a num-
ber of science fiction’s bold visions – and there is 
more to come yet.

So far implants and related advances in medi-
cine were focused on restoring lost bodily func-
tions of organs and limbs. The next step is en-
hancing capabilities beyond just function 
restoration. Evidence of performance optimisa-
tion can be found in the Paralympics, where 
sprinters with artificial legs are almost as fast as 
normal high performance athletes.

Milon Gupta
Eurescom
gupta@eurescom.eu

Anastasius Gavras
Eurescom
gavras@eurescom.eu

The first cyborg? Arne H. W. Larsson (1915 – 
2001), the first recipient of an implantable 
pacemaker in 1958.

Peter Weller as Police Officer Alex 
Murphy, also known as RoboCop

Irish-British artist and musician Neil Harbisson, 
who in 2004 became the first person to wear  
an eyeborg, a device designed to allow people 
perceive colour through sound waves. The 
inclusion of the eyeborg on his passport photo 
has been claimed by some to be official 
re cognition of Harbisson as a cyborg.
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Augmented cognition

At the beginning of the 21st century, the US De-
fense Advanced Research Project Agency (DAR-
PA) brought cyborg technology to a new level. In 
2001 DARPA launched a research programme 
on augmented cognition, with a focus on real-
time monitoring of cognitive states via physiolog-
ical sensors [3]. Augmented cognition aims at 
providing disruptive human-computer interaction 
capabilities. Application areas include personal 
assistance to enhance human performance, 
adaptive interfaces helping humans to operate 
complex machines, and decision support.

Neuroscience begins to understand the hu-
man brain, cognition and human behaviour in 
complex dynamic environments. Technology and 
engineering have started to develop and imple-
ment the concept of a brain-computer interface, 
and starts to deliver wireless and wearable inter-
faces. Although all applications are still in the 
experimental phase, this research field has 
made significant leaps forward. In particular 
progress is made in both directions: on the one 
hand controlling or communicating with a ma-
chine via brain commands, and on the other 
hand augmenting the brain’s cognition with ex-
ternal information.

Ultimately this technology will support hu-
mans to operate complex machines in complex 
environments and reduce or eliminate the prob-
ability of human errors in safety-critical environ-
ments, like aircraft operations or power plants. 
Furthermore it could provide the means to teach 
humans complex facts in a short time and aid 
the rehabilitation of damaged human brains.

Cerebral interfaces

United States patent 7177678 [4] describes a 
bi-directional cerebral interface system including 
a housing mechanism spaced at least partially in 
a cavity formed in the subject's skull. The system 
includes a communication mechanism with one 
or more sensors embedded in the subject's 
brain. It connects a control mechanism to the 
subject's brain and a communication link con-
necting the control mechanism to an external 
device for transmitting or receiving information 
related to detecting, predicting, controlling, or 
aborting abnormal brain activity of the subject as 
well as an output mechanism.

Considering the advances in neurosciences 
described above, the cerebral interface will be 
the logical connection of the human brain to the 
Internet.

Fast on artificial legs: South African Paralympic 
runner Oscar Pistorius

Conclusion

Augmenting human vision and cognition will en-
able services and applications that transcend the 
border between the real and the virtual world. 
History teaches us that what is technologically 
possible will also be implemented, irrespective of 
any ethical concerns. Thus, it is time to start a 
wide societal debate on the opportunities, risks, 
and limits of cyborg technologies.

References:
[1] http://www.augmentedcognition.org/
history.htm
[2] http://en.wikipedia.org/wiki/Retinal_ 
implant
[3] http://www.augmentedcognition.org/
history.htm
[4] http://www.freepatentsonline.com/ 
7177678.html

Diagramme on the functioning of a retinal chip implant by German medical technology company Retina 
Implant AG – http://retina-implant.de
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