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FET Flagships Study

e Call for Tender FET FLAGSHIPS (SMART 2009/0051)
of the European Commision

e Future and Emerging Technology Flagships (FET-F‘s)
10 months (starting 2009-12-22)
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Fokus der Beispiele fur Ergebnisse

* Lessons learned aus vergangenen Initiativen
* Unterschiede von Forschungsfeldern

* Eignung bestehender Fordermechanismen



ldentitication Ot previous
flagships

e (Criteria

Focus on “Grand Challenge”

With ICT innovation a key
component

Multi- or interdisciplinary
research activities

Duration of 10 years
Budget of €100 m per year

 [nformation on:

Goals

Funding level
Funding source
Partners involved
Planning horizon
Result

Impact

66, initiatives 23 in detall
Different approaches

big budget vs. small budget
infrastructure vs. project based
narrow vs. broad focus

Different scientific areas

Genomics, Cancer Biology,
Ecology, Information
Technology, Astronomy,
Computer Science and
Engineering, Autonomous
Vehicles, Particle Physics, etc.



Previous Flagship-like initiatives:

ADVANCING scif ENCE. SERVING SOCIETY

AAAS Collaboration

Previous flagship-like examples

DARPA Challenge
Human Genome Project
Large Hadron Collider
Long-term Ecological Network
Strategic Computing Initiative
Assembling the Tree of Life

% ADVANCED SIMULATION AND COMPUTING

Predicting, with the behavior of nuclear weapons
ASC through compr nce-based simulations

\ssembling the
Tree of Lite ? =

Ambition Plausibility

Structure Integration SUCCESS Fa Cto I'S

Lessons

I s learned
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DARPA Grand Challenge

— Goal: prize competition for autonomous ground vehicles
— Announced 2002 (04/05: desert, 06: urban environment)

— Ambition: up to USS 10 m prize money for a well-known
challenge

— Plausibility: no roadmap, but ambitious goals and
milestones; no successful track completion in first
competition

— Structure: extensive rules and logistics (information,
qualifying ...)

— Integration: competition between teams, but focusing
effect

— Impact: huge leap in technology sophistication, estimated
of the amount of money spent much greater than prize
money; very strong effect on the coherence of the field



Lessons learned (DARPA)

— Success: huge technological leap, strong impulse for the
field

— Challenge: competition is also a deterrent (but
participation from more established industry and hungry
companies keen to demonstrate abilities); academic
interest often student-driven

— Vision: design of the competition was a challenge

— Flexibility: was necessary, e.g. due to failure of first
competition

— Criticism that competition had the drawback of being
forced to find a winning team at the cost of scaling back
ambitious goals.



Analysing the Tree of Life

— Goal: evolutionary history for a major lineages of life
— Established 2002, duration 10-15 years
— Ambition: huge challenge as there is a plethora of taxa

— Plausibility: long planning, but lack of roadmap and
milestones

— Structure: NSF grant mechanism, NSF PO, US$112m
grants, only few mechanisms for formal or informal
interaction between projects

— Integration: based on experience, changes in 2010 call
with more emphasis on the integration

— Impact: large impact for individual aspects (e.g. beetle,
flowering plants, fungal families); but integration of
different lineages a huge challenge.



Lessons learned (Tree of Life)

— Success: Identification of an important conceptual
initiative by a community of scientists

— Not yet a success: “Tree of Life” as such

— Vision: roadmap or vision necessary for a clear
understanding of the whole initiative

— Oversight: periodic internal or external evaluation lacked
until 2008

— More emphasis on coordination needed: the sum should
have been larger than its parts

— Balance between investigator needs and program
requirements. In case of NSF this happened through
changes in call — with appropriate response



Lessons learned (others)

Human Genome
— Ambitious goals that many did not quite believe to be realistic
— 5-year strategic plans with continuous updates and reviews
— Many formal meetings & information sharing
— Capabilities check of the community

Large Hadron Collider
— Strong sense of community and strong peer pressure
— CERN as a key enabler helped by international collaboration

Long-Term Ecological Research Network
— Put information management in place prior to data collection
— Provide incentives for collaboration
— Regularly evaluate progress
— Clarity in research questions to unite the community

Strategic Computing Initiative
— Lack of common goals might lead to disintegrated efforts



Success factors (all examples)

Results: Cross-cutting principles

* Involve the research community in shaping the
program

« Balance individual researcher goals with those of
the initiative

» Clearly define and evaluate goals of initiative

« Leadership

* Develop an appropriate structure

« Create an environment conducive to integration

« Implement data management plan prior to data
acquisition



Fokus der Beispiele fur Ergebnisse

e Lessons learned aus vergangenen Initiativen
* Unterschiede von Forschungsfeldern

* Eignung bestehender Fordermechanismen



ex ante Impact assessment
summary

0 = no impact

4 = high impact i )
Understanding Life through

future ICT

competitiveness of European Research
4
/

public relation
~ /7,
AN

Anticipation by
simulation - Managing

appropriateness of FET model

<

— . impulses for improved co-ordination of
/ member states

-

impact on societal problems « <

developement of new markets Relevance for industry
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Kesource and key player
_analvsis

Network analysis

,/'.
* Size of community
* Network intensity

| e Country involvement

\
J'./ . 'll(/' . . - - -
Computing ' National initiatives
requirements » Dedicated programs
* Supercomputers * National institutes
¢ Cloud computing
/ N J/
Infrastructure Stakeholder analysis
* Labs * |ndustrial absorption
e Test beds potential
¢ Data resources * Researchers
T—
e
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Understanding Complex Soc!l I Novel (gantum)

Cells Systems Computing
Characteristics
main EU instrument used collaborative collaborative single institute grants
projects projects
actors in EU projects 145 378 209
nr. projects 23 56 102
average part./project 6 7 2
int. cooperation in EU projects low high medium
structure of community tight integration broad, highly integrated
fragmented
clusters 4 3 1

overlap with other topics low low high
Key player nations  CH, DE, FR, NL, DE, ES, FR, NL, AT, DE, DK, FR, IT,

SE GB GB

National activities
programmes few, specific few, specific many general
other EU infrastructure
JRC
centres, groups generally in line with funding programmes
CH, DE, ES, IT, NL,S, CH, ES, NL, SI AT, CH, DE, ES,
FR, GB, IT, NL,
PL, SE, SK

ERA-NET Complexity Net Upcoming ERA+
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Resources and key players

Core integration

A

Novel computing

v

Number of actors in EU projects
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Infrastructure

Understanding Complex Novel Total
How important is... Cells Social Computing
(weight 1..10) Systems

4.1  the use of supercomputing for 8 8 10 26
this flagship topic in general

4.2 asingle joint supercomputing 4 0 3 7
facility (rather than possibly
smaller scale computers for each
group)

4.3  much faster processing power 5 7 5 17
than available today

4.4  ajoint infrastructure for data 3 4 3 10
collection and data management

4.5 facilities for storing very large 5 8 6 19
amounts of data (e.g. Petabytes)

4.6  the use of cloud computing (1) 3 7 5 15
for this flagship topic in general

4.7  data bases to integrate mostly 6 0 3 9
results from the projects

4.8 knowledge management 6 6 5 17
infrastructure (e.g. for papers,
reports, lab books, etc.)

Total 40 40 40
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Infrastructure
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Fokus der Beispiele fur Ergebnisse

e Lessons learned aus vergangenen Initiativen
* Unterschiede von Forschungsfeldern

* Eighung bestehender Fordermechanismen



( Landscape
o ICT

Programmes |Wind Energy 6B€
Solar Energy 16B€
. Instruments
Na\‘ona‘ _JBioenergy 9 B€
and New thematic A carhon Capture & Storage 13B€
- onal initiatives Electricity Grid 2 B€
Reg‘o:; Sustainable Nuclear Energy 7 B€
Funas iti
o _\ @ JTI Artemis Eniac_ . _
" Clean Sky IMI FCH
.l
CT forTT
Energy efficiency
[
EC N
Energy Efficient Buildings
Funds Future of Factories
. Green cars Health
Future Internet| Smart grid
: TT, mobility & logistics
. Content
Utilities & Environment

ials

Applied
Research

Fundamental

»Development »Innovation » Deployment

Market set up

Research
* EERP - European Energy Recovery Plan
NER300 — New Entrants Reserve 300 Million Tons



FET-F Framework: Governance models etc.

Frameworks collected, described, and analysed

O T 9

)
)
)
)

o

AAL (Ambient Assisted Living Joint Programme, Art. 185)
ARTEMIS (Joint Undertaking, Article 187 )
CERN (Nuclear research centre)

EIT KIC (European Institute of Technology / Knowledge and Innovation
Communities)

ESA (European Space Agency)

ETP (European Technology Platforms)

EUREKA

EUREKA Cluster CATRENE

EUREKA-Eurostars

FoF (Factories of the Future, PPP (Public-Private Partnership) in FP7)
FP7 Cooperation

IMI (Innovative Medicine Initiative Joint Undertaking, Article 185)
ERA-NETSs (using as a particular example the MNT ERA-NET)



SUITaDIIITY assessment: Criteria

set

e Set of criteria
e Defined by study team

e Evaluate all criteriafor all frameworks
e Study team and framework experts

e Define weights
a4 Domainexperts and study team weighting

e Suitability assessment for all frameworks based on all criteria
e For domain expert and study team weights

N N N
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11

Suitability assessment: Criteria set 1

Legal Framework
Does the legal framework facilitate:

EU-wide cooperation

1.2

participation of international partners in projects

13

funding for international partners

14

usage of different funding sources (e.g. EU-FP, national, regional etc.)

1.5

flexibility of funding mechanisms ; e.g. (annual) basic funding, project-
/program funding, open competitive bidding

1.6

multiannual commitment (e.g. concerning budgets)

1.7

longterm cooperation

1.8

research in teams in single member states

19

single researchers

1.10

competitions (awards/prizes)

111

competition between ideas or teams, i.e. competitive calls (with/without
deadline)

1.12

flexibility in the structures (i.e. decision bodies, governance models etc.)

1.13

autonomy (i.e. making its own funding decisions)

1.14

rules of cooperation between partners and IPR Regulations (e.g.
consortium agreement)

29.04.20112010-06-01
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Suitability assessment: Criteria set 2-3

Types of RTD activities/ Instruments
Are there activities available or implementable that support:

Governance

Does the governance structure support:

- . . 3.1 fundamental/basic research
2.1 efficient management of different funding sources u /basi
3.2 industrial and experimental research
22 interplay of public decision making bodies 3.3 technology development/application-oriented research
23 simple, direct hierarchical structures with clear competences 3.4 studies and roadmapping activities
3.5 ublic relation actions
24 responsibility of scientific leaders in the management p - - -
3.6 information exchange and cooperation between projects
25 different channels to reach a broad acceptance by the public 3.7 involvement of all actors along the value chain (universities,
2.6 quality control and continuous improvement research'lnstltutlons, industry, users)
3.8 networking
2.7 strategic development 3.9 co-operative RTD projects
2.8 long-term commitment of all partners including the funding 3.10 international collaboration
providers (EU, member states) 3.11 exchange of researchers
3.12
2.9 transparency in the evaluation and selection process conferences and workshops
3.13 PhD scholarships
2.10 an environment favourable to integration 3.14 research grants (single researchers)
3.15 (co)funding of joint infrastructure
3.16 centres in several EU locations
3.17 flexibility of consortia (e.g. mechanisms for changes in the
structure of partners and involvement of third parties
(associated partners) during the project
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Results (all)

Era Nets (e.g. MNT} _

_ ARTEMIS

IMI . CERN

— EITKIC

FP7 Cooperation |—
FOF (FP7) ~ ESA
EUREKA-Eurostars — _~ETP
EUREKA Cluster

CATRENE EUHERA
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Results (winner’s board)

Ranking based on expert weights

Top ranked Total over all Crit. 1 Crit. 2 Crit. 3
initiatives flagship topics Legal Governance Instruments
1. EIT- KIC 492* 170* 109 213*
2. ESA 466* 161* 119 186
3. CERN 464* 128 135* 201*
4. EUREKA-Eurostars 437 158 118 161
5. FP 7 Cooperation 435 99 119 217*
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Framework conclusions

Strengths of top ranking instruments Specific points for EIT-KIC

. Legal framework
. Long-term cooperation
. Multi-annual budget commitment
. EU-wide cooperation
. Usage of different funding sources
. Governance
. Transparency in evaluation, selection
. Long-term commitment of all partners
. Strategic development

. Simple hierarchical structures, clear competences

. Different channels to reach a broad public
. Instruments
. Support co-operative RTD

. Flexibility of consortia (less important for Cells)

. Studies and roadmapping activities

. Involvement of all actors along the value chain

. International cooperation
. Co-funding of joint infrastructure

Cross-checked with Sherpa report results.

Legal framework
. An environment favourable to integration
. KIC does not support single researchers
. Transparency

Governance
. Strong competition between ideas
. Multi-annual commitment

Instruments

. Strong networking effects through the co-location
centres / nodes

Improvements:
. Scientific leaders as managers
. Avoid conflict of interest of board
. Stronger basic research component
. Adapt the co-location centre concept
. Selection not to be based on funding alone
. Seek synergies with structural funds
. Intermediate steps and goals
. Strong political drivers and leaders
. Monitor development of KICs



Implementierungsvorschiag:
EIT-KIC model for EFI

report

/ create,

— ECregulation

aluate

J\

‘ select,

aluate

= contract

Flagship A Flagship B FlagshipC [l

* Management
* Research lab
e University

= 1-6 centres

— Infrastructure /
Joint Services |' [m

-
"ROHIPS

Flagship \

Management

¢ 3 Universities
e Labs
¢ 1 sub-node

e Computing
e Research
Institute

e Knowledge Mgt.
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Beispiel fur ein konkretes FET

Clacochin

AASNID E

GE examples — focus Industry
+ Toshiba Research Europe

Hl a0 ; DE examples- focus Universities
e S » Ruprecht-Karls-Universitat Heidelberg
FLAGSHIPS + Universitat Ulm

+ Max Planck Gesellschaft O

AT examplesk focus Research Centers —
+ Alstrian Research Center

. Universitatlnnsbruck

+ Akademie der Wissenschaften

FR examples — focus Research Centers
+ Centre Mational de la Recherche Scientifiqhe
+ Universite Paris Sud '
+ Alcatel Thales IIl V' Lab

International cooperation

CH examples — focus Univeréities
« ETH Zirich

+ Universite de Geneve

+ Lniversitat Basel

ES examples —focus Regional Centers !/ ).

+ Institut de Ciénces Fotoniques IT examples - focus L

+ Quantum Information Technologies in Madrid « Pirelli Labs Y
+ Laboratorio Europeo di spettroscopie nonlingar

+_niversita degli studi di Camerino
/ PP

ﬁ EU cooperation (e.g. FF7 projects)

29.04.20112010-06-01 FET FlagshipsFET Flagships
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EFl Budget and Commitments

Source

Total Flagship Budget

m
I

- ¢ Dedicated FET-F funding
EC contribution ¢ Framework Programme etc.
/- Structural funds
e 7

e Contributionsfrom MS

regional

Regions

Industry

EC: regulation, EFl budget, monitoring and control
MS: regulation, flaghip budget, national infrastructure, resources
Regions: funding + structural funds

Researchers, universities: set-up, MS motivation, in-kind contribution, management

29.04.20112010-06-01
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FET Flagships auf CORDIS

http://cordis.europa.eu/fp7/ict/program

European Challenges and Flagships
2020 and beyond

Report of the ICT Advisory Group (ISTAG)

Future and Ererging Technologies

July 3009

Firape o Commb it
Il smsssam Saciatyand Mdia
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Print | Legal

European Commission
ICT Research in FP7

European Commission >

Home

Programme

Future & Emerging
Technologies(FET)

FET - Flagship
Background
News & highlight
Events
Docurnents
Working groups
Participation
Contact
FET Proactive
FET-Open
FET-Newsletter
Participating
Projects

Newsroom

Work programrme.

Keyword

Organizatianal structure

oin us in

CORDIS > FP7 > ICT > Programme > FET > Flagship Initiatives >

Future and Emer

Welcome to the FET FLAGSHIP INITIATIVES

FET Flagships are ambitiouss large-scale, science-driven, research initiatives
that aim to achieve 4 visionary goal. The scientific advance should provide a

strong and broad basis for future technological innovation and econormic exploitation
in & variety of areas, as well as novel benefits for society

NEWS

FET Flaaship Pilots in preparation
Backaround

FET Flagships - Roadmap towards 2013
Working qroups

Documents

Past Events

Contact

News & Participation

FET Flagship Study; Final Report (%) 1623kb)

EET Flagship Pilots in preparation

The European Future Technologies Conference & Exhibition (4-6 May 2011,Budapest]
will give ample space to the FET Flagships initiative. The programme will feature the formal
launch of the Flagships pilots, plus a panel discussion on the research policy aspects of the
initiative and dedicated scientific sessions

Analysis of Flagship-like Examples(T) 753 kb) from the FET Flagships study

ntact | english (=n) B3

.=

FLAGSHIPS

EET Fla Flyer
(3] 653kb)

eutema Technology Management GmbH
Austrian Research Promotion Agency

FET Flagships

for Impl tation

bl

H]

FLAGSHIPS

Summary Report

Erich Prem, eutema
Stefan Lasser, Thomas Zergoi, FFG

eutema Technology Management GmbH (eutema), Austrian Research Promation Agency (FFG)
in cooperation with the American Associafion for the Advancement of Science (AAAS)

me/fet/flagship/

Moving the ICT frontiers
astrategy for research

on future and emerging technologies
in Europe

» =« Future and Emerging Technologies

Eurepean Comm kst n
Informatisn Sactaty and Madia
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Research

FET Flagships going public

pdated ity 3t wart eseETKESEA ch com
5 2010

Iter Bill for fusion project soars - p4

Europe

Election What the UK's political crisis
means for research - p7

Researchers want email, web and mobile data
to help policymakers manage future crises

A group of sacial scientists, mostly from Earope, is pro
posing a 1-billior-euro project that would use data on
human behaviour to help policymakers predict and react
to social and economic emergencies such as acts of ter-
roxizm or financial erises.

The FUTURICT Knowledge Accelerator project is heing
eoordinsted bythe Swiss Federal Institute of Technology
{ETH) in Zurich. The project’s ambition is to encourage
a sty

more

ph)ln.m.tuuplst George Sum axprmeu an Interestin
involving his New-York-based Institute of New Economic
Thinking and alse the Central European University in
Budapest.

The proposal will be submitted to the Eutapean
Commission’s Flagship Programme, a funding mecha-
mism For innovative pan-European [C1-based research.

& one-year pilot phase will determine whether the
knowledge accelerator secures longer-term finding from
the Commission of 20 million euros a year for 10 years,
The ETH-led group will also need to attract funding of
arsund 80m euros per year from other sources including
individual govemments and the private sector.

Steven Bishop, a mathematician at Umv("snly College
London, told Research Furope that discussions are ango-
ing particularly with telecoms companies, The atiraction
for these comparies wield be the ability to use the data
for commercizl purposes, he says.

“An improved ability to model and simnlate social
Eynamics is going to aceelerate our knowledge hugely

by Laura Houd
because we really do ot fully understand how we inter-

act with technology, or indeed with each other,” says
Bishop. “It's bizarre that we can put men om the moen
and knowinfinite amount of detail absut microsopic ele-

ments of the bodies in our nmiverse but we still cannot
predict an dection.”

scientific and
s o b LTy o oy iliglo cuttrerias
fur them.”™

The project team is planning to galhe' data on an
immense scale—from mobile phones, global position-
ing systems, web and email use, and search engine
requests.

Helbing acknowledges that there will be concemns
about the secutity of the data, and that obtaining con-
sent from large numbers of people will not be easy,
though he says these could have technical fixes. “The
issue seems to be to develop better technologies to allow
one to do business without violating privacy,” he says.

“Wie will have an ethics comnittee to deal with issues
ke the storing, anonym.s ng ‘processing of sensi-
tive b . “We will also develop technologies
for decentralised storage and evaluation, so I do not
think all data will be stored in one place. Furthermore,
we are developing experimental techniques that allow
one to do relizble behavioural measwements without
Imowing who the partizipants are.”
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Possible Early Warning Sign for Market Crashes

Complexity researchers who study the behavior of stock markets may have identified a signal that

precedes crashes

They say the teltale sign is a measure of co-movement, or the likelihood of stocks to move inthe same
direction. When a market is heakthy, co-mowvement is low. But in the months and years before a crash,

s ement seems to grou

Regardless of whether stock prices go up or down or stay the same, they do so in tandem. People are
copying each other, and a small nudge can send everyone in the same direction. The system sppears

primed for collapse.

“One of the most impartant things happening now is that econamists are trying to understand, what is
Syrstemic risk? Uihen is the entire system wulnerble to disaster? Qur resutts show that we have a direst,
unambiguous measure of that vulnersbility ” said Yaneer Bar- Yam, prasident of the Hew England

Complex Systems Institute.
I

Seen through an
econophysicist's
eyes, a stock
market panic is an
avalanche.

Bar- Yam's findings, released Feb. 13 on ariiv, are part of an
emanging research field known as econophysics. It applies to
economics insights from the physical world, especially from
systems in which networks of interacting units produce radical
collective behaviors.

Heated uater tuming to gas is one such behavior, knoun
techically 55 @ phase transition. Another is snow gathering into an
awalanche. Seen through an esonophysicist's eves, 3 stock market
panic = an avalanche, too
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: FFG

Kontakt

Mag. (FH) Stefan Lasser
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FFG Bereich:
Europaische und Internationale Programime

Funktion:

Experte Informations & Kommunikationstechnologien
Frojektmanager

Telefon:
0ay77aa-4210

Email:
stefan.lassergoffg.at
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