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WHAT IT IS 
HOW IT WORKS 



 Broad consensus that future competitiveness in a globalising knowledge 
economy depends on research capability 
 

 Requires 
 Investment in higher education and research institutions 
 Access to first class research infrastructures 

 
 Coordination on European (and global) scale increasingly needed because 

 Limited investment funds available 
 Increasing level of infrastructure investments (both financial and in 

human resources) needed to remain at the cutting edge 
 Problems require broad data sharing and networking between 

national nodes – distributed RIs 
 

 RIs are Innovation and skills hubs, not (just) big machines or big datasets 
 

 
 

 
 

 

Importance of Research Infrastructures 



today: ESFRI Roadmap 2010  

Green: implemented, Red: 10-years expire on 2015, Black: stay on 
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ROADMAP 

Landscape Analysis: all RI offering open-access to European researchers 

ALL SWGs include an e-IRG expert 
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European astronomy and astroparticle physics remains very competitive on an 
international scale. 
 
   Good long-term strategy and planning are enabled through stability of 
       funding for ESA and ESO in particular. 

 
   The research areas in both communities are merging together: from the  
       investigation of solar properties up to gravity waves and the cosmic microwave 
       background. 

 
  There are research Infrastructures of very different scales ranging from 
      local/national to the European/international scale, delivering breakthroughs  
      and having a significant scientific impact with a special emphasis on the facilities  
      on the present ESFRI roadmap.  

 
  The Transnational Access programs have a great benefit on the scientific  
     output in special in the astronomy community: well established access and  
     re-use of scientific data. 

 
  Europe must focus on continued technology development and ensure it is 
      not reliant on outside suppliers for critical items.  



OUTSIDE Europe: 
 

Europ. Southern Obs.  Chile 
(VLT – E-ELT) 
www.eso.org 
 

HESS  Namibia 
www.mpi-hd.de/hfm/HESS 
 

CFHT  Hawaii 
www.cfht.hawaii.edu 
 

Anglo-Australian Obs. 
rsaa.anu.edu.au 
 

ALMA Chile 
www.almaobservatory.org 

I. Newton Telescope 
www.ling.iac.es 

Low Frequency Array 
www.lofar.org 

W. Herschel Telescope 
sci.esa.int/herschel 

Nordic Optical Telescope 
www.not.iac.es 

Liverpool Telescope 
Telescope.livjm.ac.uk 

Telescopio Nat. Galileo 
www.tng.iac.es 

E-MERLIN 
www.e-merlin.ac.uk 

CAHA 
www.caha.es 

Obs. Haute Provence 
www.obs-hp.fr 

TBL 
Spiptbl.bagn.obs-mip.fr 

Effelsberg  
www.mpifr-bonn.mpg.de 

IRAM Observatories 
www.iram-institute.org 

IRAM Observatories 
www.iram-institute.org 

WSRT 
www.astron.nl 

Sardinia Radio Telescope 
www.srt.inaf.it 

Gregor 
www.kis.uni-freiburg.de 

THEMIS 
www.iac.es 

SST/ SvST 
www.solarphysics.kva.se 

Obs. Del Teide 
www.iac.es 

Gran Telescopio de Canarias 
www.gtc.iac.es 

The map shows 
facilities offering 
 TA 

European VLBI Network 
www.evlbi.org 

European Astronomy 

http://www.mpi-hd.de/hfm/HESS
http://www.cfht.hawaii.edu


Lab. Sou. Modane 
www-lsm.in2p3.fr 

Lab. Nat. Gran Sasso  
lngs.infn.it 

Lab.Sub. Canfranc  
www.lsc-canfranc.es 

Antares 
Antares.in2p3.fr 

KM3NET 
www.km3net.org 

OUTSIDE Europe: 
 

Pierre Auger Lab. Argentina 
www.auger.org 
 

IceCUBE  Antartica 
Icecube.wisc.edu 
 

QUBIC Antartica 
www.qubic-experiment.org 
 

ESO , Chile 
www.eso.org 

Boulby Underground Lab. 
www.stfc.ac.uk/boulby 

Quijote CMB 
www.iac.es/proyecte/cmb 

Lab. Sou. Bas Bruit 
www.lscc.eu 

GEO600 
www.geo600.org 

Europ. Gravitational Obs. 
www.ego-gw.it 
wwwcascina.virgo.infn.it 

European  
Astroparticle 
Physics 
 

http://www.qubic-experiment.org
http://www.qubic-experiment.org
http://www.qubic-experiment.org
http://www.ego-gw.it


Analytical 
Facilities 
 
 
DELBOURGO  
PETRILLO 
 CLAUSEN  
WECKERT  
PALSTRA  
HARRISON  
CEH  
CZITROVSZKY  

 
   Rich set of RIs, synchrotrons, neutron sources, FELs in continuous evolution. Most 
national facilities fully open to transnational access, coordinated at EU level  (Calipso, 
NMI3, Laserlab)  

 
   Clustering of analytical facilities in large research campuses: Grenoble, Harwell 
Campus, Hamburg, Trieste, Villigen, Lund, Saclay  with impact on the research system 
and innovation.   

 
  Conversion of High Energy Physics in Photon Science (PSI, DESY (SLAC)) 

 
  Start-up of new class of infrastructures focussing to a science programme 
(structural biology, nanoscience, …) based on complementary infrastructures well  
connected  or co-located with Analytical Large Scale Facilites  (PSB, BioStructX, 
NFFA, C-ERIC) 

 
  Europe has a lead in the technology of accelerators and light sources, strenght in 
electron microscopy and laser science 

 
  Europe must develop a robust framework for sustainability and maximum return 
from investment 



SLS / SINQ / SµS / 
SwissFEL – CH 

neutron sources synchrotron radiation sources muon sources FELs UNDER CONSTRUCTION 

Diamond / ISIS –
UK / 

MaxLab / ESS – SE  

ESRF / ILL- FR 

SOLEIL / LLB- FR/ 

ANKA – DE  

HZB – DE / 

ALBA- ES 
ELETTRA / 
FERMI - IT 

PETRA III / FLASH / 
EUROPEAN XFEL – 
DESY-PHOTON 
SCIENCE 

ELBE – DE  

FELIX / FELICE- NL  

DELFT- NL  

BNC – HU  

UJF – CZ / 

MLZ- DE  

IFE – NO .no 

Atominstitute – AT 
/EN/ 

http://www.diamond.ac.uk/http:/www.isis.stfc.ac.uk/
http://www.diamond.ac.uk/http:/www.isis.stfc.ac.uk/
http://www-llb.cea.fr/
http://www.helmholtz-berlin.de/
http://www.helmholtz-berlin.de/
http://www.xfel.eu/
http://neutron.ujf.cas.cz/
http://neutron.ujf.cas.cz/
http://www.ife.no
http://www.ife.no
http://ati.tuwien.ac.at/reactor/EN/
http://ati.tuwien.ac.at/reactor/EN/
http://ati.tuwien.ac.at/reactor/EN/


Argo has contributed to decrease by 70% the salinity 7-day 
error forecast in the top 100m of the ocean.  

IAGOS-ERI deploys newly developed high-tech instruments for 
regular in-situ measurements of atmospheric chemical species 
(O3, CO, CO2, NOy, NOx, H2O), aerosols and cloud particles 
from commercial aircraft platforms. 

gelsomina.pappalardo@cnr.it    ESFRI – ENV SWG  

mailto:gelsomina.pappalardo@cnr.it


Geological data 

Experimental labs 

Georesources 

Remote sensing 

Geoagnetism 

Geodesy 

Seismology 

Volcanology 

Areas of planned 
EPOS expansion:  
infrastructures  
in georesources,  
raw materials &  
geohazards 

ORFEUS EFEHR EMSC 

EUREF-GNSS 

GEO SuperSites 

 
GIGANTIS 

 

Geochemical labs 

Drilling equipment 

Underground labs 

Exploration data 

Modeling facilities 

Fault observatories 

OneGeology 
EuroGeoSurveys 
ICDP/IODP             

InterMagnet 

ESA / ESRIN 

NERA 

RIs for Solid Earth Science 



RIs for Solid Earth Science 



  RIs for Biodiversity and Ecosystems 

Environment RIs is a complex system with different 
components (atmosphere, ocean, land, solid-Earth, 
biodiversity and ecosystems; and all strongly linked and 
interdependent) and a multidisciplinary approach is 
needed.  
 All the RIs in the environmental domain 

are distributed, as expected by nature 
reflecting the diversity of the geographical 
areas.  
 
It is therefore important to bring 
the existing RIs to work together, 
to cluster, and ensure that new RIs 
complete the existing ones in order 
to make efficient use of sparse 
resources. 
 



Gabriela Pastori 
Head European Relations 
Biotechnology and Biological Sciences Research Council, UK 



Bioinformatics 

Functional Genomics in the Mouse Clinical Research 

Translational Medicine 

Biobanking 

Structural Biology 

Marine Biology 

Imaging 

Chemical Biology 

Systems Biology 

Biorepositories - Microorganisms 

Agri-ecosystems 

High Security Labs 

2nd generation RI 3rd generation RI 1st generation RI 

Biological Sciences                       Biological Resources                                 Medical Sciences
                        Production Systems 





Customized healthcare 
Personalized medicine and healthy ageing 
 

Transition phase: from a one-size-fits-all to tailoring the  

needs of the individual 

 

Pharmacogenetics* - 250,000 admitted to hospital in UK per year  

due to adverse reactions to commonly prescribed  drugs  

- costs to NHS approx. £466 million annually 

 

Driven by and relying on large and heterogeneous data  

- laboratory and clinic, and by citizens and patients! 

 

Already beginning to be met by Health and Food RIs 

 

Increasingly tailored interventions will require effective, agile, 

integrated services throughout, e.g. new clinical trial designs 

shifting in focus from population to individuals. 
 

      

BioMedBridges , a €10m project funded by the EC 
until December 2015, is a joint effort of twelve 
health and food RIs to develop shared e-
infrastructure to allow data integration in the 
biological, medical, translational and clinical domain 



Sustainable and healthy food 
 

Global demand for food is predicted to increase 50% by 2030 and 100% by 2050 

Global food security crisis - direct impact on and by Europe’s population and economy 

Europe 

• Crops yield declined in the past 20y 

• Extreme climatic events (2003) led to 36 bn Euros in economic losses for the agriculture sector * 

• Impact on environment - crops and livestock production increases CO2
 emissions in EU and 

elsewhere; impact on land. 

We need to produce more food, using less water, energy and chemical inputs 

 

Food security is also about improving nutritional and health benefits of foods, and making it 
accessible and affordable, globally.  

 
 Europe is well placed to establish and integrate key European infrastructures 

 
Integrating scenarios, observations, experiments and models for the development of 
food-value chain, agro-ecological and socio-economic projections with fewer 
uncertainties. 
 
Unlocking non-food systems: biorenewables, bioenergy, bioeconomy 



CONNECTIONS BETWEEN RIs 



ENERGY Research Infrastructures 











e-IRG 



• As e-IRG and ESFRI move towards an integrated analysis of the new research infrastructure projects, 
including upgrades of existing research infrastructures, it has become urgent that EC programmes, 
like H2020, address the support of data- producers and data-managing infrastructures in an 
integrated way.  
 

• The pressure to develop adequate IT solutions in the Research Infrastructure projects could be better 
served through a further integration of calls between the DG-RTD and DG-CONNECT in the field of 
Research Infrastructures.  

 

• Sustainability of transversal e-infrastructure cannot be afforded by the data producing RIs that, on 
the other hand, must refine their efforts to be compliant with the best-accepted data formats and 
analysis protocols emerging in the field. 
 

• Storing and retrieving scientific value is the goal and this requires a large effort in defining metadata, 
formats, appropriate semantic data mining tools, and advanced data analysis and computation 
facilities that should operate at the proper scale (local, cloud) for each scientific community or 
application. This requires a continuous dialogue between data producers, RI users, IT developers and 
legal/ethical issue administrators.  

 

 
 

Integration of Research Infrastructures 



Presentation to ESFRI EB 

National Delgations 
collect and present 
on behalf of MS(s) 
and AS (S) 
 
or EIROFORUM 
presents 

SWG starts analysis 
ESFRI asks EB to 
perform   
Pre-screening and to 
report to Forum 
(eliminate uneligible 
projects) 
and attributes to 
SWGs 
Analysis of National 
Strategies 

Science 
Scientific Analysis: 
Uniqueness 
Increase of capacity 
Global Competitiveness 
 
ALL PROJECTS undergo 
independent  PEER REVIEW   
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Pan European Relevance 
Application of Indicators by 
SWG/EB 
Analysis of Smart 
Specialization Strategies 
National Roadmaps 

Assessment Matrix 

Governance 
Management 
Financial Plan 
 
IMPLEMENTATION  
Group 

E-IRG 
white 
paper 
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G 
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The Selection and Assessment Process of the Projects  
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• candidate projects for the 2016 ESFRI 
Roadmap (2-3 max. per SWG); 
 

• emerging projects to be mentioned in a 
separate part of the final report, not yet 
ready to be included in the “LIST”; 
 

• rejected projects -  projects that shall not be 
considered further for the Roadmap 2016 
with detailed explanation for this rejection 

The SWG presents an overall recommendation to the EB and Forum 
in the three categories: 

ASSESSMENT OF MATURITY BY THE IMPLEMENTATION GROUP 
                                           USING THE METHOD OF THE AEG-2012: 
                         



• balance between the thematic fields of the SWG; 
• relevance of projects for EU policies; 
• global dimension of projects. 
 
The EB will present a recommendation per project to the Forum 

Final check and proposal to Plenary Forum (step 5) 
Based on the A) overall recommendation for strong candidate projects from each  
SWG and the B) maturity recommendation per project from the IG, the EB will  
execute a final check on the following criteria: 

Final decision (step 6) 
The Plenary Forum in fall 2015 decides on the status of 
each proposed project by attributing: 
‘retained projects’ resulting in appearance on the 
2016 ESFRI Roadmap,  
‘emerging projects’, resulting in a list of emerging 
projects complemented by ‘gaps analysis’, 
‘rejected projects’. 
 
                    And decides the PUBLICATION OF THE  
  



FOLLOW-UP: 
According to the 10-year rule we know that: 
 
There will be at least 10 projects phasing out in 2017 
making room for a  
ESFRI Roadmap 2018 update 
 
 
There will be at least 6 projects  phasing out in 2019, 
making room for a 
ESFRI Roadmap 2020 update 
 
 
 
 
ALL INFO on ESFRI web site, and for Italians on:  
www.ESFRI.it 
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