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Research and experimental development R&D  comprise creative work undertaken on a
systematic basis in order to increase the stock of knowledge, including knowledge of man,
culture and society, and the use of this stock of knowledge to device new applications.
[ 1 RéD

R&D basic research, applied research,
experimental development

The term R&D covers three activities: basic research, applied research and experimental
development. Basic research is experimental or theoretical work undertaken primarily to
acquire new knowledge of the underlying foundation of phenomena and observable facts,
without any particular application or use in view. Applied research is also original
investigation undertaken in order to acquire new knowledge. It is, however, directed
primarily towards a specific practical aim or objective. Experimental development is
experience, which is directed to producing new materials, products or devices, to installing
new processes, systems and services, or to improving substantially those already produced

or installed.
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Researchers are professionals engaged in the conception or creation of new knowledge,
products, processees, methods and systems and also in the management of the projects

concerned.
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ESFRI: European Strateqgy Forum on Research Infrastructures

2008
(M€) (M€/year)
CESSDA 30 3 2013
CLARIN 104 76 2014
Social Sciences |DPARIAH 12] 4 2013
and 2001
Humanities  |European Social Survey 54** 9% 2008|
SHARE 11.6) 0.3 2008
AURORA BOREALIS 635 325 2014
3 (+6000€]
COPAL (ex EUFAR) 50 Jhour) 2012
EISCAT 3D Upgrade EISCAT 60-250] 4-10 2015
EMSO 160 32 2013
Environmental
Sciences  |EPOS 500 80) 2018
EURO-ARGO (GLOBAL) 80 73 2011
IAGOS 15 0.5-1 2012
ICOS 128 14 2012
LIFEWATCH 370 71 2019
SIAEOS Svalbard 50 95 2012
ECCSEL 81 6 2011
HIPER 800 20204
Energy IFMIF (GLOBAL) 1000 150-80) 2020
JHR 500 24-33 2014
BBMRI 170 15 2013
EATRIS 255 50) 2013
ECRIN 50 5 2014
ELIXIR (GLOBAL) 470 100) 2012
( EMBRC 100 60) 2018
Biological and | EU-OPENSCREEN 40 40 2012
Medical
Sciences | EuroBiolmaging 370 160) 2012
High Security BLS4 4
Laboratory 174 24 2018
Infrafrontier 270 36 2010
INSTRUCT 300 25 2012
( EMFL 120 g+ 2015
ESRF Upgrade 238 83 2009-2014
' EuroFel (ex-IRUV-FEL) X 1200-1600]  120-160] 2007-2020]
Mfﬁ;;;'&;fd European Spallation 1300 110]_2019-2020
Faciliies  |European XFEL X 1043 84 2014
ILL20/20 Upgrade 171] 5=+ 2007-2017
CTA 150 10 2013
( E-ELT 950 30 2018
ELI 400 50) 2015
) FAIR 1187 120 2016
Screrr]'l)(lzselga;nd KM3NeT 200 5 2016
Engineering |ERINS 1400 300 2009-2015
SKA (GLOBAL) 1500 100-150 2016
SPIRAL2 196 6.6 2014
(
PRACE (ex EU-HPC) 200-400%* 50-100| 2009-2010
e-Infrastructures
* 2_3 **6 / *hk

2006



DOE

Status of Facilities in 20-Year Outlook

By the end of FY 2008
HiF; g
gl 2|8
a E 5% E| g
Friarity Frog Faciity 28845880
1 FES _|ITER
2 ASCR |UitraScals Sdentific Computing Capakbiity
HEP |Joint Dark Energy Mission
Tia for BES !Ijme Coherent Light Source
3 BER IPchJBi'u ProducBon and Tags  — ™ [Bbwneny Ressrch Canbrs®
E NP Rare kotope Beam Faclity (previously RIA) #
j BER _|Charscterizatonand imaging  + By Aussich Cantes
g NP |GEBAF Upgrade
Tia for
7 ASCR_|ESnet Upgrade
ASCR |NERSC Upgrads
BES Transmission Heckon Abemation Corrected Microscops
12 HEP  |BTeV #
13 HEP  |Intemational Linear Collider
BER | Analysis/Modsling of Gellular Syshems — By Ressnh Gantin®
Tia for BES SMS 2-1 MW Upgrada : !
e 1 BES |SNS Second Target Station N
& BER |Whole Proteome Analysis —* Bimany Rusrh Can®
E NP/HEP| Double Bets Decay Underground Detectr =
= T'fah' { FES icht-S‘bq: Spherical Torus
NP RHIC I
Tia for { BES  |Mational Synchrotron Light Source Upgrade®
21 HEP Super Neutrino Beam
BES Adwvancad Light Sowrce Upgrade
E BES |Advanced Phoon Source Upgrade
‘E Tia for NP aRHIC or eLIC or Bleciron lon Colbder
i = FES  |Fusion Energy Contingency | |
BES iHFIR Second Cold Source and Guids Hall .
FES |Integrated Beam High Energy Density Phiysics Experi

[ | N
75-100% 50-75% 25-50% >0% complete

* technolegical readiness changes
# changed due 1o planned facility abroad



NSF

2008
Alaska Region Research Vessel (ARRV)
2 123 7.5 9
Atacama Large Millimeter Array(ALMA)
38 499 20 25
Earth Scope
9 197 25 30
IceCube Neutrino Observatory
1 243 5 30
National Ecological Observatory Network(NEON)
66 100 10 30
Ocean Observatories Initiative(00l)
60 331 30 50
Scientific Ocean Drilling Vessel (SODV)
5 115 35 40
South Pole Station Modernization(SPSM)
16 149 15 20
Advanced Laser Interferometer Gravitational Wave
Observatory(AdvLIGO) 41 205 30 50




Large Facilities Roadmap 2008

Future High Energy Colliders 5,000 2020-
European 3rd Generation Gravitational Wave Observatory (Einstein Telescope) 200 2014-
Next Generation Neutron Sources about240 2015, 2020
Underground Science Initiatives 45 2010-
Large Hadron Collider 50 2015
European Extreamely large Telescope 750 2017
Facility for Antiproton and lon Research (FAIR) 850 2012/13
Power Lazer Energy Research Project (HIPER) N/A] N/A]
Neutrino Factory 2,000 2015-
Square Kilometre Array 1,100 2014-2020
Biobanking and Biomolecular Resources Research Infrastructure 100 2009
European Advanced Translational Research Infrastructure in Medicine 255 2012
European Centre for Systems Biology 50-70 2012,
European Life-Science Infrastructure for Biological Information (ELIXIR) 100 2012-13
Infrafrontier 320 2017,
Infrastructures for Clinical Trials and Biotherapy Facilities 36 N/A|
Institute for Animal Health -Compton 150 2013
Institute for Animal Health - Pirbright 195 2012
Integrated Structural Biology Infrastructure 300 2008
Mary Lyon Centre 18 2006,
Laboratory for Molecular Biology 197 2012
National Academic Drug Development Facility N/A] N/A
Research Complex at the Rutherford Appleton Laboratory 26 2009
UK Biobank 74 2010
National Institute for Medical Research 500 2014-
National Service Provision for High End Computing 52 2007-2013
High Power Laser Energy Research Project 500 2017-2019
Mega Amp Spherical Tokamak (MAST) 35 2011-2012
Atmospheric Research Aircraft 25 2015
Community Heavy-Payload Long Endurance Instrumented Aircraft for Tropospheric 50-100 2012
Research and Geosciences (COPAL)

Euro-Argo 76 2010
European Multidisciplinary Seafloor Observation 150 2012
European Polar Research Icebreaker (Aurora Borealis) 360 2012
Ground-based and airborne mobile atmospheric observatory 6| within 5years
Halley Research Station Antarctica 45-50 2010
Instrumented Autonomous Global Observing System - European Research Infrastructure 20 2012
(IAGOS ERI)

Integrated Carbon Observation System 275 2012
Life Watch 370 2014
Oceanographic Research Ship (replacement for RRS Discovery) 55 2012
Oceanographic Research Ship RRS James Cook 40 2007,
Rothera Research Station, Antartica 30 2018
Royal Research Ship (replacement for Ernest Shackleton) N/A] N/A]
Royal Research Ship (replacement for James Clark Ross) N/A] N/A
Daresbury and Harwell Science and Innovation Campuses 125-250]  2010-2012
Diamond Light Source — phase llI 79 2015
Diode Pumped Optical Laser for Experiements (DIPOLE) 15, 50-85) 2012
European Synchrotron Radiation Facility (ESRF) 262 2017
European X-Ray Free Electron Laser (X-FEL) 1,082 2013]
Extreme Light Infrastructure (ELI) 200-500 2014
Institute Laue-Langevin (ILL) 160 2017
Isis 29,35 2012, 2016
Mesoscale Facility Service Provision 10 in operation
New Light Source 100 2015,
Administrative Data Service 05 2008
British Election Study (BES) 2 2008-2010
Census of Population Programme 8 2006
Centre for Longitudinal Studies (CLS) 18 2010
Council for European Social Science Data Archives (CESSDA) 30 2008
Economic and Social Data Service (ESDS) 14 2003, 2007
European Social Survey (ESS) 0.7 2009-2010
National Centre for E-Social Science (NCeSS) 11 2007/2008
National Centre for Research Methods (NCRIM) 12 2008
Research Facility for the Birth Cohort Studies 105 2010
Secure Data Service (SDS) 0.3 2008
|English Longitudinal Study of Ageing (ELSA) 8 2000)
UK Household Longitudinal Study (UKHLS) 16 2008
UK Longitudinal Study Centre (ULSC) 1.4 2009




2002 7

"Statement on nine large-scale facilities for basic scientific

research and on the development of investment planning for large-scale facilities”

Annual
Investment
operating | Construction
costs Funding
costs period
(million model
(million (planned)
Euro)
Euro)
Group 1 | High Field Laboratory Dresden
25 3.7 4years national
(HLD)
High Altitude and Long Range Research
97 3.8 3years national
Aircraft (HALO)
Group 2 | TeV Superconducting Linear
3,450 135 8years | international
Accelerator (TESLA)
TESLA X-ray Free Electron Laser
673 36.1 8years European
(TESLA X-FEL)
International Accelerator Facility
675 79 Tyears European
for Beams of lons and Antiprotons
Group 3 | Soft X-ray Free Electron Laser
148 12.4 4years national
(Soft X-ray FEL)
European Spallation Source
1,390 144 Tyears European
(ESS)
High Magnetic Field Facility for
49 4.3 3years national
Neutron Scattering Research
European Drilling Research Icebreaker
250 10-15 4years European
(Aurora Borealis)
*Groupl Group of large-scale facilities which merit unconditional support
Group2 Group of large-scale facilities which merit conditional support
Group3  Group of large-scale facilities which specific statements have been drawn up for various

reasons
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