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FOREWORD

Prof. John Womersley
ESFRI Chair

Dear Ministers,
Dear Commissioners,
The European Strategy Forum on Research Infrastructures was established in 2002, with a mandate from the EU
Council to support a coherent and strategy-led approach to policy-making on research infrastructures in Europe,
and to facilitate multilateral initiatives leading to the better use and development of research infrastructures, at EU
and international level. In 2006, exactly ten years ago, ESFRI published its first roadmap for the construction and
development of the next generation of pan-European research infrastructures. The roadmap was updated in 2008
and 2010, and contained at that time 48 projects intended to foster European leadership across a broad range of
scientific fields.
On behalf of ESFRI, I am very proud to inform you that, thanks to your continuous support and the dedication of the
scientific community, we have now fulfilled the commitment made by Member States and the European Commission
in the Innovation Union flagship initiative to have implemented 60% of these ESFRI projects by the end of 2015.
The 29 ESFRI Landmarks which have now reached the implementation phase are pan-European hubs of scientific
excellence, generating new ideas and pushing the boundaries of science and technology. They are important pillars
of European research and innovation for the next decades and they will require continuous support to fulfil their
mission and ensure their long-term sustainability.
ESFRI would now like to present to you its updated 2016 Roadmap which demonstrates the dynamism of the
European scientific community and the commitment of Member States to develop new research infrastructures
at the European level. In addition to the 15 still ongoing projects identified in earlier years, we have included six
new research infrastructures that fill in important gaps in the European science landscape. These 21 ESFRI Projects,
comprising both distributed and single-sited facilities, further reinforce the capacity of European science to respond
to the many challenges facing our society.
ESFRI appreciates your continued support in making all of these research infrastructures a reality, for the benefit of all
Europeans.

ESFRI ROADMAP

The Strategy Report on Research Infrastructures is composed of three parts:
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Part 1 identifies the new features and
conclusions of the ESFRI Roadmap 2016 in terms
of the methods and procedures that led to the
call, the evaluation and selection of the new ESFRI
Projects and the definition and assessment of the
ESFRI Landmarks. It contains the lists of 21
Projects and 29 Landmarks as identified by
their acronym, full name, lifecycle stage, legal
status, reference financial data and date of entry
in the ESFRI Roadmap. An analysis of the impact
of research infrastructures on structuring the
European Research Area as well as the global
research scene, and of the overall contribution to
European competitiveness follows. The ongoing
coaching and monitoring action of ESFRI is
explained at the relevant stages of lifecycle
of the research infrastructures.
A methodological section is followed by
considerations on the lessons learnt in realizing
the ESFRI Roadmap 2016.

e-IRG is a European advisory group dealing with policies on electronic infrastructures.

Part 2 contains the description of each of
the ESFRI Projects and ESFRI Landmarks.
Each project is represented by a dedicated
card reporting the outline of the research
infrastructure, the background and the steps for
implementation. Each landmark card reports the
general description, the current activity and the
impact of the research infrastructure. Reference
information about the coordinator, the member
and participating countries, the timeline and the
updated estimate of construction and operation
costs are reported in each card, along with the
indication of the headquarters and website.
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Part 3 contains the Landscape Analysis that
provides the current context, in each domain, of
the operational national and international research
infrastructures open to European scientists and
technology developers through peer-review of
competitive science proposals. The Landscape
Analysis identifies the existing resources, the gaps
and the potential evolution of each field in the
foreseeable future. It represents an impression
of the European RI ecosystem. This responds to
the invitation by the Competitiveness Council to
broaden the view of ESFRI beyond the Roadmap
list of projects and to prepare a general overview
and survey of the whole Research Infrastructure
system in Europe.
It has been produced by the five ESFRI Strategy
Working Groups (SWGs) that are composed of
well-recognized scientists and are coordinated
by a member, or a permanent expert, of the
ESFRI Forum. The e-infrastructures landscape,
transversal to all domains, has been elaborated
by the e-Infrastructure Reflection Group (e-IRG)1.
The Landscape Analysis is a key ingredient of the
new ESFRI evaluation methodology as it supports
the understanding of the impact of new projects.
It does not represent in any way the view or
prioritization of ESFRI or of any Member State
for commitments or future investments.
ESFRI in no case acts as an advocate of specific
potential future projects.
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ESFRI ROADMAP

The European Strategy Forum on Research Infrastructures – ESFRI – identifies Research Infrastructures (RIs) of panEuropean interest meeting the long-term needs of Europe’s research communities across all scientific areas. The
publication, since 2006, of periodically updated ESFRI roadmaps provides to the Council of the European Union a
coherent and strategic vision to ensure Europe has excellent RIs accessible to all leading researchers and to exploit
fully the potential for scientific advancement and innovation.

ESFRI RIs are facilities, resources or services of a unique nature identified by
European research communities to conduct top-level research activities in all fields.
In developing this Roadmap 2016, ESFRI has widened its horizon and scope compared to previous roadmaps and
evolved its methods. The European RI system has been marked by 10 years of ESFRI strategic planning, together with
the synergetic action of the national RI roadmap exercises that built upon and integrated the ESFRI vision. A more
general analysis of the RI system, and of its progress as a key-supporting element of the European Research Area (ERA)
and for global science, was needed. Therefore ESFRI in 2014 started a thorough analysis of the landscape of RIs that
operate in Europe under the general criteria of international open access to facilities and data, peer-review based
selection of proposals, excellence and uniqueness of scientific services provided.

ESFRI identifies new RIs, or the major upgrades of existing ones, through
transparent and cooperative procedures involving all EU Member States and
the Associated Countries to the EU Framework Programmes for Research
and Innovation. The aim is to complete their incubation and start the
implementation within a maximum of one decade and to reach sustainability
for the long term operation therefore assuring maximum return on investment
in terms of science, knowledge, innovation, training, socio-economic benefits
and competitiveness.

ESFRI was set-up in 2002 as an informal Forum following the original mandate of the EU Council of June 2001, and
reaffirmed in November 2004, May 2007 and December 2012, in order:

• to support a coherent and strategy-led approach to policy making on research infrastructures in Europe;
• to facilitate multilateral initiatives leading to a better use and development of research infrastructures acting as
an incubator for pan-European and global research infrastructures;

• to establish a European Roadmap for research infrastructures (new and major upgrades, pan-European interest)

for the coming 10-20 years, stimulate the implementation of these facilities, and update the Roadmap as the
need arises;
• to ensure the follow-up of implementation of already ongoing ESFRI projects after a comprehensive assessment,
as well as the prioritisation of the infrastructure projects listed in the ESFRI Roadmap.
After the completion of the first Roadmap in 2006 and its updates in 2008 and in 2010, ESFRI was mandated to
concentrate on supporting the implementation of the ESFRI projects in order to fulfil the commitment of the
Innovation Union Flagship Initiative that “By 2015, Member States together with the Commission should have
completed or launched the construction of 60% of the priority European Research Infrastructures currently
identified by the ESFRI”. ESFRI produced in 2013 an assessment on the status of all projects and on the readiness of
about 60% of them to be implemented, also indicating those that could most effectively take advantage of specific
support measures by H2020. In April 2014, ESFRI decided to develop the new ESFRI Roadmap 2016. In May 2014,
the Council of the EU acknowledged the work done by ESFRI to identify priority projects and welcomed the plans
of ESFRI to update its roadmap in 2015/2016.
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WHAT IS NEW IN THE ESFRI ROADMAP 2016?
The ESFRI Roadmap 2016 adopts a more focused, strategic approach and identifies a limited number of research
infrastructures which offer particularly high added value for the European Research Area. The ESFRI Projects included
in the Roadmap represent a portfolio of options in all domains allowing the European Member States (MS) and
Associated Countries (AC) to develop a sustainable policy of competitiveness in science and innovation.

ESFRI Projects
The ESFRI Projects have been selected for scientific excellence and
maturity and are included in the Roadmap in order to underline their
strategic importance for the European Research Infrastructure system
and support their timely implementation. The ESFRI Projects can be at
different stages of their preparation according to the date of inclusion
in the ESFRI Roadmap.
New proposals were submitted by ESFRI Delegations or EIROforum organisations. ESFRI carried out an in-depth
evaluation of the science merits and of the organizational and financial maturity of each proposal to assess its strategic
relevance and timeliness.

ESFRI added as an important eligibility condition that a proposal required a
funding commitment from the submitting Member State or Associated Country
along with a political commitment from at least two others. This requirement
strengthened the transparency of the submission process and forced a
dialogue and crosscheck between the research communities and the concerned
governments from the very beginning of the RI project.
ESFRI’s objective is to identify a limited number of projects with a high degree of maturity, that enhance European
science and innovation competitiveness. This is also pursued by performing a Landscape Analysis of the Research
Infrastructures accessible to European science and industry, with the aim to identifying their strengths, potential and
weaknesses in all fields of research.

Landscape Analysis
The Landscape Analysis identifies the main RIs operating open access
in Europe, in all field, and major new or ongoing projects. This includes
national, regional and international facilities as well as consortia that
offer integrated services and transnational access to state-of-the-art
resources for research. The Landscape Analysis is a reference document
for information and does not represent in any way a prioritization of ESFRI
for future investments or the view or any commitment on the part
of ESFRI members.
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ESFRI ROADMAP

The impact on the Landscape by the ESFRI infrastructures is highlighted by the list of ESFRI Landmarks: these are
successfully implemented ESFRI projects that are featuring top science services or effectively advancing in their
construction.

ESFRI Landmarks
The ESFRI Landmarks are the RIs that were implemented or started
implementation under the ESFRI Roadmap and are now established
as major elements of competitiveness of the European Research Area.
The ESFRI Landmarks need continuous support for successful completion,
operation and upgrade in line with the optimal management and
maximum return on investment.

The Roadmap 2016 features the ESFRI Projects and the ESFRI Landmarks, representing different stages in the
lifecycle of the ESFRI infrastructures, with emphasis on excellence, impact and sustainability, and on the need of
continuous support.

The key elements of the new ESFRI process are:

•
•
•
•
•
•
•
•
•

definition of clear rules, communication and explanation of the procedure at the start;
delineation of a window of opportunity: new projects will remain on ESFRI Roadmap for a maximum of ten years;
evaluation of scientific relevance and project maturity in parallel but separately;
engagement of international experts and peer reviewers in the evaluation process;
adoption of a lifecycle approach to the analysis of infrastructures, with Projects and Landmarks clearly identified and
indication of emerging opportunities;
assessment of the implementation of the inherited projects from Roadmap 2008 and 2010 for monitoring their
progress and identifying areas where support is needed;
recognition and analysis of the overall “Landscape” of the European research infrastructure system and of the
complementarity of projects;
identification of the role of the successful ESFRI infrastructures and definition of the “Landmark list”;
monitoring of Projects and periodic review of Landmarks, and update of the Roadmap.
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THE ESFRI ROADMAP 2016 LIST
The following pages provide an overview of the ESFRI Roadmap 2016. It contains the lists of 21 Projects and 29
Landmarks identified by their acronym, full name, lifecycle stage, legal status, reference financial data and date of
entry in the ESFRI Roadmap. Descriptive cards of each Project and Landmark are included in Part 2.
The twenty-one ESFRI Projects consist of nine from the 2008 Roadmap, six from the 2010 Roadmap, five new
projects plus one reoriented project that were selected from among twenty eligible proposals that were submitted
in March 2015. ESFRI selected these new projects following evaluation by a) the Strategy Working Groups with respect
to their scientific excellence, pan-European relevance and socio-economic impact and b) with respect to their degree
of maturity as benchmarked against an “assessment matrix” developed by the ESFRI Implementation Group (IG).
Twenty-nine ESFRI Landmarks are listed. These are successfully implemented ESFRI projects that are delivering
science services or effectively advancing in their construction. Two of the 20 eligible new proposals to the ESFRI
Roadmap 2016 have been evaluated and assessed as already under construction and therefore appear as ESFRI
Landmarks. This list demonstrates successful delivery of the Innovation Union Flagship Initiative that 60% of the
strategic European RI identified by ESFRI in 2010 should have completed or launched the construction by 2015 with
the support of the Member States and the European Commission (EC).
Four more proposals were considered scientifically excellent and of high pan-European relevance, but do require
further refinement before meeting the maturity criteria to enter the Roadmap. As such, they are stated as emerging
projects that are encouraged to re-submit more mature proposals in future Roadmap updates in open competition
with all other new proposals in all fields. Two other excellent proposals have a very strong complementarity with
ESFRI Landmarks and were therefore identified as opportunities for developing common science programmes. These
projects are mentioned and briefly described in the Landscape Analysis of Part 3.
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OPERATION
(YEAR)

LEGAL STATUS
(AS OF 10 MARCH 2016)

CONSTRUCTION
COSTS (M€)

ECCSEL

European Carbon Dioxide Capture and Storage
Laboratory Infrastructure

2008

2016

ERIC under preparation

80-120

1**

EU-SOLARIS

European SOLAR Research Infrastructure for
Concentrated Solar Power

2010

2020*

ERIC under preparation

120

3-4

MYRRHA

Multi-purpose hYbrid Reactor for High-tech Applications

2010

2024*

NA

100

WindScanner

European WindScanner Facility

2010

2018*

45-60

8

ACTRIS

Aerosols, Clouds and Trace gases Research
Infrastructure

2016

2025*

190

50

DANUBIUS-RI

International Centre for Advanced Studies on
River-Sea Systems

2016

2022*

222

28

EISCAT_3D

Next generation European incoherent scatter radar
system

2008

2021*

74

6

EPOS

European Plate Observing System

2008

2020*

53

15

SIOS

Svalbard Integrated Arctic Earth Observing System

2008

2020*

80

2-3

AnaEE

Infrastructure for Analysis and Experimentation
on Ecosystems

2010

2018*

200

2-3**

EMBRC

European Marine Biological Resource Centre

2008

2016

4,5

6

EMPHASIS

European Infrastructure for multi-scale Plant
Phenomics and Simulation for food security in a
changing climate

2016

2020*

73

3,6

ERINHA

European research infrastructure on highly
pathogenic agents

2008

2018*

NA

NA

EU-OPENSCREEN

European Infrastructure of Open Screening Platforms
for Chemical Biology

2008

2018*

ERIC under preparation

7

1,2

Euro-BioImaging

European Research Infrastructure for Imaging
Technologies in Biological and Biomedical Sciences

2008

2017*

ERIC under preparation

NA

1,55

ISBE

Infrastructure for Systems Biology Europe

2010

2018*

30

7,2

MIRRI

Microbial Resource Research Infrastructure

2010

2019*

6,2

1

CTA

Cherenkov Telescope Array

2008

2023*

297

20

EST

European Solar Telescope

2016

2026*

200

9

KM3NeT 2.0

KM3 Neutrino Telescope 2.0:
Astroparticle & Oscillations Research with Cosmics
in the Abyss

2016

2020*

92

3

E-RIHS

European Research Infrastructure for Heritage Science

2016

2022*

4

5

ERIC under preparation

ERIC under preparation

FULL NAME

e-RI

SOCIAL & CULTURAL INNOVATION

PHYSICAL SCIENCES & ENGINEERING

HEALTH & FOOD

ENVIRONMENT

ENERGY

NAME

ESFRI PROJECTS

OPERATIONAL ANNUAL
BUDGET (M€/YEAR)

ROADMAP ENTRY
(YEAR)

1

*expected

**for centralised services

NA= Not Available

ROADMAP ENTRY
(YEAR)

OPERATION
(YEAR)

Jules Horowitz Reactor

2006

2020*

EMSO

European Multidisciplinary Seafloor and
water-column Observatory

2006

2016

EURO-ARGO ERIC

European contribution to the international Argo
Programme

2006

IAGOS

In-service Aircraft for a Global Observing System

ICOS ERIC

Integrated Carbon Observation System

OPERATIONAL ANNUAL
BUDGET (M€/YEAR)

FULL NAME

JHR

CAPITAL VALUE (M€)

NAME

ESFRI LANDMARKS

LEGAL STATUS
(AS OF 10 MARCH 2016)

1

NA

ERIC under preparation

108

36

2014

ERIC, 2014

10

8

2006

2014

AISBL, 2014

25

6

2006

2016

ERIC, 2015

48

24-35

LifeWatch

e-infrastructure for Biodiversity and Ecosystem Research 2006

2016

ERIC under preparation

66

10

BBMRI ERIC

Biobanking and BioMolecular resources Research
Infrastructure

2006

2014

ERIC, 2013

170220

3,5

EATRIS ERIC

European Advanced Translational Research
Infrastructure in Medicine

2006

2013

ERIC, 2013

500

2,5

ECRIN ERIC

European Clinical Research Infrastructure Network

2006

2014

ERIC, 2013

1,5

2

ELIXIR

A distributed infrastructure for life-science information

2006

2014

ELIXIR Consortium Agreement, 2013

125

95

INFRAFRONTIER

European Research Infrastructure for the generation,
phenotyping, archiving and distribution of mouse
disease models

2006

2013

GmbH, 2013
ERIC under preparation

180

80

INSTRUCT

Integrated Structural Biology Infrastructure

2006

2012

International Consortium
Agreement, 2012
ERIC under preparation

285

25

E-ELT

European Extremely Large Telescope

2006

2024*

Programme of ESO

1.000

40

ELI

Extreme Light Infrastructure

2006

2018*

AISBL, 2013
ERIC under preparation

850

90

EMFL

European Magnetic Field Laboratory

2008

2014

AISBL, 2015

170

20

ESRF UPGRADES

Phase I

2006

2015

Programme of ESRF

180

82

Phase II: Extremely Brilliant Source

2016 2022*

HEALTH & FOOD

ENVIRONMENT

ENERGY

1.000

2025*

ERIC, 2015

1.843

140

European XFEL

European X-Ray Free-Electron Laser Facility

2006

2017*

GmbH, 2009

1.490

115

FAIR

Facility for Antiproton and Ion Research

2006

2022*

GmbH, 2010

1.262

234

HL-LHC

High-Luminosity Large Hadron Collider

2016 2026* Programme of CERN

1.370

100

ILL 20/20

Institut Max von Laue-Paul Langevin

2006

2020*

Programme of ILL

171

92

SKA

Square Kilometre Array

2006

2020*

SKAO, 2011

650

75

SPIRAL2

Système de Production d’Ions Radioactifs en Ligne
de 2e génération

2006

2016

Programme of GANIL

110

5-6

CESSDA

Consortium of European Social Science Data Archives

2006

2013

Norwegian limited company, 2013
ERIC under preparation

NA

1,9

CLARIN ERIC

Common Language Resources and Technology
Infrastructure

2006

2012

ERIC, 2012

NA

12

DARIAH ERIC

Digital Research Infrastructure for the Arts and Humanities 2006

2019*

ERIC, 2014

4,3

0,6

ESS ERIC

European Social Survey

2006

2013

ERIC, 2013

NA

6

SHARE ERIC

Survey of Health, Ageing and Retirement in Europe

2006

2011

ERIC, 2011

110

12

PRACE

Partnership for Advanced Computing in Europe

2006

2010

AISBL, 2010

500

120

*expected

NA= Not Available

SOCIAL & CULTURAL INNOVATION

2006

e-RI

European Spallation European Spallation Source
Source ERIC

PHYSICAL SCIENCES & ENGINEERING

150
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THE ROLE OF RESEARCH INFRASTRUCTURES FOR EUROPEAN
COMPETITIVENESS
The future prosperity of Europe, in an increasingly competitive, globalised and knowledge-based economy, depends
upon fully exploiting the continent’s potential for scientific and technological innovation. To do this requires high
quality educational and research institutions, a strong focus on skills, and access to the highest quality of facilities for
research. Cutting edge research increasingly requires investments in methods and instruments, and in computing
and data, that exceed the capacity of any individual Member State – the total budget absorbed by all European
RIs is in the range of 10 billion € per year 2 . There has to be a coherent, strategy-led approach across Europe. That
is the role of ESFRI.
ESFRI RIs must become leaders in their domain, more and more interdisciplinary, and provide a strong competitive
advantage of European science, and a training field for new generations of scientists and developers capable to
transfer to innovation the new knowledge. Maintaining competitiveness implies a constant monitoring of the
performances of the RIs and strategic planning of the replacement of those that are becoming obsolete, as well
as re-orientation of RI sites towards novel scientific challenges or increase of capacity in those critical fields where
scientific and innovation pressure are the highest. Technological competitiveness is also directly connected to RIs
since the most advanced industry is engaged in the construction, upgrades, maintenance of infrastructures and instrumentation, and can become market leaders at global level. Very special e-needs of RIs for e-infrastructure raise
the standard in this area for research in general and in turn become elements of competitiveness in the broadest
sense.
The science base is a fundamental asset for the European economy. All economic sectors − from manufacturing
to health, food, management of territory, social and cultural industries and services − can only develop and be
sustainable through ever-increasing generation and dissemination of knowledge. The most science-based sectors
of the European economy outperform less innovation-intensive areas like construction and retail, with a higher
Gross Value Added per worker and a higher resilience even through the financial crisis. As noted above, the total
budget for all European RIs is in the range of 10 billion € per year: this includes the European Space Agency (ESA) and
national history museums. 91% of this funding comes from national bodies. The expenditure on scientific research
and development services, per million of gross operating surplus, reaches about 10%, and is partially purchased
abroad. Research, education and innovation have very high direct and indirect impacts in the European economy
and should be supported for the maintenance of excellence and capacity by a competitive and well-coordinated RI
system operating open-access and top quality services. RIs have also been prime drivers for new methods of large
data management and communication, again affecting the economy at large − internet, web, GPS, grid, cloud − with
the ubiquitous development of the information services and market.

Enhancing and optimising RIs and their access by scientists and innovation
developers is a key ingredient of competitiveness as well as a necessary basis
for tackling the grand societal challenges.
The Member States and the Associated Countries operate a diverse system of RIs ranging from well-established
sectors like physics, astronomy, energy and materials science, mostly based on large single-sited laboratories, to the
fast developing health, food, environment and cultural innovation sectors where novel architectures of RIs are being
developed that build on distributed capacity and speciality. The scientific and economic advantage in operating as RIs
in merit-based open-access mode has prompted an evolution of national and macro-regional based initiatives towards
fully pan-European and international organisations, as broad consortia allow the optimisation of the investment of
both human and financial capital resources and the maximum impact and return to society. The RI system is also
intrinsically more dynamic and responsive to the needs of a multidisciplinary approach increasingly required when
addressing the so-called “grand challenges” that can be difficult to tackle in a sectorial way (economy vs. society vs.
knowledge) or within the framework of academic disciplines.

2

Based on data from ERID-Watch, European Research Infrastructures Development Watch, Project no. 043004 (2008)
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ESFRI, over the past decade, has improved the efficiency and impact of the
European RI system. Most national strategies are now coordinated with that of
ESFRI and move towards a sustainable investment for overall competitiveness.
Helping to structure the European Research Area

The primary scope of the ESFRI Roadmap is to support a coherent and strategy-led approach to policy making on
Research Infrastructures to strengthen the European Research Area (ERA).
The story of CERN from post-war Europe to the present time has been thoroughly analysed as an example of how a
science-driven facility can become a reference institution for shaping science policy worldwide. This transition has
been fed by a strong focus on scientific excellence and by the open collaboration model developed at a global level
by CERN. Today, CERN’s Strategy is the reference document for the whole field of particle physics, which researchers
at regional, national, European and global level refer to. The evolution of international cooperation to fit the needs of
managing large scale facilities is seen in the different research organisations that are members of the EIROforum or
that are represented in the ESFRI Roadmap.
EIROforum members like the ESRF, the ILL, the European XFEL, and EMBL’s ELIXIR are qualified as world-leading analytical
RIs supporting broad multidisciplinary research activities ranging from the life sciences to health and food research to
heritage science, building on methods developed originally for physics and materials science. The ESFRI distributed
infrastructures also play a key role in structuring the ERA particularly in the field of environmental observatories,
social surveys, energy and bio-medical research. ESFRI stimulated the projects on its roadmaps to develop common
protocols, to share expertise, to foster the values of excellent science and to enhance the cohesion among European
RIs. The ESFRI RIs not only respond to the needs in the various scientific fields that they serve, but they also set the
standards and represent best practice in science management at international level.
The co-location of single-sited RIs, often around analytical multidisciplinary facilities, further stimulates synergies
among initiatives and the implementation of common solutions to respond to science and innovation needs. Major
analytical facilities campuses in Europe like Harwell (ISIS, DIAMOND and CLF), Saclay (LLB and SOLEIL), Hamburg (EUXFEL, PETRA III and FLASH), Grenoble (ESRF, ILL and EMBL), PSI at Villigen (SINQ, SLS and SwissFEL), Trieste (Elettra,
FERMI@Elettra and ICTP), Lund (ESS and MAX-IV), represent reference hubs for diverse research activities and openinnovation hubs for services and industrial developments.

The dialogue between ESFRI, the science stakeholders, the European
Commission and the relevant players at regional, national and international
level contributes to fostering scientific excellence and competitiveness
of the European Union, the Member States and the Associated Countries.
The lifecycle approach to RI, better coordination and interaction between
national and ESFRI Roadmaps and optimal interplay between regional,
national and European RI funding instruments are key to ESFRI’s future
success in structuring the ERA.
The constellation of research resources also shape the ERA in terms of effective mobility of and access by researchers,
scholars, innovation operators, trainees, as well as allowing strategic planning of effort and investment by the national
authorities and funding agencies. ESFRI effectively enhanced and transformed such regional and national research
resources into nodes of distributed RIs, i.e. ensembles of observatories (ocean, solid earth, atmosphere, population
aging and social dynamics), of reference data and material (data-repositories, bio-banks, bio-medical images, language
or art elements, natural and cultural heritage) and of the associated advanced analysis tools (high-power-computing,
high-throughput and cloud computing, data management).
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Big Data and Big Data Analysis

RIs produce new data from experiments, measurements and observations as well as through data analysis, modelling,
simulation and a combination of the above. The research process is becoming more and more dependent on the
advanced analysis of large amounts of data, often acquired in a very short time, and on the availability of effective
on-line analysis and high throughput, high performance computing and the strongly emerging shift towards
cloud computing. It is crucial that the data and the necessary contextual information for exploiting the metadata
are readily available across the network to remote users. The Research Data Alliance (RDA) is addressing a possible
global data policy with direct connections with e-IRG and the Group of Senior Officials of G8+5 on Global Research
Infrastructures. Several specific actions aim at standardisation strategies like PANDATA for analytic facilities. Data from
large detectors employed in physics experiments, or from astronomical arrays, multidimensional images of biomedical interest, or large-scale simulations of complex systems (like the Earth’s atmosphere) are examples of Big Data
that can be transformed into robust information through analysis and comparison with simulation and modelling.
The distributed nature of RIs in many domains of health, food, environment and social and cultural studies further
enhances the need for effective data access and data analysis capability, capacity and long-term preservation. There
is also an increasing expectation that an effective multidisciplinary or multidimensional analysis of the data from
different sources (e.g. different scientific communities) can provide a better approach to complex phenomena
concerning the evolution of society and mankind and the interaction of scientific and social challenges in areas
such as healthcare, energy and transportation. In order to support these potentially very important developments an
overall effort is needed to define the proper strategy for correctly exploiting this kind of cross-disciplinary information.
The ESFRI Research Infrastructures are expected to play a significant role in this general development. An important
part of this must be the appropriate training of a new generation of Big Data Practitioners and Big Data Technicians.

Advanced education and attractiveness

An advanced system of RIs operating through merit-based open access to science and to the data is a key attractor
for young people to engage in science and innovation in Europe, or to come to Europe to perform their research
projects. RIs are the most effective solution to provide state-of-the-art instruments and methods for performing
research at a large scale. Most of the resources that can be accessed by users of the RIs would not otherwise be
available to the vast majority of researchers or simply not available at all. By strategically linking advanced education
and training at RIs with the academic curricula in all disciplines as well as with the “continuous advanced training” of
technical staff employed in industry or government one can have a greater number of highly skilled user-scientists
and a greater number of more effective innovation experts. In order to address the great challenges, Europe needs a
new generation of highly trained people capable of generating new data through research, of effectively exploiting
data for innovation and of integrating cross-disciplinary knowledge. Data-intensive science is transforming the way
that research, industry and government operate and data analysis and modelling is a key emerging skill. The impact of
the scientific data issue on the communication and data analysis technologies opens novel perspectives on effective
approaches to the grand challenges that will attract young people into science and innovation.
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Fostering innovation and the socio-economic impact of RIs

Measuring the socio-economic impact of public investments is based on models and case studies. Macro-economic
studies of the impact of the physics-based industrial sector on the EU economy has generated a share of 15% of
total turnover and over 13% of overall employment and has a leading position in terms of Gross Value Added and
productivity per employee3. The expectations of return on investment are based on models derived from the business
cases for large investments like the European Spallation Source (ESS) in Lund (SE). Modelling of the RI investment must
include the whole lifecycle of the RI and depends on many variables.

Modelling the socio-economic benefits of RI is challenging. Cost Benefit
Analysis methods, well established in sectors like transportation or energy,
have recently been applied to research infrastructures. Science diplomacy
aspects may also be relevant. One needs to look over 30-50 years of the
lifecycle of a research infrastructure to model the long-term impact.
All indicators show that the impact is highly positive and, as a matter
of facts, international competition for hosting large RIs is strong.
European RIs spend a large proportion of their annual budget on high technology components that becomes a
competitive advantage in the broader market for the suppliers. The European Organization for Nuclear Research
(CERN) has found that every euro paid to industrial firms through its procurement contracts generates three euro
of additional business, mainly in sectors outside particle physics (e.g. in solar energy, electrical industry, railways,
computers and telecommunications)4,5,6 . As RIs represent effective innovation hubs, their current distribution in
the European landscape reflects the local innovation-based economy, but RIs play as well the role of inseminators for
developing territories. Investments in building new ESFRI RIs include short-term qualified support to industry through
construction and procurement and longer-term benefits for the development of the regions and EU competitiveness.
The close relationship between higher education institutions and RIs contributes to an effective educational and
scientific ecosystem, which attracts and supports industry. An optimal distribution of the RIs across Europe is of crucial
importance since it contributes to turning the loss of skills and talents into the circulation of skills and talents and
promotes European cohesion.

The knowledge-based economy is effectively stimulated by strengthening
the links between RIs, higher education and research institutions with
economic players like industry, services and utilities.
The internationally competitive environment and the continuous turnover
of visitors and users at RIs create a unique training potential for young
researchers, technicians, managers and advanced technology developers.

3

The importance of physics to the economics of Europe, report by Centre for Economics and Business Research, January 2013
Cost-Benefit Analysis of the Large Hadron Collider to 2025 and beyond, M. Florio, S. Forte and E. Sirtori, aeXiv:1507.05638 [phys.soc-ph]
5
http://www.eiburs.unimi.it/
6
The impact of CERN on high tech industry developments: The construction of the LHC, J.M. LeGoff, Workshop on Research Infrastructure for industrial
innovation, Brussels, 20 Oct. 2011
4
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The ESFRI Working Group on Innovation (WG INNO) stressed the need to promote the industrial capabilities of
the RIs on the ESFRI Roadmap and strengthen the cooperation of pan-European RIs with industry, in particular
during the construction phase but also during operation with access of industrial users. This implies a change
of culture in both RIs and industry. To this end, the WG INNO emphasised the crucial role of Industrial Liaison
Officers in RIs and RI funding agencies as well as of independent Industry Advisory Boards. It is a priority to train
a new generation of engineers in industry, highly aware of science and RIs, as well as of researchers, conscious of
IPR issues and of industry needs, ready for mobility from academia to industry. The concept of “industry as a full
partner” (both as a supplier and as a user) should be proactively put in practice. This implies promoting extensive
partnerships on joint R&D projects and cooperative programmes, ranging from the development of advanced
technologies and innovation to training and exchange programmes. RIs can realize an ecosystem of integrated
competences, services and technologies facilitating industrial innovation. Such an ecosystem can create hubs for
open-innovation in which “co-creation” by research teams, small high-tech enterprises, spin-off/start-up companies,
industrial laboratories, technology transfer and industry liaison officers exploit the “business at walking distance”
advantage. The industrial involvement should extend throughout the lifecycle of the RIs.

ESFRI will further strengthen the pan-European RI system for excellent science
and effective innovation and develop concepts, methods and recommendations
for the cross-disciplinary integration of knowledge generated and curated in RIs.
A major effort is needed in ICT resources linking the RIs among themselves and
allowing the broader social, technological and economical innovation players
to acquire information from multiple sources in an effective, efficient
and sustainable way.
Global dimension

The impact and ambitions of many of the ESFRI RIs is undoubtedly global and this has prompted a reflection in two
main fora: the Global Science Forum (GSF) of the Organisation for Economic Cooperation and Development (OECD)
and the G8+5 Group of Senior Officials (GSO) tasked with defining a strategy for Global Research Infrastructures (GRI).
Some clear examples of established infrastructures like CERN for high-energy physics and of novel constructions like
the Square Kilometre Array (SKA) for radio-astronomy have become or have been conceived from the beginning
as globalised undertakings, made affordable and successful with a broad international effort. However, diverse
options are being discussed concerning distributed observatories of solid earth, ocean, underground laboratories,
gravitational waves, analytical facilities, knockout mouse phenotyping and cultural heritage science, where the global
dimension is largely based on greatly enhanced access to data, circulation and distributed analysis capability, and a
careful analysis of overall capacity. The ESFRI methodology is reflected and promoted through the EU Member States
in the GSO and GSF. The GSF is currently carrying out a general horizon scanning of GRI needs and opportunities,
including the organisational and long-term sustainability aspects.

ESFRI is fully committed to act as a reliable partner at the global level in the practical
development of scientific and political initiatives aimed at internationalisation
of new or existing infrastructures that appear ready to move to a global
operation involving access, data policy, and lifecycle management and
to consider international governance in a variable geometry.
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THE LIFECYCLE OF A RESEARCH INFRASTRUCTURE
A research infrastructure support action requires monitoring and periodically assessing projects through the various
phases of their life: from proposal to implementation and operation, and finally to termination and decommissioning
or alternatively to an update or re-orientation of their scientific mission.
European RIs usually develop their scientific case and technical design at a national level, or through “Design Study”
contracts under the EC Framework Programmes (FPs). Once admitted on to the ESFRI Roadmap, the Projects become
eligible for competitive “Preparatory Phase” contracts devoted to the refinement of the technical design, development
of the governance, definition of legal status and financial sustainability, leading to the start of the implementation phase.
A firm agreement by the stakeholders to proceed to the adoption of a legal status engages substantial funding
for implementing the RI. This includes new physical construction or the integration of existing nodes to make a
distributed RI.
Typically a RI foresees an operation phase extending over several decades during which the full science programme
develops and delivers results impacting well beyond the research and innovation communities, e.g. on the local
economy, on internationalization of society and on overall competitiveness. The operation costs are typically in the
range 8-12% per year of the gross initial investment. This is easily identified in the case of single site installations. In the
case of distributed RI, based on merging of national nodes, the initial investment of the nodes is similarly reflected in
the running costs.
All RIs undergo constant upgrading during the operation phase as they must maintain the leadership in their own
field of activity, and the obsolescence of some technical tools may be fast. Occasionally major upgrades are proposed
in order to push further the scope of successful RIs. This may have both a significant economic impact and an impact
on the continuity of operation (requiring a major shutdown interval) that is sufficient to require a new cycle of
evaluation-implementation.
The final stage of a RI life leading to its termination may include decommissioning of the infrastructure, or ending of
the integrated programme in case of distributed infrastructures whose national nodes may continue independently.
Special funding for decommissioning may be required in some cases, particularly when safety and environmental
issues are relevant.
Re‐orientation of RI sites is an option that has been applied to a number of terminated nuclear research or highenergy physics infrastructures that were subsequently replaced by other RIs or re-engineered to become, for example,
analytical facilities. In these cases the new mission built upon the presence of a strong technological platform, the
logistics, the human resources and the organisation developed by the previous, terminated, RI.
A similar analysis of the lifecycle of the research infrastructures has been developed, notably for Global Research
Infrastructures, by the GSO7.

ESFRI has developed and applied a lifecycle approach to its assessment of
the RIs in this roadmap. This approach will be further refined and extended
to a complete economic analysis. Consistency in methodology and terminology
will be pursued at the international level.

7

Group of Senior Officials on Global Research Infrastructures Progress Report 2015 Meeting of the G7 Science Ministers 8-9 October 2015

21

1

ESFRI ROADMAP

WINDOW OF OPPORTUNITY
The ESFRI projects on the Roadmap have a ten-year time window for completing their incubation and reaching the
implementation with an approved technical design and costing, an established international consortium, full budget
for the construction phase as well as a solid concept for financing the whole lifecycle.

ESFRI Projects and ESFRI Landmarks may access financing from the EU, for
example through Horizon 2020, European Structural and Investment Funds,
and the European Fund for Strategic Investment.
Within ten years ESFRI Projects are expected to reach implementation, or to have initiated construction of large
capital-intensive installations. Projects that reach implementation sooner will be considered as ESFRI Landmarks
according to their actual contribution to the shaping and performance of the European RI ecosystem (ERA and
beyond). Those projects that fail to achieve implementation within ten years will be removed from the Roadmap. Nine
projects from previous roadmap editions will reach the ten-year limit in 2018, and six more in 2020. They may re-apply
with a renewed proposal, but this will be in open competition with all new proposals in all fields.
ESFRI will monitor all ESFRI Projects and provide guidance to them to move towards full implementation. Similarly
ESFRI will periodically review the ESFRI Landmarks to follow the progress in the lifecycle of the infrastructure and the
continuous fulfilment of its mission at the highest quality and impact level, also in view of highly complementary
projects being developed and impacting the same community. When needed specific suggestions for improvement
or remedy of weaknesses will be given. Landmarks that will fail to maintain the expected standard after a specific
assessment may eventually leave the roadmap.

The ESFRI process now incorporates the necessary steps to further strengthen
the RI ecosystem in the years to come. ESFRI will continue to update its
roadmap, offering opportunities to new projects in all fields of science.
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METHODOLOGY
ESFRI adopted a transparent and rigorous approach and, together with the national Delegations, made a strong
communication effort to inform the national research authorities and science communities of the new Roadmap process.
The process was initiated with an open “launch event” in Trieste in September 2014 which explained the evaluation
criteria and procedures for submission of projects, the eligibility conditions and the whole evaluation process were
described. A “Short Guide for Applicants” was published and presentations made at events throughout the EU.

Landscape and gaps analysis

The ESFRI Strategy Working Groups cover five research macro-domains − Energy (ENE), Environment (ENV), Health
& Food (HF), Physical Sciences & Engineering (PSE), and Social & Cultural Innovation (SCI). They are composed of
European experts and international observers, complemented by data and e-infrastructure experts indicated by the
e-IRG. The SWGs performed an extensive Landscape Analysis that is summarized, for each domain, in Part 3. The
Landscape Analysis improves our understanding of the general features of the RIs ecosystem, the complementarities
and synergies of national and international undertakings, and identifies gaps and future trends. The e-IRG contributed
with the landscape of e-infrastructures underpinning the whole system. The Landscape Analysis captures the main
elements of the European RI ecosystem and is a key reference for understanding the potential of the new ESFRI
Projects, and the impact of the ESFRI Landmarks.

Review of projects from previous ESFRI Roadmaps

The SWGs reviewed all the ten years old projects from the ESFRI Roadmap 2006, to identify those RIs that were
implemented and are now delivering high-quality services to the user communities, or which have clearly started
construction. This led to the identification of twenty-seven ESFRI Landmarks.
The IG assessed the implementation of the sixteen projects from the ESFRI Roadmaps 2008 and 2010. The methodology
was derived from the Assessment Expert Group exercise of 2012, adopting an evaluation matrix and further refining the
“lifecycle analysis”. One project was recognized to have now achieved implementation and to provide scientific key
services. It was thus identified as an ESFRI Landmark. ESFRI also adopted specific recommendations for the remaining
fifteen ESFRI Projects addressing key issues to be solved on the move towards implementation.

Submission and eligibility of proposals

Member States or Associated Countries and EIROforum Councils could submit proposals for the ESFRI Roadmap 2016.
New ESFRI Projects were required to meet a competitive “entry level” of maturity aimed at enrolling into the roadmap
only projects having high likelihood of being implemented within ten years: they needed to demonstrate government
level financial commitment of the proponent Member State or Associated Country plus at least two additional political
commitments by other MS/AC, or a resolution of the Council for EIROforum organizations. This requirement strengthened
both links with the governments involved and the research communities, encouraged a closer dialogue and enhanced
verification from the very beginning of the RI project. This increases the likelihood of success for the projects and enables
a more robust and reliable selection process by ESFRI.

Evaluation of proposals

The steps of the ESFRI methodology for project evaluation are represented in the flow-chart.
Eligible proposals were assessed through two parallel and independent evaluation processes. The five SWGs evaluated
the scientific case, i.e. scientific merit, relevance and impact, European added value, socio-economic benefit and the
needs of interfacing or integrating external e-infrastructure. Where necessary to cover areas of expertise, new members
were included in the SWG exercise by seeking candidates from the Delegations. The SWG identified internal “readers”
and a “rapporteur” and assigned a minimum of three independent international peer-reviewers who, upon signing a
declaration of absence of conflict of interest, contributed their evaluation on the science aspects of the project. More
than one SWG evaluated those proposals that carried a prominent impact across multiple domains.
In parallel, the IG assessed the maturity, i.e. stakeholder commitment, user strategy and access policy, preparatory work,
planning, governance and management, human resources policy, finances, feasibility and risks. The IG similarly called
upon international expert evaluators to assess the relevant “maturity” aspects of each project.
Based on their own analysis and on the reports from the referees, the SWG and IG identified critical questions and issues to
be addressed by each of the eligible proposals. These were then covered in hearings convened for the purpose. The SWG
and IG subsequently reached their conclusions with a joint recommendation per project, and an overall harmonization
to align the results from the different areas and formulate a ranking of the projects and recommendations.

Decision-making

The Executive Board formulated a final recommendation on the list of Projects and Landmarks that should be included
in the Roadmap 2016. The ESFRI Chair proposed these recommendations to the ESFRI Forum in December 2015 for
a final decision. The Forum unanimously adopted the Roadmap 2016 list of Projects and Landmarks as proposed by
the Executive Board.
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LESSONS LEARNT
The successful development of the 2016 roadmap contains some useful lessons for future road-mapping activities:

• Communication and explanation of clear rules by well-organized and extensive communication through the
streaming of the introductory speeches, presence at conferences and meetings, website information, enabled
scientists and stakeholders to be reached.

• The Landscape Analysis process is very complex and lengthy, but it guarantees not overlooking important existing

undertakings at national/regional, European and global level and identifies areas of weakness (gaps) as well as
areas where opportunities are present for rationalization, complementarity, replacement. An ancillary exercise has
been done in one specific area – neutron scattering – where important changes in RI availability are foreseen in
the next decade as a consequence of obsolescence and time-scale of construction of new RIs. The capability of
ESFRI to engage specific working groups and to reflect their findings and views as complementary elements of the
Landscape Analysis is an important asset.

• The ten-year rule for the lifetime on the ESFRI Project list defines the window of opportunity to reach the
implementation stage with the assistance of ESFRI. This new rule was well received by all projects. One project from
Roadmap 2006 decided to submit a re-oriented proposal in competition with the new proposals.

• The definition of Landmarks and Projects as lifecycle stages of the ESFRI RIs put in the correct perspective the
potential and needs of the successful RIs that are in operation or under construction or progressing towards
implementation. This gives a consistent message to the stakeholders as to the support actions required.

• Defining precisely the competences and scope of the SWGs and IG with respect to the project evaluation, reinforcing
with new experts in critical areas and adding to all SWGs one expert of e-infrastructures indicated by the e-IRG with
specific disciplinary competences, strengthened the process.

• Carrying out a parallel and independent evaluation of the scientific and maturity aspects of the projects allowed

to exploit fully the conventional “peer review” method for scientific excellence and the “stage-gated” method of
maturity assessment, developed from the legacy of the Assessment Expert Group of 2012.

• The merging of the critical questions that arose on each project, facilitated a hearing process that was both clearly

defined in its scope (answering the critical questions) and effective in obtaining the missing information to allow
the two separate procedures to come to their conclusions.

• A harmonization step allowed aligning the results of all SWGs and IG on a single and consistent scale, thus reaching
an equilibrated and overall robust selection of new projects and new landmarks. This is a special feature for the
ESFRI Roadmap which deals with all research fields.

• Engaging international experts and peer reviewers in the evaluation process has been very successful and the

response from the science community, formally agreeing to conflict-of-interest criteria, was enthusiastic and
the large majority of referee reports were of high quality and delivered in a timely manner. This gave a broader
resonance to the evaluation process and the feedback from the science community and from the infrastructure
expert community.

• Development of the lifecycle approach of infrastructures, refining the criteria and recommendations most
appropriate to support the progress of each RI according to its stage turned out to be of high value. This leads to
the concept of periodic monitoring of both Landmarks and Projects, according to their stage.

• Through its wide range of assessments and evaluations, ESFRI can confirm the challenge to convert the diverse

stakeholder commitments into hard financial contributions to safeguard the geographical coverage and to
enable the move forward towards full implementation. Many RIs struggle to achieve full financial sustainability
as they often involve many different stakeholders and thus rely on multiple funding sources at regional, national
and European level. Sustainability issues also arise concerning human resources to ensure the adequate skills for
the implementation and operation of RI. Sustainability also impacts on the users community that must have the
adequate resources to compete for access. ESFRI thus adopted an approach and appropriate methods to take into
account the full lifecycle of RIs.
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• Critical features of distributed research infrastructures were found in the fine balance of added value between being

an international research programme and a distributed, yet integrated, RI. This balance is specific for each research
field and no uniform criterion fits all. Some distributed RIs hesitate to grant their central hub and legal entity strong
influence over the national nodes putting at risk the effective integration. The added value should also be reflected
in the development plans for the distributed RI to stimulate stronger coordination of future investments. ESFRI will
continue developing its understanding of distributed RIs in each field as well as the specific challenges that they
face when establishing their governance and legal models.

• An interim report8 on the role of RIs in innovation was produced by the Working Group on Innovation9 stressing the

concept of “industry as a full partner of RIs” (supplier and user) as a way forward to promote extensive partnerships
on joint R&D projects and cooperative programmes, development of advanced technologies, innovation, and
training. RIs and industry can generate active ecosystems of innovation exploiting their complementary enabling
technologies and support services. The RIs are also unique places to train new generations of scientists and
engineers in these very new interdisciplinary areas related to the Grand Challenges.

• New scenarios arise where new proposals of high quality and scientific profile have significant overlaps in mission

and use with existing ESFRI RIs (Project or Landmark). ESFRI does not consider it to be healthy to have projects
competing in the same area of the roadmap as the decisions for support may become complex and difficult.
Nevertheless, the merit of the projects presses one to consider how to optimally proceed, by involving the
concerned ESFRI infrastructures, in an evaluation of the synergies with such new proposal by means of agreements
or common science programmes to the benefit of the European and international users community.

8

WG INNO Interim Report to ESFRI, May 2015
The Working Group on Innovation (WG INNO) was set-up in 2013 in order “to propose to the Forum the broad lines of a strategic plan for an industry-oriented
cooperation” of the Research Infrastructures.
9
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Part 2
digital report only

ESFRI PROJECTS

ESFRI LANDMARKS

The ESFRI Projects listed in Part 1 are individually
described. They were selected for scientific
excellence and maturity and represent strategic
objectives for strengthening the European
Research Infrastructure system.
Fifteen projects were listed in previous editions
of the ESFRI Roadmap − nine in the 2008 update,
and six in the 2010 update. Five new entries and
one reoriented project integrate the Roadmap
2016. They were selected among the 20 eligible
proposals through the evaluation procedure
outlined in Part 1.
The ESFRI Projects have a maximum term of
“residency” on the Roadmap of 10 years. After
that term the fully implemented projects may
become Landmarks. Non-implemented projects
leave the Roadmap: if desired they can be resubmitted with a revised programme and will
compete with other new projects.

The ESFRI Landmarks listed in Part 1 are individually
described. These are former ESFRI Projects that
have reached the implementation stage and
are now established as major elements of
competitiveness of the European Research Area.
Most of the Landmarks were first identified
as ESFRI Projects in the Roadmaps 2006 and
2008. Two Landmarks were selected among the
20 eligible proposals through the evaluation
procedure outlined in Part 1 recognizing that
their implementation is underway.
The ESFRI Landmarks need continuous support
for successful completion, operation and
upgrade in line with the optimal management
and maximum return on investment criteria.
Periodic review of the Landmarks will be carried
out by ESFRI in order to verify the continuous
fulfilment of the reference role in their respective
domains.

Part 3
digital report only

LANDSCAPE ANALYSIS
The Landscape Analysis provides the current
context, in each domain, of the operational
national and international research
infrastructures open to European scientists and
technology developers through peer-review
of competitive science proposals. It represents
an impression of the European RI ecosystem.
This responds to the invitation by the
Competitiveness Council to broaden the view
of ESFRI beyond the Roadmap list of projects.
It has been produced by the five Strategy
Working Groups (SWGs) of ESFRI that are
composed of well-recognized scientists and
are coordinated by a member, or a permanent
expert, of the ESFRI Forum. The e-infrastructures
landscape, transversal to all domains, has been
elaborated by the e-Infrastructure Reflection
Group (e-IRG). The Landscape Analysis is a
key ingredient of the new ESFRI evaluation
methodology as it supports the understanding
of the impact of new projects. It does not
represent in any way the view or prioritization of
ESFRI or of any Member State for commitments
or future investments. ESFRI in no case acts as
an advocate of specific potential future projects.
ESFRI and its Member States have taken note of it.
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ESFRI WORKING GROUP MEMBERS and OBSERVERS

ENERGY STRATEGY WORKING GROUP (ENE)
Chair – Ricardo MIGUEIS (Portugal)
Members
ARZBERGER Isolde
BLAABJERG Frede
BOAVIDA Dulce
BOLT Harald
DARIE George
FAVRAT Daniel
GARCIA Pilar
GONÇALVES Hélder
HAUKSDÓTTIR Steinunn
JEENINGA Harm
KENNEDY Michael
LABEAU Pierre-Etienne
MAGNAY Kathrin
MENNA Mariano
MEYER Norbert
MONTAGNE Xavier
NEUMANN Doris
OLSSON Lisbeth
ROBBA Michela
ROBERTS Roland
RØKKE Nils Anders
ŠARLER Božidar
SMOLINSKI Adam
ŠTEKL Ivan
TATARAKIS Michael
TRAN Minh Quang

Germany
Denmark
EC Representative
Germany
Romania
Switzerland
Spain
Portugal
Iceland
The Netherlands
Ireland
Belgium
UK
EC Representative
e-IRG Representative, Poland
France
EC Representative
Sweden
Italy
Sweden
Norway
Slovenia
Poland
Czech Republic
Greece
Switzerland

ENVIRONMENT STRATEGY WORKING GROUP (ENV)
Chair – Gelsomina PAPPALARDO (Italy)
Vice Chair – William EASON (United Kingdom), Andreas VOLZ (Germany)
Members
BADIDA Miroslav
BEGUSCH-PFEFFERKORN Karolina
BERGER Michael
DE JONGE Marc
FIGUEIRA Rui
FLAUD Jean-Marie
FRIBERG Magnus
GIARDINI Domenico
HAUGAN Peter
IITAL Arvo
JENNINGS Gerard
JOHANSSON Anna-Maria
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Slovak Republic
Austria
EC Representative
The Netherlands
Portugal
France
Sweden
Switzerland
Norway
Estonia
Ireland
EC Representative

KROER Niels
LINDSTRÖM Kai
LYKOUSIS Vasilios
MAREK Michael
SANTAMARIA Jesùs Miguel
TREBŠE Polonca
VAN RIJN Arjen
VERREET Gert
VULTURESCU Viorel

Denmark
Finland
Greece
Czech Republic
Spain
Slovenia
e-IRG Representative, The Netherlands
Belgium
Romania

HEALTH & FOOD STRATEGY WORKING GROUP (HF)
Chair – Gabriela PASTORI (United Kingdom)
Vice Chair – Edvard BEEM (The Netherlands), Rafael DE ANDRES MEDINA (Spain)
Assistant – Manju BURA
Members
ANVRET Maria
BANCI Lucia
GHEONEA Cristian
GIRONA Sergi
GOLDMAN Serge
GOYENS Petra
GUITTET Eric
JESPERSEN Jørgen
KOLLIAS George
LÆGREID Astrid
LOHMANN Karin
MLINARIČ RAŠČAN Irena
MYLLYHARJU Johanna
NOVÁK Michal
O’DRISCOLL Mairéad
OZGOREN Murat
RIBEIRO Margarida
SEDLÁČEK Radislav
XENARIOS Ioannis

Sweden
Italy
Romania
e-IRG Representative, Spain
Belgium
EC representative
France
Denmark
Greece
Norway
Germany
Slovenia
Finland
Slovak Republic
Ireland
Turkey
EC Representative
Czech Republic
Switzerland

PHYSICAL SCIENCES & ENGINEERING STRATEGY WORKING GROUP (PSE)
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