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1. Commitment 29. Pooling internal EU resources and efforts
through European Innovation Partnerships (responsible
partner: WIIW)
by Rumen Dobrinsky (wiiw)

1.1.

Introduction1

European Innovation Partnerships (EIPs), as stipulated in IU Commitment 29, should provide a
framework for bringing together all relevant stakeholders across policies, sectors and borders to
speed up innovations that address major societal challenges, and contribute to gaining competitive
advantages for growth and job creation in Europe. EIPs should also address existing weaknesses in
the European research and innovation system such as under-investment in knowledge generation
and diffusion, framework conditions which are not sufficiently innovation-friendly, and
fragmentation and duplication of efforts, low involvement of users and insufficient alignment of
public actions.
The Communication from the European Commission Europe on the Flagship Initiative Innovation
Union stressed the need to pool European resources in order to achieve innovative breakthroughs
that would address major societal challenges that Europe is facing at the moment such as the ageing
population, the effects of climate change, the reduced availability of resources, among others. The
concept of European Innovation Partnerships was put forward as a practical approach to achieve
such a thrust.
The EC defines European Innovation Partnerships (EIPs) as a new, challenge-driven approach to EU
research and innovation, focusing on societal benefits and a rapid modernisation of the associated
sectors and markets. According to their declared objectives, “EIPs should act across the whole
research and innovation chain, bringing together all relevant actors at EU, national and regional levels
in order to: (i) step up research and development efforts; (ii) coordinate investments in demonstration
and pilots; (iii) anticipate and fast-track any necessary regulation and standards; and (iv) mobilise
‘demand’ in particular through better coordinated public procurement to ensure that any
breakthroughs are quickly brought to market.”2
By embarking on the initiative to launch EIPs, the EU aimed to install a new logic of innovation by
integrating, harnessing and exploiting Europe’s potential in a way that creates a new ecosystem of
innovation and by operating across demand and supply (European Commission, 2014).
The EU launched five EIPs to address the following key social challenges:
This report is part of I3U Deliverable 7.2 - State of Implementation and Direct Impact as regards Commitment
29, European Innovation Partnerships.
1

2

http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=eip
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EIP on Active & Healthy Ageing (AHA) (November 2011)
EIP Water (June 2012)
Agricultural Productivity & Sustainability (Agri-) EIP (June 2012)
EIP on Raw Materials (RM) (October 2012)
EIP on Smart Cities and Communities (SCC) (March 2013)
This report presents an assessment of the state of implementation of the EIPs as of the moment of
writing and a first attempt to analyse the direct impact of C29. The EIPs are living structures which
have developed dynamically since their inception. In addition, the five existing EIPs are of very
different nature and each of them has been following its specific course of evolution. In analysing
the state of C29 implementation and its direct impact, the report seeks to highlight, on the one hand,
this diversity and, on the other hand, the common features among the EIPs that integrate them as
one distinguished strand in the ambitious IU project.

1.2.

State of C29 implementation

1.2.1. C29 implementation as a whole: an overview
C29 implementation started with the launch of five EIPs between 2011 and 2013: AHA, Water, Agri-,
Raw Materials and SCC. In contrast to other IU commitments, the initial drive of C29 implementation
followed entirely a top-down approach driven by the EC. Both the topical/sectoral orientation of the
five EIPs and their formal launch were designed and engineered by the EC which justified this
intervention in the following way: “EIPs are launched only in areas, and consist only of activities, in
which government intervention is clearly justified and where combining EU, national and regional
efforts in R&D and demand-side measures will achieve the target quicker and more efficiently.”3 The
EC also supported and facilitated the shaping of the EIPs governance structures as well as the
preparation and adoption of their guiding principles and planning documents.
All five EIPs have identical governance structures as presented in Figure 1. Each EIP is led by a Steering
Group (SG) composed of stakeholders from the respective sector that provide strategic direction,
leadership and guidance for the EIP. At the launch of each EIP, the EC took the lead in identifying
and approaching the initial members of the SGs from within its stakeholder networks in each
respective sector/area. For this purpose, high level EC officials (in most cases at the Commissioner
level) approached and invited high profile individuals from different EU members states and typifying
the stakeholder communities in the respective sectors with invitations to become members of the
Steering Group in their personal capacity. High level EC officials also chaired and led the initial sittings
of the SGs and later took part in subsequent meetings. With time, the SGs became self-governing
bodies with some regular rotation in their membership. Within some EIPs, the Steering Group is
assisted in its work by a Support Group ("Sherpas"), which acts as a kind of a secretariat to the EIP
providing technical assistance such as drawing up agendas, preparing working documents,
organizing meetings, etc. Some EIPs benefit from secretariat support offered by the EC.
The SGs’ main initial task was the preparation and adoption of Strategic Implementation Plans (SIPs)
for the respective EIPs; later SGs led and guided the process of putting the SIPs into operation. SIP
3

http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=eip.
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preparation itself was an iterative task involving both top-down and bottom-up elements. It involved
the process of identifying the Priority Areas that each EIP set for itself and establishing the
mechanisms for pursuing these priorities. In turn, the latter implied the establishing of Action (also
called Focus or Expert) Groups (AGs) that took on themselves the planning, organization and
management of activities supporting the respective Priority Areas and, importantly, mobilizing of
international EU-wide stakeholder networks around each Priority Area.

www.i3u-innovationunion.eu
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While the first push in setting this process in motion came from the top (starting from the SGs and
then the AGs) the actual planning of concrete implementation activities was very much conducted
in a dialogue between AGs and stakeholder communities. Stakeholder communities were invited to
come up with ideas and initiatives that they considered relevant to the respective EIP. These were
then processed and aggregated and passed back to the respective SGs as proposed inputs to the
SIPs. Several iterative rounds of this sort were usually conducted before the SIPs took their shape
and were endorsed by the SGs.
The SIPs themselves are considered as living documents and are subject to periodic review, update
and revision depending of the success or problems encountered in implementation, the
identification of new priorities and other factors. The same is valid for the Priority Areas and,
respectively, the AGs within each EIP.
The structure of the SIP of all EIPs is broadly identical: it formulates key objectives of the EIP (these
may be qualitative) as well as headline targets that epitomize the objectives (these are both
quantitative and quantitative). The SIP then specifies the EIP Priority Areas and finally, the main
actions envisaged within the SIP horizon that are envisaged to be undertaken within these Priority
Areas. The SIP also outlines the key tools that the EIP plans to develop/mobilize and use in the
implementation of its actions.
The most important and powerful operational implementation mechanism envisaged by all EIPs is
the mobilization of motivated stakeholder communities which would generate bottom-up
commitments within the respective Priority Areas and which will drive and support the pursuit of the
EIPs targets and objectives. For this to materialize, the EIPs governance bodies were to develop
appropriate incentives that would motivate the stakeholder communities to generate such
commitments. This was also the most difficult and problematic part in the EIP implementation as
none of them had budgets set aside in support of implementation. EIPs were supposed to resort to
existing EU and national funding sources and schemes for the support of their activities.
Ultimately, it is expected that the stakeholder commitments that were actually executed (or at least
the most successful among them) would over time be scaled up. For this purpose the EIPs
governance structures are also tasked with the dissemination within their communities of indigenous
best practice that they generated and with the showcasing of success stories initiated in the context
of their activities. In “leading by example”, it is expected that such success stories and best practice
would be taken up by other stakeholders thus contributing to the scaling up of successful practices.
The key to success in scaling up is the ability to mobilize and engage a critical pass of additional
participants in the process.
All EIPs were also supposed to develop and put in place a system of monitoring and evaluation of
their progress in implementation as well as their success in, or problems with, the pursuit of their
objectives and targets. For this purpose, EIPs were advised to first develop their own Monitoring and
Evaluation Frameworks (MEF) reflecting the specificity of their operation and then to conduct
(annual) monitoring and evaluation rounds. The results and conclusions of the monitoring and
evaluation rounds (in the form of Monitoring and Evaluation Reports (MEF)) were to be fed back to
the SGs. They are to be used for a critical review of the appropriateness and effectiveness of the EIPs’
actions and, respectively, for correcting the implementation course and amending the set of activities
www.i3u-innovationunion.eu
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and tools in them.

1.2.2. State of implementation of individual EIPs: review of undertaken actions
While all EIPs adopted similar organizational models and governance structures, implementation has
varied considerably across them. The overview that follows provides a summary of the EIPs’
implementation course since their inception and seeks to highlight similarities and differences across
partnerships.

1.2.2.1.

EIP AHA

The EIP AHA4 was the first one that was set up in 2011 as a pilot. The experience of running EIP AHA
was then used as a model and reference point in the setting up and putting in motion of the other
EIPs.
EIP AHA brings together key stakeholders (end users, public authorities, industry) actors that are (or
should be) present in the respective innovation cycle, from research to adoption (adaptation), along
with those engaged in standardization and regulation. The partnership provides these actors with a
forum in which they can cooperate, united around a common vision that values older people and
their contribution to society, identify and overcome potential innovations barriers and mobilize
instruments.
EIP AHA identified three main priority areas (“pillars”) of its activity (SIP AHA, 2011): (1) Prevention,
screening and early diagnosis; (2) Care and cure; and (3) Active ageing and independent living. In
addition, horizontal actions have been identified that address framework conditions, promote
connections between the different priority areas of work, and are enablers for all other actions,
including regulatory and funding schemes.
EIP AHA established 6 Action Groups, along the main pillars of its activity as follows:
Action Group A1. Adherence to medical plans
Action Group A2. Falls prevention and management
Action Group A3. Frailty and functional decline
Action Group B3. Prevention and Early Diagnosis …
Action Group C2. Interoperable independent living solutions
Action Group D4. Age-friendly environments
In turn, each Action Group defined its own action areas and developed Action Plans for its work
detailing projects and initiatives and their implementation schemes. Since their inception, EIP AHA
and its Action groups have gone through two main planning periods (2012-2015 and 2016-2018).
Action Plans are periodically being critically reviewed, revised and updated.
EIP AHA activities are closely coordinated with other EU programs, initiatives and organizations in
related areas such as the Active Assisted Living Joint Program, the European Association Working for
http://ec.europa.eu/research/innovation-union/index_en.cfm?section=active-healthy-ageing&pg=home.
This site contains links to most of the documents on EIP AHA activity up to date.
4
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Carers (EUROCARERS), the European Connected Health Alliance (ECHAlliance) and others. The
European Commission acts as the main coordination body for cooperation and synergizing across
initiatives. In most recent years the EIP AHA annual conferences are integrated with other meeting
on related topics into European Summits on Innovation for Active and Healthy Ageing which are
organized by the European Commission in cooperation with the European Parliament and the
European Committee of the Regions.
As of 2014, EIP AHA extended to over 1,000 EU regions, mobilized 3,000 engaged partners and 300
leading organizations with over euro 1 bn of commitments.5 As of end-2015, EIP AHA had mobilized
some 1100 commitments by its stakeholders (Zuffada, 2015). The EIP AHA main achievements in
2012-2015, as identified by the Action Groups are presented in Table 1.
Table 1. Main achievements of EIP AHA in 2012-2015 by Action Groups
Action Group

Partners

Countries

Commitments

Deliverables;
good practices

A1

63

31

68

65 +
56 in progress

A2

>200

18

n.a.

>80

A3

n.a.

n.a.

200

147

B3

450

n.a.

141

>100

C2

60

15

n.a.

n.a.

D4

>100

n.a.

390

211

th

Source: Action group reports presented at the 4 Annual Conference of Partners of the European
Innovation Partnership on Active & Healthy Ageing (EIP on AHA), Brussels, 9 December 2015.
EIP AHA holds annual conferences of partners where the partnership reports its activities,
achievements and challenges and seeks feedback from its constituency on the future directions of
work.
As per EIP AHA self-assessment (Zuffada, 2015), the period 2012-2015 was characterized by the
following main features: Action Groups were mostly oriented to individual commitments; detected
synergies amongst Action Groups were not structured in operational cooperation; implementation
of reporting procedures was not supported by common management tools. Respectively, the main
tasks formulated for the upcoming period (2016-2018) included: strengthening the link between the
commitments; focus on scaling-up strategy and uptake; better integration of activities undertaken
within, and across the Action Groups in view of promoting synergies.
In view of the shifting focus in its work in the upcoming period, EIP AHA developed its scaling up
strategy (EIP AHA, 2015) in 5 steps as follows:
Step 1 - Building a database of good practices
Step 2 - Assessment of viability of good practices for scaling-up
5

EIP AHA has not published more recent comparable statistics on its implementation.
www.i3u-innovationunion.eu
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Step 3 - Classification of good practices for replication
Step 4 - Facilitating partnerships for scaling-up
Step 5 - Implementation: key success factors and lessons learned
Respectively, EIP AHA has developed a Repository of Innovative Practices as the basis for the
implementation of its scaling up strategy. The repository contains best innovative practices identified
by and recommended by the Action Groups as most prospective for uptake and scaling up. It is
considered as a tool to support EIP AHA in mobilizing sufficient resources and expertise to promote
the uptake of innovative solutions for active and healthy ageing.
As regards the focus on integration of activities and synergizing, EIP AHA is developing Reference
Sites, which are defined as "ecosystems which comprise different players (including regional and/or
local government authorities, cities, hospitals/care organizations, industry, SMEs and/or start-ups,
research and innovation organizations and civil society), that jointly implement a comprehensive,
innovation-based approach to active and healthy ageing, and can give evidence and concrete
illustrations of the impact of such approaches on the ground". A Call is underway for identifying such
reference sites for the period 2016-2018.
A range of other similar actions has also been launched to support scaling-up, stakeholder partnering
and cooperation, mutual learning and knowledge exchange as well as networking in general.
What concerns monitoring and evaluation of EIP AHA, this task was assigned to the EU Joint Research
Center (JRC) which developed the Monitoring and Assessment Framework (MAF) for the partnership
and undertook the first rounds of assessment (MAF AHA, 2013, 2014a, 2014b). The JRC also
developed a MAF EIP tool with the purpose: “1) to accumulate evidence on the impact of the activities
carried out within the Partnership in terms of quality-adjusted life expectancy and health and care
resource use within and across its six thematic Action Groups; and 2) to provide decision relevant
outcomes that are of value to developers, investors and implementers of innovation in the Active
and Healthy Ageing arena across Europe.”6
It should be noted, however, that the main efforts in monitoring and assessment were undertaken in
the initial years of EIP AHA performance (2013-2014). There is no recent publicly available evidence
of comprehensive monitoring and evaluation referring to the period 2015-2016.

1.2.2.2.

EIP Water

The EIP Water7 aims to identify, test, scale up, disseminate and stimulate the market uptake of
innovative solutions to address major European and global water challenges. It also supports the
creation of market opportunities for these innovations, both inside and outside Europe. The EIP
Water Strategic Implementation Plan identified 10 major water related challenges by the year 2020
and eight priority topics (SIP-Water, 2013; European Commission 2014). The strategic objectives of
that EIP Water set for itself are: (a) To provide safe, available and affordable water for all, while
6

http://is.jrc.ec.europa.eu/pages/TFS/MAFEIP.html

http://ec.europa.eu/environment/water/innovationpartnership/index_en.htm. This site contains links to most
of the documents on the EIP Water activity up to date.
7
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ensuring sufficient water for the environment; (b) To achieve the relative decoupling of the depletion
of water resources from the level of economic activity in key EU sectors (including energy, farming
and chemicals); and (c) To maintain and enhance the good status of waters in all EU river basins – in
terms of quality, quantity and use, and in the context of increasing pressures on water resources.
In pursuing such objectives, the partnership focuses on four general targets: (1) Resolving water
challenges with sustainable innovations; (2) Creating market opportunities and removing barriers for
global water solutions; (3) Increasing competitiveness of the European water sector through fostering
partnerships; and (4) Supporting the green economy through blue innovation. Accordingly, EIP Water
has identified the following priority areas: (1) Water reuse and recycling; (2) Water and wastewater
treatment, including recovery of resources; (3) Water-energy nexus; (4) Flood and drought risk
management (target: increased resilience reduces loss and damage from floods and droughts); and
(5) Ecosystem services. In addition, some cross-cutting priorities have been identified that address
framework conditions, promote links between the different priority areas of work, and are enablers
for all other actions. Smart technology has been defined as an enabling factor for all priorities.
The partnership has identified some key barriers and bottlenecks to innovation in the water sector
which it will seek to address in its activities such as: access to funding and adequate financial
instruments; regulatory barriers to innovation; public innovation procurement; availability of testing
facilities and dissemination of showcases; etc.
EIP Water has established 29 Action Groups with members from 23 EU Member States which develop
their own innovations, and support the EIP Water work on identifying and removing barriers to
innovation. The Action Groups also identify and disseminate best practice experiences that can result
in appropriate policy recommendations. Action Groups are due to report on an annual basis on their
progress and on the bottlenecks/barriers they encounter in their activity. The EU Directorate General
for the Environment acts as a facilitator of the EIP Water activities, keeping oversight and driving the
overall process and aligning its activities with EU Water Policy. A small secretariat was set up in 2012
to support the day-to-day activities and bodies of the EIP Water.8
EIP Water has set up its Online Marketplace, a virtual platform that facilitates stakeholder
collaboration on joint projects across the innovation value chain. At the center of the marketplace is
the matchmaking function, which facilitates innovation stakeholder connectivity based on identified
common interest. The EIP Water Online Marketplace brings together some 2400 individuals from
some 30 countries; 1500 projects, 600 organizations; 200 products & services.
Between 2013 and 2016, EIP Water held three conferences with some 1,300 participants and
contributed to more than 50 other events.
In 2013-2014 EIP Water developed and adopted its Monitoring and Evaluation Framework (MEF
Water, 2014) and in 2016 the first Monitoring and Evaluation Report was published referring to the
year 2015 (ME Water, 2016). According to the report, by 2015 EIP had mobilized some 600 partner
organisations in its Action Groups.

8

eip-water.eu/@eip_water/slideshare.net/EIP-water
www.i3u-innovationunion.eu
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MEF Water contains a list of “Impact indicators” as identified by the partnership (See Annex 2) and
some first self-evaluation results on this were presented in the Monitoring and Evaluation Report for
2015. Thus it is claimed that EIP Water Action Groups delivered several dozens of “innovations” (this
category includes patents, trademarks, methods, approaches, etc) and more than 100 “full scale pilot
implementations of innovations” by 2015.
As regards the estimated “implementation effect” of implementing the innovations by the Action
Groups, the report classifies it as follows:
employment effect (new jobs created): in 8% of implementations;
economic benefits through improved technology: 15% of implementations;
economic benefits through improved methodology/service: 15% of implementations;
environmental benefits through improved methodology/technology: 27% of
implementations;
secondary effects through improved management/governance/administration: 18% of
implementations;
shift of paradigms through new approach: 17% of implementations.

1.2.2.3.

EIP-Agri

EIP-Agri9 has set for itself two main objectives and headline targets (SIP-Agri, 2013, European
Commission 2014): (1) To reverse the recent trend of diminishing productivity gains by 2020
(indicator for productivity and efficiency); (2) To secure soil functionality in Europe at a satisfactory
level by 2020 (indicator for sustainability of agriculture). Accordingly, the partnership has identified
four main priority areas: (1) Resource efficiency; (2) Provision of societal and environmental goods
and ecosystem services; (3) Establishing of a sustainable consumption and supply chain and (4)
Innovation culture.
EIP-Agri supports two types of teams that perform the implementation of its activities:
a) Focus Groups are temporary groups that are part of the EIP networking activities at EU level
and bring together participants from the farming sector, researchers, advisors and other
relevant innovation actors to share knowledge and experience on specific topics. Each group
explores practical innovative solutions to problems or opportunities in the field, and draws
on experiences derived from related useful projects. They also discuss research results and
best practices that help to solve practical problems in the sector. As of end-2016 23 such
focus groups were functioning and 3 additional ones were in the process of being
established.10
b) Operational Groups are teams composed of stakeholders partners with complementary
knowledge relevant for given projects (farmers, researchers, advisors, businesses,
environmental groups, civil society, etc.). Operational Groups are the EIP-Agri’s main tool for
turning innovative ideas into real solutions for the field. Most Operational Groups bring
together teams that work on innovation projects funded by Rural Development Programs
(RDPs). Operational Groups also share the project results with the broader EIP-Agri network
http://ec.europa.eu/eip/agriculture/. This site contains links to most of the documents on EIP-Agri activity up
to date.
9

https://ec.europa.eu/eip/agriculture/en/content/focus-groups.
This project has received funding from the European
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so that others with similar challenges across Europe can benefit from the outcomes. EIP-Agri
aims at establishing some 3200 Operational Groups for the period 2014-2020. As of April
2016, more than 100 Operational Group projects were already launched across Europe.
EIP-Agri has also set up a Service Point to collect and disseminate the results of the work and help
in finding partners and information, facilitate the exchange of knowledge and experiences and liaise
with other existing networks and initiatives. The Service Point acts as a mediator within the EIP-Agri
network, enhancing connectivity and collaboration among different stakeholders in innovating
agriculture.
EIP-Agri coordinates its activities with the permanent Subgroup on Innovation for agricultural
productivity and sustainability within the European Network for Rural Development. The EIP-Agri
Service Point provides facilities for such inter-agency coordination.
EIP-Agri organizes numerous events to support and boost its network jointly with the European
Commission's Directorate-General for Agriculture and Rural Development. However, unlike other
EIPs there are no annual EIP-Agri conferences bringing together the whole EIP-Agri network.
Furthermore, EIP-Agri has not developed a Monitoring and Evaluation Framework for the periodic
monitoring of its activities; respectively, so far there are no publicly available monitoring and
evaluation reports.

1.2.2.4.

EIP RM

EIP RM11 should ensure sustainable supply of raw materials to the European economy with rising
benefits for the society as a whole. The key objectives of the partnership are (SIP RM1, 2013; (SIP
RM2, 2013; European Commission, 2014): (1) Reducing import dependency and promoting
production and exports by improving supply conditions from EU, diversifying raw materials sourcing
and improving resource efficiency, including recycling, and finding alternative raw materials; and (2)
Putting Europe at the forefront in raw materials sectors and mitigating the related negative
environmental, social and health impacts.
Accordingly, EIP RM has defined the following priority areas and actions (pillars): (1) A technology
pillar focuses on actions in research, technological development and innovation coordination; (2) A
non-technology pillar focusing on framework conditions, including waste management as well as on
knowledge and skills development in RM; (3) An international collaboration pillar will promote
synergies with leading non-EU countries. All in all, the SIP's 3 pillars consist of 24 action areas and
95 actions. EIP RM has formulated 7 concrete targets that should be achieved by 2020 in the pursuit
of its objectives.
EIP RM has also established four Operational Groups (OGs) according to specific topics as follows:
OG1: Technologies for Raw Materials Production;
OG2: Technologies for Substitution of Raw Materials;
OG3: Raw Materials Framework/Knowledge Base;
OG4: Waste Management Framework.
https://ec.europa.eu/eip/raw-materials/en. This site contains links to most of the documents on EIP RM
activity up to date.
This project has received funding from the European
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OGs are tasked with the conversion of the strategic implementation plan into actions and provide
advice to the EIP RM Steering Group. They operate on the basis of flexible structures, a temporary
time horizon and in close interaction with each other. EIP RM also has a small secretariat.
As of April 2016, EIP RM counted 123 stakeholder commitments, 76 from the 2013 Call for
Commitments, and 47 from the 2015 Call for Commitments. Respectively, the EIP counted almost
980 unique partners, including 84 partners from non-EU countries. Taken together the Commitments
have a total indicative budget of €1979 million. By 2015, the EIP Commitments had secured
approximately €391 million for their implementation. EU sources accounted for some 45% of the
secured funding; public and regional sources contributed about 22% of the funding and the
remaining one-third came from private sources (EIP RM, 2016c).
The largest share of the reported outputs by the commitments (46%) contribute to Target 3 on
framework conditions for primary raw materials; very few outputs (2%) contribute to Target 4
(framework conditions for materials efficiency and waste management), 8% to Target 5 (knowledge
base) and 3% to Target 7 (international co-operation). The partnership also delivered a number of
strategic documents (such as policy recommendations, standards, methodologies, etc.) and was very
active in knowledge sharing.
As regards the innovative outputs or pilots delivered by the commitments, the aggregate picture
since 2014 looks like as follows (EIP RM, 2016c):
Patent application: 6
New technology / process: 20
New business model: 2
New service: 1
New product: 5
(Joint) R&D: 9
More resource-efficient use: 2
New product design: 2
Material substitution: 5
In accordance with the adopted monitoring and evaluation strategy, EIP RM produces annual
Monitoring and Evaluation Reports. So far two such reports have been prepared: for 2014 and 2015
(EIP RM, 2016c; EIP RM, 2015). The High Level Steering Group of EIP RM holds annual meetings to
review implementation. These meetings also deliberate on the annual Strategic Evaluation Reports
which are part of the EIP’s monitoring and evaluation strategy.
EIP RM implementation is closely coordinated with the EU Raw Materials Initiative (launched in 2008
and consolidated in 2011) which is an integrated strategy to respond to challenges related to access
to non-energy and non-agricultural raw materials.

1.2.2.5.

EIP SCC

EIP SCC12 combines Information and Communication Technologies (ICT), energy management and
http://ec.europa.eu/eip/smartcities/index_en.htm. This site contains links to most of the documents on EIP
This project has received funding from the European
www.i3u-innovationunion.eu
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transport management to come up with innovative solutions to the major environmental, societal
and health challenges facing European cities. The partnership aims to overcome bottlenecks
impeding the changeover to smart cities, to co-fund demonstration projects and to help coordinate
existing city initiatives and projects, by pooling its resources together. This should be achieved
through the wide-reaching roll out of integrated, scalable, sustainable Smart City solutions –
specifically in areas where energy production, distribution and use; mobility and transport; and
information and communication technologies are intimately linked (SIP SCC, 2013; European
Commission 2014).
EIP SCC concentrates on three specific vertical areas:
Sustainable Urban Mobility – Alternative energies, public transport, efficient logistics,
planning;
Sustainable Districts and Built Environment –improving the energy efficiency of buildings and
districts, increasing the share of renewable energy sources used and the liveability of our
communities;
Integrated Infrastructures and processes across Energy, ICT and Transport – connecting
infrastructure assets to improve the efficiency and sustainability of cities
The SIP also sets eight key horizontal enablers covering a number of actions in policy and regulation,
integrated planning, knowledge sharing, metrics and indicators, open data, standards, business
models, procurement, funding etc. Accordingly, EIP SCC has set up 29 Action Groups to organize,
plan and implement the activities in their respective areas.
EIP SCC holds annual General Assemblies of the partnership involving its broad community and
constituency. So far EIP SCC has not developed a Monitoring and Evaluation Framework for the
periodic monitoring of its activities; respectively, so far there are no publicly available monitoring
and evaluation reports.

1.2.3. EIP governance and C29 performance: some critical remarks
Since the launch of the five EIPs, each of them has taken its own performance course. Throughout
implementation the European Commission has been taking a pro-active stance by providing
supervision, advice, support and technical assistance. Under EC guidance, all EIPs established similar
governance structures; apparently, initially it was also envisaged that they would follow similar
implementation patterns. However, with time divergences in organization, planning, execution and
outcomes became more and more clear and now each EIP seems to be following its own logic as it
emerged over the course of existence.
Individual implementation patterns were shaped under the combined effect of two different types
of pressure: 1) “top-down”, coming from the EC and seeking to direct EIP activities towards the key
objectives of EIPs as formulated at their inception as part of the Innovation Union; and 2) “bottomup”, reflecting the interests of the stakeholder communities that each EIP mobilized in the course of
implementation, which were not necessarily identical to or fully aligned with the initial EIP objectives.

SCC activity up to date.
www.i3u-innovationunion.eu
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At the launch of the EIPs, their performance was dominated by “top-down” pressures coming from
the EC which sought to give a push towards the EIPs’ desired goals. However, the EIP initiative was
not apportioned with its own funds earmarked for the pursuit of its objectives. This initiative was
expected to raise such funds from already available sources both at the EC, national and regional
levels as well as to mobilize private funding. The absence of funds clearly earmarked for bonding EIP
implementation to their key objectives has made it difficult for the EC to continuously steer the
implementation course in the envisaged direction. Fundraising from other existing sources often
entailed the need to find a compromise between the EIP objectives and the conditionality of the
funding agencies. Private interests were another dimension to this compromise.
The organic evolution of the EIP constituencies and stakeholder communities was another factor that
added a distorting effect in shaping the EIPs’ agendas. As all EIPs were delineated strictly by a sectoral
characteristic, each EIP attracted a stakeholder community self-defined in the first place by its
belonging to the respective sector but not necessarily to a community of innovators. This could be
traced already at the top governance level (Steering Groups are dominated by sectoral experts) and
was even more pronounced for the lower structural units (action, focus, operational groups) as
depicted on Figure 1. Thus EIPs evolved basically as vertical structures largely defined by their sectoral
characteristic. Consequently “bottom-up” pressures started growing in importance (in particular, in
the periodic revisions and updates in the EIP implementation plans) and they exerted a bias in the
EIP activities mostly reflecting the sectoral interests of the stakeholder communities mobilized in
implementation.
Thus over time, the balance between “top-down” and “bottom-up” pressures gradually shifted from
the first to the second with the EIPs agendas increasingly being shaped to reflect the interests of the
stakeholder communities. One critical factor that contributed to such a shift was that the “top” had
few levers to direct the EIP implementation agendas towards the desired direction, at least, in the
form that the latter was formulated initially. Such an outcome basically reflects a conceptual and
design flaw of the EIPs: in a way they are trying to pursue vertical policy objectives (in the sense that
these are sectorally delineated) with a horizontal policy approach while no relevant policy
instruments and levers were available at their direct disposal.
Another distorting factor was the lack of a clear and targeted EIP focus on innovators proper. The
stakeholder segment that is most visibly missing in EIP implementation is that of innovative
entrepreneurs. Innovative entrepreneurs are missing already in the EIP inception documents (the
basic EIP texts adopted by the EC and the European Parliament do not even mention the terms
entrepreneur or entrepreneurship). Innovative entrepreneurs are also largely missing in the key EIP
guiding documents (such as the strategic implementation plans) and in the activities of the lower
level operational structures. In consequence, EIPs tend to focus on the nature of the societal
challenges that they are addressing but not on the nature of innovations (and the innovation process)
that could address such challenges.
This is yet another conceptual and design flaw of the very model of EIP as being implemented which
has not been corrected over the implementation course up till now.13 Needles to repeat what is

It is even more striking that this flaw was not spotted or noted in the review report of the independent expert
group set up by the EC set to assess progress and evaluate the overall performance of the EIPs (European
This project has received funding from the European
www.i3u-innovationunion.eu
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textbook knowledge, namely, that the entrepreneur is the key driver of the innovation process, while
the main role of policy is to create an enabling environment for this process to take its course. Early
stage financing is probably the most delicate part of the process and policy has an important role in
this. However, a review of the reported EIP outcomes (see next section) reveals an almost complete
absence of entrepreneurial incentives to support the running and implementation of the EIPs.
What happened in EIP implementation is that the combined effect of the above factors, the absence
of a special focus on innovators proper and the lack of targeted efforts to attract innovative
entrepreneurs, caused a drift in the nature EIP activities away from what should have been at their
center – innovative actions and outputs. Thus both the list of indicators for self-assessment by the
EIPs (Annex 2) and the actual activities undertaken over the years (as reflected in their Monitoring
and Evaluation Reports) indicate relatively small shares of “innovation activities” in the strict sense
and significant shares of framework activities, which are not directly parts of innovation processes.
Indeed, many of the deliverables reported by EIPs (such as inventories, reviews, studies, reports, good
practice, repository, toolkit, training/capacity building, University programs, events – workshops,
seminars, conferences, etc.), while useful and beneficial to society, have little to do with innovation
proper.
Thus with time actual implementation started to deviate considerably from the initial concept and
the initial guidelines developed by the EIPs as evidenced by proposed examples of deliverables out
outputs. Crucially, it is difficult to detect among the reported outputs results that could be classified
as “innovative breakthroughs”, something that was among the EIPs key objectives.
Summing up, due to the above design and implementation flaws, over the course of implementation
EIPs’ were partly captured by sectoral industry/stakeholder interests. The stakeholder groups
emerging bottom-up tended to refocus the center of EIP activities towards sector-specific issues and
interests but not necessarily related to innovation. Consequently, there is a general lack of innovation
drive in the activities of all EIPs.

1.3.

The direct impact of C29 on innovation in the EU

1.3.1. Analytical framework for impact analysis: C29 intervention logic and
targeted impacts
The analysis of the direct impact of C29 and the individual EIPs presented in section 3.2pf this paper
follows to the extent possible the methodology of policy evaluation recommended by the EC.14
Evaluation in the EC practice looks for evidence of causality related to a policy intervention, whether
the intervention brought about the expected changes and/or whether there were other unintended
or unexpected changes. Evaluations should first seek to identify results, outputs and outcomes
defining changes in the socio-economic situation and, second, they should seek to link these changes
to the policy intervention. An evaluation should also assess the strength of the evidence obtained,
and the implications or the robustness of the conclusions reached. To be most effective, such
Commission, 2014). This report does not even contain the words entrepreneur entrepreneurship either.
See EC Better Regulation Guidelines (European Commission, 2015a) and the EC Better Regulation "Toolbox"
(European Commission, 2015b).
14
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evaluation should be carried out once the intervention has been implemented and sufficient time
has passed to allow for changes to be identified and/or measured. For further details see Annex 1.
The intervention logic (one of the key elements of a policy evaluation – see Annex 1) of C29 is
reflected in two schemes: the governance structure of the EIPs already discussed in the previous
section (Figure 1) and the so called Commitment map (Figure 2).
The commitment map reflects the main causality chains and channels through which the policy
intervention (which in the case of C29 takes the form of functioning partnership) exerts, or is expected
to exert effects on economic behavior and performance. It links the declared objectives of C29 with
its expected outcomes, outputs and results.
The main expected outcomes of C29 (the rightmost column of Figure 2) can be grouped in two
categories:
Systemic outcomes: enhancements in and strengthening of the innovation system, both at
the national and EU level which facilitate and foster the innovation process. This amounts to
the analysis whether C29 implementation instigates the elimination or dampening of existing
systemic failures15 and/or a reduction of their negative effect.
Tangible outcomes in the form of new innovative solutions addressing societal challenges in
the “sectors” covered by each EIP. Ultimately, this amounts to the assessment whether C29
contributes to the generation of new innovative products and services that attend to societal
issues and problems identified at the inception of the EIPs.
Systemic impacts take the form of changes in the behavior of economic agents or behavioral
additionalities that could be associated with the intervention. Such changes only happen gradually
due to their long-term nature and are very difficult to measure or quantify directly. In practice,
evaluations usually mostly deal with tangible outcomes which can be measured in the form of results
of indicators of the socio-economic impact (the second from the right column on Figure 2).

Such as failures in social institutions, network failures, capability failures and framework failures (see Arnold
and Thuriaux, 2003).
15
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As already noted, EIPs were conceived and are being implemented in the absence of own funds,
specifically earmarked to support their implementation. Therefore, by their nature as mechanisms of
policy intervention, the EIPs can be classified as non-financial policy mechanisms and instruments
dealing with uncertainty and/or knowledge/information externalities (Dobrinsky, 2009). Such nonfinancial mechanisms rely on the coordinating capacity and convening power of the public authority
(in this case, the European Commission) and its role in stimulating linkages between the potential
key stakeholders of a project. They facilitate knowledge flows, promote risk sharing among
stakeholders and address systemic and network failures. When market forces alone are insufficient
to bring stakeholders together, a public policy intervention in the form of such “information
brokerage” helps to reduce uncertainty and perceived risk and contribute to the realization of
projects that would not materialize in the absence of such intervention.
In view of the above, the main channels through which EIPs exert their effect (the middle column on
Figure 2) are related to the systemic coordination of the innovation process. They support linkages
among innovation stakeholders, facilitate knowledge spillover and support risk sharing, promote
connectivity and collaborative models among stakeholders. They also seek to bridge sources and
users of innovation and affect the incentive structure of the targeted agents. Partnerships should act
as catalysts for the emergence and shaping of networks of stakeholders of innovation projects that
address the targeted societal challenges.
The intervention logic as presented in the form of a commitment map on Figure 2 serves as a basis
for the analytical observation reported in section 3.2.
One key prerequisite of any policy evaluation is the availability and quality of the available data for
such evaluation (Annex 1). This factor may play a key role in deciding which methods can reliably be
applied and may influence the scope of an evaluation
As regards C29 at the moment of writing this review, the publicly available relevant information is
still far from adequate for a comprehensive analysis of the direct impact of the EIPs. Practically, the
only publicly available sources of such information and data are the periodic monitoring and
evaluation reports produced by individual partnerships. However, as of end-2016, only three EIPs
have adopted monitoring and evaluation frameworks and have produced occasional reports based
on these frameworks. Two EIPs (EIP-Agri and AIP SCC) have not yet made any practical steps in this
direction: they still have neither adopted monitoring and evaluation frameworks nor produced such
reports. There is no available information that monitoring and evaluation is even on their current
agendas.
Annex 2 provides an overview of the some of the evaluation and impact indicators formulated by
individual EIPs for the purpose of assessing their results and outcomes. This list is compiled on the
basis of the monitoring and evaluation frameworks and reports and, in the cases when such are
missing - the respective strategic implementation plans. Obviously, the very scope and coverage of
the “hard” data for impact analysis is insufficient for producing deeper insights into the direct impact
of the EIPs. Moreover, the actual data collection so far presents just a handful of data points for some
indicators.
www.i3u-innovationunion.eu
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Apart from that, the actual lists of monitoring indicators self-defined by the EIPs are rather broad
and contain, apart from indicators that do capture relevant results and outcomes of the EIPs as part
of C29, also numerous superfluous indicators whose information content is not related to the EIPs’
main objectives but rather reflect their sectoral nature. This reflects a certain drift in focus in the EIP
implementation from what was conceived at their inception.
This implementation practice goes very much against the recommendations of the independent
expert group set up by the EC set to assess progress and evaluate the overall performance of the
EIPs (European Commission, 2014). Their report points out that the key indicator of success of the
EIPs should be their capacity to drive large scale change rather than the number of adopted actions
or the intensity of their activity. The report concludes that the impact indicators have to measure
outcomes rather than the intensity of the process and have to be able to demonstrate the degree of
systemic change achieved rather than the quantitative aspects of the various initiatives. The reports
goes on to say that the EIPs need impact indicators that track the overall development as well as
insights on the success of structural changes both at the EU level and within Member States. Related
to that, one of the 8 key recommendations of the expert group is to “Adopt clear indicators for
success”.
However, so far one does not observe any practical actions towards implementing this
recommendation: such indicators are not to be found in the Monitoring and Evaluation Reports.
Furthermore, as regards the overall impact of the EIPs, so far C29 implementation has not produced
any cross-cutting composite indicators that would allow to measure the impact of the commitment
as a whole. This may partly be associated with the absence of a single dedicated structure at the
European Commission to deal with C29 as one commitment.

1.3.2. Some observations on the C29 direct impact
Given the nature, scope and objectives of the I3U initiative, we look at three components of the EU
policy evaluation process as outlined in Annex 1, namely: effectiveness, relevance and EU added
value. The analytical observations presented below are based on the factual information contained
in the EIPs monitoring and implementation reports as well as in other similar documents such as
reports on achievements (EIP-AHA), implementation documents (EIP RM), summary presentations at
annual meetings, etc.

1.3.2.1.

Effectiveness

The assessment of effectiveness should look at the progress made towards achieving the objectives
of the intervention. In principle it should look for evidence of why, whether or how these changes
are linked to the intervention in order to form an opinion on the progress made to date and the role
of the EU action in delivering the observed changes.
Most of the main C29 objectives, as defined in the EIPs’ Strategic Implementation Plans (Table 2), are
of a qualitative and long-term nature. Moreover, even most of the EIPs’ targets are also formulated
as qualitative rather than quantitative goals. Some, though not all, EIPs have also come up with
quantitative (headline) targets for the year 2020 (the target year is aligned with the time frame of
www.i3u-innovationunion.eu
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Europe 2020, EU's growth strategy for the present decade).
At this stage therefore it is difficult to undertake a straightforward quantitative evaluation of C29 as
a policy intervention and our analysis is limited to a critical review of the EIPs implementation paths:
1) vis-à-vis the initial C29 goals and 2) vis-à-vis their self-formulated objectives and targets.
The Communication from the European Commission Europe on the Flagship Initiative Innovation
Union stressed the need to pool European resources in order to achieve innovative breakthroughs
that would address major societal challenges that Europe is facing at the moment such as the ageing
population, the effects of climate change, the reduced availability of resources, among others. The
concept of European Innovation Partnerships was put forward as a practical approach to achieve this
thrust. It was assumed that such would also “boost EU competitiveness, enable European companies
to lead in the development of new technologies, to grow and assume global leadership in new
growth markets, improve the quality and efficiency of public services and so contribute to creating
large numbers of new quality jobs.”16
The EC further spelled out the EIP’s rationale as policy interventions in terms of their expected
effect:17
act across the whole research and innovation chain;
bring together all relevant actors at EU, national and regional levels;
step up research and development efforts;
coordinate investments in demonstration and pilots;
anticipate and fast-track any necessary regulation and standards;
mobilize ‘demand’ in particular through better coordinated public procurement to ensure
that any breakthroughs are quickly brought to market

16

https://ec.europa.eu/research/innovation-union/pdf/innovation-union-communication_en.pdf

17

http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=eip
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- To reverse the recent trend of diminishing productivity gains by 2020.
- To secure soil functionality in Europe at a satisfactory level by 2020
- Up to ten innovative pilot actions
- Substitutes for at least three applications of critical and scarce raw materials
- Supportive framework conditions for primary raw materials
- Framework conditions for enhanced efficiency in material use
- European raw materials knowledge base
- Network of Research, Education and Training Centres on RM management
- Pro-active international co-operation strategy of the EU
- Create a number of “Lighthouse Initiatives” that bring together groups of cities
with industry and innovative SMEs
- Apply new business and financial models, public-private partnerships
- Advance Smart City open standards
- Develop infrastructure platforms for smart city information
- Develop tools for scalable integrated design
- Create a common framework to develop citizen insight
- Develop a Smart City Strategy at a policy level

- Identify, test, scale up, disseminate and stimulate the uptake of innovative
solutions by the market and society for 10 major water related challenges.

Main targets/Headline targets by 2020
- To increase by 2 the average number of healthy life years in the EU
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Main objectives
- Improve the health status and quality of life of European
citizens, with a focus on older people;
- Support the long-term sustainability and efficiency of health
and social care systems;
- Enhance the competitiveness of EU industry through an
improved business environment.
- Facilitate, support and speed up development and
deployment of innovative solutions to water challenges;
- Create market opportunities for these innovations both
inside and outside of Europe
- Foster a competitive and sustainable agriculture and forestry
that works in harmony with the environment
- Ensure sustainable supply of raw materials to the European
economy whilst increasing benefits for society as a whole

Table 2. Main objectives and targets of the EIPs
Partnership
EIP AHA

EIP Water

EIP-Agri
EIP RM

EIP SCC

- Significantly accelerate the industrial-scale roll-out of smart
city solutions integrating technologies from Energy, Transport
and Information and Communication Technologies
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A comparison of the core rationale of C29 and its envisaged objectives as described above with the
self-proclaimed objectives and targets of the EIPs (Table 2) reveals a major discrepancy and
mismatch: the core C29 rationale notably weighs towards the “innovation component” of the EIPs
and stresses that partnerships are conceived as a novel mechanism for achieving innovative
“breakthroughs”. Many of the other definitional characteristics of the EIPs in the inception documents
are presented either as framework conditions for achieving such innovation goals or expected
outcomes of the targeted breakthrough innovations.
By contrast, such innovation components are largely watered down in the self-proclaimed objectives
and targets of the EIPs. Quite strikingly, the term “innovative breakthroughs” is all but missing in
these documents. Even in the cases when the notion of “innovation” is present in EIP documents and
the formulation of targets, tasks, activities, etc., a closer look into the essence of the context reveals
that in many cases the innovative component of the respective target, task, activity is just marginal.
At the same time, the EIPs’ self-declared goals (as these are interpreted by the communities that
implemented the concept), weigh heavily towards sector-specific objectives and targets, which
apparently reflected the interests of these communities. Thus de facto, after the EIP concept was
launched in real life, the EIPs took their own course which deviated considerably from the course
envisaged at inception.
On the other hand, the “partnership” component of the EIP concept seems to have been
implemented successfully. EIP implementation practices in the period 2011-2016 indicate that each
EIP managed to bring together communities of “relevant actors” (stakeholders at regional, national
and EU level) and were successful in mobilizing them to work together on joint projects. This is also
noted in the report of the independent expert group set up by the EC set to evaluate the EIPs: “They
managed to achieve stakeholders’ awareness and participation, and to facilitate peer to peer
knowledge exchange” (European Commission, 2014). The EC’s report on the State of the Innovation
Union 2015 also acknowledges: “One significant achievement is the involvement of a broad range of
key stakeholders through a demand-driven approach” (European Commission 2015c).
The key success factor in this aspect has been the EIPs’ reliance on the convening power of the
engaged public authority (the EC), and the direct involvement of EC officials (at both high and expert
levels) in the implementation process. Thanks to this, the EIPs did and do perform efficient systemic
coordination and information brokerage; they facilitate linkages, knowledge and risk sharing among
stakeholders, and promote collaborative models among them. The main incentivizing mechanism of
the EIPs has been their ability to mobilize cross-sections of stakeholders representing different
segments of the respective sector: policy makers, businesses, academia and research, civil society,
etc. for common purposes with shared interest. In the first place, this has helped identify priority
areas and activities that enjoy support from wide stakeholder communities. And second, stakeholder
dialogue has been instrumental for the systemic coordination, reducing information asymmetries
and helping to overcome existing systemic and network failures. Related to that, EIPs have been also
relatively successful in pursuing objectives and targets related to the improvement of framework
conditions for innovation.
There are many examples of successful implementation in this area such as:
All EIPs mobilized engaged communities of stakeholders from different countries across the
whole EU;
www.i3u-innovationunion.eu
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All EIPs mobilized an ongoing stream of bottom-up commitments by their stakeholder
communities;
Most EIPs support and maintain very active online “marketplaces” which support networking
and stakeholder collaboration;
All EIPs develop tools facilitating collaborative models of joint work;
Some EIPs actively engaged in the development or new standards in their respective sectors;
EIPs produce policy recommendations aimed at improving framework conditions, etc. and
disseminate widely best practice;
Most EIPs have examples of successful pilot actions and plans for their scaling up.
Thanks to the relatively efficient functioning of the EIPs as partnerships engaged in common
objectives, they have also been relatively successful in pursuing the objectives they set for
themselves. The problem, however, is that these objectives started to diverge from the envisaged
C29 objectives, mostly in the nature of the EIP activities which are dominated by sector specific
activities of joint interest to the participating stakeholders but not necessarily focused on innovation
proper. Moreover, it seems that with time this deviation increases while the chances to close this gap
diminish.
The one exception to the above is probably the C29 systemic effect which was also among the main
C29 objectives, That’s to the functioning of the EIPs as efficient and effective partnerships and the
successful implementation of the commitment-based implementation approach (discussed below),
they do address some systemic failures and therefor drive positive systemic changes in line with the
initial objectives.

1.3.2.2.

Relevance

This section looks at the objectives of the EU intervention and the relationship between the needs
and problems in society and the objectives of the intervention.
As regards the relevance of C29 as a whole in the above context, the available information and data
on EIP implementation in general suggests that the EIP activities have indeed been focused on
concrete societal problems and needs as identified by their constituencies and communities. The
topical orientation of the EIPs was and is being defined very much based on a bottom-up approach;
moreover, the EIPs focus/action/operational groups (and their respective stakeholder networks) were
identified and mobilized to reflect representative sectoral segments of society. Therefore the topical
orientation suggested by these stakeholder groups likely does reflect important, up-to-date issues,
challenges and problems that need to be addressed.
Moreover, the EIPs proved themselves to be efficient in addressing the issues and problems they
identified by developing collaborative solutions that engaged different stakeholders. The EIP
operational mechanisms of bottom-up stakeholder “commitments” and the established online
marketplaces were in themselves policy implementation novelties which embody shared interest by
the respective stakeholder group in the pursuit of common goals when addressing societal problems
and challenges. This approach of EIP implementation was thus an instrumental innovation which
delivered both relevance and efficiency in implementation.
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The envisaged broad dissemination and scaling-up of EIP pilot actions and good practices should
propagate these positive effects, provided the scaling up process maintains the core driving forces
of shared interest in the pursuit of common goals when addressing societal problems and challenges.
However, the actual scaling up process is still in the very initial phases of its implementation; as of
the moment of writing there is not much evidence of how the scaling up efforts are being carried
out and what results they produce. So it remains to be seen how successful this next EIP
implementation phase will be.
In a broader context, as stipulated at their onset, EIPs are expected also to address weaknesses in
the European research and innovation system such as under-investment in knowledge generation
and diffusion, framework conditions which are not sufficiently innovation-friendly, and
fragmentation and duplication of efforts, low involvement of users and insufficient alignment of
public actions.
As noted, systemic outcomes take time to shape and become visible in measurable outcomes. But
judging from the EIPs objectives and targets (Table 2) as well as from the results and outcomes
already achieved, the EIP did address such systemic weaknesses. Most EIPs were actively engaged in
the search for new solutions for improving framework conditions and were successful in delivering
new collaborative solutions for aligning of the actions of different stakeholders, including users and
public bodies. Some tangible outcomes (such as the attraction of complementary private investment
towards RDI activities) have also been achieved.

1.3.2.3.

EU added value

This aspect of the analysis (Annex 1) should consider arguments about the value resulting from EU
interventions that is additional to other interventions. EU-added value looks for changes which can
reasonably be argued to be due to the intervention, rather than any other factors.
C29’s does contribute EU value added proper in the sense that: 1) it is possible to identify results,
outcomes and outputs that would not have been delivered in the absence of this policy intervention;
and 2) there is no apparent overlap between C29’s focus, activities, results, outcomes and outputs
and what is being covered and delivered by other UP programs.
In the broader sense of the EU added value, however, there are aspects that raise some questions
and concerns. In the first place this refers to the coordination (or lack thereof) of EIP implementation
with other EU programs as well as the internal sharing (or lack thereof) of experiences and good
practices among EU structures, programs and initiatives.
To illustrate the problem, one could look at the EU programs and funding sources contained in the
EIPs’ planning and monitoring documents. These include: the Horizon 2020 Program (H2020), the EU
Structural Funds (European Regional Development Fund (ERDF) and the European Social Fund (ESF),
Cohesion Policy Funds (in addition implementation relies on national and regional sources as well as
private funding). However, there are also visible absentees in this list, in particular, the EC DG Internal
Market, Industry, Entrepreneurship and SMEs and its programs. C29 documents do not contain
references to funding sources earmarked for the support of entrepreneurship and SMEs either. This
lacuna reflects the C29 design and implementation flaws already discussed earlier in the paper,
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namely, the lack of a C29 (and EIP) focus on innovative entrepreneurship. Furthermore, H2020 itself
does contain an entrepreneurship dimension; however, while EIPs did revert to H2020 for funding
some of their activities (in particular research), there is no indication that they even targeted
addressing the options for funding innovative entrepreneurship contained in H2020.
In the same vein, rather paradoxically, C29 implementation as a whole did not draw from or share
experiences and good practices already accumulated in other similar EU initiatives such as the highly
successful Future Internet Public-Private Partnership (FI-PPP) Program.18 FI-PPP has an explicit focus
on the promotion and market uptake of future Internet applications in various spheres by mobilizing
different stakeholders (from the public and the private sectors) into the different phases of the
process of bringing innovative ideas to the market. Thus in its spirit and sectoral delineation FI-PPP
is very close to the nature of the EIPs.
FI-PPP went through several implementation phases including development, market uptake and
scaling up of innovative In particular, is third phase, the FIWARE Accelerator Program which is
focused on the actual market take-up of innovative Internet services and applications based on
technological developments and trials that took place in earlier phases has been highly successful.19
Moreover, it has been highly successful (in all its three phases) exactly in the aspect which probably
constitutes the weakest component of C29: the support to innovative entrepreneurs on the whole
way from innovative ideas to the market.
It is therefore rather puzzling why C29 and the EC structures overseeing this IU commitment did not
make any attempt to build on this positive experience and good practices in the EIP implementation.

1.4.

Concluding remarks

The EU undertook Commitment 29 “European Innovation Partnerships” as part of its Innovation
Union Commitments. By designating this initiative with such a title, it sought to stress the novelty of
the approach to EU research and innovation, namely, pooling resources to achieve breakthroughs.
Apart from the fact that EIPs seek to instigate collaboration among all key stakeholders in the
innovation process across the whole research and innovation chain, this approach also stresses to
focus of the EIPs on major, Europe-wide societal challenges.
At this stage it is possible to assert that C29 has been pursuing successfully some of its objectives
and goals. The analytical overview presented in the previous section suggests that: 1) C29 has been
effective in pursuing many of its objectives; 2) C29 activities were relevant in addressing concrete
societal problems in their respective areas and 3) C29 has delivered EU value added in the sense that
many of its results, outcomes and outputs would not have been achieved in its absence.
The EIPs have been especially successful, effective and efficient in their “partnership” aspect and
component. In the first place this was thanks to the EC’s continued direct involvement in
implementation at both high (commissioner) level and at the level of EC experts and civil service. This
has contributed to the credibility of the effort and has boosted the convening power of the
18

https://www.fi-ppp.eu/.

19

https://ec.europa.eu/digital-single-market/en/fiware-accelerator-programme.
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partnerships, enabling them to mobilize large communities of engaged stakeholders. Secondly, the
EIPs designed and put in place effective and efficient novel implementation instruments and
mechanisms such as the bottom-up “commitment approach” and the online marketplaces. These
mechanisms ensured shared interest by the participating stakeholder groups in the pursuit of
common goals and their engagement in the successful completion of the activities that were
undertaken. These C29 achievements represent innovative solutions and can be considered as good
practice worth disseminating in other EU areas and programs.
At the same time the analysis in the paper suggests an important inconsistency, rather a flaw, in the
C29 design and its implementation, namely, that the EIPs serve poorly one of their main objectives,
namely to boost innovation and innovative breakthroughs that would enable European companies
to lead in the development of new technologies, to grow and assume global leadership in new
growth markets.
In reality, the EIPs were gradually transfigured into efficient and relevant problem solving
mechanisms and structures that do address important societal challenges and add EU value but do
not necessarily generate innovation of the expected and desired scale and scope. Importantly, so far
the EIPs do not seem to have produced any major innovative breakthroughs which was a central
policy rationale for their launch. Moreover, given the recent EIP implementation and performance
trends, it is unlikely that C29 will produce such breakthroughs within the time horizon the EIPs set
for themselves.
The reasons for this failure – and transmutation of the EIPs – are complex and include a combination
of factors that surfaced in the course of EIP implementation such as:
The EIPs did not set for themselves explicit objectives and targets related to innovation
breakthroughs. Moreover, innovation proper and the generation of innovation outputs were
not assigned the needed priority in the EIP objectives and headline targets.
The EIPs did not set for themselves clear-cut objectives and targets related to the establishing
of a conducive environment for the breeding of innovative ideas in their respective sectors
and for the smooth and efficient transformation of the innovative idea into the new product
or service and bringing them to the market.
One key innovation stakeholder is clearly missing in the objectives, implementation plans and
activities of all EIPs: the innovative entrepreneur. The lack of focus on the main driver of the
innovation process is probably one of the main causes for the poor EIP innovation results.
The non-existence of funds specifically targeted to support the development of innovative
products by the EIPs amounted to the absence of another support pillar. In the absence of
such funds, the EIP activities tended to concentrate on activities that did mobilize funding
from other sources but were not necessarily focused on innovation. Thus the EIPs gradually
lost their focus as mechanisms targeting innovation.
Moreover, in EIP design and implementation, C29 and the EC structures overseeing this IU
commitment did not build on positive experiences and good practices already accumulated in other
EU initiatives such as the FI-PPP which was highly successful in facilitating innovative ideas on their
difficult was to the market.
If the EIPs are to continue pursuing the objectives set for them at their inception, including the pursuit
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of innovative breakthroughs, their governance structures and mechanisms as well as their
implementation plans would need to be thoroughly revamped to remedy these problems.
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1.6.

Annex 1

The approach to analyzing the EIPs’ direct impact
Impact analysis (assessment, evaluation) is used to denote specific procedures that are typically part
of a policy process and which seek to identify and measure the effects of policy action on the
economy and society. It is used by national governments to substantiate and justify policy actions
that are being considered for adoption as well as to evaluate the effect of already adopted actions.
It is also used by international bodies with supranational legislative and regulatory powers such as
some of the institutions of the EU (the European Parliament and the European Commission).
OECD, drawing on best practices of member countries, has adopted quite a broad understanding of
the procedures that fall into the category “impact assessment (analysis, evaluation)”, both in terms
of their purpose and in terms of their coverage as well as the methods that can be used for this
purpose. It defines regulatory impact analysis as “a systemic approach to critically assessing the
positive and negative effects of proposed and existing regulations and non-regulatory alternatives.
As employed in OECD countries it encompasses a range of methods. It is an important element of
an evidence-based approach to policy making.”20
What is important in that definition is that OECD includes in the coverage of impact analysis both
“proposed” and “existing” policy measures. In view of that it distinguishes between “ex ante” and “ex
post” assessments, stressing that such procedures can play two different roles, as follows:
“Ex ante: An ex ante analysis of regulatory impacts is conducted prior to the adoption of a
proposed regulation and relies on estimates as to what will be the real impacts in practice.
Ex post: An ex post analysis is one conducted on a regulation which is already in place. It is
more precise, measuring the real impact of the regulation, but may be constrained in its
ability to measure the need benefit of long-standing regulations where there is difficulty
inferring what would be the situation in the absence of regulation” (OECD, 1997).
Moreover, OECD (2010) refers to a wider range of impact assessments, including in this category
more specific and targeted procedures such as “competition assessment reviews”, “environmental
impact assessments”, “poverty impact assessments”, “trade impact assessments” which evaluate a
proposed policy or project by assessing its impacts on selected factors. The same sources quotes as
various possible methodologies for undertaking such assessments such as social-accounting and
input-output matrix, cost-benefit analysis, modelling, forecasting and back casting, including
regulatory, environmental, trade, etc.
By contrast, the European Commission has adopted a more narrow interpretation of the nature of
impact assessment. Actually the EC uses the term “impact assessment” to denote only ex ante
OECD, Regulatory Impact Analysis (http://www.oecd.org/gov/regulatory-policy/ria.htm)
This project has received funding from the European
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procedures, preceding the adoption of a policy or regulatory action (Renda, 2006). More specifically,
the respective EC21 define impact assessment as a procedure of “…gathering and analysing evidence
to support policy making. In this process, it verifies the existence of a problem, identifies its
underlying causes, assesses whether EU action is needed, and analyses the advantages and
disadvantages of available solutions. Impact assessment promotes more informed decision-making
and contributes to better regulation which delivers the full benefits of policies at minimum cost while
respecting the principles of subsidiarity and proportionality.”
The EC strictly distinguishes ex ante “impact assessment” from ex post analyses of the effect of policy
and regulation. In the terminology adopted by the EC, the latter are referred to as “policy evaluation”.
The EC defines evaluation (EC, 2015a) as “an evidence-based judgement of the extent to which an
intervention has:
been effective and efficient,
been relevant given the needs and its objectives,
been coherent both internally and with other EU policy interventions and
achieved EU added-value.”
Within the Commission’s own self-defined normative framework, evaluation is considered as “a tool
to help the Commission assess the actual performance of EU interventions compared to initial
expectations”.
The literature is also abound with other definitions of “impact assessment” and its different nuances
(see, e.g., Adelle and Weiland, 2012, Radaelli and De Francesco, 2007); however, in terms of the
interpretation of the nature and coverage of impact assessments, they fall in between the OECD and
the EC interpretation.
The starting point for an EC evaluation is to consider the intervention logic of the policy/programme
under review which illustrates how the intervention was expected to work (Figure A1). The
intervention logic also considers external factors which may influence both the performance of the
EU intervention, or generate the same type of effects.
Figure A1: Schematic presentation of the "intervention logic"

Source: EC
21

Guidelines on Impact Assessment (http://ec.europa.eu/smart-regulation/guidelines/ug_chap3_en.htm)
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Among the key questions that an evaluation must answer are the following:22
1. What is the current situation?
An evaluation starts by finding out how the situation has evolved since the intervention
began, how the intervention has been implemented and/or applied, what has happened/is
happening to different stakeholders.
The first step of an evaluation is to understand the background, context and current situation
of an intervention.
2. How effective has the EU intervention been?
The evaluation should analyse the progress made towards achieving the objectives of the
intervention, looking for evidence of why, whether or how these changes are linked to the EU
intervention
The evaluation should form an opinion on the progress made to date and the role of the EU
action in delivering the observed changes.
3. How efficient has the EU intervention been?
The evaluation should always look closely at both the costs and benefits of the EU
intervention as they accrue to different stakeholders, identifying what factors are driving
these costs/benefits and how these factors relate to the EU intervention.
Efficiency considers the relationship between the resources used by an intervention and the
changes generated by the intervention (which may be positive or negative).
4. How relevant is the EU intervention?
The evaluation must look at the objectives of the EU intervention being evaluated and see
how well they (still) match the (current) needs and problems.
Relevance looks at the relationship between the needs and problems in society and the
objectives of the intervention.
5. How coherent is the EU intervention internally and with other (EU) actions?
The evaluation should look at how well the intervention works: i) internally and ii) with other
EU interventions.
Checking internal coherence means looking at how the various internal components of an EU
intervention operate together to achieve its objectives.
6. What is the EU added value of the intervention?
The evaluation should consider arguments about the value resulting from EU interventions
that is additional to the value that would have resulted from interventions initiated at regional
or national levels by both public authorities and the private sector.
EU-added value looks for changes which it can reasonably be argued are due to EU
intervention, rather than any other factors.
Data availability and the quality of the data will play a key role in deciding which methods can reliably
be applied; at the extreme, it may also influence the scope of an evaluation. The time and budget
allocated to the evaluation will also have a significant influence on both the methods chosen and the
data collected. It is important to consider ways to design the evaluation so that it is possible to
cross-check data and modelling results from different sources.

Based on EC Better Regulation Guidelines (European Commission, 2015a) and the EC Better Regulation
"Toolbox" (European Commission, 2015b).
22
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1.7.

Annex 2

C29 indicators of performance evaluation and impact analysis
The indicators listed in Annex 1 have been extracted from the EIPs conceptual documents, their
Strategic Implementation Plans and from the Monitoring and Evaluation Schemes of those EIPs that
have developed such schemes (MAF AHA, 2013; MAF AHA 2014a; MAF AHA 2014b; MEF RM, 2014;
EIP RM, 2016c; MEF Water, 2014; ME Water, 2016)
General/common:
Degree of achieving measurable objectives
(Number of) commitments (action initiatives) made by key stakeholders (to work together to
overcome the bottlenecks and implement the strategic implementation plan)
Concrete milestones (set in the SIPs) in the short-, medium and longer term – the degree of
achieving them
Private funding raised for the implementation of EIP actions
Number of initiatives posted on the “marketplace”
EIP AHA
Innovation deliverables delivered (as result of commitments/Action initiatives)
Implemented guidelines (as result of commitments/Action initiatives)
Number of SMEs involved in implementation
Decline in hospital bed days (less hospital admissions)
Increase in employment rate
“Scaling up and multiplying” of actions
Less social isolation (wellbeing indicator)
Population covered by actions (wellbeing indicator)
Quality of life of patients/users (wellbeing indicator)
EIP Water
Number of submitted Expressions of Commitment (115 by 2015)
Identified, addressed and removed innovation barriers
Number of ‘innovations’ (patents/ trademarks/ proprietary methods) rooted in EIP related
actions (25 by 2015)
Number of (full scale and pilot) ‘implementations’ of innovations mentioned (under the above
indicator) (25 by 2015)
Progress towards the 4 general and 8 specific headline targets
New or established project team
New members in the project team
Number of participating entities (in Action groups) (20 Action Groups by 2015)
New sources of cash/in kind contributions (internal/external)
Estimated implementation effect (e.g. employment)
EIP-Agri
Number of (established) EIP-AGRI Operational Groups
Share of the cooperation measure in the total RDP EAFRD budget
EIP RM
Number of commitments
Funding mobilised by EIP commitments
EIP ECC
Number of commitments
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2. Commitment 31. Scientific cooperation with third countries
(responsible partner: EIZ)
by Andrea Mervar (EIZ)

2.1.

Introduction

Innovation Union document (EC, 2010: 28) defines Commitment 31 and its objectives in the following
way: “The European Union and its Member States should treat scientific cooperation with third
countries as an issue of common concern and develop common approaches. This should contribute
to global approaches and solutions to societal challenges and to the establishment of a level-playing
field (removing barriers to market access, facilitating standardisation, IPR protection, access to
procurement etc.). In 2012 together with the ERA Framework, the Commission will propose common
EU/Member States priorities in S&T as a basis for coordinated positions or joint initiatives vis-à-vis
third countries, building on the work of the Strategic Forum for International Cooperation. In the
meantime, the EU and Member States should act in a concerted manner when engaging in S&T
agreements and activities with third countries. The potential scope for "umbrella" agreements
between the EU and Member States with third countries will be explored.“
Following the first deliverable in WP7 (Deliverable 7.1) from December 2015, which encompassed
literature review and a list of potential indicators to monitor implementation and evaluate impacts
of Commitment 31, in this phase of the I3U project we aim to assess the state of implementation of
Commitment 31 at the level of EU as a whole and at the level of individual Member States.
Additionally, this report aims at direct impact assessment of Commitment 31. This latter task is highly
constrained by the availability of appropriate indicators and non-existence of longer time series in
some cases. Therefore, the study only reviews selected data/indicators and their potential for impact
assessment. The key questions on the impact of Commitment 31 on innovation performance or
macro aggregates or whether the cooperation within the Union Member States instead of
cooperation with third countries would give different outcomes in terms of innovation performance
could not be tested within an econometric framework.
Important source of information for this report comes from the Research and Innovation Observatory
(RIO) website (https://rio.jrc.ec.europa.eu/). RIO website was launched in late 2015 replacing the
previous ERAWATCH platform which has been phased out. RIO monitors and analyses research and
innovation developments at the level of EU and each of 28 Member States in order to support better
policy-making. The website is jointly developed by the Directorates General Joint Research Centre
(JRC) and Research and Innovation (RTD).
Commitment 31, i.e. international cooperation with third countries, is closely related to the priorities
of the European Research Area (ERA). The objective of ERA was defined in 2000 by the European
Council and incorporated in 2007 Treaty of Lisbon. The objective is to achieve a “unified research
area open to the world, based on the internal market, in which researchers, scientific knowledge and
technology circulate freely and through which the Union and its Member States strengthen their
scientific and technological bases, their competitiveness and their capacity to collectively address
www.i3u-innovationunion.eu
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grand challenges” (EC, 2012a: 3). In 2011, the European Council called on those involved to address
the remaining gaps and to complete ERA by 2014 in order to create a genuine single market. The
2012 Communication on “A Reinforced European Research Area Partnership for Excellence and
Growth” (EC, 2012a) identified five priorities for action: more effective national research systems,
optimal transnational co-operation and competition, an open labour market for researchers, gender
equality and gender mainstreaming in research, and optimal circulation, access to and transfer of
scientific knowledge including via digital ERA. In 2012 the Commission adopted two additional
Communications “Towards better access to scientific information: Boosting the benefits of public
investments in research” (EC, 2012b) and “Enhancing and focusing EU international cooperation in
research and innovation: a strategic approach” (EC, 2012c). The ERA priorities are fully harmonized
with the Europe 2020 Innovation Union flagship initiative. In respect to Commitment 31, it should be
noted that besides its five priorities, ERA actually has a cross-cutting focus on cooperation with third
countries which is often considered to be its sixth priority.
The European Commission has developed a monitoring system in order to evaluate the degree to
which individual members, research funders and other institutions are supporting and implementing
ERA. The resulting documents, ERA Progress Report 2013 (EC, 2013) as well as ERA Progress Report
2014 (EC, 2014a), summarise progress made towards completing ERA. The 2013 Progress Report was
more focused on the political context and first achievements. The ERA Progress Report 2014 updates
measures adopted at national level, and compares them with the implementation of ERA actions at
national level. Progress reports and other surveys have indicated that progress in achieving ERA has
been limited although improvements have been made across all priority areas (EC, 2014a). Greater
progress has been achieved in Nordic and Western European countries than in Central and Eastern
European countries. As a consequence, the knowledge gap has widened.
The crosscutting focus on international cooperation (sixth priority of ERA harmonized with the
Commitment 31 of Innovation Union) encourages members to strengthen international cooperation
aimed at maximising EU research potential. Most EU states already have national strategies for
international cooperation on research and innovation. However, national level initiatives could be
strengthened through better coordination between countries (ICF International, 2015). As further
efforts are needed, the “ERA Roadmap 2015-2020” (ERAC, 2015) has been developed; it includes
guidelines and key measures needed to address the remaining bottlenecks at national and EU level.
Following the review of the state of implementation of Commitment 31 at both EU and national level
in section two, selected data related to various aspects of Commitment 31 are analysed in section
three. The report ends with the concluding remarks and recommendations which in particular ask
for better monitoring of commitment’s impacts for which specific indicators are needed.

2.2.

State of implementation of Commitment 31

Many EU Member States have long-standing partnership agreements with third, non-EU countries,
that have been the basis for their cooperative actions in the area of research and development. Since
2008 EU has focused on a unified strategic approach to international research cooperation. The
establishment of the Strategic Forum for International Cooperation (SFIC) in research in 2008 was
supposed to enhance the political dialogue among the Member States, and between them and the
European Commission. The SFIC has the objective to enable and assist development, implementation
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and monitoring of the international dimension of ERA. This practically means sharing information
and consultations between Member States and the European Commission in order to identify
common priorities.
Building on the work of the SFIC, European Commission proposed common EU/Member States
priorities in S&T as a basis for initiatives towards third countries. In September 2012, the EC adopted
a Communication entitled "Enhancing and focusing EU international cooperation in research and
innovation: a strategic approach" (EC, 2012c) which is in fact a new strategy for international
cooperation in research and innovation, in particular with a view to implementing Horizon 2020. With
the first report on the implementation of the strategy from September 2014, the European
Commission (EC, 2014b) provided extensive information about the progress of the implementation
of the strategy on international cooperation. The progress report was accompanied by a Staff
Working Document containing the “Multi-Annual Roadmaps for international cooperation” with
eleven key partner countries and regions (Brazil, Canada, China, India, Japan, Republic of Korea,
Russia, South Africa, USA, Eastern Partnership countries (Armenia, Azerbaijan, Belarus, Georgia,
Republic of Moldova, Ukraine), and Southern Mediterranean (Algeria, Egypt, Jordan, Lebanon, Libya,
Morocco, Palestine, Syria, Tunisia, Israel). Important part of this document is a list of indicators that
are supposed to be used in the future to measure the progress of strategic goals (and which should
become available through RIO information system).
The 2012 EU strategy for international scientific cooperation (EC, 2012a), focuses on two dimensions.
One refers to general opening, allowing partners from third countries to participate in various
research programmes and activities financed by the EU. The other set relates to targeted international
cooperation initiatives. Consequently, international cooperation with third countries can be facilitated
through the following channels:
legal entities from across the world can participate in Horizon 2020 through the general
opening;
researchers from anywhere in the world can apply for grants funded by the European
Research Council under the condition that their research is carried out in a Member State or
Associated Country;
participation in the Knowledge and Innovation Communities (KICs) of the European Institute
for Innovation and Technology is open to legal entities from around the world. The existing
KICs in the areas of climate change, sustainable energy and ICT are already collaborating with
third country entities;
e-Infrastructures have a strong international dimension - the aim of the activities is to further
develop the global reach of GÉANT and related EU e-infrastructures and to provide access to
data and enable remote collaboration between scientists anywhere in the world;
the Marie Skłodowska-Curie actions (MSCA) should during Horizon 2020 enable around
15,000 researchers from outside Europe to start or pursue their careers in Europe. In addition,
researchers from Europe are encouraged to temporarily pursue their elsewhere in the world;
complementing the general openings, targeted international cooperation activities are
included across Horizon 2020. For these activities, themes and partners for cooperation are
identified in advance and they are related to areas where cooperating with international
partners creates win-win situations;
there is a trend towards defining international cooperation in global terms and towards
stimulating international cooperation through multilateral initiatives.
www.i3u-innovationunion.eu

Page 38 of 145

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct
Impact Assessment
2.2.1. State of implementation at the EU level
When the implementation of Commitment 31 is considered, it may be stated that its 2012 objectives
defined in Innovation Union 2010 document (EC, 2010) have been achieved. Namely,
strategy of international cooperation with third countries entitled “Enhancing and focusing
EU international cooperation in research and innovation: A strategic approach” was adopted
and implemented in 2012 (EC, 2012c);
work programme of Strategic Forum for International Science and Technology Cooperation
was published23;
international cooperation actions with third countries have been either launched or renewed
(for example China roadmap in 2012, India pilot initiative in 2010, USA new roadmap in 2013,
and Brazil initiative in 2012) and negotiations with individual countries have continued
afterwards on the basis of agreed roadmaps.
There is also a lot of evidence supporting the view that cooperation with third countries, including
their participation in EU programmes and activities, has been increased since the implementation of
Commitment 31. Among other things:
by October 2016 EU has 20 bilateral S&T agreements which constitute a framework to identify
common interests, priorities, policy dialogue, and the necessary tools for S&T collaboration24;
in respect to FP7 Cooperation programme projects, 22% of projects were with international
partner participation and out of all Cooperation participants 5% were international partner
participants; mostly projects were in the priority areas of Health, Food and Environment while
most often partners were from Russia, US, China, India, Brazil and South Africa (EC, 2014b);
over 6,000 researchers from non-EU countries (Brazil, Canada, China, India, Japan, Korea,
Russia, US) were funded through Marie Sklodowska Curie Actions until 2013 (estimate for full
period of Horizon 2020 is 15,000 researchers) (EC, 2014b);
EU has concluded in period 2014-2016 16 Horizon 2020 Association Agreements (November
2016). Agreement means that partner country makes a financial contribution to all or part of
Horizon 2020 and its entities enjoy the status equal to that of Member States25; there have
been so far 34 calls under the topics of International Cooperation in Horizon 2020; about 27%
of topics in the first Horizon 2020 Work Programme (2014-2017) are relevant for international
cooperation, compared to 12% of the last year of FP7 programme (EC, 2016).
The ERA-NET scheme was launched under FP6 to support the coordination and collaboration
of national research programmes. Under FP7, the ERA-NET scheme was reinforced by a new
module, ‘ERA-NET Plus’. ERA-NETs have received under FP6 185 million euros while under
FP7 it has been funded with 156 million euros for the period 2007-2010 (ERANET Plus: 68
million euros). Until 2010, a total of 51 countries participate in ERA-NETs. France and Germany
are the leading participants with significant involvement of a group of other countries:
Details of the Work Programme are available at http://ec.europa.eu/research/iscp/index.cfm?pg=sficgeneral (assessed December 20, 2016).
24
See list of Agreements, http://ec.europa.eu/research/iscp/index.cfm?pg=countries (assessed December 18,
2016).
25
For more details see
http://ec.europa.eu/research/iscp/pdf/policy/h2020_assoc_agreement.pdf#view=fit&pagemode=none
(assessed December 18, 2016).
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Austria, Finland, The Netherlands and Belgium. The most active associate countries are
Turkey, Norway, Switzerland and Israel. The public funding of transnational research by ERANET and ERA-NET Plus actions has been growing steadily since the first calls in 2004. The
ERA-NET under Horizon 2020 merges the former ERA-NET and ERA-NET Plus into a single
instrument with the central and compulsory element of implementing one substantial call
with top-up funding from the Commission.
In spite the above-mentioned evidence of increase in the number of topics flagged for international
cooperation, the results from the first two years of Horizon 2020 show that the share of participations
of entities from third countries in grant agreements for collaborative actions has fallen from 5%
under FP7 to just 2.4% under Horizon 2020 (EC, 2016: 3).
From the more general perspective the main bottleneck regarding implementation of Commitment
31 remains the fact that negotiations with each country are specific and different from the any other
which makes this area complex, having in particular in mind large number of stakeholders and
activities to be implemented.26 At the national level countries have increasingly opened their research
programmes to international cooperation, but national approaches seem to be rather fragmented
and ask for greater coordination.
The next section overviews the detailed approaches across individual countries extracted from the
RIO country 2015 reports published in 2016.

2.2.2. State of implementation at the level of individual EU countries
Austria27
Austria belongs to a group of EU countries that are well engaged in international R&D exercises. It
participates in a number of international large-scale research programmes and infrastructures.
Among them the largest annual budget allocations go to ESA- European Space Agency (more than
€50 million in 2015), CERN (€20.3 million) and ESO - European Southern Observatory (€6.2 million).
Access to these programmes and infrastructures is promoted through the performance agreements.
For some infrastructures, such as ESO, access is based on competitive proposal application processes
combined with peer-reviews.
In mid-2013, the National RTI Strategy Task Force Working Group has published its
recommendations entitled ‘Beyond Europe – The Internationalisation of Austria in Research,
Technology and Innovation’ and submitted them to Austrian government, but until the end of 2015
most of the proposed measures have not been implemented. Nevertheless, document serves as a
guideline for internationalisation policy within the constraints of the available budget. In December
2015, the Austrian Federal Ministry of Science, Research and Economy has launched a new
programme, "Beyond Europe", which supports applied research cooperation activities of Austrian
companies and research institutions with their partners from outside Europe. The volume of the first
call amounted to € 4.6 million.
Innovation Union Tracker, commitment 31, http://www.open-evidence.com/innovationunion/commitment.html?id=31 (assessed November 5, 2016).
27
Based on Schuch and Gampfer (2016, section 4.3).
This project has received funding from the European
www.i3u-innovationunion.eu
Page 40 of 145
26

Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct
Impact Assessment
Program “Beyond Europe” suggests stronger concentration on a few partner countries, which are
grouped in three categories. The top-group includes USA, China, India and Russia. The second group
includes South Korea, Brazil, Japan, South Africa (incl. Southern Africa), Israel, Canada, Turkey,
Singapore/Malaysia, and Australia. For all three groups specific measures are suggested.
Due to resource optimisation “Beyond Europe” advocates for stronger consideration of European
programmes and initiatives, such as international ERA-NETs, EUREKA and COST and a further
involvement in SFIC activities. The Austrian Federal Ministry of Science, Research and Economy has
since long been engaged in a number of international ERA-NET projects. Apart from the ERA-NET
project, the Ministry was participating in the KORANET (Korea), ERA-NET New Indigo (India), ERA.NET
RUS (Russian Federation) and ERAfrica (Africa). Austrian Federal Ministry of Science, Research and
Economy and Austrian Federal Ministry of Transport, Innovation and Technology are involved in SFIC
activities to advance a better coordination of the objectives and activities of the EU, Member States
and Associated Countries towards third countries. Due to financial restrictions, however, the Austrian
engagement in this respect is limited.
Austria progressed in reducing the barriers for international immigration of top-researchers
(recognition of foreign certificates). Additionally a preferential tax treatment for researchers coming
from abroad was introduced in 2016.
Belgium28
In Belgium collaboration with countries outside the EU is mainly handled through bilateral
agreements. According to the ERA Survey 2014 (EC, 2014), Belgium allocates about 0.2% of its public
budget to collaboration with third countries, compared to an EU average of 2.4%. As for funding
received from third countries, share of research funding coming from third countries is practically
zero. Nevertheless, some Belgian R&I performers are closely linked to actors in third countries, in
particular in the US and Japan.
Bulgaria29
Bulgaria participates in cooperation with third countries mainly through EU science and technology
cooperation agreements. The ones of strategic interest for Bulgaria as of January 2015 are with the
US and the BRICS countries.
Bulgaria has a number of bilateral and multilateral scientific agreements with 12 countries among
which joint research programmes are underway with Ukraine, India, China and Switzerland.
Croatia30
Cooperation with third countries is rather well developed despite the lack of formal strategies and
developing of the multiannual roadmaps. International cooperation with third countries in Europe,
Based on Kelchtermans and Zacharewicz (2016, section 4.3).
Based on Todorova and Slavcheva (2016, section 4.3).
30
Based on Račić, Švarc and Hristov (2016, section 4.3).
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the Far and Middle East (Japan, China, Israel, India, Turkey, Serbia, Switzerland, etc.) and the US,
Canada and Russia is carried out through a number of bilateral agreements with a long tradition.
The most recent involvement in R&D cooperation with the third countries include Croatian
participation in the EU Strategy for the Danube Region (EUSDR), the EU Strategy for the Adriatic and
Ionian Region (EUSAIR), the South East Europe (SEE) 2020 Strategy, and the Western Balkans
Regional R&D Strategy for Innovation (WBRIS) for the period 2014-2020. Besides this, the DanubeINCO.NET project started in January 2014 with the aim to support R&I networking and cooperation
of the countries in the Danube Region - these initiatives are aimed at regional cooperation.
Cyprus31
In the period 2015-2020 €2.8 million should be allocated in Cyprus to cooperation with third
countries, through two programmes; Bilateral Collaborations and International collaboration-Dual
targeting. A budget of € 3.7million is allocated to EUREKA and EUROSTARS Programmes which are
open to international cooperation.
The programme Bilateral Collaborations supports funding of Industrial or Basic Research and is
addressed to research organisations, businesses and third parties from countries that have signed
bilateral research agreements with Cyprus.
The programme International Collaboration-Dual Targeting is addressed to research organisations,
businesses and third parties from Cyprus and third countries with which bilateral agreements for
research cannot be signed and there is no other way of providing funding. The programme
distinguishes between funding collaboration with US and collaboration with other third countries.
Czech Republic32
The Czech Republic has a number of bilateral agreements with third countries either on intergovernmental level or on inter-institutional level (Israel, South Korea, Taiwan); the activity under
these agreements has been limited so far. There is a very weak link between these bilateral
programmes on one hand and the European programs on the other hand.
Denmark33
There are basically two ways in which the Ministry of Higher Education and Science has promotes
globalisation of Danish science. On the one hand, there are bilateral cooperation agreements, as well
as cooperation via joint EU programmes, while on the other hand there are innovation centres
located abroad.
The Ministry of Higher Education and Science has established and maintains bilateral agreements
with Brazil, India, Israel, Japan, China, USA, and South Korea. Bilateral agreements seek to exploit the
strengths of Danish research and innovation while at the same time learn from the partners abroad.
Based on Tsipouri, Athanassopoulou and Gampfer (2016a, section 4.3).
Based on Srholec and Szkuta (2016, section 4.3).
33
Based on Grimpe and Mitchell (2016, section 4.3).
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Denmark is also a part of the EU's SFIC which aims at facilitating the further development of the
international dimension of ERA. Denmark has, for example, identified synergies between Danish
research on food and agriculture and Brazil as a large producer and exporter of food. In 2011, the
Danish government has signed a Memorandum of Understanding with Brazil on research
cooperation. There is also a Memorandum of Understanding on higher education “Science without
Borders” in which all Danish universities are involved.
Denmark has established innovation centres in hotspots around the world: in Silicon Valley, Munich,
Shanghai, New Delhi/Bangalore, Seoul and São Paulo plus a satellite office in Tokyo. These centres
assist Danish companies and research and education institutions in surveying the market for
technologies, potential research and innovation partners, assessing companies' business model and
growth potential as well as offering advice on global growth opportunities.
Estonia34
Estonia has over 20 bilateral agreements with third countries in the field of education and research.
International cooperation projects are funded by the Estonian Research Council in the framework of
bilateral memoranda, as e.g. with the Russian Humanitarian Scientific Foundation and the US Civilian
Research and Development Foundation. There are also agreements in place with the Nordic partners
and several exchange programmes, such as Norwegian-Estonian Research Cooperation Programme
and the Nordplus Programme of eight participating countries in the Baltic and Nordic regions.
Finland35
According to the latest guidelines by the research and innovation council (RIC), the priority countries
for internationalisation of science and technology in Finland are the EU countries, countries that have
bilateral agreements with Finland, countries with FinNode cooperation (South Korea, Japan, China,
Russia, United States) as well as emerging economies in Asia, the Americas and Africa, such as India,
Vietnam, Bhutan, Brazil, Chile, Tanzania and South Africa.
According to ERA Survey 2014, the share of Finnish R&D budget allocated to collaboration
programmes carried out with third countries was around 1.5% of funders’ budgets, which was below
the EU average. Finland was also one of the Member States with no specific measure or strategy in
this area (ERA Progress Report 2014).
France36
The French system of science, technology and innovation is characterised by a strong international
orientation. 17% of its researchers and 46% of its PhD students originate from a foreign country. In
terms of international co-publications, all subject areas combined, France is in first place among the
top 10 producing countries, with 51% involving at least one researcher from a foreign country. In
terms of structures, France operates a world-wide network of science attachés working within the
Embassies’ Services for cooperation and culture. This network works together with the structures
Based on Ruttas-Küttima and Stamenov (2016, section 4.3).
Based on Halme, Saarnivaara and Mitchell, (2016, section 4.3).
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implemented by the research organisations themselves, many of which have representation bureaus
and/or joint labs in third countries.
On a bilateral level, joint science and technology committees are implemented to define common
priorities with a range of third countries.
On the EU level, France takes advantage of openness of Horizon 2020 to strengthen its ties with key
partners: France is the first partner country of Mexico, the second partner of Russia, the third partner
of China, the fourth partner of India and the fifth partner country of Brazil within the Framework
programme. France is also among the few countries that implemented dedicated support for
cooperation with third countries as part of their network of national contact points.
At a multilateral level, France actively participates in SFIC. The main SFIC cross-cutting actions over
the 2015-2016 period concern the design of specific ERA international cooperation indicators,
fostering a greater cohesion between Member States’ and the EC’s strategies and developing an
overview of EU and Member States structures, programmes and funding mechanisms in regard with
third countries. France is also heavily involved in the public-public partnerships featuring third
countries, which have been developed as part of the 7th Framework Programme (ERA-NET) and
Horizon 2020 (ERA-NET Cofund).
Germany37
Germany is actively collaborating with a large number of third countries. Among the industrial
countries examples of collaborations include Israel, US and Canada (more than 50 bilateral
collaboration agreements), Japan (collaborations span more than 40 years), Australia (there exist 521
university collaboration agreements), South Korea (roughly 30 collaborations between Fraunhofer
and Max-Planck institutes with South Korean counterparts).
Germany has also increased its engagement with the BRICS countries, Brazil, Russia, India, China and
South Africa. More selective engagements include Tanzania, Egypt, Argentina, Columbia, Peru and
Vietnam. Website called “Research in Germany” as a central contact and information point for
researchers from abroad. These marketing efforts include the establishment of “German Houses for
Science and Innovation” which organize promotion and networking events. They exist currently in
New York, Sao Paulo, New Delhi, Cairo and Moscow.
German policy on collaboration with third countries emphasizes a balance between direct
collaborations as well as multilateral EU and intergovernmental projects (support for SFPIC). German
priorities are very much aligned with EU priorities. Besides, the German government wants to play
an active role in EU-wide processes for extending collaborations with third countries.
Greece38
In Greece international cooperation with third countries is undertaken primarily through bilateral
agreements. Such agreements have been signed between Greece and China (on preservation of
Based on Sofka and Sprutacz (2016, section 4.3).
Based on Tsipouri, Athanassopoulou and Gampfer (2016b, section 4.3).
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cultural heritage) and Greece and Israel (collaboration in the area of entrepreneurship and Greek
thematic priorities). However, New agreements are planned with Chile, Montenegro, and Azerbaijan.
Greece has very limited role in SFIC.
Country is unable to attract talented researchers from beyond the EU; moreover it is losing its own
to the EU and beyond.
Hungary39
The Hungarian Government announced the policy of global opening. In 2013 scholarship
programme for foreign students was lunched. The aim of the programme is to promote cultural
understanding, economic and political relations between Hungary and other countries. Among
others, ASEAN countries, China, Japan and several other Central Asian countries have been invited
to participate in the scheme.
The Hungarian Academy of Sciences introduced a number of programmes in the recent years to
facilitate access to its research infrastructure and mobility of researchers. However, the role of
research and innovation in addressing societal challenges, and social innovation are generally
perceived as not important issues in Hungary yet.
Luxemburg40
Luxembourg has several funding schemes with third countries. The most important one is with the
US through the National Science Foundation. Additionally, Luxembourg offers bilateral grants with
Singapore, NASA-ARC (Ames Research Center) and the RIKEN research centre in Japan.
Luxembourg’s initiatives promote coherent and sustainable EU-level cooperation with third
countries. As Luxembourg does not yet possess a critical mass of researchers that would allow the
creation of high-performance research teams in all scientific domains, mobility of researchers highly
pronounced.
Ireland41
Ireland has established Joint Economic Commissions with a relatively small number of high growth
and emerging countries which benefit from the bilateral platform: Russia, Korea, Saudi Arabia and
China. Ireland has also signed Scientific and Technological Cooperation agreements with China, India
and Israel. Science Foundation Ireland has put in place funding to help Irish researchers to develop
third country international linkages. Science Foundation Ireland’s International Strategic Cooperation
Award programme supports new and existing research-based collaborations between Ireland’s
Higher Education Institutions and partner organisations in four designated countries: Brazil, China,
India, and Japan.

Based on Dőry and Slavcheva (2016, section 4.3).
Based on Alexander and Slavcheva (2016, section 4.3).
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Based on Martin and La Placa (2016, section 4.3).
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Italy42
The most common instrument of cooperation with third countries are bilateral agreements
(supported by the network of Italian embassies). At the end of 2015, Italy was involved in 15 bilateral
agreements, focused on researchers’ mobility, and around 80 joint highly-important scientific
projects managed directly by Italian high education or research organisations.
In Italy, the SFIC and the Multi-Annual Roadmaps for international cooperation are not high on the
agenda.
Latvia43
In Latvia almost all national policy measures aimed to support research are targeted at the research
organisations registered in Latvia while foreign partners could only be involved on a subcontracting
basis. The cross-border cooperation programmes, along with the Norwegian Government Financial
Facility and the Switzerland Government Financial Facility, include measures available for joint
research activities.
Latvia has taken part in some international cooperation programmes involving third countries within
the European Neighbourhood and Partnership Instrument 2007-2013, such as the Estonia-LatviaRussia Cross-Border cooperation Programme (ESTLATRUS) and the Latvia-Lithuania-Belarus CrossBorder Cooperation Programme. These programmes promote joint development activities for the
improvement of the region’s competitiveness and to make the wider border area an attractive place
for both its inhabitants and businesses.
Bilateral programmes (Latvia – Lithuania – Taiwan; Latvia – Belarus) support few projects and
represent a small share of financing.
Lithuania44
By 2015 there was no single national strategy that focused specifically on cooperation with third
countries in the R&I area. Bilateral or multilateral agreements as well as programmes with third
countries are in force, both in Europe and outside. Most policy documents apply similar measures
towards R&I cooperation with EU and third countries.
With respect to SFIC, Lithuania is not active, although several cases of involvement exist (e.g.
participation in Korean programmes). Additionally, Lithuania has intergovernmental cooperation
programmes with Belarus, China (together with Latvia), and Ukraine. Lithuania-Swiss programme
‘Research and development’ aims at promoting cooperation in R&D, deepen scientific knowledge,
and improve social and economic development in Lithuania. Lithuania also participates in the Nordic
and Baltic countries cooperation programme LILAN, coordinated by NordForsk. While this includes
countries that belong to the EU, third countries, such as Norway, also participate.

Based on Nascia and La Placa (2016, section 4.3).
Based on Kulikovskis, Petraityte and Stamenov (2016, section 4.3).
44
Based on Paliokaitė, Krūminas and Stamenov (2016, section 4.3).
This project has received funding from the European
www.i3u-innovationunion.eu
Page 46 of 145
42
43

Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct
Impact Assessment
Lithuanian State scholarships are available to researchers from Ukraine, Georgia and other countries.
Furthermore, there is an agreement for cooperation with the US in the field of science and
technology, and an agreement with NASA on student internships.
Malta45
Malta does not yet have a documented strategy on international cooperation. Malta is signatory to
a number of bilateral R&I cooperation agreements, but none of these have been actively followed
up because of lack of resources. However, Malta has been active in regional initiatives relating to the
Mediterranean area and in 1995 it was one of the founding members of the Monitoring Committee
for Euro-Mediterranean Cooperation in Research and Innovation (MoCo). In recent years Malta has
endeavoured to take on a more strategic role in the co-design of effective policies and measures in
the Euro-Mediterranean region, primarily through participation in the MIRA project and more
recently in the Med-Spring project. Both of these projects are coordination and support actions
funded through the FP7 Inco activity.
Malta is also a partner in EraNets - ERANET-MED and ARIMNET II. ERANET-MED targeted renewable
energy and water resources while ARIMNET II is focused on the field of agricultural research.
The Netherlands46
According to the ERA progress report (2014), the Netherlands spends 2.1% of its R&D budget on
collaboration programs with third countries, ranking fourth of all ERA Member States.
Several measures exist that stimulate collaboration in research, which usually take the form of
bilateral agreements. Besides long-standing research cooperation with countries such as the US and
China, recently agreements have been set up with emerging countries such as Brazil and India. The
Netherlands distinguishes itself by also maintaining an intensive collaboration with Indonesia on
scientific research, arising from the joint history the countries share.
The Netherlands is actively participating in SFIC.
Poland47
In Poland there are no comprehensive plans for cooperation with third countries. Nevertheless,
Poland signed bilateral agreements with many countries, but their potential remains mainly
unexploited. Research cooperation is focused on a small number of partner countries, those with the
most developed R&I systems.
Within the BILAT project framework, Polish partners are engaged in projects: “KONNECT” (South
Korea), “BILAT-UKR*AINA” (Ukraine) and “BILAT USA 2.0” (United States). Poland maintains joint R&D
programmes with partners from outside EU, including: India, Israel, Japan, South Africa, Singapore,
Taiwan and Turkey. Poland also participates in multilateral programme of R&D cooperation between
Based on Warrington and Hristov, (2016, section 4.3).
Based on Janssen, Erven, Den Hertog and Jonkers (2016, section 4.3).
47
Based on Klincewicz and Szkuta (2016, section 4.3).
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the Visegrad Group countries and Japan and in “SEA-EU-NET” project (supporting co-operation
between EU and Southeast Asian countries).
Poland has only limited involvement in SFIC and does not engage in the coordination of R&D cooperation between the EU and third countries.
Portugal48
The focus of Portuguese international research cooperation has been on the EU partnership. STI
relationships with other, non-EU, countries have been pursued, along two main axes: the Atlantic
links with the US (including in the frame of INVOTAN/NATO projects), and the community of
Portuguese-speaking countries, particularly African countries and Brazil. Simultaneously another
secondary axis emerged, associated with the intention of developing relationships with Asia.
Romania49
Partnerships with third countries include: The Swiss-Romanian cooperation programme 2011-2016
(thematic research calls with a total value of €8.6 million; the programme also includes doctoral and
post-doctoral scholarships); the research collaboration framework Romania-France which supports
joint research projects (22 projects amounting to €5 million were financed over the period 20112013); the cooperation programme between Romania and Norway, Iceland, and Liechtenstein under
the SEE Financial Mechanism 2009-2014 which supports joint research projects (budget of €23.5
million from the donor countries and a 15% co-financing from the Romanian part; 23 projects were
financed in the areas of Health and food safety; Social sciences and humanities; Environmental
protection and management; and Renewable energy).
Slovakia50
The Slovak Republic has no national strategy for internationalisation aimed at fostering coherent and
sustainable cooperation with third countries. Cooperation with the third countries happens on the
ad hoc basic and is based on the intergovernmental agreements on cooperation in science and
technology. Most cooperation with the third countries takes form of the bilateral exchange basis and
supports mobility schemes.
Cooperation with the Joint Institute for Nuclear Research in Dubna (Russia) is exceptional for its
amount of support and long-term history (dating back to 1950s). Other important third countries
include the US, China, Japan and Turkey. In the second half of 2015, call for proposals for Joint R&D
projects between Slovakia and Israel has been prepared.
Slovenia51
Slovenia has no specific national strategy in respect to cooperation with third countries. Slovenia
Based on Godinho, Simões and Zifciakova (2016, section 4.3).
Based on Gheorghiu, Andreescu Jana Zifciakova (2016, section 4.3).
50
Based on Balaz and Zifciakova (2016, section 4.3).
51
Based on Udovič, Bučar and Hristov, (2016, section 4.3).
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regularly participates at various coordination meetings at the EU level, but a more pro-active
approach is hindered due to the financial limitations.
Slovenian research agency has concluded 40 bilateral agreements with EU and extra-EU countries.
These bilateral agreements are the legal basis for the bilateral projects launched by the SRA every
year. Approximately there are up to 15 such calls on a yearly-basis for bilateral cooperation with
different countries. They are not classical research projects, since SRA covers only travel and housing
costs for participants, meaning that researchers have to cover their other costs from different other
projects/programmes that are not part of the bilateral cooperation.
Spain52
Because of its traditional relationship with Latin America, Spain has several cooperation agreements
with this region. These agreements include the ‘Ibero-American Programme of Science and
Technology for Development’ (CYTED), agreement for multilateral cooperation with 19 Latin
American countries and Portugal. In addition, Spain has several bilateral cooperation agreements
with innovation agencies in China (Chineka), Canada (Canadeka), India (ISIP), Korea (KSI), Japan (JSIP)
and South Africa (SASE).
Spain has participated in some events included in SFIC for improving coordination with China and it
participates in the further development of the multiannual roadmaps for international cooperation.
Sweden53
Sweden has ongoing bilateral agreements with a number of countries, including South Africa, China,
India, Japan and the US. In 2015, the Swedish Research Council funded joint calls with China and
India, and another recent effort in this regard is Sweden-India programme on Embedded Systems
which is a joint call between Sweden and India and involves private, public and research sector actors.
Longstanding transnational collaboration is the Nordic Minister’s Council through agreements on
collaboration in research and education. Sweden, Denmark, Iceland, Finland, and Norway are
members of this council and while Sweden, Denmark and Finland are EU Member States, the other
two Nordic countries are not.
United Kingdom54
BIS (2014) argues that UK now forms a “partner of choice for research collaboration, with 48% of all
UK articles in 2012 resulting from international collaboration; and, with almost 72% of active
researchers internationally mobile in the period 1996-2012”. UK has long track record in this area,
with the Research Councils and Higher Education Institutions’ using novel, multidisciplinary and
collaborative approaches for the investigation of the big research challenges facing the UK and the
rest of the world. These include a range of, often longstanding support schemes for international
cooperation, such as those operated by the Royal Society and British Council and the recently
Based on Fernández-Zubieta and Zacharewicz (2016, section 4.3).
Based on Jacob, Lindholm Dahlstrand and Sprutacz (2016, section 4.3).
54
Based on Cunningham and Mitchell (2016, section 4.3).
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established Newton Fund, which will deliver €94 million of government funding each year from 2014
for 5 years. As a specific example, the value of bilateral UK-China Research Council programmes has
risen to €162.5 million whilst those with India have increased from €1.25 million 2008 to €187.5m) in
2013.
There are no major institutional barriers that hinder access to the labour market by foreign
researchers and language barriers tend to be minor; while calls for greater restrictions on the
granting of visas for foreign workers and students, prompted both by concerns over terrorism and
levels of immigration have led to debate over their implications for UK university recruitment. UK
universities have emphasised the value of both overseas students and staff in order to ensure that
potentially deleterious effects of any policies for visa restrictions are ameliorated.
The UK also participates in the development of the Multi-Annual Roadmaps for international
cooperation: for example, in the area of fusion energy it is strongly involved in third country
collaboration at the Joint European Torus (in Culham) enhancement project in support of ITER
(largest operational magnetic confinement plasma physics experiment).

2.3.
Empirical assessment of international cooperation with third
countries
In line with the 2012 strategic document indicators to measure progress and impact assessment of
Commitment 31 and include - indicators on international cooperation in Horizon 2020; international
cooperation policies and programmes of the Member States and Associated Countries as well as
indicators on internationalisation of research and innovation - should become available at RIO
website but are not available yet (see for details Deliverable 7.1; section 3.4). Consequently, there are
currently not many alternative indicators available from publicly available sources that would
precisely capture international cooperation of EU states with third countries.
As indicator of input ICF International (2015) in its recent report suggests the share of the public R&D
budget allocated to collaborative programmes with third countries (source: ERA Survey). It seems as
a very clear indicator, collected through ERA surveys which, most importantly, does not include
collaboration within the EU.
As Figure 1 shows in six countries share dedicate to funding cooperation beyond EU is higher than
the EU average of 2.4% with the highest share of above 4% in Germany. Among them, in five
countries (DE, DK, FR, NL, UK) the EC could identify policy support. ERA survey results also indicate
no budget allocated to activities related to international cooperation with third countries in BG, CY,
EE, HR, HU, IE, LU, MT and SK.

www.i3u-innovationunion.eu

Page 50 of 145

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct
Impact Assessment
Figure 1 Share of the public R&D budget allocated to collaborative programmes with third
countries, 2013 (in %)
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Source: ERA Survey, 2014.
Research performing organisations, both from the public and the private sector, may attract funding
from third countries which is another important factor linked with international cooperation. The
degree of funding received may reflect the attractiveness of the research performing organisation in
the specific country. According to the results of the ERA survey 2014, research performing
organisations in 24 Member States receive part of their funding from third countries, ranging from
very low shares up to above 8% percent in the case of Hungary. The research performing
organizations that responded to ERA survey employ around 20% of all researchers in the EU.
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Figure 2 Share of organisations' R&D budget originating from third countries, 2013 (in %)
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Source: ERA Survey, 2014.
As the indicator output ICF International (2015) proposes the number of non-EU doctorate holders
expressed as a percent of total doctorate holders. It should be noted that there is very little statistical
information about careers of doctorate holders and in particular about their labour market mobility.
In 2004, the OECD launched together with the UNESCO Institute for Statistics and Eurostat a project
aimed at developing internationally comparable indicators on the labour market, career path and
mobility of doctorate holders. The undertaken international survey on the careers of doctorate
holders (CDH) covered most of the EU countries. The first one was conducted in 2007 (for 2006: CDH
2006) and the second one in 2010 (for 2009: CDH 2009)55. The data in Table 1 comes from CDH
survey. The variables are available only for 2006 and 2009 and not for all EU members.
Table 1 Non-EU doctorate holders as a share of total
%)
2006
Bulgaria
0.0
Denmark
:
Germany (until 1990 former territory of the
FRG)
:
Estonia
0.6
Cyprus
0.9
Latvia
0.5
Lithuania
0.3

doctorate holders in 2006 and 2009 (in
2009
0.3
2.4
3.4
:
:
:
0.3

For more details on the CHD data, see http://ec.europa.eu/eurostat/cache/metadata/en/cdh_esms.htm
(assessed December 10, 2016).
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Hungary
Malta
Poland
Portugal
Finland
Sweden
Source: Eurostat.

:
:
:
2.4
:
6.8

1.1
0.5
14.3
2.5
2.8
:

The proportion of researchers employed in each Member State that originates from non-European
countries would also be a useful indicator of the internationalisation of European research systems.
Although many Member States are likely to have these data, it is currently not being collected
comprehensively.
Alternatively, as an output indicator one can use the average share of doctoral candidates from third
countries, e.g. PhD students who are not EU-nationals. Regularly updated data on this topic comes
from Eurostat. In 2015 this share amounted to 17.8% across the EU. However as Figure 3 indicates,
there are significant differences among EU members regarding the share of doctoral candidates who
are not EU-nationals in individual countries. In 2015 in France and the UK, the share amounted to 34
and 30% respectively, while it amounted to only 1.4% in Lithuania and 1.3% in Poland.
Countries which are more open (i.e. higher share of doctoral candidates coming from other European
countries or third countries) also tend, on average, to perform better in terms of R&D. The 2016
Innovation Union Scoreboard shows that countries such as Sweden, Denmark, Germany and Finland
are innovation leaders. Some of these innovation leaders are also amongst the most open research
systems.
Figure 3 Non-EU doctorate students as a share of all doctorate students
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Note: No data available for Greece.
Source: European Innovation Scoreboard 2016 dataset (originally Eurostat).
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This indicator gives some information on international mobility but does not show the complete
picture due to possible brain drain of doctorate holders. The data on immigrants (Dataset on
Immigrants in OECD countries, DIOC56) may be used to look at migration patterns of doctorate
holders, but is available only for a limited number of EU countries for individuals having received a
doctoral degree.
Additionally, it is interesting to follow the mobility of EU researchers as well. CDH survey data may
help in this respect to some degree. The 2009 CDH figures reveal that in the countries for which data
is available, an average of 14% of national citizens with a doctoral degree have been internationally
mobile in the previous 10 year. This is a low estimate since the data are based on the declarations of
returnees and do not take into account all those who have not returned. Additionally, individuals
living in countries that host leading research organisations have weaker incentive to move abroad.
CDH 2009 data also reveal that international mobility is in many cases a one-off and short-term one,
although a non-negligible share of the population also seems to travel abroad more frequently and
for longer periods of time. Auriol, Misu and Freeman (2013) conclude that despite the fact that
international mobility is a widespread and increasingly important phenomenon, it is somewhat less
common than it might be assumed for researchers. For EU nationals Europe is the main destination
region. However, the United States systematically appears among the three first destination
countries. The three largest European countries (France, Germany and the United Kingdom) appear
among the favourite destinations as well.
Table 2 National citizens with a doctorate who have lived/stayed abroad in the past ten year
(in %)
Citizen of:

Reference
year

Europe

EU

North

Central. and

America

South America

Asia

Africa

Oceania

Bulgaria

2009

78.9

73.6

14.2

0.0

5.1

0.9

0.9

Denmark

2006

43.8

38.7

38.2

1.6

3.9

1.9

7.9

Estonia

2006

86.9

81.5

12.9

0.0

0.0

0.0

0.4

Cyprus

2006

59.9

56.6

34.2

0.7

4.0

0.0

1.3

Lithuania

2009

76.7

71.6

19.8

0.0

1.3

Netherlands

2006

28.6

28.6

:

:

:

:

:

Poland

2009

70.3

66.5

20.0

0.0

6.0

2.3

1.6

Portugal

2009

71.4

67.5

20.3

3.4

1.4

2.1

1.5

Slovenia

2009

74.6

62.4

22.2

:

:

:

:

Sweden

2006

54.8

35.6

14.2

4.0

21.1

4.5

1.5

2.2

Source: Eurostat.
License and patent revenues from abroad as a percent of GDP (source: Eurostat via the IU
Scoreboard) belong to the group of outcome/impact indicators. This data is updated annually or
every two years. Licence and patent revenues from abroad as a percent of GDP are a proxy for the
main challenge in this area, and is the preferred indicator because it assesses international activity
and cooperation between countries. Licences and patents represent the transfer of techniques in the
For more details see http://www.oecd.org/els/mig/databaseonimmigrantsinoecdcountriesdioc.htm
(assessed December 6, 2016).
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context of the trade in technology, which is calculated from export data in which international
transactions in royalties and licence fees can be separated out. As the Figure 4 shows the EU average
in 2015 amounted to 0.5% with MT, IE, NE, LU, SE, HU, DK, BE, UK and FR being above that average.
Figure 4 License and patent revenues from abroad as a share of GDP
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Source: European Innovation Scoreboard 2016 dataset (originally Eurostat).
Alternatives for outcome/impact indicators are international co-publications per million of the
population and the percent of patents with foreign co-inventors. Both variables are proxies for
international co-operation and research. But neither indicator identifies the nationalities of the first
and second authors and so it is not possible to distinguish which countries have led each
collaboration and the relative contributions of each nationality within the collaboration.
Nevertheless, one might observe from the Figure 5, by comparing 2015 with the average for the
previous 7 years, that number of international co-publications is on the rise in all Member States.
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Figure 5 International scientific co-publications per million population
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Source: European Innovation Scoreboard 2016 dataset (originally Eurostat).
Table 3 Percent of patents with foreign co-inventors: EU
2000
2005
Country
Partner Country
%
%
EU (28 countries) Total co-operation with
abroad
8.1
9.6
Japan
0.4
0.6
United States
5.0
5.3
Source: OECD.

2010
%

2012
%

9.0
0.5
4.5

9.6
0.4
4.9

Last but not least, it is worthwhile to mention the results of an EC survey on participants in FP7
projects. Namely, EC (2014b) undertook an online survey targeting EU and third country partners
involved in FP7 programme. In respect to impact international third country partners indicated a
significant impact on peer-reviewed publications and a relatively limited impact on new or improved
products and processes. However, the impact on patents, licences and other IPRs and on marketoriented knowledge creation is much larger. Interestingly enough, the perception of the impacts of
EU coordinators is different when considering peer-reviewed publications, products and processes,
and significantly different when considering patents, licences and other IPR issues. In general, the
opinion of EU coordinators on impacts seems slightly more positive than those expressed by third
country partners.
The main purpose for joint projects seems to have been in FP7 scientific knowledge. Academics and
public and private researchers indicated often that one of their aims is also to support the local
creation of an S&T base in the third partner country. Science, and not innovation, has mainly
www.i3u-innovationunion.eu
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motivated international cooperation. This is also confirmed by the fact that in FP7 projects the
distribution of international cooperation participants clearly indicates an underrepresentation of
industry. The players are mainly academics and researchers. Most EU researchers indicate that they
cooperate with industrialised third country partners to access research infrastructures and test beds
relevant to their work, while the majority of EU project coordinators working with emerging
economies or developing countries declare the explicit purpose to be the increase of research
capacity and the transfer of knowledge to less developed countries or regions.

2.4.

Concluding remarks

Besides aiming to strengthen the European Union's attractiveness, excellence and competitiveness,
scientific cooperation with third countries is intended to address global societal challenges as well
as to support EU external policies. The main objective behind Commitment 31 is increase in research
projects with third countries, and improved international mobility of scientific knowledge and
research results. The resulting long-term impacts should allow for stronger overall capacity to tackle
global challenges and improved attractiveness of the EU as a location for researchers, companies
and investments in R&D which should consequently benefit the EU economy as a whole.
OECD (2016) notes that S&T&I activities are already much internationalised through activities of
multinational companies and research cooperation of various universities and public institutes, but
that respective policies have remained so primarily nationally oriented. The scope and scale of future
global societal challenges is expected to require for more policy coordination through joint
programming and sharing facilities that target appropriate technology transfer and research
collaboration. The field of infrastructures has benefited the most from increased policy cooperation
because as building and operating large infrastructures requires large amount of public financial
resources.
The 2012 objectives of Commitment 31 have been achieved; Member States continue to adopt
necessary reforms, research stakeholders are implementing the ERA actions including international
cooperation with third countries, and the EC has increased its support through Horizon 2020. EC
(2014) has identified specific support to international cooperation in 12 countries: AT, CZ, DE, DK, FR,
IT, NL, RO, SE, SI, SK and the, UK. From the state of implementation of Commitment 31 across
individual countries it may be concluded that many EU member countries do not have specific
strategies regarding international cooperation with third countries. In case of most EU countries that
cooperation is undertaken through bilateral agreements which are to greater, or more often lesser
degree, in line with the EU policies or the cooperation is undertaken through EU-financed projects
and other activities. Bilateral agreements are usually related to long-lasting relationships that specific
EU countries traditionally have with certain third countries (for example Spain with Latin American
countries, Portugal with Portuguese-speaking African countries and Brazil, etc.). Interestingly
enough, except for a relatively small number of countries which include Austria, Denmark, France,
Germany, the Netherlands, Spain, Sweden and the UK, most of the EU countries are not much
involved in the activities of SFIC. Limited financial resources are stated as the main explanation for
non-involvement or limited involvement.
Further work is needed in particular in respect to monitoring the progress and impact of strategy on
international cooperation with third countries through quantitative indicators. As indicated in EC
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(2012d), where the list of indicators was proposed, this will involve monitoring various dimensions
of international cooperation activities and their impacts, beyond simple measurements of direct
participation of third country entities in Horizon 2020 grant agreements. As Horizon 2020 was
launched at the beginning of 2014, these indicators are not available yet (EC, 2016). Collecting more
accurate and internationally comparable data seems crucial to better understand the nature, scope
and impacts of collaboration with third countries.

2.5.
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3. Commitment 32. Towards Global Research Infrastructure
(responsible partner: SGH - WERI)
by Małgorzata Lewandowska (SGH – WERI)

3.1.

Introduction

Commitment 32: “The European Union should step up its cooperation on the roll-out of the global
research infrastructures. By 2012, agreement should be reached with international partners on the
development of research infrastructures, which owing to cost, complexity and/or interoperability
requirements can only be developed on a global scale”.
The purpose of this report is to investigate the state of implementation and assess direct impact of
Commitment 32 (C32), that concerns the process of rolling out global research infrastructures (GRIs),
which owing to cost, complexity and interoperability requirements can only be developed on a global
scale.
The report consists of five parts. The first one recalls the selection process of 12 GRIs for further
investigation, which was described in details in the previous report on literature review and data
collection57. The second part presents the state of implementation of C32, conducted based on data
on legal, participation and financial framework of selected12 GRIs. The third part covers the impact
assessment of C32, based on financial and institutional leverage effects, 12 GRIs performance
indicators and results of two field researches. Recommendations and limitations are included in the
fourth part. Tables and Figures make up the fifth part of the report.
In order to meet goals of this report, several methods were used, among others desk research of
related data and documents and in-depth analysis of financial data from FP7 INFRA and H2020
INFRA. The report also contains the results of case studies conducted for 12 GRIs as well as results
of two surveys based on self-invented questionnaires conducted with the use of CATI/CAWI, realised
in November - December 2016 by market research institute Indicator. The first survey addressed the
Coordinators of European Research Infrastructures (RIs) (N=150), registered in data base MERIL as
well as European RIs and GRIs indicated by ESFRI and GSO. The second survey was conducted among
participants taking part in projects financed from FP7 INFRA and H2020 INFRA budgets (N=400),
being RIs users. It is important to note that the survey research was conducted not only for the
purpose of analyzing Commitment 32, but also Innovation Union Commitment 5 “Construct the
priority European Research Infrastructures”, because of strong interdependences and
complementarities between both commitments.

3.2.
Selection process of Global Research Infrastructures for further
investigation
The European Commission (EC), together with ESFRI, has decided to establish Assessment Expert
http://www.i3u-innovationunion.eu/wordpress/wp-content/uploads/2016/08/D7.1.pdf, pp. 49-111.
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Group (AEG), to assess the maturity of the research infrastructures on the ESFRI roadmap. AEG
indicated58 8 projects that are likely to be ready for implementation by 2015 and 11 projects that
require substantial efforts to be ready for implementation by 201559. Also the GSO members
developed a list of research infrastructures of global interest (GRIs) („the list”), aimed at exploring or
enhancing potential international partnerships60. Taking into account both the list of prioritized GRIs
proposed by ESFRI 2006; 2008; 2010 as well as suggestions prepared by GSO a list of Global Research
Infrastructures is presented (Table 1, part 5). It covers 12 GRIs that are coordinated by EU MS, are of
global character and are suggested for prioritization by ESFRI, by GSO or by both bodies61.

3.3.

State of implementation of Commitment 32

The assessment of state of implementation of C32 is based on three pillars:
The legal framework (institutional activities and documents related to GRIs);
The participation framework (the level and paste of internal (EU28) participation in GRIs and
level and paste of non-EU countries participation in GRIs, indicating their internationalization;
The financial framework (the level of support for projects related to GRIs from FP7 INFRA and
H2020 INFRA).

3.3.1. Legal framework for Global Research Infrastructures
Analysis of legal framework concerning GRIs shows, that several important issues are already
regulated. There are established bodies, aimed at the development of GRIs as well as promotion and
support of international cooperation in the field of GRIs. These are:
Directorate General for Research and Innovation Research Infrastructure62;
The European Strategy Forum on Research Infrastructures (ESFRI), set up in 200263;
The European Research Infrastructure Consortium (ERIC) entered into force on 28 August
2009;
European Expert Group on Cost Control and Management Issues of Global Research
Infrastructures64;
The Group of Senior Officials for Global Research Infrastructures, established at G8 Ministerial
meeting, (Okinawa, 15 June 2008)65.
From 48 projects presented in the overview of ESFRI’s projects 13 projects weren’t assessed; 11 projects of
them are earlier reached the implementation phase, and two projects are at present supervised by
EUROATOM.
59
Assessing the projects on the ESFRI roadmap, A high level expert group report, August 2013,
https://ec.europa.eu/research/infrastructures/pdf/jd-final-aegreport-23sept13.pdf
60
Group of Senior Officials on Global Research Infrastructures, Progress Report 2015; Meeting of the G7 Science
Ministers, 8-9 October 2015, https://www.bmbf.de/files/G7_Broschuere_(3).pdf
61
Extended profiles of 12 GRIs describing their activities, mission, legal structure, achievements are available
as materials that accompany this report.
62
https://ec.europa.eu/research/dgs/pdf/organisation_en.pdf
63
ESFRI Report 2004, available at: http://e-irg.eu/documents/10920/276491/ESFRI+report+2004.pdf (at
present representatives of 28 EU countries and of 9 Associated countries are members of ESFRI)
64
Cost control and management issues of global research infrastructures, Report of the European expert group
on cost control and management issues of global research infrastructures October 2010, available at:
https://ec.europa.eu/research/infrastructures/pdf/cost_control.pdf
65
The G8 Science and Technology Ministers’ Meeting, Chair’s Summary, available at:
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Documents that settle the stage for GRIs issued by European Union bodies are:
Cost control and management issues of global research infrastructures issued in October
201066;
Prioritization of Support to ESFRI Projects for Implementation The European Strategy Forum
on Research Infrastructures issued in April 201467;
ERIC Practical guidelines. Legal framework for a European Research Infrastructure Consortium
issued in March 201568;
European research infrastructures (including e-Infrastructures) Revised, (European
Commission Decision C (2015)8621 of 4 December 2015)69;
Annex 4 Horizon 2020 Work Programme 2016 – 2017, 4. European research infrastructures
(including e-Infrastructures) issued in 201570;
European Charter for Access to Research Infrastructures Principles and Guidelines for Access
and Related Services, European Commission issued in 201671;
Document „Enabling synergies between European Structural and Investment Funds, Horizon
2020 and other research, innovation and competitiveness-related Union programmes”.
Guidance for policy-makers and implementing bodies. 1.9 Research Infrastructures and ESIF p.
90-9272
Also GSO issued documents that are strongly related to GRIs. These are:
The G8 Science and Technology Ministers’ Meeting Chair’s Summary73;
Towards a Framework for Collaboration at Global Ris – A GSO Initiative74;
Group of Senior Officials on Global Research Infrastructures. Framework for a coherent and
coordinated world-wide development and operation of global research infrastructures75;
G8 Science Ministers Statement London UK issued in June 201376;
Group of Senior Officials on Global Research Infrastructures Progress Report 2015 Meeting
of the G7 Science Ministers, issued in October 201577.

file:///C:/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/sci-tech-2008.pdf.
66
http://ec.europa.eu/research/infrastructures/pdf/cost_control.pdf#view=fit&pagemode=none
67
https://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
68
ERIC Practical guidelines Legal framework for a European Research Infrastructure Consortium, March 2015
Directorate-General for Research and Innovation Research Infrastructures
69
https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/main/h2020-wp1415infrastructures_en.pdf
70
http://www.sbra.be/sites/default/files/wp_2016-2017_european_research_infrastructures.pdf
71
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
72
http://ec.europa.eu/regional_policy/sources/docgener/guides/synergy/synergies_en.pdf
73
http://www8.cao.go.jp/cstp/english/others/g8summary-e.pdf
74
http://www.icri2014.eu/sites/default/files/presentations/ADAMS.ICRI2014_final_v02.pdf
75
https://ec.europa.eu/research/infrastructures/pdf/gso_framework_for_global_ris.pdf
76
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/206801/G8_Science_Meeti
ng_Statement_12_June_2013.pdf,
77
https://www.bmbf.de/files/151109_G7_Broschere.pdf
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3.3.2. Participation framework for Global Research Infrastructures
The analysis of participation78 regards the involvement of 28 EU and non-EU countries in the selected
12 GRIs between 2010 and 2015. In 2010 there were 123 EU countries and 61 non-EU countries
involved in 12 GRIs. The majority of EU countries were coming from old 15 EU. In 2015 there were
163 UE countries (out of which 74% from EU15) involved in 12 GRIs and 90 non-EU. Although the
number of international partners increased, due to the fact that infrastructures themselves were
“internally” expanding, the paste of internationalization increased only slightly. In order to classify 12
GRIs two strategic maps were invented. The first one shows the internal expansion of GRIs, the
second one their international expansion.
Majority of GRIs are in the group called “EU15 Focused” (more than 7 countries of EU15 and less than
6 EU13). Two GRIs (LNGS and EPOS) are classified as “EU28 Open” (more than 7 countries of EU15
and more than 6 EU13) and another three (IMPC, ESS, SPIRAL2) as “Internally Closed” (less than 7
EU15 and less than 6 EU13). Details see Figure 1 and Table 2, part 5.
The analysis of 12 GRIs international involvement show, that majority of them are classified as
“Internally Focused”(involvement of less than 14 countries of 28EU and less than 10 non-EU). There
are three GRIs (EMBL, ELIXIR, EPOS) classified as “Internally Expanded” (more than 14 countries of
28EU and less than 10 non-EU). SKA is classified as “Born Globals” (less than 14 countries of 28EU
and more than 10 non EU), whereas LNGS and PETRA III are classified as “Internally Expanded and
Intensively Globalized” (more than 14 countries of 28EU and more than 10 non EU). Details see Figure
2, Table 2, part 5.

3.3.3. Financial framework for Global Research Infrastructures
The financial analysis covers data from FP7 INFRA and H2020 INFRA on projects directly related to
12 GRIs79. There were six projects related to five out of 12 GRIs financed from FP7 INFRA and five
projects related to five out of 12 GRIs financed from H2020 INFRA. As for FP7 INFRA, there were 121
participations80 financed, total financing reached 24 699 983 € and projects attained 1 483 997 562
€, what resulted in a high leverage effect of 6181. As for 30.05.2016, there were 133 participations
financed from H2020 INFRA, for the total financing reaching 70 318 253 € and size of financed
projects of 2 797 182 022 €, what resulted in leverage effect of 40.
Financing to 12 GRIs constituted 2% of total FP7 INFRA budget, whereas it already reached 12% of
H2020 INFRA budget. Size of projects related to 12 GRIs constituted 3% of FP7 INFRA budget, now
The “participation” means involvement of countries in selected 12 GRIs. One country can be involved in more
than one GRI, what means that in the total number countries are counted several times. This rule applies as
well to other than EU countries.
79
Only projects that are directly related to 12 GRIs and have participants from EU and non-EU countries were
taken into account. Project where GRIs were financed, but they acted as direct participants were not analysed.
80
A proposal is submitted by one or more applicants. If the proposal is successful and is funded it becomes a
project, which is implemented by one or more participants. And a participant might be involved in other
projects, in which case it has a number of participations (Horizon 2020. First results).
81
Financial leverage - multiplying scarce budgetary resources by attracting private and public funds to support
EU policy objectives.
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it attained 20% of H2020 INFRA budget. Changes among two sources of financing covering data for
projects directly related to GRIs are presented in Figure 3, part 5.

3.3.4. Conclusions regarding state of implementation of Commitment 32
Conclusions related to Commitment 32 state of implementation are the following:
Institutional initiatives as well as twelve important documents sets the stage for further
management, development and increase of international cooperation within GRIs.
The internationalization level (the percent of third countries in total number of participating
countries) for 12 GRIs is moderate (36%) but there are GRIs like ISIS, IMPC, SKA where it
exceeds 50% (data for 2015).
The internationalization paste between 2010 and 2015 is moderate: the involvement of
international partners changed from 61 (33%) in 2010 to 90 (36%) in 2015. It should be
remembered however, that also the total number of countries involved in 12 GRIs increased
from 184 in 2010 to 253 in 2015.
Total financing from H2020 INFRA related to selected GRIs already tripled in relations to FP7
INFRA. Number of financed participations is already higher, the average financing per
participation is higher as well (details see Table 3, part 5).

3.4.

Impact assessment of Commitment 32

The impact assessment of Commitment 32 (C32) is based on four different streams of research:
1. The analysis of financial and institutional leverage derived from cooperation with non-EU
countries in projects financed by FP7 INFRA and H2020 INFRA (total and related to 12 GRIs);
2. The analysis of indicators of 12 GRIs performance derived from available data collected in forms
of case studies, as well as analysis of 12 GRIs projects in relation to Grand Challenges;
3. The results of survey conducted on European Research Infrastructures Coordinators (N=150),
measuring potential impact in three dimensions:
The impact of FP7 INFRA and H2020 INFRA financing on European RIs;
The impact of already acquired international partners on European RIs;
The impact of potential international partners incorporated in European RIs resulting in
potential cost sharing;
4. The results of survey conducted on participants of projects financed by FP7 INFRA and H2020
INFRA and users of European RIs (N=400), measuring impact in three dimensions:
The impact of FP7 INFRA and H2020 INFRA financing on users of European RIs resulting in
different forms of additionality;
The impact of European RIs on their user resulting in added value;
The impact of incorporating international partner into European RIs resulting in different
benefits for its current users.

3.4.1. Financial and institutional leverage derived from non-EU countries
participating in projects financed by FP7 INFRA and H2020 INFRA
Financial leverage in relation to European RIs, can be attained by attracting not only EU Member
States but also third countries. Financial data from FP7 INFRA show, that total financing granted to
non-EU participants reached 142 683 140 € whereas the sum of projects supposed to be financed by
www.i3u-innovationunion.eu
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non-EU countries attained 9 771 608 362 €, what resulted in leverage effect of 107.
Financing for non-EU participants in project directly related to 12 GRIs attained 2 392 547 € with the
total size of the projects related to non-EU partners of 271 609 306 €.
As for 30.05.2016 from H2020 INFRA, there were 192 participations of non-EU financed, for the sum
of 49 055 459 € and size of financed projects of 1 498 592 388 €, what resulted in leverage effect of
more than 37. Financing for non-EU participations in projects directly related to 12 GRIs attained
14 954 761 € with the total size of the projects of 358 446 253 €. Details Table 4, part 5.
Institutional leverage (benefiting from the expertise of the entities involved) in relation to the
presence of non-EU participants in 12 GRIs, taking into account the change between FP7 INFRA and
H2020 INFRA grows, but still cannot be perceived as reflecting the globalization. Many, although
reputable partners come from other European countries, mainly EFTA, tights with Canada, USA, South
America are rather limited. Details Table 5, part 5.

3.4.2. Global Research Infrastructures performance indicators and projects
facing Grand Challenges
The second part of research on direct impact assessment of C32 is based on data on performance
indicators as well as projects conducted by 12 GRIs facing Grand Challenges identified in H202082.
All 12 GRIs conduct cooperation with other GRIs as well as different RIs, so they openness level can
be evaluated as high. All of them have Management Scientific Committees, that are responsible for
the direction and quality of the research conducted. Data on performance indicators (number of
publications, number of conducted projects, size of the personnel, etc.) are very fragmented and do
not allow to derive any deeper conclusions. Additionally, the 12 GRIs do cover very different fields of
research, are at very different stages of development, so the direct comparison is not possible to be
conducted (Table 1, part 5). For further information on 12 GRIs see Appendix.
Data on selected projects conducted by 12 GRIs related to Grand Challenges (Table 6, part 5) show,
that many of Grand Challenges put forward in H2020 are already covered or would be faced in the
future. It should be noted however, that the nature of projects conducted in 12 GRIs as well as Grand
Challenges they face, does not allow to derive conclusions in the short run, thus the direct impact
assessment in a short perspective is difficult, if not impossible.

3.4.3. Results of survey on European Research Infrastructures Coordinators
The third part of research on direct impact assessment of C32 is based on data from the study
conducted on the sample of N=150 European Research Infrastructures (RIs) Coordinators. Majority
of the sample (nearly 80%) are of medium to big sized organizations. They cover quiet proportionally
all scientific fields of research. More than 80% are in operational phase, whereas 13% are under
construction and 3% are planned. As for type of the organization, 64% are single sited, 22%
https://ec.europa.eu/programmes/horizon2020/en/h2020-section/societal-challenges
This project has received funding from the European
www.i3u-innovationunion.eu
Page 67 of 145

82

Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct Impact
Assessment
distributed and 13% virtual and 1% mixed model. State of their current exploitation, in majority of
cases (65%) is considered as high (in 70 to 100% of their capacity), although, the indications are more
frequent for distributed RIs (79%). In majority of cases the access to surveyed RIs is Excellence-driven
(72%), followed by Wide Access (61%) and Market driven Access (33%). Users are mostly higher or
secondary education (HES, 80%), research organizations (REC, 59%), followed by private for profit
(PRC, 43%) and public bodies (PUB, 43%). The indications for specific measures as important for RIs
research performance and/or productivity evaluation show, that number of publications (87% of the
sample), number of publications citations (68%) as well as number of PhD degrees (56%) are
considered to be the most appropriate.
The impact of FP7 INFRA and H2020 INFRA on European RIs is reflected most often in: integration
of European researchers, from both academia and industry, ensuring their optimal use and joint
development (91 % of the sample), increased efficiency and productivity of researchers (90%) and
defining workflows and ensuring coordination, harmonization, integration and interoperability of
data, applications and other services with other research infrastructure initiatives in thematic area
(86%) (Table 7, part 5).
State of current internationalisation of European RIs show, that in majority of cases partners are
coming from EU (95%), EFTA (75%) or other European countries (45%), with the very low rate of
indications for non-European partners (Table 8, part 5). On the other hand, the state of globalisation
is considered as already attended (71% of the sample) or attended with the attempts to look for
another partner (19%). Only 10% of the sample considered themselves as “not globalised” (Table 9,
part 5).
The impact of acquired international partner on European RIs is mainly reflected in the quality (97%)
and number of publications (93%), their financial involvement (95%), increase in the fields of research
(91%) and access to international scientific or technological knowledge (90%) (indications for very
highly/highly important) (Table 10, part 5).
The direct impact of potentially incorporating international partners in European RIs resulting in cost
sharing is envisaged as important only in case of European partners (EU, EFTA, other European) (Table
11, part 5). Barriers perceived as most important in incorporating international partners into
European RIs are: doubts about their scientific excellence, financial contribution as well as conducted
research programmes (indications for very highly/highly important) (Table 12, part 5).

3.4.4. Results of survey on participants of projects financed by FP7 INFRA and
H2020 INFRA
The fourth part of the analysis on direct impact assessment of C32 is based on data from the study
on entities that were financed by FP7 INFRA or H2020 INFRA (N=400) and are users of research
infrastructures. The surveyed sample of N=400 entities consists in majority of organisations from
EU15 (68%). Entities from EU13 represented 14% and non-EU organisations constitute 18%. Big sized
organisations represented 53%, medium sized 41% and small sized 7%. Higher or secondary
education (HES) represented 39% of the sample, research organisations (REC) 37%, PRC 13% and
PUB 9%.
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Analysis of additionality effects (change in financed firms’ R&D spending, behaviour or performance
that will not occur without the public programme or subsidy, Buisseret et al., 199583) derived from
FP7 INFRA and H2020 INFRA funds show, that network effect is indicated as the most important for
both FP7 INFRA and H2020 INFRA funds, followed by cognitive capacity additionality (positive impact
on competencies and expertise) as well as follow- up additionality (positive impact on follow up
projects). Output additionality (direct effect on a firm’s innovation performance) and challenge
additionality (taking more risk) as well as management additionality were mentioned far less often
(Table 13, part 5).
The impact of European RIs on their users resulting in added value they offer is mainly reflected in:
networking with other scientists (96%), new knowledge acquisition (94%), long lasting contacts
(93%), knowledge exchange (91%) and to least extend in solid infrastructure they offer (62%)
(indications for very highly/highly important) (Table 14, part 5).
The potential impact of incorporating international partners in European RIs is evaluated by current
European RIs users as equally highly important for partners from all geographical directions. On the
other hand, RIs users perceive only potential partners from EU, EFTA and other European countries
as these that provide wide range of benefits. Surprisingly, cooperation with partners from USA, Japan,
USA, BRIC, Africa, South America, other North America and Asian countries is evaluated as far less
beneficial (Table 16, part 5).
Barriers perceived by RIs users as most important in working with international partners are similar
to these from the survey on RIs Coordinators and are as follows: doubts about scientific excellence,
conducted research programmes, financial contribution, open data access as well as data ownership
(indications for very highly/highly important) (Table 17, part 5).

3.4.5. Conclusions regarding direct impact assessment of Commitment 32
Conclusions related to Commitment 32 direct impact assessment are the following:
The financial leverage effect from non-EU participations financed from FP7 INFRA and H2020
INFRA is on average higher than leverage effect for EU28 entities.
Total financing from H2020 related to non-EU participants in projects related to 12 GRIs
raised significantly in relations to FP7. Number of financed participations is already higher.
This reflects the shift towards deeper international cooperation.
The base of non-UE partners in projects related to selected 12 GRIs financed from FP7 INFRA
and H2020 INFRA is still rather limited, what restrain the institutional leverage effect derived
from cooperation with international partners.
The performance indicators for 12 GRIs, gathered based on case studies are fragmented and
does not allow to derive proper conclusions regarding GRIs innovation performance.
The scale of Grand Challenges and nature of projects conducted by 12 GRIs does not allow
to determine the direct impact assessment in the short run, but definitely leads to the
conclusion, that in the long term Grand Challenges are possible to be faced, at least to certain
level.
The direct impact assessment of funds from FP7 INFRA and H2020 INFRA on European RIs
Buisseret, TJ. Cameron, H., Georghiou, L. 1995. What difference does it make? Additionality in the public
support of R&D in large ﬁrms. International Journal of Technology Management, 10 (4–6): 587–600.
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leads to the conclusion, that its major effect is reflected in the integration of European
researchers, from both academia and industry as well as Increased efficiency and productivity
of researchers.
The direct impact of already acquired international partner in European RIs is reflected in the
quality of publications, the number of publications, financial involvement, increase in the field
of research and access to international scientific or technological knowledge.
The direct impact of potentially incorporating international partners in European RIs on cost
sharing is envisaged as important only in case of European partners (EU, EFTA, other
European).
The impact of FP7 INFRA and H2020 INFRA financing on users of European RIs resulting in
different forms of additionality, is mainly reflected in creating networks and enhancing
competences and expertise of benefiting organisations.
The impact of European RIs on innovation performance of their users is best reflected by
allowing for networking with other scientists, new knowledge acquisition, long lasting
contacts and knowledge exchange.
The impact of incorporating international partner into European RIs resulting in different
benefits for its current users is high in the area such as: access to international scientific or
technological knowledge; access to international workforce; financial involvement; increase
in the fields of research; increase in the number of PhD students; patents; research
programmes; responsibilities; scientific excellence; the number and quality of publications. It
should be noted however, that these benefits are highly evaluated only in case of partners
from European countries (EU, EFTA, other European). Although potential partners from other
geographical area are regarded as important partners, the added value they can potentially
offer is evaluated as low.

3.5.

Recommendations and limitations

Based on the results of state of implementation and impact assessment of Commitment 32, several
recommendations are put forward:
The EU should work out a “short list” of Global Research Infrastructures (GRIs). The one
proposed in this report is based only on recommendations.
Mapping projects conducted by GRIs in relation to Grand Challenges should be conducted
on the permanent basis, consulted with specialist in the fields of research and introduced as
one of GRIs assessment tools.
Projects that would be evaluated as the most promising in facing Grand Challenges, should
get prioritized treatment, including financing.
The “optimal path” of internationalization of selected 12 GRIs should be conducted gradually:
from “Internally Focused” to “Internally Expanded” and further to “Internally Expanded and
Intensively Globalized” (Figure 2, part 5, black arrows).
The optimal geographical directions of GRIs expansion should be settled, what will bring
financial leverage effect from pooling out financial resources as well as institutional effect
resulting from cooperation and shared knowledge with international partners.
It is recommended to treat GRIs selected in this report, as independent entities, that should
be investigated separately. The results for other GRIs cannot directly act as benchmarking
due to the fact, that that basic features of investigated entities (size, phase of implementation,
filed of science, etc.) are very different and simple comparison may not lead to the right
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Page 70 of 145

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct Impact
Assessment
conclusions.
GRIs, although financed from public funds, can and do pursue their own strategies
concerning the expansion, projects realized, partners chosen. Important issue is to find a right
balance between EU and GRIs goals as well as goals of countries hosting GRIs, in order to
fully use their potential in facing Grand Challenges.
The detailed analysis of projects related to GRIs leads to the conclusion, that some of the
international entities are represented more often. It may reflect “picking up cherries” process,
where entities that previously got financing are financed again. This enhance the probability
of project fulfilment but at the same time may narrow the range of potential partners and
hinder the process of GRIs internationalization.
Strong discrepancy in EU framework programs (part INFRA) funds allocation between
Western European and CEE countries as well the level of involvement was identified. Thus the
process of GRIs internationalization should be conducted simultaneously with the
internalisation process within EU28. Otherwise the gap in innovation ability between EU MS
will rise.
Thus policy aimed at active cooperation of research organisations from EU15 and research
organisations from EU13 should be implemented. This should lead to stronger involvement
of EU13 organisations in projects related to GRIs.
This recommendation is based not only on data obtained from the case study analysis of 12
GRIs but also the field research of European RIs Coordinators. According to the results of this
survey potential international partners for sharing costs come from EU, EFTA and other
European countries.
At this point it should be underlined however, that these entities that already have
international partners highly evaluate the added value of European and non-European
partners equally high. Thus it is recommended, that these RIs that are more internationally
expanded, should share their best practices with other RIs.
It should be underlined as well, that waste majority of users of European infrastructures find
European, not international partners as those that bring more benefits in the process of
cooperation. This is an important issue, that should be investigated further before any
attempts for RI enlargement / further internationalization will take place.
Meril, database of openly accessible research infrastructures (RIs) in Europe of more than
national relevance financed by EU, should get more attention and financial support in order
to act as full and updated source of information on European RIs and GRIs. The platform
should get the right to gather data on all infrastructures as well as their participants and users
coming from both EU and non-EU countries. A merge of data on infrastructures from MERIL
and data on participants of FP7 INFRA and H2020 INFRA from EU Contact Points is required.
Performance of infrastructures and all beneficiaries of FP7 INFRA and H2020 INFRA should
be measured with the use of standardized questionnaire, obligatory to be filled. Data should
be accessible for policy makers, researchers or other entities interested. Data should be
collected at the level of projects.
It should be underlined, that due to the complexity of RIs as well as type of research
conducted, widely used indicators measuring performance do not fully reflect the processes
that take place within these entities. This is mainly influenced by the nature of basic research.
Long term impact rather than short term should be promoted.
The presented report has several limitations.
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Firstly the internationalization paste is based on data related to number of countries and only
partially on number of entities involved, which may bias the final rate and paste of internal
embeddedness as well as internationalization. Secondly, financial part lacks data on potentially
related to GRIs structural funds as well as these from national level or possibly private sources, which
were very fragmented and thus were not taken into consideration in this report. Thirdly, the indicators
for GRIs performance are very fragmented and also, due to the diversity of the entities themselves,
cannot serve as the tool for straight comparison. Fourthly, the map of Grand Challenges and projects
conducted by GRIs does not reflect the changes in time as well as predictions for future, that narrows
the possible recommendations of the GRIs research directions. Also, even though the results of field
research reflects the attitude of RIs Coordinators and RIs Users they may not reflect exactly the
attitude of Global Research Infrastructures Coordinators and users. And lastly, although the financial
and institutional leverage was investigated, there is lack of data on the level of policy leverage
(concerning incentivizing entrusted entities to pursue EU policy objectives through alignment of
interest) in relation to GRIs.
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Twelve Global Research Infrastructures (GRIs) selected for further investigation – basic data and performance indicators

Table 1. Twelve Global Research Infrastructures (GRIs) selected for further investigation – basic data and performance indicators

Abbr.

SE

Oper.

Recommended by
IT

Oper.

Coop. with other RI

Coop. with other GRI

0

YES

YES

YES

22%

4

14

YES

YES

YES

3

16

23%

3

10

YES

YES

YES

22%

6

21

25%

5

15

YES

YES

YES

54%

7

6

54%

7

6

YES

YES

YES

13%

2

13

11%

1

8

YES

YES

YES

50%

15

15

35%

7

13

YES

YES

YES

18%

3

14

7%

1

13

YES

YES

YES

50%

7

7

44%

7

9

YES

YES

YES

44%

14

18

53%

17

15

YES

YES

YES

67%

20

10

50%

8

8

YES

YES

YES

8

10

7%

1

12

YES

YES

YES

S. sited

Distr.
DE,UK, FR, IT

Constr.

Mgm. Scientific Com

0

21

16%

Distr.

Distr.
UK; DE
Oper.

No of EU countries
0

4

Distr.

Distr.
IT
YES

Oper.

No of non EU count.

12
16%

Distr.

GRI Type
12 EUs
YES

Oper.

%Internationalization

1

Oper.

Location
YES

Constr.

No of EU countries
8%

YES

YES

Constr.

No of non EU count.

EPOS
Newsletter

910’15

695’15
652’14
613’13

650’15

n.d

n.d

1615’15
n.d
n.d
n.d
3158’15
(beamlines)
23 000 000’15
(websites)

n.d

65’15-13
25’12-11

n.d

456’14 446’13
419’12

83’15

183’15
130’14
127’13

56’15

785
(‘99-‘16)

n.d

128
(‘06-15)

44%

56’15
n.d
n.d
n.d
In
800’15
construction

404’15

1033’15
781’15
1731’15.

12 005(’96’15)
860‘15
683’15
n.d
2 000’15

683’15

346’15
346’15
1000’15

n.d.
n.d
2000/year

404’15
n.d
1071 ’14
1366 ’13
1370 ‘12

n.d

Number of participants in 2015

Number of participants in 2010

%Internationalization
n.d

n.d
n.d
n.d
n.d

Publications

Integrated Networks

Life cycle

n.d
n.d
n.d

Open
science
platform

Staff
Total personnel
Collaborators
Users

n.d
n.d
160,000
/month
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Table 2. Engagement of countries from EU28 and international partners in selected 12 Global Research Infrastructures, data for 2015
Engagement of countries from EU28 and international partners in selected 12 Global Research Infrastructures
Country
Infrastructure
Austria
Belgium
Denmark
Germany
Greece
Finland
France
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain
Sweden
UK
EU15

1
1

1

1
6
21

1
1
1

Biological and Medical Science
Materials and Analytical
Facilities
EMBL
ELIXIR
IMPC
ESS
PETRA III
ESO
EU15 countries in selected Global Research Infrastructures
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
15
13
5
9
11
12
EU13 countries in selected Global Research Infrastructures
1

1

1

1

1

1

1
1
1
1
7
21

1

Bulgaria
Croatia
Cyprus
Czech Rep.
Estonia
Hungary
Lithuania
Latvia
Malta
Poland
Romania
Slovenia
Slovakia
UE13
UE 28
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Country
Social
Environmental
Biological and Medical Science
Materials and Analitical
Science
Science
Facilities
Infrastructure
IPERION
EPOS
EMBL
ELIXIR
IMPC
ESS
PETRA III
ESO
International partners in selected Global Research Infrastructures
Africa
BW;GH;KE;MG;M
U;NA;ZA;ZM
Asia
China
1
1
India
1
Israel
1
1
1
Japan
1
1
Saudi Arabia
1
Russia
1
1
Republic of Korea
1
Taiwan
1
Turkey
1
1
Australia
Australia
1
1
1
New Zeeland
1
Europe
Iceland
1
1
Norway
1
1
1
1
1
Switzerland
1
1
1
1
1
1
Ukraine
North America
Canada
1
1
USA
1
1
1
South America
Argentina
1
Brazil
1
1
Columbia
Mexico
Chile
1
Total
1
4
6
3
7
2
15
3
Source: own elaboration based on data collected for extended profiles – case studies of 12 GRIs.
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Year

123

184

2010

36%

90

163

253

2015

5 prepared by GSO

Directorate-General for Research and Innovation Research Infrastructure; Group of Senior Officials on Global Research Infrastructures (GSO);
Expert Group on Cost Control and Management; European Research Infrastructure Consortium (ERIC)

The legal framework analysis – documents and institutional initiatives introduced by EC and GSO

Table 3. The state of Commitment 32 implementation – the summary
The state of Commitment 32 implementation – the summary
1.
Institutional
initiatives
7 prepared by EC

Number of participants (countries)* in 12 GRI in 2010 -2015

61

The participation framework analysis – state and paste of internationalization

Number of 28EU countries in 12 GRI in 2010 -2015

33%

2.

Documents

Number of countries outside EU in 12 GRI 2010-2015.

121

No of financed participantions

267 603 €

Average financing per
participations

24 699 983 €

Total financing

57 571 899 716 €

949 384 952 161 €

1 483 997 562 €

Size of the projects

38

21

61

Leverage

40

1 528 321 724 €

3%

18

45 349 606 045 €
2%

2 797 182 022 €

24

333 644 €
93%

70 318 253 €

13 818 664 277 €

292 636 275 624 €

288 799 €
789 177 €

587 404 066 €

16 592 060 490 €

5 292
2%

414 874 €

135 922

The financial framework analysis – financial data from FP7 and H2020 till 30.05.2016

State and paste of internationalization
3.
Financing to GRIs
Financing to GRIs FP7 (6/12)
FP7
Relation to FP7 part INFRA

133

365 756 €

FP7 part INFRA
Financing to GRIs H2020 (5/12)

1 606

39 993

20%

H2020

12%

H2020 part INFRA
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Size of the project

Leverage effect

2,13
20,09
37.45

31,43
45,44
21,45

733,01
41,75
207,14
30,6
6,76
203,85
107

186 184 995 €
114 308 892 €
39 883 928 €
8 157 488 €
9 910 950 €
358 446 253 €
1 498 592 388 €
24%

213 267 071 €
8 767 159 €
17 606 775 €
25 355 833 €
6 612 468 €
271 609 306 €
9 771 608 361 €
3%

Table 4. Financing from FP7 INFRA and H2020 INFRA for third countries and sizes of projects there are committed – pooling out resources
Financing from FP7 INFRA and H2020 INFRA for third countries and sizes of projects there are committed – pooling out resources
Non EU partners
Number of participants
Share of financing
Financing to non EU partners in projects related to GRIs and total financing for non EU partners from FP7 INFRA
PREPSKA
6
290 948 €
SPIRAL2PP
2
210 000 €
ELIXIR
3
85 000 €
EPOS
4
828 566 €
NEUTRONSOURCEESS
1
978 033 €
Total projects related to GRIs
16
2 392 547 €
Sum Third countries FP7 INFRA
770
142 683 140 €
Share in FP7 INFRA
2%
2%
Financing to non EU partners in projects related to GRIs and total financing for non EU partners from H2020 INFRA
EPOS IP
6
5 924 134 €
ELIXIR-EXCELERATE
6
2 515 461 €
BrightnESS
2
1 859 141 €
IPERION CH
1
0€
IN-SKA
2
4 656 025 €
Total projects related to GRIs
17
14 954 761 €
Sum Third countries H2020 INFRA
192
49 055 459 €
Share in H2020 INFRA
9%
30%
Source: own elaboration based on financial data from CP EU, Poland.

Number of
participants

5 499 999 €
5 209 051 €
290 948 €
0€
0€
0€
0€
0€
290 948 €

Share of
financing

853 068 285 €
633 889 311 €
35 544 512 €
35 544 512 €
35 544 512 €
35 544 512 €
35 544 512 €
35 544 512 €
213 267 071 €

Size of the project

733.01

Leverage
effect

155.10
121.69
122.17

24
18
1
1
1
1
1
1
6

Table 5. EU countries and third countries participating in projects related to selected GRIs projects financed from FP7 INFRA and H2020
INFRA
EU countries and third countries participating in projects related to selected GRIs projects financed from FP7 INFRA and H2020 INFRA
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EU and other countries
Participants
Project related to Global Research Infrastructures financed from FP7
Project
PREPSKA
15 EU participants
AU*2; DE; FR*3; IT; NL*4; PT; SE; UK*5
Australia
Commonwealth Scientific and Industrial Research Organisation
Canada
National Research Council Canada
Canada
University of Calgary
China
National Astronomical Observatories, China
Korea
Korea Astronomy and Space Science Institute
South Africa
National Research Foundation
Total international partners PREPSKA
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25%
25
17
6
1
1
2
8%
33
28
2
1
1
1
3
9%
22
15
3
1
1
1
1
4
18%
11
8
0
1
1
9%
4
4

18 374 344 €
12 450 210 €
1 260 715 €
1 411 875 €
355 000 €

5%
3 900 000 €
3 269 657 €
420 343 €
160 000 €
50 000 €
210 000 €
5%
4 500 000 €
4 395 000 €
20 000 €
10 000 €
65 000 €
10 000 €
85 000 €
2%
4 500 000 €
3 381 709 €
289 725 €
148 320 €
170 400 €
147 496 €
362 350 €
828 566 €
18%
4 999 996 €
3 276 528 €
745 436 €
978 033 €
978 033 €
20%
899 989 €
899 989 €

1 427 418 295 €
1 024 017 473 €
217 215 828 €
31 030 833 €
31 030 833 €

25%
219 178 974 €
149 041 702 €
52 602 954 €
8 767 159 €
8 767 159 €
8 767 159 €
8%
193 674 522 €
164 329 898 €
11 737 850 €
5 868 925 €
5 868 925 €
5 868 925 €
17 606 775 €
9%
139 457 084 €
95 084 375 €
19 016 875 €
6 338 958 €
6 338 958 €
6 338 958 €
6 338 958 €
25 355 833 €
18%
72 737 152 €
52 899 747 €
13 224 937 €
6 612 468 €
6 612 468 €
9%
4 633 240 €
4 633 240 €

77.69
82.25
172.30
21.98
87.41

5.15
5.15

14.55
16.15
17.74
6.76
6.76

30.99
28.12
65.64
42.74
37.20
42.98
17.49
30.60

43.04
37.39
586.89
586.89
90.29
586.89
207.14

56.20
45.58
125.14
54.79
175.34
41.75

46
33
7
1
1
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Share of international partners in PREPSKA
Project
SPIRAL2PP
15 EU participants
BE; DE*4; ES*2; FR*4; IT; NL; UK*5
New Members EU
BG*2; CZ; HU; PL; RO
Israel
Soreq Nuclear Research Center
Israel
Weizmann Institute of Science
Total international partners SPIRAL2PP
Share of international partners in SPIRAL2PP
Project
ELIXIR
15 EU participants
DE*4; DK; ES*3; FI; FR*4; IT*3; NL*3; SE*2; UK*7
New Members EU
HU*2
Island
The Icelandic Centre for Research
Switzerland
Institut Suisse de Bioinformatiquefondation ISB
Israel
The Israeli Ministry of Science, Culture and Sport
Total international partners ELIXIR
Share of international partners in ELIXIR
Project
EPOS
15 EU participants
DE; DK; ES; FR; GR; NL*5; PT; IE; IS; SE; UK
New Members EU
CZ' PL, RO
Turkey
Turkiye Bilimsel ve Teknolojik Arastirma Kurumu
Islandia
Vedurstofa Islands
Norvay
Universitetet I Bergen
Switzerland
Eidgenoessische Technische Hochschule Zuerich
Total international partners in EPOS
Share of international partners in EPOS
NEUTRONSOURCEESS
15 EU participants
DE; ES; FR; IT*2; SE; UK*2
New Members EU
HU; LV
Switzerland
Paul Scherrer Institut
Total international partners in NEUTRONSOURCEESS
Share of international partners in NEUTRONSOURCEESS
Project
GO-SKA
15 EU participants
DE; NL; UK; IT
Project related to Global Research Infrastructures financed from H2020 till 06.2016
EPOS IP
BE*2; DE; DK*2; ES*2; IE; IT*6; GR*3; FI*3; FR*4; NL*3; PT; SE*2; UK*4
CZ*2; HU; PL*2; SI
Eidgenoessische Technische Hochschule Zuerich
Bogazici Universitesi
15 EU participants
New Members EU
Switzerland
Turkey
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Turkey
Norway
Switzerland
Island

15 EU participants
New Members EU
Infrastructure
Switzerland
Norway
Israel
Norway
Norway
Norway

Project
15 EU participants
New Members EU
Switzerland
Switzerland

Project
15 EU participants
New Members EU
USA

1
1
1
1
6
13%
42
29
6
1
1
1
1
1
1
1
6
14%
18
14
2
1
1
2
11%
24
21
2
1
1
4%
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Ufuk Universitesi Caddesi
Universitetet I Bergen
Eidgenoessische Technische Hochschule Zuerich
Vedurstofa Islands
Total international partners in EPOS
Share of inernational parners in EPOS
ELIXIR-EXCELERATE
BE; DK; ES*9; GR*3; FR*4; NL; PT*4; IT; FI; SE; UK*3
CZ*3; EE; SI*2
European Molecular Biology Laboratory
Institut Suisse de Bioinformatiquefondation ISB
Norges Teknisk-Naturvitenskapelige Universitet ntnu
The Hebrew University of Jerusalem
Universitetet I Bergen
Universitetet I Oslo
Universitetet I Tromsoe
Total international partners in ELIXIR-EXCELERATE
Share of inernational parners in ELIXIR-EXCELERATE
BrightnESS
DE; DK*3; ES; FR*2; IT*2; NL; SE*3; UK
CZ, HU
European Organisation for Nuclear Research
Paul Scherrer Institut
Total international partners in BrightnESS
Share of international partners in BrightnESS
IPERION CH
BE; ES; DE; DK; GR*2; FR; IT; SE; UK
HU*2
The J. Paul Getty Trust
Total international partners in IPERION CH
Share of international partners in IPERION CH
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78 750 €
1 078 518 €
1 411 875 €
327 401 €
5 924 134 €
32%
19 051 482 €
9 710 247 €
1 285 799 €
5 539 975 €
1 448 770 €
120 000 €
180 000 €
220 051 €
120 000 €
426 640 €
2 515 461 €
13%
19 941 964 €
16 433 635 €
1 649 188 €
715 375 €
1 143 766 €
1 859 141 €
9%
7 994 988 €
7 334 988 €
660 000 €
0€
0€
0%

31 030 833 €
31 030 833 €
31 030 833 €
31 030 833 €
186 184 995 €
13%
800 162 244 €
552 492 978 €
114 308 892 €
19 051 482 €
19 051 482 €
19 051 482 €
19 051 482 €
19 051 482 €
19 051 482 €
19 051 482 €
114 308 892 €
14%
358 955 352 €
279 187 496 €
39 883 928 €
19 941 964 €
19 941 964 €
39 883 928 €
11%
195 779 706 €
163 149 755 €
16 314 975 €
8 157 488 €
8 157 488 €
4%

394.04
28.77
21.98
94.78
31.43
0.40
42.00
56.90
88.90
3.44
13.15
158.76
105.84
86.58
158.76
44.65
45.44
1.08
18.00
16.99
24.18
27.88
17.44
21.45

24.49
22.24
24.72

Project
IN-SKA
3
4 955 475 €
14 866 425 €
3.00
15 EU participants
UK
1
299 450 €
4 955 475 €
16.55
Australia
Commonwealth Scientific and Industrial Research Organization
1
2 404 104 €
4 955 475 €
2.06
South Africa
National Research Foundation
1
2 251 921 €
4 955 475 €
2.20
Total international partners in IN-SKA
2
4 656 025 €
9 910 950 €
2.13
Share of international partners in IN-SKA
67%
94%
67%
Attention: Project financed from FP7; H2020 part INFRA where GRIs were financed as participants were not taken into account. Source: own elaboration based on financial data from CP EU, Poland.
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Bioinformatics services to agrifood research.

Food
security,
sustainable
agriculture and forestry, marine
and maritime and inland water
research, and the bio economy

EMBL

Identification of
new drugs.

Sustainable
metagenomics
infrastructure for research on
marine domain. Infrastructure to
facilitate genotype–phenotype
analyses for crop and tree
species.

Health,
demographic
change
and
wellbeing

ELIXIR

Llong-term
management
policy of human
data.
New
therapies for rare
diseases.

EPOS

IMPC

on
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Secure,
clean
and
efficient
energy

Smart, green and
integrated
transport

Earth’s physical
and
chemical
processes.

Inclusive,
innovative and
reflective
societies

Spill-over
effects

Specialised
International
PhD Progr.

Secure
societies:
protecting freedom and
security of Europe and its
citizens

Neutron scattering can be applied to a range of scientific questions, spanning the realms of physics, chemistry, geology, biology and medicine.
Particle physics
X-ray
Nano X-ray
Nano Examining
contribution to
analytics
for analytics
for materials
and
medicine,
new
future
future
structures
for
drugs
application
in application
in optimising
energy.
transport.
future
applications.

human
disease.

genes

Determine
the
functions
of
20,000
genes
common to mice
and
humans.
Identifying

ESS
PETRAIII

Climate action,
environment,
resource
efficiency
and
raw materials
Spill-over effects

Table 6. Relating Grand Challenges identified in H2020 to Fields of Science and 12 GRI research domains covered
Relating Grand Challenges identified in H2020 to Fields of Science and 12 GRI research domains covered
Grand
Challenges and
Fields of Science
of 12 GRIs
Social Sciences
and Humanities
Environmental
Sciences

and

Biological
and
Medical Sciences

Materials
Analytical
Facilities
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Physical Sciences
and Engineering

ESO

ISIS

LNGS
SKA

SPIRAL2

Determine
the
mechanism
pesticides use to get inside by
crossing a plant’s defence
system, a waxy cuticle.

New materials
for
energy
production and
storage for a
clean
energy
future.

Data
on
neutrons, more
environmentally
friendly nuclear
energy.

Study materials
at the atomic
and molecular
scale
Improvement of
the safety of
trains:
investigation of
the life extension
to wheelsets.

The Evolution of
the Universe
New techniques
new
instruments,
understanding
of the planetary
system
Studies of the
structure
of
exotic nuclei.

New
instruments,
understanding
planetary
system.
Neutron
scattering
unique insight
into
the
geological
processes of the
Earth's surface.
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Study materials
at the atomic and
molecular scale:
anti-microbial
resistance,
developing
drugs
for
controlling
disease.

Production
of
rare
radioisotopes for
medicine.

Novel form of
carbon; studies
of
magnetic
materials
(applications in
energy,
memory
storage,
multifunctional
devices).

Advancing
materials
research in spintronic
materials - mobile phones,
IT and the automotive
industries.

Source: own elaboration based on data from 12 GRIs extended profiles on projects realized within GRIs premises. Extended profiles available on request: mlewando@sgh.waw.pl

86

Frequency
91
90

Table 7. Effects of the EU funding from framework programs on the operation of European Research Infrastructures [N=150 RIs
Coordinators]
Effects of the EU funding from framework programs on the operation of European Research Infrastructures
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Effect
Integration of European researchers, from both academia and industry, ensuring their optimal use and joint development
Increased efficiency and productivity of researchers
Defining workflows and ensuring coordination, harmonization, integration and interoperability of data, applications and other services with other research
infrastructure initiatives in your thematic area
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The use of open standards and interoperability in data and computing services
Addressing societal challenges with a global dimension, for example climate change or ageing of society
Better managing, preserving and computing with big research data
Enhancement of the technical architecture of your research infrastructure
Focus on policies, models and solutions for data and knowledge handling, including access, preservation and management, protection of sensitive data and sample
Wider interaction with end-users (especially industry and SMEs)
Developing synergies and complementarities between different actions undertaken by your organization
Wider access provision to your research infrastructure for potential users
Change in data management, including possible open access to data
The development of Regional Partner Facilities
Fostering the potential for innovation by reinforcing the partnership with industry
Enlargement of the number of member/partner organizations
Human capital development, e.g. through
Faster adoption of best practices
Economies of scale and saving of resources due to the optimization of implementation and operation
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

Frequency
95
75
45
8
6
5
3
3
2

Table 8. International partner location of European Research Infrastructures [N=150 RIs Coordinators]
International partner location of European Research Infrastructures
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Partner’s location
EU countries
EFTA countries (Switzerland; Iceland; Norway; Lichtenstein)
Other European countries from outside EU and EFTA
United States
Other Asian and Oceania countries
South America countries
African countries
Other North America countries
Japan
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.
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85
75
74
74
72
71
70
65
61
58
55
53
47
42
29
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Frequency
71
19
9
1

Table 9. State of globalization of European Research Infrastructures [N=150 RIs Coordinators]
State of globalization of European Research Infrastructures
State of globalization
Already globalized
Globalized, but still look for other international partners
Not globalized enough and still look for other international partners
Not globalized and do not look for international partners
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

Frequency for
Very high / high
97
93
95
91
90
73
70
45
33
29

Table 10. Added value of international partners already present in European Research Infrastructures [N=150 RIs Coordinators]
Added value of international partners already present in European Research
Infrastructures
Added value
The quality of publications
The number of publications
Financial involvement of international partners
Increase in the fields of research
Access to international scientific or technological knowledge
Increase in the number of PhD students
Increase in the number of local/UE users
Relationship to other complementary international RI
Access to international workforce
Sharing responsibilities
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

EU

EFTA
47
11

Other
European
10
3

2
-

African

2
1

Japan

South
America
1
-

Other
Asian
1
-

Other North
America
1
-

1
-

USA

Table 11. Potential financial result of international partner inclusion in European Research Infrastructures [N=150 RIs Coordinators]
Potential financial result of international partner inclusion in European Research Infrastructures
Partner’s location
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Increase in the total budget of the research infrastructure
85
Reduction of the budget for the current partners
9
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.
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Frequency for
Very high / high
94
93
85
65
63
49
35
33

Table 12. Barriers of having international partners in European Research Infrastructures [N=150 RIs Coordinators]
Barriers of having international partners in European Research Infrastructures
Barriers
Scientific excellence of potential partners
Financial contributions
Research programmes
Commercial sensitivity and intellectual property rights
Legal and contractual obligations / legal structure
Ethical considerations
National security and defence
Privacy and confidentiality
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

Type of additionality

FP7 INFRA
n=178
98
83
79
75
66
69
51
62
56
43

H2020 INFRA
n=2
100
50
50
50
50
0
50
0
50
0

FP7 and H2020 INFRA
n=220
98
87
84
77
73
70
60
57
52
40

Table 13. Occurrence of type of additionality derived from FP7 INFRA and H2020 INFRA funds [N=400 RIs Users]
Occurrence of type of additionality derived from FP7 INFRA and H2020 INFRA funds
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Network additionality - when public funding helps to creates networks
Cognitive capacity additionality - when public funding has positive impact on competencies and expertise
Follow-up additionality - when public funding helps to establish follow-up projects
Input additionality – when public funding allows for additional investment in R&D
Scale additionality – when public funding allows the project to be conducted on a larger scale
Acceleration additionality – when public funding speeds up the course of the project
Scope additionality - when public funding allows the coverage of an activity to a wider range of markets
Output additionality – when public funding has direct effect on a firm’s innovation performance
Challenge additionality - when public funding helps to take more risk in projects
Management additionality - when public funding improves company management routines
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

www.i3u-innovationunion.eu

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct Impact
Assessment

Frequency for
Very high / high
96
94
93
91
62

Table 14. Added value for users as a result of the membership in infrastructure [N=400 RIs Users]
Added value for users as a result of the membership in infrastructure
Added values
Networking with other scientists
New knowledge acquisition
Long lasting contacts
Knowledge exchange
Solid infrastructure (laboratories, etc)
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.

Frequency for
Very high / high
96
89
88
85
85
84
76
71

Table 15. Importance of services provided by European Research Infrastructures [N=400 RIs Users]
Importance of services provided by European Research Infrastructures
Services provided by European RIs
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The quality of facilities
The quality of laboratories
Organisation of the cooperation between the RI users and international partners
Data storage
Organisation and support of the cooperation between the RI users from UE countries
Organisation and support of the cooperation with other RI
Training opportunities
Organisation and support of cooperation with the entities outside the RI
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.
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EU

EFTA

Other
European

African

Japan

South
America

Other
Asian

Other North
America

USA

BRIC

Table 16. Benefits of working with partners from EU and non-EU countries versus the potential impact of incorporating partners from EU
and non EU countries into European RIs perception by current users of European RI [N=400 RIs Users]
Benefits of working with partners from EU and non-EU countries versus the potential impact of incorporating partners from EU and non EU
countries into European RIs perception by current users of European RI
Potential benefits / potential impact
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Access to international scientific or technological
high-high
low-high
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
knowledge
high-high
low-high
Access to international workforce
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
Financial involvement (in the construction /
high-high
low-high
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
operation)
high-high
low-high
Increase in the fields of research
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
Increase in the number of PhD students
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
Increase in the number of local
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-low
low-low
low-low
Legal and contractual obligations / legal structure
high-low
high-low
low-low
low-low
low-low
low-low
low-low
high-high
low-high
Number of PHD students
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
low-high
Patents
high-high
high-high
low-high
low-high
low-high
low-high
low-high
high-low
low-low
low-low
Relationship to complementary international RI
high-low
high-low
low-low
low-low
low-low
low-low
low-low
high-high
low-high
Research programmes
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
Responsibilities (including potential liabilities)
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
Scientific excellence
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
The number of publications
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
high-high
low-high
The quality of publications
high-high
high-high
low-high
low-high
low-high
low-high
low-high low-high
Legend: Frequency of indications: high-high; high-low; low-high; low-low. High – high indicates high perception of benefits and high perception of partner from particular geographic
region;
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Table 17. Importance of barriers and restrictions for users, [N=400 RIs Users]
Importance of barriers and restrictions for European RI users
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Barriers and restrictions in access to European RIs
Frequency for
Very high/high
Scientific excellence
96
Research programmes
96
Financial contributions
93
Open data access
89
Data ownership
88
Cost of the access
87
Ethical considerations
72
Commercial sensitivity and intellectual property rights
71
Legal and contractual obligations
59
Privacy and confidentiality
36
National security and defence
32
Additional costs (travels, hotels, etc)
27
Legend: Frequency of indications: 100-80; 79-60; 59-40; 39 and less.
Source: data for Tables 7-12 derived from survey on European Research Infrastructures Coordinators, N=150; data for Tables 13-17 derived from survey on entities that benefited
from financing of FP7 INFRA or H2020 INFRA, N=400. Statistical analysis conducted in SPSS by Grzegorz Michalski, SGH-WERI.

www.i3u-innovationunion.eu

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

PETRA III - PETRA III at DESY (Deutsches Elektronen-Synchrotron);
ESO - European Southern Observatory;
ISIS - a world-leading centre for research in the physical and life sciences at the
STFC Rutherford Appleton Laboratory;
LNGS - Laboratori Nazionali del Gran Sasso;
SKA - The Square Kilometre Array;
SPIRAL 2 - Système de Production d‘Ions Radioactifs et Ligne de 2éme generation.

D7-2 | State of Implementation and Direct Impact
Assessment

Page 91 of 145

Full names of 12 GRI:
IPERION - Integrated Platform for the European RI on Cultural Heritage;
EPOS - European Plate Observing System;
ELIXIR - European Life-Science Infrastructure For Biological Information;
EMBL - European Molecular Biology Laboratory;
IMPC - International Mouse Phenotyping Consortium;
ESS - International Mouse Phenotyping Consortium;
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https://ec.europa.eu/research/infrastructures/pdf/gso_framework_for_global_ris.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/206801/G8_Scienc
e_Meeting_Statement_12_June_2013.pdf,
https://www.bmbf.de/files/151109_G7_Broschere.pdf
Selected sources for Table 1 (all sources on request: mlewando@sgh.waw.pl)
EMBL
Annual
Report
2015,
https://www.embl.de/aboutus/communication_outreach/publications/annual_report/annual
-report-2015.pdf
EMBL
Annual
Report
2014,
https://www.embl.de/aboutus/communication_outreach/publications/annual_report/annual
-report-2014.pdf
EMBL
Annual
Report
2013-2014
https://www.embl.de/aboutus/communication_outreach/publications/annual_report/Annual
Report13-14.pdf
http://www.mousephenotype.org/
https://europeanspallationsource.se/sites/default/files/ess_activity_report_2011-12.pdf
http://www.adsabs.harvard.edu/
Basic ESO Publication Statistics, http://www.eso.org/sci/libraries/edocs/ESO/ESOstats.pdf
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https://www.eso.org/public/about-eso/esoglance/
http://www.isis.stfc.ac.uk/about/annual-review/2015/2015-annual-review15629.pdf
https://www.stfc.ac.uk/files/science-publications/isis-neutron-and-muon-source-annual-review2014/
http://www.isis.stfc.ac.uk/about-isis/annual-review/2013/annual-review-2013-pdf14635.pdf
Annual Reports of LNGS 2011,2012,2013,2014,2015
http://www.isis.stfc.ac.uk/people/people2120.html
http://www.isis.stfc.ac.uk/people/people2120.html
http://www.lngs.infn.it/en/organization
https://www.skatelescope.org/skao-staff
http://www.isis.stfc.ac.uk/about/annual-review/2015/2015-annual-review15629.pdf
https://www.stfc.ac.uk/files/science-publications/isis-neutron-and-muon-source-annual-review2014/
http://www.isis.stfc.ac.uk/about-isis/annual-review/2013/annual-review-2013-pdf14635.pdf
http://photon-science.desy.de/users_area/new_users/index_eng.html
http://iopscience.iop.org/article/10.1088/1742-6596/267/1/012009/pdf
http://www.ebi.ac.uk/about/news/press-releases/impc-essential-genes-2016
https://www.bmbf.de/files/151109_G7_Broschere.pdf
https://ec.europa.eu/programmes/horizon2020/en/h2020-section/societal-challenges
Buisseret, TJ. Cameron, H., Georghiou, L. 1995. What difference does it make? Additionality in the
public support of R&D in large ﬁrms. International Journal of Technology Management, 10
(4–6): 587–600.
Full bibliography, mainly used for extended profiles / case studies of selected GRIs available on
request: mlewando@sgh.waw.pl.
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Social Science

Envir.
Science
ELIXIR

Biological and Medical Science
IMPC

EPOS

EMBL

IPERION

PETRA III

Materials and
Analytical Facilities
ESS

ESO

LNGS

SKA

SPIRIAL
2

Distributed , international research infrastructure, international governance
IPERION CH integrates national facilities of recognized excellence in Heritage Science. (1)
Heritage Science encompasses the science for the conservation and restoration of Cultural Heritage. Heritage Science is
founded on the interdisciplinary combination of knowledge from arts and humanities (conservation, archaeology, history,
art history, ethics etc.), and from science and technology (chemistry, physics, mathematics, biology, anthropology, computer
sciences and engineering, etc.) (2) Heritage Science is a cross-cutting domain that embraces a wide range of research
disciplines while supporting the various aspects of tangible heritage conservation, interpretation and management. (3)
To offer Trans-National Access - service to the most-advanced scientific equipment, competencies and data - to three
integrated platforms:
– ARCHLAB - access to scientific archives , access to collections held by prestigious European museums and conservation
institutions;
– MOLAB - access to advanced mobile analytical equipment and expertise for in situ measurements, mobile laboratory for
insitu analyses;
– FIXLAB - access to large-scale facilities, ion beam analyses, neutron techniques, photon techniques.
Joint Research: advancing the state-of-the-art of access services, facilities and tools; (4)

ISIS

Physical Science and Engineering

EXTENDED PROFILES OF 12 GLOBAL RESEARCH INFRASTRUCTURES UNDER INVESTIGATION

Abbr.

1. IPERION CH - Integrated Platform for the European Research Infrastructure ON Cultural Heritage

IPERION CH – Activities
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Topic
Dates and Informations
Discipline of sciences/Scientific Social sciences and humanities
domain
Type of research infrastructure
Project IPERION CH
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Networking: knowledge exchange; best practices; international cooperation; impact: support to social and industrial
innovation; education and training to develop high-skilled professionals in the wider cultural heritage community (4)
Digital data: fostering use, reuse and long-term preservation of digital data in Heritage Science (IPERION CH is
affiliated to the Digital Research Infrastructure for the Arts and Humanities, DARIAH ERIC) (1)
Sustainability: supporting long-term running of the activities after the end of the project. (4)
IPERION CH Mission
The project aims at establishing a permanent Research Infrastructure with a sustainable and durable plan of activities, including
a broad offer of accesses to top-quality scientific instruments, methodologies and tools for enabling knowledge and
innovation in preservation of cultural heritage. (5)
IPERION CH :
- provide access to cutting-edge scientific tools for advanced diagnostics, conservation and restoration;
- contribute to the establishment of a permanent European Research Infrastructure for Heritage Science
- help structuring the international scientific community of Heritage Science. (6)
USERS
Art histrians, Archaeologistes, Archeometers, Conservators, Industrial Museographers, Laboratories, Architects, Curators (4)
Modality
of
Trans-National - Publication of calls for Trans-National Access every 6 months.
Access
- Free Access. The cost of the access provided to users is covered by the European Commission (20% of total budget of
the project) (4)
IPERION CH in Horizon 2020- Project: Integrated Platform for the European Research Infrastructure ON Cultural Heritage – IPERION CH, From 2015-05EU.1.4.1.2. - Integrating and 01 to 2019-04-30, ongoing project
opening existing national and Participant Countries: Italy, Belgium, Germany, Denmark, Spain, France, Greece, Hungary, Netherlands, Poland, Portugal,
regional research infrastructures United Kingdom, United States. (7)
of European interest
IPERION CH aims to establish the unique pan-European research infrastructure in Heritage Science by integrating national
world-class facilities at research centres, universities and museums. (7)
Framework for global research Horizon 2020, EU Framework Programme for Research and Innovation reinforce the EU's position in the field of cultural
infrastructures
on
cultural heritage preservation, restoration and valorisation, supporting cooperation among researchers across a broad range of
heritage in H2020
themes. (8) In Strategy Report on Research Infrastructures, Roadmap 2016 project IPERION CH is presented as the
background of the project European Research Infrastructure for Heritage Science (E-RIHS). (9)
IPERION CH Legal structure
The wide international Consortium of IPERION CH counts 24 partners from 12 Member States plus one in the US, and a
large network of collaborations and affiliations. The Consortium joins several outstanding research Institutes and includes
prestigious research laboratories and conservation centers from Museums and Universities. (11) In the coming years,
IPERION CH will work towards fulfilling all conditions necessary to establish an EU RI, either as an ERIC or as some other
suitable legal entity, following the decisions of participating Member States. (13)
Main organisational achivements Since the beginning of the shaping of the IPERION CH proposal, several national research infrastructure initiatives
www.i3u-innovationunion.eu
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supporting the IPERION CH core mission have started to be implemented. National projects reinforce the commitment of
the IPERION CH community to the creation of a pan-European RI. Currently, three national RIs sharing the objectives of
IPERION CH are active in Italy, Portugal and Greece. (10)

(1) http://www.iperionch.eu/iperion-vision
(2) file:///C:/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/A_multidisciplinary_approach_to_conservation_and_restoration_PEZZATI_1411
14.pdf
(3) Launching E-RIHS - European Research Infrastructure for Heritage Science: a new way of approaching Heritage Science, http://www.iperionch.eu/-/launchinge-rihs-european-research-infrastructur-for-heritage-science-a-new-way-of-approaching-heritage-science
(4) Vania Virgili, IPERION CH, INTEGRATED PLATFORMS FOR THE EUROPEAN RESEARCH INFRASTRUCTURE ON HERITAGE SCIENCE E-RIHS, EUROPEAN
RESEARCH INFRASTRUCTURE ON HERITAGE SCIENCE, JPI-CH Meeting - Interface Group Royal Institute for Cultural Heritage Brusselles, 12 February 2016
http://www.jpi-culturalheritage.eu/wp-content/uploads/IPERION-CH_presentation.pdf
(5) http://www.cats-cons.dk/cats-is-now-part-of-the-european-iperion-ch-project/,
(6) Hilde De Clercq, IPERION INTERGRATED PLATFORM FOR THE EUROPEAN RESEARCH INFRASTRUCTURE ON CULTURAL HERITAGE, http://be.dariah.eu/wpcontent/uploads/2015/10/Research_Infrastructures_Heritage_Science_Hilde_De_Clercq.pdf
(7) http://cordis.europa.eu/project/rcn/198068_en.html
(8) COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND
THE COMMITTEE OF THE REGIONS, Towards an integrated approach to cultural heritage for Europe, Brussels, 22.7.2014, COM(2014) 477 final, http://eurlex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52014DC0477&from=EN
(9) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
(10) http://www.iperionch.eu/iperion-national-initiatives

Dates and Informations

2. EPOS - European Plate Observing System
Topic
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Discipline of sciences/Scientific Seismology, volcanology, geology, geodesy, and geomagnetism applied to Earth processes
domain
Type of research infrastructure
Distributed, of global interest, international governance
EPOS Mission
To represent a scientific vision and approach in which innovative multidisciplinary research is made possible for a better
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EPOS - The e-infrastructure
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understanding of the physical processes controlling earthquakes, volcanic eruptions, unrest episodes and tsunamis as well as
those driving tectonics and Earth surface dynamics. To facilitate integrated use of data, models and facilities from mainly
distributed existing, but also new research infrastructures, for solid Earth science. (1)
To integrate the diverse and advanced European Research Infrastructures for solid Earth Science relying on new e-science
opportunities to monitor and unravel the dynamic and complex Earth System. (2)
To enable innovative multidisciplinary research for a better understanding of the Earth’s physical and chemical processes that
control earthquakes, volcanic eruptions, ground instability, tsunami, and all those processes driving tectonics and Earth’s
surface dynamics. (3)
The goal of EPOS is to offer and integrate tools and data to promote and facilitate innovative approaches for a better
understanding of the physical processes controlling earthquakes, volcanic eruptions, unrest episodes, and tsunamis as well as
those driving tectonics and Earth surface dynamics. This overarching goal will be achieved throughout the integration of the
already existing and newly developed national and trans-national RIs that provide multidisciplinary data recorded by
monitoring networks, acquired in laboratory experiments, and/or produced by computational simulations. (4)
The ambition of EPOS is to overcome the general complexity a researcher must face when using a wide diversity of data and
data products to make her/his research, by providing a simple „One-stop shop” tool. EPOS shall provide an integrated
environment where the user can browse, preview and/or select data, and then simply download them or perform processing
and modelling direcly online. (5)
EPOS is a multi-disciplinary e-Infrastructure for Solid Earth Science in Europe. It integrates the many distributed Research
Infrastructures (RIs) by using a novel approach based on the harmonization of existing service and component interfaces
which is co-developed by IT specialists and the geoscientific communities. (6)
EPOS Functional Architecture is composed of three connected technical and organizational elements:
National Research Infrastructures (NRI) and Data Centres who generate data and information and are responsible for the
operation of instrumentation in each country (7) Thematic Core Services (TCS) - the community-specific integration (working
packages e.g., seismology, volcanology, geodesy, experimental laboratories, etc). They represent transnational governance
frameworks where data and services are provided to answer scientific questions. (8)
Integrated Core Services (ICS) represent the novel e-infrastructure that will allow access to multidisciplinary data, products,
and services to different users. (8).
WP08 – Seismology (partners from: Switzerland, France, Italy, UK, Netherlands, Turqey, Germany, Spain, Greece)
WP09 – NFO’s, Near Fault Observatories (fault – place where there is a break in the continuity of layers of rock). NFOs are
located in Greece and Mid Atlantic rift, plate boundaries (Eurasia-Anatolian), Apennines belt, Alpine and Vrancea region. (28)
WP - GNSS, Global Navigation Satellite System - Data and Products
WP11- Volcano Observation (partners from: Italy, France, Greece, UK, Island, Irland, Portugal)

D7-2 | State of Implementation and Direct Impact
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Working packages (WP)
Data providers
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WP12 - Satellite Data
WP13 - Geomagnetic Observations (partners from: Czech Republic, France, Spain, UK, Finland, Germany)
WP14 - Anthropogenic Hazards (partners from: Finland, France, Poland, UK, Italy, Vietnam, France, Germany, Italy, Netherlands)
WP15 - Geological Information and Modeling (partners from: France, Germany, Sweden, Italy)
WP16 - Multi-scale Laboratories (Partners from: France, Germany, Switzerland, Italy, UK, Netherlands)
WP17- Geo-Energy Test Beds for Low Carbon Energy (Partners from: UK, Switzerland, Germany). (9)
Governance
structure EPOS IP Project Development Board (PDB), EPOS IP Council (IPC), The Service Coordination Board (SCB)
Implementation Phase
By 2018, EPOS is expected to be a legal entity: the EPOS ERIC (European Research Infrastructure Consortium. (10)
Integrated Data Provision
Services designed and partly implemented during the EPOS Implementation Phase: access of multidisciplinary data for the
entire solid Earth science. (10) EPOS will drive innovation for science, adding value to existing national research investment.
Innovation: Integrated accessibility to multidisciplinary data will accelerate the discovery of new and novel uses of Earth science
results for societal benefit.(11)
Scientific advances: Europe needs a long-term integrated strategic plan to promote innovative approaches to monitor and
understand the complex solid Earth System. (11)
Maintaining a key role with respect to other initiatives in USA (Earthscope) or Japan (observational networks & computational
facilities, EarthSimulator). (11)
The impact of EPOS
- EPOS integrates national and trans-national research infrastructures for solid Earth Science to provide seamless access
to data and services;
- EPOS integration plan relies on open access to research infrastructures, data and products for promoting cross- and
multi-disciplinary research and for fostering scientific, technological, and ICT innovation;
- The creation of the novel EPOS e-infrastructure through the integrated core services (ICS) is dedicated to a cross- and
multi-disciplinary community of scientists and associated stakeholders
- The EPOS impact will be measured by the continued and further engagement of stakeholders as well as by the
exploitation of products and services for the advancement of basic science, geo-hazards assessment, risk mitigation and
the sustainable management of geo-resources for a safeand prosperous society (13)
EPOS as the priority for ESFRI
In 2014 ESFRI, after the assessement made by the the Competitiveness (Internal Market, Industry, Research and Space)
Council, included the Project EPOS in the list of ESFRI’s projects as projects which is the priority and is strategically relevant
for Europe, and ready for immediate action. (12)
EPOS in FP7-INFRASTRUCTURES European Plate Observing System – EPOS, From 2010-11-01 to 2014-10-31
Participant Countries: Italy, France, Germany, Netherlands, Romania, Iceland, Switzerland, United Kingdom, Norway, Turquey,
Ireland, Portugal, Spain, Greece, Sweden, Poland, Denmark, Czech Republic. (14)
EPOS in Horizon 2020 -EU.1.4.1.1. EPOS Implementation Phase EPOS IP, From 2015-10-01 to 2019-09-30.
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Scientists: Data providers, Data users within the solid Earth community, Data users outside the solid Earth community, IT
experts;
Governments: National governments, Funding agencies, European Commission;
Private Sector: Industry, Small Medium Enterprises
Society: Students at any level, General public. (18)
The EPOS Newsletter is a strategic dissemination tool toward the different communities involved in the EPOS integration plan
in which we can circulate information about news, events and research developments relevant to the EPOS Community and
also attract all the Solid Earth Science Community. (19)
The EPOS Implementation Phase project (2015 - 2019) is a joint project of 46 partners, 6 associate partners (including the
European Space Agency, EuroGeoSurveys, Global Earthquake Model) and international organizations (ORFEUS, EMSC, EUREF,
INTERMAGNET) for a total of 25 countries involved.
4 international organisations, 256 NRI, 4939 Seismic Stations, 2272 GPS receivers, 464 Seismic Data on seismic movement,
118 Laboratories, 828 Instruments, several thousands of users expected to access infrastructure (20)
The Research Infrastrucure Database for EPOS (RIDE) contains information about Resaerch Infrastructures which are part of
EPOS. (21)

- Developing new world-class Participant Countries: Italy, France, Germany, Netherlands, Romania, Iceland, Switzerland, United Kingdom, Norway, Turquey,
research infrastructures
Ireland, Portugal, Spain, Greece, Sweden, Poland, Denmark, Czech Republic, Finland, Belgium, Hungary, Slovenia. Austria,
Slovakia, Bulgaria – Associated Partners. (15)
The EPOS Funding Strategy
After the four years implementation project, EPOS will enter into the operational phase that should be financed through
member state subscription fees and in kind contributions. (16)
The EPOS legal structure
By 2018, EPOS is expected to be a legal entity: the EPOS ERIC (European Research Infrastructure Consortium. (7)
The ERIC legal seat will be hosted in Italy (Rome) at the INGV headquarter, and the ICS central hub (ICS-C) headquarter location
will be decided in 2016. (17)
Type of activity
EPOS will integrate data from a large number of communities (seismology, Global Navigation Satellite system (GNSS), Geology,
Earth observations, near fault observatories, volcanos, etc.) relating to the understanding of the solid earth, with a special
focus on geohazards and geo-resources. (16) As EPOS is an infrastructure integration effort rather than a pure research
project, the type of results achieved during its preparatory phase go beyond scientific and technical, but address essential
legal and governance, financial, and strategic issues. (4)
Stakholders and Users

Publictions

Partners and collaboration

Information on EPOS
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(1) The European Plate Observing System EPOS:Integrated Services for solid Earth Science Massimo Cocco &the EPOS Consortium
http://www.reaktproject.eu/meetings/2014_FM/3.12.2014/7.Cocco.pdf
(2) EPOS-IP - Project Description, http://www.geo.uib.no/epos-no/EPOS-IP-index.html
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(3) THE EUROPEAN PLATE OBSERVING SYSTEM, https://www.epos-ip.org/
(4) EPOS Report Summary, Project reference: 262229, Funded under: FP7-INFRASTRUCTURES, Project results, http://cordis.europa.eu/result/rcn/165672_en.html
(5) EPOS, Report 2014/04, Report on EPOS e-infrastructure prototype, https://zenodo.org/record/19175/files/EPOS_REPORT_6.6_M42.pdf
(6) Implementation of the European Plate Observing System (EPOS) Infrastructure, Authors: Kirsten Elger, Jörn Lauterjung, Damian Ulbricht, Massimo Cocco,
Kuvvet Atakan, Daniele Bailo, Helen Glaves, Keith Jeffrey, http://www.scidatacon.org/2016/sessions/32/paper/274/
(7) Final-epos-pp-summary-final-publishable-report-figures-tables-boxes-final.pdf, http://cordis.europa.eu/docs/results/262/262229/final1-epos-pp-summaryfinal-publishable-report-figures-tables-boxes-final.pdf
(8) Functional Architecture, https://www.epos-ip.org/about/how-epos-works/functional-architecture
(9) TCS Outreach materials, https://www.epos-ip.org/news-press/tcs-outreach-materials
(10) EPOS for integrated data provision, https://www.epos-ip.org/node/261
(11) EPOS European Plate Observing System, Istituto Nazionale di Geofisica e Vulcanologia Sezione Sismologia e Tettonofisica Massimo Cocco,
http://ec.europa.eu/research/conferences/2009/rtd-2009/presentations/infrastructures/massimo_cocco_-_epos_european_plate_observing_system.pdf
(12) Prioritisation of Support to ESFRI Projects for Implementation The European Strategy Forum on Research Infrastructures 7 April 2014
https://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
(13) https://www.epos-ip.org/sites/default/files/Flyer_2016_The%20EPOS%20ambition%20%7C%20The%20EPOS%20impact.pdf
(14) European Plate Observing System, EPOS, http://cordis.europa.eu/project/rcn/96251_pl.html
(15) EPOS IP Project reference: 676564, http://cordis.europa.eu/project/rcn/198338_en.html
(16) CGI Annual Report 2015 (Commission for the Management and Application of Geoscience Information), http://www.cgiiugs.org/docs/CGI_annual_report_2015.pdf
(17) EPOS Legal Entity, https://www.epos-ip.org/about/epos-implementation-phase/epos-legal-entity
(18) Stakeholders, https://www.epos-ip.org/about/who-makes-epos/stakeholders
(19) https://www.epos-ip.org/news-press/epos-ip-newsletter
(20) EPOS Implementation Phase project, https://www.epos-ip.org/about/epos-implementation-phase/epos-implementation-phase-project
(21) RIDE - Research Infrastrucure Database for EPOS, https://www.epos-ip.org/data-services/ride-research-infrastrucure-database-epos

3. ELIXIR ECA - European Life-Science Infrastructure For Biological Information Elixir Consortium Agreement
Dates and Informations
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research Distributed, of global interest, international governance, international research infrastructure

Topic

the

Biological and Medical Sciences

of

Discipline of sciences
Type
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infrastructure
Platform for biological data collection, storage, annotation, validation, dissemination and utilisation (1),
Hub-nodes type of organisation
Central hub: European Molecular Biology Laboratory's European Bioinformatics Institute (EMBL-EBI), located in Hinxton,
Cambridge,
Nodes – 20 nodes located in partipant countries, members of ELIXIR ECA: Belgium, Czech Republic, Denmark, EMBL-EBI,
Estonia, Finland, France, Germany, Ireland, Israel, Italy, Luxembourg, Netherlands, Norway, Portugal, Slovenia, Spain, Sweden,
Switzerland, UK. Greece has joined ELIXIR as an Observer. (2)
In UK there are two nodes: first node – EMBL-EBI, second node is a consortium of twelve cooperating institutions coordinated
from the Earlham Institute (3)
The ELIXIR legal structure
During Preparatory Phase – establishing ELIXIR under the umbrella of EMBL as an EMBL special project. (4)
On 18 December 2013, ELIXIR became a permanent legal entity following the ratification of the ELIXIR Consortium Agreement
(ECA) by EMBL and the first five countries (UK, Sweden, Switzerland, Czech Republic, Estonia) 5) .
Belgium, Denmark, Finland, France, Gemany, Italy, Ireland, Israel, Luxembourg, Netherlands, Norway, Portugal, Slovenia, Spain
has joined ELIXIR ECA as members during the period 2014-2016. Greece is an Observer. (2)
Governance structure from 2013 The ELIXIR Board – composed of representatives of all ELIXIR Member that act as delegates, appoint and dismiss the ELIXIR
Director (6)
The ELIXIR Director and the ELIXIR Staff are based at the ELIXIR Hub and are employed by EMBL.
The Scientific Advisory Board (SAB)- provide advise to the ELIXIR Board and ELIXIR Director in relation to ELIXIR activities
from scientific perspectives.
Heads of Nodes Committee composed of representatives of the ELIXIR Nodes and EMBL-EBI. (6)
Funding Members
Participating Countries in EU project ELIXIR, from 2007 to 2012, 33 participants from 13 countries. (7)
Other funding
United Kingdom - GBP 10 million investment in the EBI data storage and handling capacity, a science case for an additional
GBP 75 million to further increase data storage capacity and the building of a technical hub with the capacity to house ELIXIR
staff and additional Training and meeting room facilities to be used by ELIXIR (8). Based alongside EMBL-EBI on the Wellcome
Trust Genome Campus in Hinxton, Cambridge, the new building was officially opened in autumn 2013 (9).
Denmark (2010) – EUR 5 millions
Finland (2010) - EUR 1.85 million for ELIXIR and two other infrastructures
Norway (2010) - a small grant for a Norwegian ELIXIR node (10)
In 2009 Swedish funding agencies allocated 1.7 million Euro over three years to ELIXIR (11)
To build a sustainable European infrastructure for biological information, supporting life science research and its translation
to: medicine, environment, bioindustries, society. (12)
ELIXIR Mission
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ELIXIR participated also in other EU-funded FP7 projects:
- Project BioMedBridges, From 2012 to 2015. The project developed a shared e-infrastructure — the technical bridges —
to allow data integration in the biological, medical, translational and clinical domains and thus strengthen biomedical
resources in Europe. (18)
- EMTRAIN, From 2009 to 2016. European Medicines Research Training Network established a sustainable, pan-European
platform for education and training, from basic science through clinical development to drug safety. (18)
Grants for ELIXIR (14):
ELIXIR-EXCELERATE: Fast-track ELIXIR implementation and drive early user exploitation across the life-sciences.
From 2015 to 2019
Participating Countries: Germany, UK, Estonia, Netherlands, Spain, Portugal, Finland, Norway, Switzerland, France, Italy,
Sweden, Slovenia, Czech Republic, Israel, Belgium, Denmark, Greece,. (19)
ELIXIR participates also in other EU-funded by H2020 projects: (18)

To offer - by the stable and open access to big data in the healthcare sector - to eliminate the skills gap in life science
data management, bridging data between research infrastructures and scientists. (13)
Type of activity
ELIXIR will comprise a distributed but interlinked collection of core and specialised biological data resources and literature.
ELIXIR is a distributed research infrastructure with purpose to coordinate, curate, store, archive, integrate and disseminate the
life-science data produced by life-science researchers in Europe and elsewhere, within an appropriate secure framework,
which provides open access to the data, whilst safeguarding data ovnership (6)
The ELIXIR Platforms comprise Data, Tools, Interoperability, Compute and Training, forming the basic operational units within
ELIXIR. (14)
Structure of ELIXIR activities in 2015: Technical platforms for compute, data, tools and interoperability complemented by use
cases for marine metagenomics, rare diseases, human data and plants sciences. (14)
ELIXIR in Roadmaps of ESFRI
The Preparatory Phase of ELIXIR began in November 2007, funded by the European Commission (Framework
Programme 7, Capacities) and coordinated by EMBL-EBI. (16) The ELIXIR Research Infrastructures was included into the
Roadmap 2008 (1), 2010 (15) , and in the Roadmap 2016 as a one of 29 landmarks(16) In 2014 ESFRI, after the assessement
made by the the Competitiveness (Internal Market, Industry, Research and Space) Council, included the Project ELIXIR in the
list of ESFRI’s projects as projects which is the priority and is strategically relevant for Europe, and ready for immediate action.
(17)
ELIXIR in FP7-INFRASTRUCTURES ELIXIR European Life-science Infrastructure for Biological Information, From 2007 to 2012. .
Participant countries: Germany, Hungary, United Kingdom, Sain, Italy, Finland, Denmark, Netherlands, France, Sweden, Israel,
Iceland, Switzerland. (2)
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With: - GOBLET: Global Organisation for Bioinformatics Learning, Education and Training, a global consortium of organisations
and individuals to promote links and cooperation amongst trainers and trainees Bioinformatics, Biocomputing, Biocuration
and Computational Biology (B3CB).
- The Research Data Alliance (RDA), a global forum to enable open sharing of scientific data across disciplines, technologies
and countries. (23)

- CORBEL, From 2015 to 2018, aims to establish and support new model for biological and medical research in Europe, by
harmonising user access to resources, unifying data management and creating common ethical and legal services.) (18)
- EMBRIC, From 2015 to 2018, (European Marine Biological Research Infrastructure Cluster) connects marine biotechnology
initiatives that focus on science, industry and regional growth.(18)
Timeline Construction Phase Construction phase 2013 - 2020 (16)
(CP)
The ELIXIR Funding Strategy
The ELIXIR budget will consist of two different categories. The ELIXIR member states will provide funding for the ELIXIR Hub
(Member’s State contributions, grants (such as ELIXIR EXCELERATE
and CORBEL.(8), gifts), and national funding streams for the ELIXIR Nodes. (4)
Each ELIXIR Member State contribute annually to the ELIXIR budget in accordance with the Financial Plan (7).
The activities carried out by platforms are funded through a range of mechanisms, from Hub-funded activities, such as
implementation studies, to European grants, such as ELIXIR-EXCELERATE and CORBEL.(14)
ELIXIR Industry strategy
ELIXIR has establised an Industry Advisory Committee (IAC), made up of experts from users, including SMEs, suppliers and
publishers. (20)
The ELIXIR strategy contains five key Objectives:
- Increase industry usage of ELIXIR resources and ensure that name is synonymous with quality
- Enable Open innovation by Europe’s SMEs
- Build effective partnerships with key industry stakeholders and initiatives
- Ensure effective communication between industry and ELIXIR
- Support the bioinformatics training needs of industry (21)
Users
The resources from ELIXIR’s national Nodes and EMBL-EBI are widely used throughout the world. For example,
every month 160,000 users worldwide access at the SIB-Swiss Institute of Bioinformatics – Node of ELIXIR. ELIXIR’s core
resources and life-science data archives have longstanding global collaborations with North American and Japanese
counterparts. (13)
F1000Research (www.f1000research.com) is an open science publishing platform for life scientists that offers immediate open
on access publication and transparent post-publication peer review by invited referees, and full data deposition and sharing. (22)
Publications
(ELIXIR
Gateway
F1000Research)
Collaboration
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(1) - European Roadmap for Research Infrastructures, Roadmap 2008, ESFRI, p. 52, ftp://ftp.cordis.europa.eu/pub/esfri/docs/esfri_roadmap_update_2008.pdf
(2) ELIXIR structure, https://www.elixir-europe.org/about/elixir-structure
(3) https://www.elixir-europe.org/about/elixir-uk
(4) Final Report Summary - ELIXIR (European Life-science Infrastructure for Biological Information http://cordis.europa.eu/result/rcn/144033_en.html
(5) ELIXIR Members, https://www.elixir-europe.org/about/elixir-structure
(6) ELIXIR Consortium Agreement Establishing the European Life Science Infrastructure for Biological Information (ELIXIR),
https://drive.google.com/file/d/0B7btK9HAXhx1dEVIMmRsaEpDSzA/view
(7) ELIXIR - CORDIS, http://cordis.europa.eu/project/rcn/86704_fr.html
(8) - Periodic Report Summary 1 - ELIXIR (European Life-science Infrastructure for Biological Information), http://cordis.europa.eu/result/rcn/53313_en.html
(9) ELIXIR Hub, https://www.elixir-europe.org/about/elixir-hub
(10) Periodic Report Summary 2 - ELIXIR (European Life-science Infrastructure for Biological Information) http://cordis.europa.eu/result/rcn/54232_en.html
(11) ELIXIR structure, https://www.elixir-europe.org/about/elixir-structure
(12) ELIXIR and Industry Europe’s emerging infrastructure for biological information, Dominic Clark,
https://www.ebi.ac.uk/sites/ebi.ac.uk/files/content.ebi.ac.uk/materials/2011/111006_SME/elixir_and_industry_-_dominic_clark.pdf
(13) ELIXIR Scientific Programme 2014-2018, https://www.elixir-europe.org/sites/default/files/documents/elixir_scientific_programme_final.pdf
(14) ELIXIR Annual Report 2015 https://www.elixir-europe.org/system/files/elixir_asr_2015-online01_0.pdf
(15) Strategy Report on Research Infrastructures Roadmap 2010, https://ec.europa.eu/research/infrastructures/pdf/esfri-strategy_report_and_roadmap.pdf
(16) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
(17) Prioritisation of Support to ESFRI Projects for Implementation The European Strategy Forum on Research Infrastructures 7 April 2014
https://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
(18) https://www.elixir-europe.org/about/eu-projects
(19) ELIXIR-EXCELERATE: Fast-track ELIXIR implementation and drive early user exploitation across the life-sciences.
http://cordis.europa.eu/project/rcn/198519_pl.html
(20) https://www.elixir-europe.org/industry/
(21) https://www.elixir-europe.org/system/files/industry-strategy.pdf
(22) ELIXIR Gateway on F1000Research, https://www.elixir-europe.org/about/elixir-publications
(23) ELIXIR Collaborations, https://www.elixir-europe.org/about/collaborations
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Type
Single sited, operating from five sites across Europe:
Heidelberg, Germany - main laboratory
Hinxton, UK - European Bioinformatics Institute (EMBL-EBI)
Grenoble, France - research and services for structural biology
Hamburg, Germany - research and services for structural biology
Monterotondo, Italy - mouse biology (1)
Discipline of sciences/Scientific
Life sciences, structural biology, molecular biology, molecular life sciences
domain
EMBL as a international global EMBL is at the forefront of innovation in life sciences, research, technology development and transfer, and provide outstanding
research infrastructure
training and services for sceintific community in its member states. (2)
EMBL is an intergovernmental organisation established in 1974 by ten founding countries: Austria, Denmark, France, Germany,
Israel, Italy, Netherlands, Sweden, Switzerland and United Kingdom. Subsequently, EMBL was joined by Finland (1984), Greece
(1984), Norway (1985), Spain (1986), Belgium (1990), Portugal (1998), Ireland (2003), Iceland (2005), Croatia (2006),
Luxembourg (2007), the Czech Republic (2014) and Malta (2016) as member states.
In 2003, realising the increasingly global nature of big scientific challenges and the need for international cooperation in
research, EMBL introduced the Associate Membership Scheme, making it possible for non-European countries to access all
EMBL programmes and services.The first country to become an associate member was Australia in 2008, followed by Argentina
in 2014. In addition, in 2014 Slovakia, Hungary and Poland have become affiliated with EMBL as prospect member states,
followed by Lithuania in 2015.(3)
Established in 1983, the EMBL International PhD Programme characterised by first-class training, internationality, dedicated
mentoring and early independence in research is among the world's most competitive PhD training schemes. All of EMBL's
five sites participate in the programme. (4)
EMBL had a role in EU projects of ESFRI, e.i.:
- in the preparatory phase of the EU Instruct project, which aims to provide European scientists with access to high-end
structural biology infrastructure;
playing its active involvement in ELIXIR;
EMBL continued to play a key role in the project Euro-BioImaging. (5)
EMBL - exemples of researche
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EMBL-EBI :
- „The 1000 Genomes Project”, an open survey of human genetic variation, announced its final set of results in 2015.(5) The

-
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project is linked with the project of IMPC to undertake broad-based phenotyping of 20 000 mouse gen.
EMBL Monterotondo:
- Structural and Computational Biology - the technique with resolution of cryo-EM (Electron Microscpy); (5)
EMBL Hamburg:
- Developmental Biology. Determination of the structure of two sections of the Oskar protein, which is known to be
essential for fruit fly development.
- Genome Biology. Identification of the ed key genetic specificities of the most common form of cancer in children. (5)
- EMBL Hamburg’s laboratories are on the German Synchrotron Research Centre (DESY) campus, with synchrotron
radiation (PETRA III) and laser (FLASH) facilities available. EMBL operates a integrated facility, called EMBL@PETRA3, for
applications in structural biology at the PETRA III ring. The EMBL crystallography beamlines on DESY’s light source
PETRA III in Hamburg uses powerful X-ray beams to probe the 3D atomic structure of biological molecules such as
proteins. This information can help scientists understand not only what a protein looks like, but also how it works and
interacts with other molecules.(6)
EMBL Grenoble:
- Findings of a central regulator of human gene transcription support the idea that first determining how the cell builds a
complex can help to explain how it works. (5)
Services - EMBL-EBI offers a comprehensive range of freely available, up-to-date molecular databases.
Research – EMBL-EBI is publishing high-impact works on sequence and structural alignment, genome analysis, basic biological
breakthroughs, algorithms and methods of widespread importance. (4)
As an ELIXIR Node, EMBL-EBI support the coordination of biological data provision throughout Europe.
ELIXIR Hub - accommodates the ELIXIR Executive Management and Secretariat, coordinates and supports integration of
services run from the ELIXIR Nodes, has overall responsibility for developing and delivering the ELIXIR Programme and
managing ELIXIR Pilot Actions carried out by Nodes coordinates and supports ELIXIR's governance bodies and technical
committees. The building that houses the ELIXIR Hub was funded by the UK government through its commitment as host
country.The building officially opened in autumn 2013. (7)
EMBL Australia is a joint venture that has been established to oversee the implementation of the Australian associate
membership to EMBL. Founding members of EMBL Australia are Monash University, the Universities of Sydney, Queensland
and Western Australia, and the Commonwealth Scientific and Industrial Research Organisation (CSIRO). (8)
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EMBL Mission
The cornerstones of EMBL's mission are to:
- perform basic research in molecular biology (9);
- train scientists, students and visitors at all levels, offer vital services to scientists in the member states; (9)
- develop new instruments and methods; (10)
- actively engage in technology transfer (EMBL Enterprise Management Technology Transfer GmbH -EMBLEM), an affiliate
and the commercial arm, established in 1999, identifies, protects and commercialises the intellectual property developed in
the EMBL-world, from EMBL-alumni and from third parties.); (10)
- integrate European life science research.(10)
- support, as an ELIXIR hub, the coordination of biological data provision throughout Europe.(11)
Activities of EMBL
Research at EMBL is organised in nine research units with the main laboratory in Heidelberg, the EMBL-EBI in Hinxton, and
the outstations in Hamburg, Grenoble and Monterotondo.
Services, aimed primarily to scientists in the member states, are developed and provided in close collaboration between
scientists and technical staff.
Advanced Training is organised in the EMBL Centre for Advanced Training (EICAT).
International Relations are fostered and maintained at a political and scientific level in Europe and worldwide.
Communication and Outreach activities are the responsibility of the Strategy and Communications team.
All of these activities are supported by an Administration that deals with the administrative aspects of running EMBL.(12)
Usage of EMBL-EBI Websites
EMBL-EBI log data report data requests from around 10.8 million unique hosts during the
most recent year (till may 2015) for which data can be compiled. (13)
EMBL
in
EU
Framework EMBL in FP7-INFRASTRUCTURES
Programme7
1) Infrastructure for Protein Production Platforms- PCUBE, Project reference: 227764, From 2009-04-01 to 2013-03-31;
Participant countries: Switzerland, United Kingdom, Germany –EMBL (14)
2) Transnational access and enhancement of integrated Biological Structure determination at synchrotron X-ray radiation
facilities - BIOSTRUCT-X, Project reference: 283570, From 2011-09-01 to 2016-02-29;
Participants Countries Germany (EMBL), Spain, United Kingdom, Italy, Sweden, Switzerland , France, Finland (15)
FP7-Health
3) Developing a global understanding of the PRC and NuRD complexes in stem cell differentiation, in health and disease 4DCELLFATE, Project reference: 277899, From 2011-12-01 to 2016-11-30;
Participants Countries, Spain, United Kingdom, Denmark, Netherland, Belgium, Grmany –EMBL, Italy, Sweden. (16)
4) New drugs targeting influenza virus polymerase- FLU-PHARM, Project reference: 259751, From 2010-11-01 to 2015-04-30;
Participants Countries: Germany – EMBL, Austria, France, Spain, United States, Slovakia, Belgium. (17)
5) New Technologies and Production Tools for Complex Protein Biologics – ComplexINC, Project reference: 279039, From
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1) Authentication and Authorisation For Research and Collaboration - AARC2, Project ID: 73094 From 2017-05-01 to 201904-30, Grant Agreement signed;
Paricipant Countries: Netherlands, Austria, Switzerland, Czech Republic, Poland, Germany (EMBL), Sweden, Italy, Greece, United
Kingdom, Spain. (22)
2) World-wide E-infrastructure for structural biology - West-Life, Project ID: 675858, From 2015-11-01 to 2018-10-31, ongoing
project;
Participants Countries: United Kingdom, Netherlands, Germany, Czech Republic, Spain, Italy, France, (23)
Global BioImaging Project - International imaging infrastructure services for the life science community - Global BioImaging,
Project ID: 653493, From 2015-12-01 to 2018-11-30, ongoing project.
Participants countries: Germany (EMBL as coordinator), Finland, United Kingdom, Italy, France, Netherlands, Spain. (24)
The transfer of discoveries and innovative technologies developed from basic research at EMBL to industry is facilitated by
EMBL’s commercial arm EMBLEM Technology Transfer GmbH. EMBLEM currently manages a portfolio of close to 300 patents,
copyrights and trademarks, which spans the life sciences and includes enabling technologies, instruments, molecular tools
and techniques, as well as software programmes and databases. (5)
In October 2015, EMBL and EMBLEM launched the start-up company Luxendo, which will further develop and commercialise
cutting-edge light-sheet microscopes, making them available to the global research community. (5)
Internal Training:
- The EMBL International PhD Programme (EIPP);

2011-11-01 to 2015-10-31;
Participants Countries:Germany, Portugal, Spain, Switzerland.(18)
6) Building data bridges between biological and medical infrastructures in Europe – BIOMEDBRIDGES, Project ID: 284209,
From 2012-01-01 to 2015-12-31;
Participant countries: Germany (EMBL coordinator), United Kingdom, Sweden, Italy, Netherlands, Austria, France, Denmark,
Finland. (19)
EMBL Interdisciplinary, International and Intersectorial Postdocs- EI3POD, Project reference: 664726, From 2015-12-01 to
2020-11-30;
Participant Country: Germany (EMBL). (20)
Infrastructure for NMR, EM and X-rays for translational research-iNEXT, Project ID: 653706, From 2015-09-01 to 2019-08-31,
ongoing project
Participant Countries: Netherlands, Germany (EMBL) United Kingdom, Italy, Czech Republic, Spain, France, Sweden, Denamrk,
Hungary, Portugal, Finland, Greece, Israel. (21)
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- The EMBL Interdisciplinary Postdoctoral (EIPOD).
External Training:
- EMBL’s cutting-edge Course and Conference Programme welcomed nearly 6500 scientists to conferences and training
courses at the Advanced Training Centre (ATC) in Heidelberg and the EMBL campuses in Grenoble, Hamburg, Hinxton
and Monterotondo in 2015.
Course on mouse experimentation was also organised at EMBL Monterotondo and 20 different courses in bioinformatics were
offered at EMBL-EBI. (5)
Scientific Publications in 2015
273 By EMBL
422 By EMBL in collaboration with over
500 organisations worldwide
387 By EMBL in collaboration with organisations
in member and associate member states
695 Total (5)
2011- 870 (8)
2012- 912 (25)
2013-902 (26)
2014-919 (27)
2015- 910 (5)
2011- 171 338 000 Euro (8)
2012- 180 830 000 Euro (25)
2013- 206 422 000 Euro (26)
2014- 209 797 000 Euro (27)
2015- 230 837 000 Euro (5)
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https://www.embl.de/aboutus/general_information/index.html
Global BioImaging Project - International imaging infrastructure services for the life science community http://cordis.europa.eu/project/rcn/198649_en.html
https://www.embl.de/aboutus/general_information/organisation/member_states/index.html
http://www.ebi.ac.uk/services
EMBL Annual Report 2015, https://www.embl.de/aboutus/communication_outreach/publications/annual_report/annual-report-2015.pdf
https://news.embl.de/science/1608-time-resolved-crystallography/?_ga=1.46117924.1694332450.1453725951
https://www.elixir-europe.org/about/elixir-hub

Budget

(1)
(2)
(3)
(4)
(5)
(6)
(7)
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(8) EMBL Annual Report 2011-2012 https://www.embl.de/aboutus/communication_outreach/publications/annual_report/AnnualReport11-12.pdf
(9) https://www.embl.de/aboutus/general_information/mission/index.html
(10) https://embl.fr/aboutus/general_information/index.html
(11) The European Bioinformatics Institute, http://www.ebi.ac.uk/
(12) https://www.embl.de/aboutus/general_information/organisation/index.html
(13) The Value and Impact of the European Bioinformatics Institute Full Report January 2016, http://www.beagrie.com/static/resource/EBI-impact-report.pdf
(14) http://cordis.europa.eu/project/rcn/90932_pl.html
(15) BIOSTRUCT-X, http://cordis.europa.eu/project/rcn/100330_en.html
(16) 4DCELLFATE, http://cordis.europa.eu/project/rcn/102100_en.html
(17) FLU-PHARM, http://cordis.europa.eu/project/rcn/97364_en.html
(18) https://www.embl.fr/research/projects/index.html
(19) http://cordis.europa.eu/project/rcn/101852_en.html
(20) http://cordis.europa.eu/project/rcn/196949_en.html
(21) http://cordis.europa.eu/project/rcn/194892_en.html
(22) http://cordis.europa.eu/project/rcn/206338_en.html
(23) http://cordis.europa.eu/project/rcn/198312_en.html
(24) http://cordis.europa.eu/project/rcn/198649_en.html
(25) EMBL Annual Report 2012-2013 https://www.embl.de/aboutus/communication_outreach/publications/annual_report/AnnualReport12-13.pdf
(26) EMBL Annual Report 2013-2014 https://www.embl.de/aboutus/communication_outreach/publications/annual_report/AnnualReport13-14.pdf
(27) EMBL Annual Report 2014, https://www.embl.de/aboutus/communication_outreach/publications/annual_report/annual-report-2014.pdf

5. IMPC - The International Mouse Phenotyping Consortium
Dates and sources
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The IMPC was established at 2011 (1) as a large-scale coordinated effort of mouse clinics worldwide to undertake broadbased primary phenotyping (collecting physiological data (2), collecting the observable expression of the genes (3)) of mutant
mouse strains that carry a null mutation in a protein-coding gene. (4)

Type
Distributed
Discipline of sciences/Scientific
genome biology, genom mapping
domain
Establishment of IMPC
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The International Mouse Phenotyping Consortium (IMPC) Steering Committee was formed from a group of funding
organizations and major mouse research centres to consider the opportunities presented by the large number of mouse
mutants generated by global efforts under the auspices of the International Mouse Knockout Consortium (IKMC) and to
maximise the biomedical value of these mutants through large-scale phenotyping. (5).
IKMC is composed of different programmes (programme Knockout Mouse Project - KOMP- Knockout Mouse Phenotyping
Program, launched in 2006 in USA to generate a public resource of mouse embryonic stem (ES) cells containing a null
mutation in every gene in the mouse genome; european programmes - European Conditional Mouse Mutagenesis Program
–EUCOMM, ID-18931, Tools for Functional Annotation of the Mouse Genome - EUCOMMTOOLS, ID- 261492; North American
Conditional Mouse Mutagenesis Project - NorCOMM (Canada); Texas A&M Institute for Genomic Medicine TIGM (USA)). The
members of the International Knockout Mouse Consortium (IKMC) are working together to mutate all protein-coding genes
in the mouse using a combination of gene. (6)
(A knockout mouse or knock-out mouse is a genetically modified mouse in which researchers have inactivated, or "knocked
out", an existing gene by replacing it or disrupting it with an artificial piece of DNA. They are important animal models for
studying the role of genes which have been sequenced but whose functions have not been determined. By causing a specific
gene to be inactive in the mouse, and observing any differences from normal behaviour or physiology, researchers can infer
its probable function.(7))
Mission of IMPC is
- to develop an encyclopaedia of mammalian gene function through genome-wide, broad-based phenotyping (direct
observation) of mouse mutants. (1)
- to create a comprehensive catalogue of mammalian gene functions, investigate human disease (8)
- to make all data freely available to the scientific community (8)
- Establish a worldwide consortium of mouse centres with capacity and expertise to produce germline transmission of
targeted knockout mutations in ES cells for 20,000 mouse genes.
- Undertake large-scale high-throughput primary phenotyping of each knockout,
- Establish collaborative networks with specialist phenotyping consortia or laboratories, providing standardized secondary
phenotyping that enriches the primary dataset.
- Provide a centralized data centre and portal for free, unrestricted access to primary and secondary data by the scientific
community, promoting sharing of data. (1)
The IMPC has envisaged two phases to its programme: Phase 1, 2011- 2016, is already well underway and is carrying out the
phenotyping of around 5000 mouse lines; Phase 2, 2016-2021, will undertake the analysis of 15,000+ mouse lines. (9)
The IMPC is currently composed of 18 research institutions of different legal status (trust, network, consortia, independent
/autonomous subjects) ) from United Kingdom, Germany, France, Italy, Czech Republic, Spain, USA, Canada, Australia, China,
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Korea, Taiwan, Japan, and 5 national funders:
- Medical Research Council - United Kingdom;
- National Institutes of Health (NIH) –USA;
- Wellcome Trust - an independent research-funding charity, funded from a private endowment -United Kingdom;
- Genome Canada - a non-profit organization -Canada
- Canadian Institutes of Health Research
- European Commission -observer (10)
- Maintain and expand a world-wide consortium of institutions with capacity and expertise to produce germ line transmission
of targeted knockout mutations in embryonic stem cells for 20,000 known and predicted mouse genes;
To manage the extremely large volumes of data generated by the IMPC project The Mouse Phenotyping Informatics
Infrastructure (MPI2) consortium, funded by the National Institutes of Health (NIH), was established. MPI2 collaborators:
Medical Research Council Harwell, the European Bioinformatics Institute (EBI) and the Wellcome Trust Sanger Institute (WTSI).
(11)
In order for the IMPC to achieve its aim of providing freely available data on mouse gene function, it is essential that such
large volumes of data are checked and presented in a meaningful way. MPI2 is a UK-based collaboration with the
computational knowledge and capacity to do this. By disseminating the results of the IMPC, this consortium is providing
scientists with unprecedented quantities of information on mouse genetics that could be used to help identify new drug
targets in patients. (11)
Identifying genes that are essential to life in the mouse provides a window on human disease, particularly in cases where
essential genes for mice overlap with genes associated with human disease.
It is anticipated that the discoveries which will emerge from the IMPC programme will produce a paradigm shift in our
understanding of basic molecular, cellular, and systems biology, as well as feed the biopharmaceutical discovery pipeline by
enhancing our understanding of the genetic bases for disease. The study of novel genes through the phenotyping of mutant
mouse lines, and particularly knockout (KO) mice, provides the opportunity to unlock new areas of biology and will lead to
novel drug target discovery. (12)
US$900 million it needs to complete the task of IMPC over the next decade.(13) In 2010 scientists announced a commitment
of $110 million from the US National Institutes of Health (NIH) in Bethesda, Maryland over the next five years. (13)
The IMPC is a confederation of international mouse phenotyping projects working towards the agreed goals of the
consortium: To undertake the phenotyping of 20,000 mouse mutants over a ten year period, providing the first functional
annotation of a mammalian genome. (14)
Steering Committee – is composed of the representatives of the members with responsibility for developing and
implementing the goals of the IMPC and reviewing progress against the agreed deliverables and milestones. (14)
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The IMPC Steering Committee provides the governance for the overall consortium.The Executive Director, appointed by
Steering Committee is be responsible for coordinating the activities of the IMPC necessary for delivery of the IMPC production
pipeline and related products such as mice and biological materials, datasets and functionality of the IMPC Database. IMPC
Secretariat coordinate the activities of the IMPC and the Steering Committee, organizing, convening and managing meetings
and teleconferences on a monthly schedule. (14)
Organisation of the International A core of mouse production and phenotyping centres is allied to the data centre supporting IMPC. The mouse production/
Mouse Phenotyping Consortium phenotyping centres are network with a variety of biomedical research. (1)
Network of Specialiste Laboratory (with high content phenotyping on for exemple cancer imaging or muscular skeletal)
cooperate with Centralised Production Phenotyping Centres making and breeding 20 000 KO (knock-out mouse) strains of
mice, preparing common phenotyping pipeline. Centralised Production Phenotyping Centres cooperate with a centralised
Data Quality Commission (QC) Standarts offering analysis and Annotation Tools and accesss to International Research
Scientists. (1)
For exemple: The National Institutes of Health has funded three Centers in the United States, including one at The Jackson
Laboratory, to work together on the immense task of producing and phenotyping these mice.(15)
Referenced publications by IMPC More than 650 publications to date using IMPC resources (16)
Staff with IMPC affiliation
Mouse
Genome
in
FP6- The European Mouse Genome Mutagenesis Program – EUCOMM, Project ID 18931, From 2006-01-01 to 2011-12-31
LIFESCIHEALTH
Participant countries: Germany, United Kingdom, France, Italy (Between 11 research institutions from 4 countries 2 institutions
are at present members of IMPC). (17)
Mouse Genome in FP7- HEALTH - The International Data Coordination Centre - I-DCC, Project ID: 223592, From 2009-01-01 to 2013-09-30
Participant Countries: United Kingdom, Germany, Italy, Greece, United States, Canada, (Two reserach instirutions from10 are
at present members of IMPC). (18)
EUCOMM: Tools for Functional Annotation of the Mouse Genome – EUCOMMTOOLS, Project ID: 261492, From 2010-10-01
to 2015-09-30
Participant Countries: Germany, United Kongdom, France, Italy, Spain, Australia, United States (Research institutions from
Germany, United Kingdom, Austrlia and USA) are members of IMPC. (19)
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(1) Research databases and models: International Mouse Phenotyping Consortium (IMPC)- 23 Feb 2016, https://www.mrc.ac.uk/news/browse/researchdatabases-and-models-international-mouse-phenotyping-consortium-impc/
(2) http://www.mousephenotype.org/news/komp2-and-impc-annual-consortium-meeting
(3) https://en.wikipedia.org/wiki/Genotype-phenotype_distinction
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(4) The International Mouse Phenotyping Consortium Web Portal, a unified point of access for knockout mice and related phenotyping data,
http://nar.oxfordjournals.org/content/early/2013/11/04/nar.gkt977.full.pdf
(5) IMPC Communications Materials, IMPC Summary Slide.pptx , https://www.mousephenotype.org/my-impc/communications-materials
(6) https://www.mousephenotype.org/about-ikmc
(7) https://en.wikipedia.org/wiki/Knockout_mouse
(8) IMPC Communications Materials, IMPC Summary Slide.pptx , https://www.mousephenotype.org/my-impc/communications-materials
(9) Group of Senior Officials on Global Research Infrastructures Progress Report 2015, Meeting of the G7 Science Ministers, 8-9 October 2015,
https://www.bmbf.de/files/151109_G7_Broschere.pdf
(10) http://www.mousephenotype.org/about-impc/impc-members
(11) http://harwellcampus.com/organisations/case-studies/mouse-phenotyping-informatics-infrastructure-mpi2/
(12) http://www.mousephenotype.org/sites/beta.mousephenotype.org/files/mousephenotype_files/IMPC_Business_Plan.pdf
(13) Alison Abbott, Mouse project to find each gene's role, International Mouse Phenotyping Consortium launches with a massive funding commitment.Published
online 25 May 2010 | Nature 465, 410 (2010) | doi:10.1038/465410a http://www.nature.com/news/2010/100525/full/465410a.html
(14) IMPC Governance and Coordination, 02 October 2014,
http://www.mousephenotype.org/sites/mousephenotype.org/files/IMPC%20Governance%20and%20Coordination%20v02%20October%202014.pdf
(15) https://www.jax.org/research-and-faculty/tools/knockout-mouse-project
(16) http://www.mousephenotype.org/
(17) https://www.mousephenotype.org/about-ikmc/eucomm
(18) http://cordis.europa.eu/project/rcn/89725_en.html
(19) EUCOMMTOOLS, http://cordis.europa.eu/project/rcn/96691_pl.html
6. ESS ERIC - European Spallation Source ERIC

Neutron science infrastructure
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single – sited, international research infarstructure, international governance
Neutrons are electrically neutral but have a spin, or magnetic moment, so they they are sensitive to magnetic sources in
condensed matter and can provide images of magnetic structure. Neutrons have the ability to deeply penetrate matter, they
interact with nuclei and neutrons – unlike X-rays – can distinguish light elements such as hydrogen. (1)
The properties of neutrons themselves are also of interest as they throw light on the fundamental physics of the universe. (2)
Training and expertise building in neutron techniques is gained at central facilities. Neutron users are totally dependent on

Topic
Dates and Informations
Discipline of sciences/Scientific Physical sciences and engineering, Neutron science
domain
Type
Properties of neutrons
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access to the facilities for both: capacity (i.e. availability of time to carry out research or training) as well as capability (i.e.
availability of equipment with particular technical performance). (3)
Detailed studies are dependent on how many neutrons can be produced by a neutron source. ESS will provide up to 100 times
brighter neutron beams than existing facilities today. (4)
Neutron sources as a centre of a Around the centre formed by neutron source, rings of it’s influence can be defined as follow:
complex of activities
- first ring: scientific, in which biology, soft condenset matter, structural chemistry, liquid and glasses, Earth science,
fundamental physics, solid state physics, material science are dependent of the activities conducted at the neutron
sources ;
- second ring, in which there are technical applications and industries who can benefit from the scientific advances:
material design, drug discovery, biotechnology, templating of nanostructures, energy resources, hydrogen economy,
unveilling ancient technologies, particle physics and cosmology as well astrophysics, magneto electronics, advanced
engineering;
- In third ring there are different sectors, branches, fields of of the economy formed by technical application and
industries who are dependent of the activities conducted at the neutron sources: energy, industry, environment and
natural resources, education, new knowledge, information, communication, transport, health, food. (5)
the role of the ESFRIin The Working Group on Neutron Facilities was established by the European Strategy Forum on Research Infrastructures (ESFRI)
determining the need for ESS in at its meeting on July 3, 2002. Its mandate was to carry out a comparative study of different scenarios for the development of
Europe
facilities for neutron based science in Europe. (5)
ESS in Roadmaps of ESFRI
Project European Spallation Source for Producing Neutrons initiated in the early nineties was presented in the first European
Roadmap for Research Infrastructure Raport 2006 and in Roadmaps successively developed by ESFRI (European Roadmap
for Research Infrastructure Raport 2008, Strategy Report on Research Infrastructures Roadmap 2010, Strategy Report on
Research Infrastructures Roadmap 2016). In 2014 ESFRI, after the assessement made by the the Competitiveness (Internal
Market, Industry, Research and Space) Council, included the Project European Spallation Source in the list of ESFRI’s projects
as projects which is the priority and is strategically relevant for Europe, and ready for immediate action. (6)
ESS Mission
To design, build, and operate the world’s leading research facility using neutrons for science and innovation. (7)
Using the technology at ESS, the next generation of neutron scientists will advance ongoing investigations into the boundless
complexities and unknowns of the human brain, its neural networks, and the workings of memory.
Basic objectives
The basic objectives for the ESS facility are to provide world leading neutron scattering research opportunities for
European science, striving for scientific excellence and highest performance in terms of scientific output. The facility
is designed to meet these objectives and to satisfy European demand for unique, cutting edge capability
and enhanced research capacity.(8)
ESS will have a unique ability to study a broad range of structures and time scales due to its long, high-intensity neutron
Scientific scope
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pulses. (8)
The ESS Accelerator will produce the intense proton beam required to initiate the spallation process and deliver neutrons to
be used in experiments at ESS. To provide the world’s next-generation neutron source, the ESS Accelerator will be the most
powerful linear proton accelerator (linac) in the world, with an average proton beam power of 5 MW. (9)
Spallation is the nuclear process whereby energised protons strike the nuclei of tungsten atoms and knock out neutrons. The
neutrons’ speed is controlled by colliding them with different media in what is called a moderator-reflector system. A very
small fraction of these moderated neutrons then enters the various neutron beam lines that direct them toward the
instruments used in scientific research. (9)
The ESS legal structure
ESS officially became the European Spallation Source ERIC on October 1, 2015. The European Spallation Source ERIC is a joint
ESS- ERIC funding members
European organisation committed to constructing and operating the world's leading facility for research using neutrons. The
Founding Members of the European Spallation Source ERIC are: the Czech Republic, Denmark, Estonia, France, Germany,
Hungary, Italy, Norway, Poland, Sweden and Switzerland. Founding Observers of the European Spallation Source ERIC, who
intend to become Members in the near future, are Belgium, the Netherlands, Spain and the United Kingdom. (10), (8)
ESS - Type of activity
The entire research infrastructure of ESS is committed to the goal of building and operating the world’s leading facility for
research using neutrons. The ESS will deliver a neutron peak brightness of at least 30 times greater than the current state-ofthe-art. Generating neutron beams for science will add value to a broad range of research, from life science and engineering
materials, to heritage conservation and magnetism. This collaborative multinational project is also one of the largest science
infrastructure projects being built in Europe today. (7)
Tasks of the ESS - ERIC
The task of the ESS-ERIC is to construct a high-intensity slow neutron source as described in the ESS Technical Design Report,
to a cost not exceeding EUR 1 843 million in January 2013 prices and to further operate, develop and decommission the
facility. (8)
The sit, organisation of the ESS - In 2009, EU research ministers decided that the preferred site for ESS would be Lund in southern Scandinavia. (2)
ERIC
The ESS is presently under construction, with ESS Data Management and Software Center located in Copenhagen. (11)
The organs of the ESS ERIC are the Council and the Director-General. The European Spallation Source ERIC Council is the
governing body of the ESS ERIC.(22). The Council appoint the Director-General of the Organisation. The Council set up an
Administrative and Finance Committee (AFC), a Scientific Advisory Committee (SAC) and a Technical Advisory Committee
(TAC). (8)
Staff (2015)
More than 1,000 collaborators are bringing their collective knowledge to the project at the ESS. (12)
NUMBER OF EMPLOYEES - 346 (7)
The socio-economic impact of Neutron science contributes to innovation through interactive learning involving an innovation system or innovation clusters
ESS
with many different players. (5)
Investments in neutron science and its large experimental facilities leads to different types of impacts:
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- direct, localised and short-term impacts, related to the economic activity generated by building, operating and using a large
facility;
- indirect, network-type medium- and long-term impacts, related to the potential for attracting other research institutions
and high tech industries to the region that hosts a new large facility and strengthening its knowledge fabric;
- global, diffused, public domain and long-term impacts, related to the science and technology that stems from the use of
the facility. (5)
The project generates economic growth and jobs, advances development, and fuels innovation potential in the Oresund
region and across Europe. (22) In order to successfully construct ESS in the required time frame, experts, scientists and
engineers from all over Europe are mobilising their knowledge and experience. (7)
ESS in FP7-INFRASTRUCTURES
1) Project NeutronSourceESS - The European Spallation Neutron Source (ESS)
From 2008-04-01 to 2010-03-31
Participant countries Switzerland, Spain, Sweden, Hungary, United Kingdom, Germany, Italy, France , Latvia. (13)
Preparatory phase for the projects ESS in the 2006 ESFRI Roadmap: 2008-2010, pre-construction phase 2010-2012 (14)
2) Project NMI3-II - Neutron Scattering and Muon Spectroscopy Integrated Initiative , From 2012-02-01 to 2016-01-31.
NMI3-II conducted a comprehensive educational programme called NaMES which address different fields of science to
attracted early career scientists to neutron and muon science (roughly 500 students per year were trained in 15 supported
schools via this programme).(15)
Participant countries: France, Hungary, United Kingdom, Germany, Switzerland, Netherlands, Czech Republic, Italy, Denmark,
Spain, Sweden. (16)
ESS in Horizon 2020- EU.1.4.1.1. - 1) Project BrightnESS - Building a research infrastructure and synergies for highest scientific impact on ESS, From 2015-09Developing new world-class 01 to 2018-08-31, ongoing project.
research infrastructures
Participant countries: Sweden, Czech Republic, Denmark, France, Germany, Hungary, Italy, Netherlands, Spain, Switzerland,
United Kingdom (17)
Constrution phase: 2013-2025, Operation start: 2025 (14)
2) Project SINE2020 - World class Science and Innovation with Neutrons in Europe 2020 From 2015-10-01 to 2019-09-30,
ongoing project.
Participant countries: France, Czech Republic, Sweden (European Spallation Source-ERIC), United Kingdom, Switzerland,
Germany, Netherlands, Spain, Denmark, Hungary, Portugal, Italy. (18)
Stakholders and Users
Industry and the neutron research community must work together more closely to enhance their innovation potential.
Neutrons are only available at large scale facilities (LSF’s), presenting specific challenges for outreach. Particular emphasis is
placed on the industry consultancy, which will reach out to industry and develop a business model for direct, industry use of
LSF’s in 2020, and data treatment, exploiting a game-changing opportunity at LSF’s to adopt a common software approach
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in the production of scientific results. (18)
Today nearly 8000 researchers who use neutron centres for their scientific work could be identified. They rely on the open
access and user programs at nine neutron sources across Europe and additionally eight smaller sources for specific
applications.(3)
Publications by ESS Staff with ESS JUNE 2011 – JULY 2012: 25 publications (2)
affiliation
Publictions on ESS
Partners and collaboration

2013-2015 – 65 publications (19)
A Memorandum of Understanding (MoU) was signed between ESS and the UK’s Science & Technology Facilities Council (STFC)
in the autumn of 2015. That means that the STFC’s ISIS neutron science facility will become the lead Partner for the ESS
instruments. (6)
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(1) http://nmi3.eu/neutron-research/characteristics-of-neutrons.html
(2) ESS ACTIVITY REPORT , https://europeanspallationsource.se/sites/default/files/ess_activity_report_2011-12.pdf
(3) Neutrons for science and technology, Published in 2015. file:///C:/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/20150723_ensaecns-broschuere_s.pdf
(4) https://europeanspallationsource.se/ess-mandate
(5) https://europeanspallationsource.se/ess-mandate
(6) Prioritisation of Support to ESFRI Projects for Implementation The European Strategy Forum on Research Infrastructures 7 April 2014
https://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
(7) ESS | Activity Report 2015, https://europeanspallationsource.se/sites/default/files/activity_report_2015.pdf
(8) COMMISSION IMPLEMENTING DECISION (EU) 2015/1478 of 19 August 2015 on setting up the European Spallation Source as a European Research
Infrastructure Consortium (European Spallation Source ERIC), http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015D1478&from=EN
(9) European Spallation Source, Activity Report 2015, https://europeanspallationsource.se/sites/default/files/ess_activity_report_2015_online_version.pdf
(10) https://en.wikipedia.org/wiki/European_Spallation_Source#cite_note-20
(11) European Spallation Source (ESS): Challenges and opportunities for Nordic Research and Innovation! Nordic conference: Scandic Hotel, Vester Søgade,
Copenhagen, 7th December 2015 9.30 – 16.00. http://snss.se/?p=313
(12) Neutron facility: European Spallation Source is on track, http://www.nature.com/nature/journal/v519/n7543/full/519291a.html
(13) The European Spallation Neutron Source (ESS), http://cordis.europa.eu/project/rcn/88501_en.html
(14) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
(15) http://cordis.europa.eu/result/rcn/159600_en.html
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(16) Neutron Scattering and Muon Spectroscopy Integrated Initiative, NMI3-II, http://cordis.europa.eu/project/rcn/101851_en.html
(17) BrightnESS, http://cordis.europa.eu/project/rcn/197996_en.html
(18) World class Science and Innovation with Neutrons in Europe 2020 – SINE2020, http://cordis.europa.eu/project/rcn/198195_en.html
(19) http://www.adsabs.harvard.edu/

Dates and information

7. PETRA III - Positron-Elektron-Tandem-Ring-Anlage at DESY (Deutsches Elektronen-Synchrotron A Research Centre of the Helmholtz Association)
Topic
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Type
single – sited, national RI of global interest, national governance
Discipline of sciences /Scientific
Structure and Dynamics of Matter, Materials Science, Energy, Enabling Technologies, Health
domain/
PETRA basic information
PETRA (positron-electron tandem-ring facility) was built between 1975 and 1978. PETRA originally served for research on
elementary particles. Research at PETRA lead to an intensified international use of the facilities at DESY. Scientists from China,
England, France, Israel, the Netherlands, Norway and the USA participated in the first experiments at PETRA. In 1990 the facility
was taken into operation under the name PETRA II as a pre-accelerator for protons and electrons/positrons. In March 1995,
PETRA II was equipped with undulators to create greater amounts of synchrotron radiation with higher energies, especially in
the X-ray part of the spectrum. As PETRA III, the third incarnation for the PETRA storage ring is operating a regular user
programme as the most brilliant storage ring based X-ray source worldwide since August 2010. (1) The upgrade of the PETRA
II storage ring to PETRA III required the total rebuilding ring to provide the electron-beam optics for eight straight sections,
each offering space for insertion devices - so-called "undulator" magnets. 14 beamlines with independently tunable insertion
devices are available. (2) The next reconstruction of PETRA III started in February 2014. (3) Since February 2015, the technical
hall infrastructure is being installed. The commissioning of the first two beamlines for X-ray absorption spectroscopy P64/P65
started in September 2015. They are avialbale for regular user operation since 2016. (3)
At present PETRA III is the new high brilliance 3rd Generation Synchrotron Radiation Source at DESY.(4)
DESY (Deutsches Elektronen DESY is a national research centre supported by public funds and member of the Helmholtz Association, with locations in
Synchrotron), Hamburg
Hamburg and Zeuthen (Brandenburg). Helmholtz Association - Germany’s largest scientific organisation dedicated to
pursuing the long-term research goals of state and society, and to maintaining and improving the livelihoods of the
population. The Helmholtz Association brings together 18 scientific-technical and biological-medical research centres. (5)
of PETRA III and its The ring of PETRA III is being expanded to include two new experimental halls (North and East). (6)
It was DESY's intention to provide photons of very high brilliance from storage rings to the user community. (7)
The two new PETRA III experimental halls will provide highly-specialised experimental stations to scientists from all over the
Extention
results
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world, and thus ideal conditions for examining materials and structures on the atomic scale and optimising them for future
applications. (8)
The major improvement provided by PETRA III concerns the horizontal emittance.(9)
Budget of PETRA III extention The overall budget of the PETRA III extention project was €225 million, shared between the German Federal Government (90%)
project
and the City of Hamburg (10%). (9)
International contribution to Three of the beamlines in PETRA III’s new experimental hall were built in collaboration with scientists from India, Sweden and
beamlines in PETRA III
Russia. (8)
Four high-brilliance undulator beamlines will be built, three in collaboration with international partners, Sweden, India and
Russia which will all be located in PETRA III hall East.(10)
PETRA III and EMBL Cooperation The European Molecular Biology- Laboratory (EMBL) and DESY were extending their collaboration and created by 2010 the
the EMBL@PETRA III, an integrated research facility for structural biology at DESY. Its state-ofthe-art. experimental stations
enable researchers to make advances- in protein crystallography and small-angle X-ray scattering of biological materials. In
the new facility, all the steps involved – from high-throughput protein crystallization and sample preparation to data
processing – can be performed under one roof. This advance will decidedly speed up the research on molecules that make
the difference between human health and disease. (11)
Scientific scope of PETRA III
The particle accelerator PETRA III produces high-intensity and narrowly focussed beams of X-rays with which research
scientists can study biomolecules or nanomaterials. (8)
A hair-thin, brilliant X-ray beam such as the one produced by PETRA III gives researchers vital advantages:
- molecular biologists can explore the atomic structure of tiny protein crystals. An important application of this
exploration will be the development of new drugs that can be targeted precisely at the location where a pathogen
attacks;
- PETRA III also opens many different opportunities in the field of materials research. For certain applications, materials
researchers- need highly energetic photons with high penetration power – for example, to test welding seams or to
check production parts for signs of fatigue.
- the examination of inner structures of materials. The high brilliance-X-rays from PETRA III will make it possible to study
structures in different materials with an accuracy of less than one micrometre in high-speed exposures. As a result, even
fast process sequences, such as foam formation, can be studied in serial 3D images. (11)
The investigation of the relation between macroscopic and micro-structural properties of polycrystalline materials, graingrain-interactions, recrystallisation processes, and the development of new & smart materials or processes. (12)
The Federal Ministry supported the extension of the light source PETRA III with about 57 million Euros. (8)
- Using DESY's bright X-ray light source PETRA III, a team of scientists has discovered unexpected facts about the most
abundant mineral on Earth, the mineral bridgmanite. The new study revealed that bridgmanite can form an iron-bearing
Fundamental reserach at PETRA
III
Funds for research
Scientific discoveries owing to
PETRA III (exemples)
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variety which has never been synthesised in laboratories before. This variety can indeed exist throughout the entire mantle
and can change the view of the properties of our planet and its behaviour deep underneath the surface. The crystal structure
of bridgmanite is the key to unravel its properties and effects on the dynamics of our planet. (13)
- Together with colleagues from Brazil and China, Hamburg scientists working on DESY’s X-ray light sources PETRA III have
developed a promising approach for outsmarting hospital germs that are resistant to antibiotics. (14)
The ring accelerator PETRA, which is 2300 metres long can be expanded to become an extremely narrowly focused, highresolution 3D x-ray microscope, offering outstanding research prospects for cutting-edge nanoscience and materials science.
Plans for an ultimate x-ray microscope of this kind are being drawn up now by DESY. The project is entitled PETRA IV, and
when completed it will allow scientists to examine the physical and chemical processes taking place inside materials on all
scales – from millimetres through to atomic dimensions. Sequences of events that occur on a molecular level in catalytic
converters, batteries or microchips, could be analysed under realistic operating conditions; the properties of promising new
materials and the processes involved could be understood and controlled, and as a result materials having nanostructures
could be custom-built. The findings of x-ray nanoanalytics are essential for future applications in energy, communications and
security technologies, as well as in health and transport. Implementing of the new technology will involve rebuilding the
storage ring within the existing PETRA ring tunnel. The conversion could start in the middle of 2024 and be completed by
2026. (15)
The time slots available for doing research at the storage ring, which operates round the clock, are allocated by means of a
strict selection procedure based on excellence. The interest among international researchers was huge, and very soon all 14
beamlines were overbooked several times over. (8)
Every year, about 2000 scientists from all over the world and from virtually all disciplines of natural science make their way to
Hamburg to work at DESY photon sources. They take advantage of the unique light source FLASH, the world’s first freeelectron laser generating radiation in the vacuum ultraviolet and soft X-ray regions, and PETRA III delivering X-ray radiation
of an especially high brilliance. 20 beamlines with more than 60 instruments and experimental setups are available for user
experiments at PETRA III and FLASH. The use of the facility is free of charge for academic research which is being published
according to established standards. Special conditions and application procedures are offered for industrial users. (16)
More than 2100 users have used DESY photon sources in 2013. (17)
In order to strengthen cooperation with industry, DESY Photon Science has created an Industrial Service Group. There are
three contract types for industrial access:
- Feasibility Studies:
To check whether conducting an investigation at DESY leads to the desired results, feasibility studies can be performed up to
four hours of measurement time (and scientific support), which is free of charge.
- Short-Term Access:
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A fast access to the equipment is possible from a measurement time of four hours. Depending on the total measurement
time, the desired beamline and whether the results are going to be published, the costs range up to 786€ per hour.
- Long-Term Cooperation:
An industrial company enters into a contract with DESY and pays an annual lump sum. Therefore the company gets a fast and
flexible access to measurement times and it will be supported in the experiments by Service Industry Group.(17)
DESY is involved in a new EU project that aims to coordinate research in the field of nanoscience in Europe “Nanoscience
Foundries and Fine Analysis” (NFFA Europe). (26) Within the new NFFA Europe infrastructure the NanoLab at
DESY offers European users means for synthesis, chemical and structural analysis, and structuring of nanomaterials. The
focus is particularly on the combination of electron microscopy with synchrotron radiation based techniques at dedicated
PETRA III beamlines. (18)
NANOSCIENCE FOUNDRIES AND FINE ANALYSIS – EUROPE - NFFA-Europe, Project reference: 654360
From 2015-09-01 to 2019-08-31
Participant countries: Italy, France, Germany(DESY and three other institutions), Switzerland, Greeece, Spain, Sweden Austria,
Slovenia, United Kingdom.
NFFA-EUROPE will implement the first open-access research infrastructure as a platform supporting comprehensive projects
for multidisciplinary research at the nanoscale extending form synthesis to nanocharacterization to theory and numerical
simulation. (19)
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(20) https://en.wikipedia.org/wiki/DESY#PETRA_II
(21) http://photon-science.desy.de/facilities/petra_iii/machine/index_eng.html
(22) http://photon-science.desy.de/facilities/petra_iii/petra_iii_extension_project/index_eng.html
(23) http://photon-science.desy.de/facilities/petra_iii/index_eng.html
(24) https://www.helmholtz.de/en/about_us/
(25) http://www.desy.de/about_desy/desy/large_scale_facilities_for_science/index_eng.html
(26) http://photon-science.desy.de/facilities/petra_iii/upgrade_study_2003/index_eng.html
(27) DESY inaugurates new research halls at high-brilliance X-ray source PETRA III, http://photonscience.desy.de/news__events/news__highlights/desy_inaugurates_new_research_halls_at_high_brilliance_x_ray_source_petra_iii/index_eng.html
(28) PETRA III - Facility Information, http://photon-science.desy.de/facilities/petra_iii/facility_information/index_eng.html
(29) PETRA III Extension Project, https://petra3-extension.desy.de/sites2009/site_petra3-ext/content/e84814/e86693/e157494/P21_TDR_Final_07-08-2013.pdf
(30) Brilliant ring PETRA III – a jewel with many facets, http://petra3-project.desy.de/e11/e5929/e5930/HighLights_AuszugPETRAIII_eng.pdf
(31) http://www.scientific.net/MSF.772.57
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(32) Scientists X-ray the most abundant mineral of Earth, http://photonscience.desy.de/news__events/news__highlights/scientists_x_ray_the_most_abundant_mineral_of_earth/index_eng.html
(33) Analysis reveals promising approach in the battle against resistant bacteria, http://photonscience.desy.de/news__events/news__highlights/analysis_reveals_promising_approach_in_the_battle_against_resistant_bacteria/index_eng.html
(34) http://www.desy.de/research/facilities__projects/petra_iv/index_eng.html
(35) http://photon-science.desy.de/users_area/new_users/index_eng.html
(36) http://photon-science.desy.de/users_area/industrial_users/industrial_access/industrial_access/index_eng.html
(37) http://www.desy.de/news/news_search/index_eng.html?openDirectAnchor=803
(38) NANOSCIENCE FOUNDRIES AND FINE ANALYSIS – EUROPE - NFFA-Europe, http://cordis.europa.eu/project/rcn/198072_en.html

Dates and Informations

8. ESO- European Southern Observatory (the European Organisation for Astronomical Research in the Southern Hemisphere)
Topic
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ESO, the European Southern Observatory is the foremost intergovernmental astronomy organisation in Europe and the
world’s most productive astronomical observatory. (1)
Germany, Belgium, France, Netherlands, Sweden signed on 5 October 1962 Convention on the the establishment of a joint
observatory in South Africa. In the course of the year 1962 ESO became actively interested in the possibilities offered by the
Andes Mountains in South America. On August 6, 1963 the ESO Committee had decided unanimously to choose the Andes
Mountains (Chile) for the site of the ESO Observatory. (2)
Country, formally joined: Austria–2009, Belgium-1967,Brazil-Ratification pending, Czech Republic-2007, Denmark-1967,
Finland-2004, France-1964, Germany-1964, Italy-1982, Netherlands-1964, Poland-2015, Portugal-2001, Spain-2007,
Sweden -1964, Switzerland-1982, United Kingdom-2002. (3)
In the Atacama Desert of northern Chile, the European Southern Observatory (ESO) has built several collections of
telescopes and observatories on remote, arid mountaintops. (4)
La Silla observatory - Two 4-meter class telescopes since 1969. La Silla, hosts the New Technology Telescope (NTT) inaugurated
in 1989 and the first in the world with a computer-controlled main mirror.(5)
Chajnantor observatory – since 2013, Atacama Large Millimeter Array (ALMA ), an array of 66 movable radiotelescopes
(aperture synthesis): unparallel sensitivity and resolution. A collaboration among Europe (37.5%), North America (37.5%) and

Type
Multi-cited, different locations of facilities of ESO
Discipline of sciences/Scientific Astronomy and Astrophysics
domain
Description
Fundation

Members

Sites of the facilities of ESO
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East Asia (25%). On the same high altitude plateau, Chajnantor, ESO operates the antenna APEX (Atacama Pathfinder
Experiment telescope) in partnership with the German Max Planck Gesellschaft and the Swedish Onsala Space Observatory.
(6) Paranal observatory - Very Large Telescope (VLT), 4 telescopes each of 8.2m, since 1999, Near-infrared interferometer
(VLTI), Two other telescopes, VST (2.5m, visible) and VISTA (4m, near-infrared), Currently the most advanced optical and
infrared ground-based facility in the world (7)
ESO Headquarters are located in Garching, near Munich, Germany.
ESO’s offices in Chile are located in Vitacura, Santiago. ESO Vitacura is an active node for training new generations of
researchers, acting as a bridge between scientists in Europe and Chile. (8)
ESO, the European Southern Observatory (or formally the European Organisation for Astronomical Research in the Southern
Hemisphere), is an inter-governmental organisation supported by 16 Member States, along with the host state of Chile. (9)
Management Structure: The Director General (DG) leads the Organisation. The oversight structure of ESO consists of the
Council as the governing body, the Finance Committee reporting to Council on all financial matters, and the Science and
Technology Committee advising Council and the DG on technical and scientific aspects. ESO’s main organisational and
operational units are the Directorates. Since 1st July 2013, there are five Directorates at ESO: Directorate of Administration (DoA); Directorate of Engineering (DoE); Directorate of Operations (DoO); Directorate of Programmes (DoP); and the
Directorate for Science (DSC). (6)
- to enable major scientific discoveries by constructing and operating powerful observational facilities that are beyond

the capabilities of individual Member States and to foster astronomical cooperation within its Member States.(2)

- to serving the astronomical community in the member states and the rest of the world (7)
ESO provides state-of-the-art research facilities to astronomers.(10)

Budget
Expenditure budget amounts to 194,1 million euros in 2015, and the approved 2016 expenditure budget amounts to
226.2 million euros (8)
Staff
Around 630 staff, mainly engineers and support personnel; somewhat over 100 scientists (physicists and astronomers) (5) In
2015 683 staff. (8)
Publictions, based on the 1973-2016 : 6984 (11)
research
made
in
ESO In 2013 alone, over 840 refereed papers based on ESO data were published. (12) In 2015 alone, 860 of articles
Observatories
were published. (8)
By the end of 2015, the ESO telescope bibliography (telbib) contained 12 005 papers that use data from ESO’s observing
facilities and have appeared in refereed journals since 1996.(12)
Technological development
Technologies that have been developed or extended in collaboration with industry through an ESO development contract or
colloboration agreement (exemples) :
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- Cooled IR (Infrared);
- VolumePhase Holographic Gratings;
- Peel-off cleaning technique for telescope mirrors;
- Photonic crystal fibres
And also in: Active and adaptive optics, Laser-assisted adaptive optics, Advanced instrumentation, Segmented mirrors,
Interferometry, High-precision metrology, Atmosphere profile characterization, High-throughput, low-noise detectors in the
visible, infrared and submillimeter, Detector controllers Massive intercontinental data transfer, Data storage and mining (7)
ESO know-how available for use On an exceptional basis ESO protects the know-how it develops by applying for a patent. Currently ESO owns two patents:
1) Narrow Band Fiber Raman Optical Amplifier;
2) Blackbody Calibration Standard for Submillimeter Frequency Range (13)
Users
Each year, about 2000 proposals are made for the use of ESO telescopes, requesting between four and six times more nights
than are available. (14)
The socio-economic impact of the perceived impact by European Southern Observatory's suppliers of collaborating in the construction:
ESO XIV
- spillover effects coming from the Very Large Telescope project;
- Technological excellence and marketing benefits were the spillovers most recognised by suppliers. In general, the
perceived impact by companies was lower than that of research centres. (15)
ESO in Roadmaps of ESFRI XV
ESO as well as astronomy-related national and regional funding organisations lunched the initiative to create in 2005
ASTRONET (The Astrodynamics Network), consortium of European funding agencies formed to assemble a comprehensive,
science-based strategic plan for the development of all of European astronomy for the next 15-20 years. (16) Project
ASTRONET was developed in interrelation with other relevant major fora, such as theEuropean Strategy Forum on Research
Infrastructures (ESFRI). In Roadmap 2006 ESFRI describing the scientific needs for Reserach Infrastructures indicated the
necessity to tackle questions of Dark Matter, Dark Energy, the emergence of the first stars and galaxies in the universe and
their evolution new instruments are required to provide data across the electromagnetic spectrum. ESFRI presented in
Roadmap 2006 and in the next Roadmaps The Extremely Large Telescope (ELT) as the follow up project of the current
generation of optical telescopes. (17) In 2010, the ESO Council selected Cerro Armazones, 22 km from Paranal, as the baseline
site for the planned 40-metre-class European Extremely Large Telescope E-ELT. (18) In Roadmap 2016 European Extremely
Large Telescope – E-ELT is presented as an integral part of ESO. Construction phase: 2014-2024. The E-ELT first observation
is planned for 2024. Estimated costs: 1.000 M€. (19)
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European
Astronomy
& 1) FP-6 COORDINATION, Coordinating Strategic Planning for European Astronomy - ASTRONET, Project ID: 26075, From 2005Astrophysics in EU Framework 09-01 to 2010-12-31
Programmes
Participant Countries France, Germany, Italy, United Kingdom, Sweden, Spain, Netherlands, Poland. (20)
2) FP7-INFRASTRUCTURES, Enabling Virtual Access to Latin-american Southern Observatories- EVALSO, Project ID: 21289,
From 2008-01-01 to 2011-06-30
Participant Countries: Chile, Germany (ESO and RUHR-UNIVERSITAET BOCHUM), Italy, Netherlands, United Kingdom,
Urugway. (21)
3) FP7-INFRASTRUCTURES, Optical Infrared Co-ordination Network for Astronomy – OPTICON, Project ID: 312430, From 200801-01 to 2011-06-30;
Participant countries: Germany, United Kingdom, Italy, Spain, France, Netherlands, Australia, Sweden, Greece, Portugal,
Ireland, Poland, Hungary. (22)
4) FP7-INFRASTRUCTURES, Euro-VO International Cooperation Empowerment - EuroVO-ICE, Project ID: 261541,
Participant countries: France, Germany (ESO), Italy, United Kingdom. (4)
5) FP7-PEOPLE, The Astrodynamics Network - Astronet II, Project ID: 289240, From 2012-01-01 to 2015-12-31
Participant Countries: Spain, United Kingdom, Turqey, Italy, Finland, Poland (23)
6) FP7-INFRASTRUCTURES, Coordinating strategic planning for European Astronomy- ASTRONET, Project ID: 262162
From: 2011-01-01 to: 2015-06-30
Participant Countries: France, Spain, Germany, ESO, Italy, Sweden, United Kingdom, Netherlands, Poland, Czech Republic.(24)
7) FP7-INFRASTRUCTURES, Preparing for the construction of the European Extremely Large Telescope - E-ELT Prep
Project ID: 211257, From: 2008-01-01 To: 2010-06-30
Participant Country: Germany –ESO (25)
8) FP7- PEOPLE, ESO Fellowship Programme for ALMA - ESO-FEL-ALMA08, Project ID: 229517, From 2009-02-01 to 2013-0131;
Participant Country: Germany, ESO.(26)
European
Astronomy
& 1) Astronomy ESFRI and Research Infrastructure Cluster – ASTERICS, Project ID: 653477, From 2015-05-01 to 2019-04-30,
Astrophysics in H2020
ongoing project
Participating Countries: Netherlands, France, Italy, United Kingdom, Spain, Germany (all members of ESO). (27)
2) Green Flash, energy efficient high performance computing for real-time science – GreenFLASH, Project ID: 671662,
From: 2015-10-01 to 2018-09-30, ongoing project
Paticipant Countries: France United Kingdom, Italy. (28)
25 may 2016 ESO signed in Garching bei München, the contract with the ACe Consortium for the construction of the dome
and telescope structure of the European Extremely Large Telescope (E-ELT). The contract covers the design, manufacture,
ESO – E-ELT
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transport, construction, on-site assembly and verification of the dome and telescope structure. With an approximate value of
400 million euros, it is the largest contract ever awarded by ESO and the largest contract ever in ground-based astronomy.
The European Extremely Large Telescope (E-ELT), with a main mirror 39 metres in diameter, will be the largest optical/nearinfrared telescope in the world: truly the world’s biggest eye on the sky. (29)

(1)
Group of Senior Officials on Global Research Infrastructures Progress Report 2015, Meeting of the G7 Science Ministers, 8-9 October 2015,
https://www.bmbf.de/files/151109_G7_Broschere.pdf
(2)
Adriaan Blaauw, ESO'S EARLY HISTORY, The European Southern Observatory from concept to reality,
https://www.eso.org/public/archives/books/pdfsm/book_0044.pdf
(3)
https://www.eso.org/public/about-eso/memberstates/
(4)
The European Southern Observatory, http://www.theatlantic.com/photo/2013/01/the-european-southern-observatory/100444/
(5)
https://en.wikipedia.org/wiki/European_Southern_Observatory#ESO_3.6-metre_telescope
(6)
EUROPEAN ORGANISATION FOR ASTRONOMICAL RESEARCH IN THE SOUTHERN HEMISPHERE, http://www.eso.org/public/archives/static/abouteso/organisation/eso-high-level-structure-2016.pdf
(7)
Highlights of the program of the European Southern Observatory http://www.icranet.org/1jg/talks_1jg/comeron.pdf
(8)
ESO - European Organisation for Astronomical Research in the Southern Hemisphere, Annual Report 2015,
http://www.eso.org/public/archives/annualreports/pdfsm/ar_2015.pdf
(9)
https://www.eso.org/public/about-eso/organisation/
(10) https://issuu.com/eso_observatory
(11) http://adsabs.harvard.edu/cgi-bin/nph-basic_connect?qsearch=European+Southern+Observatory&version
(12) Basic ESO Publication Statistics, http://www.eso.org/sci/libraries/edocs/ESO/ESOstats.pdf
(13) https://www.eso.org/public/industry/techtrans/Developments.html
(14) https://www.eso.org/public/about-eso/esoglance/
(15) André Fernandes; Argentino Pessoa; Mário Rui Silva, Does astronomy generate economic benefits? Technological innovation seen through the lens of the
European Southern Observatory's Very Large Telescope, International Journal of Technology, Policy and Management, 2014 Vol. 14 No. 4, DOI:
10.1504/IJTPM.2014.064998
(16) Periodic Report Summary 1 - ASTRONET (Coordinating strategic planning for European Astronomy), http://cordis.europa.eu/result/rcn/149642_pl.html
(17) European Roadmap for Research Infrastructures Report 2006,
http://ec.europa.eu/research/infrastructures/pdf/esfri/esfri_roadmap/roadmap_2006/esfri_roadmap_2006_en.pdf#view=fit&pagemode=none
(18) https://www.eso.org/sci/facilities/eelt/site/
(19) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
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http://cordis.europa.eu/project/rcn/106123_en.html
http://cordis.europa.eu/project/rcn/86429_en.html
http://cordis.europa.eu/project/rcn/106306_en.html
http://cordis.europa.eu/project/rcn/101558_en.html
http://cordis.europa.eu/project/rcn/97339_pl.html
http://cordis.europa.eu/project/rcn/86748_pl.html
ESO-FEL-ALMA08 Report Summary, http://cordis.europa.eu/result/rcn/57059_en.html
http://cordis.europa.eu/project/rcn/196641_en.html
http://cordis.europa.eu/project/rcn/197543_pl.html
Astronomy Now, The UK’s best astronomy magazine, https://astronomynow.com/2016/05/25/eso-signs-e400-million-contract-for-e-elt-dome-and-39metre-telescope-structure/

Dates and informations

9. ISIS – The ISIS Neutron and Muon Source
Topic
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Type of research infrastructure
Single-cited, national research infrastructure with global interest, national governance
Discipline of sciences/Scientific Neutron/Muon science
domain
ISIS in the UK science
ISIS is the world's leading pulsed neutron and muon source, located at the Rutherford-Appleton Laboratory. (1) Rutherford
Appleton Laboratory is owned and operated by STFC (Science&Technollogy Facilities Council) and located on the Harwell
Science and Innovation Campus in Oxfordshire. STFC is an independent, non-departmental public body of the UK
Government’s Department for Business, Energy & Industrial Strategy (BEIS). (2) STFC is one of seven UK Research Councils. (3)
ISIS provides beams of neutrons and muons that enable scientists to probe the microscopic structure and dynamics of matter.
(4)
ISIS is not an acronym. The name was selected for the official opening of the facility in 1985, prior to this it was known as the
SNS, or Spallation Neutron Source. (5)
ISIS mission
To produce beams of neutrons and muons that allow scientists to study materials at the atomic level using a suite of
instruments, often described as ‘super-microscopes’. To support a national and international community of scientists who
use neutrons and muons for research in physics, chemistry, materials science, geology, engineering and biology. (6)
ISIS as UK’s major scientific The Spallation Neutron Source, ISIS, accelerator-based pulsed neutron source was approved in 1977. Cumulative government
achievements
investment in ISIS is of £700 million. (7)
www.i3u-innovationunion.eu
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It is the only facility of its kind in the UK and the first major facility of its type in the world. It has enabled scientists from the UK
and around the world to study materials at the atomic and molecular scale and work on the frontiers of biomedical research,
chemistry, pharmaceuticals and fundamental biochemistry, in support of applications including anti-microbial resistance,
clean energy, the environment, nanotechnology and materials engineering. (7)
Recent study on the impact of ISIS in the 30 years since 1984 estimates that ISIS has delivered at least £1.4 billion in net
economic impact. Scientific and economic benefits of a further £1 billion are expected through to 2030 and beyond. (7)
STFC and other GRI
STFC pays a contribution to ESO. In 2015 consolidated contribution to ESO was equal to 18 807 000 £ (8)
UK was selected to host the headquarters of the Square Kilometre Array (SKA) (3)
Neutron sources in Japan, China and the USA have benefited from ISIS expertise and technology, and ISIS is supporting the
construction of the new European Spallation Source (ESS), by means of a £30 million instrument package, part of an overall
£165 million UK contribution towards construction managed by STFC. (7)
Towards an international ISIS Since very beginning after the decision on the construction of ISIS, agreements on interaction with laboratories engaged in
neutrino projects from India, Germany, Italy, France, Sweden, Japan were signed (9) . In 1987 MoU on multinational ventures
on muon facilities of the UK with France, Germany, Italy, Sweden and the European Commission was signed aimed towards
the exploitation and development of ISIS as a European facility. (9)
ISIS has had EU funding to support European researchers (EU Projects NMI3 and NMI3-II, ended in January 2016). EU funding
covered the cost of ISIS beamtime, together with travel and subsistence expenses for up to two scientists per experiment.
The EU has currently removed this funding in Horizon 2020. (10)
Staff
Staff is composed of : Instrument scientists, support staff, management staff, STFC Research Fellows
In 2015 total staff - 404 persons (11)
Type of activity
- Accelerator-based neutron source;
- Fundamental studies of materials, on clean energy and the environment, pharmaceuticals and health care,
nanotechnology and materials engineering, catalysis, polymers. (12)
Science and
ISIS has made contributions to many research areas including new materials, surfactants and superconductivity. Examples
Research in ISIS
include:
- Buckyballs: Buckyballs are a novel form of carbon, discovered in 1985. (7)
- Magnetism: from electric motors to computer hard disks, magnetism underpins much of modern technology, and ISIS
has enabled a wide variety of studies of magnetic materials for 30 years. (7)
Research carried out at ISIS has helped to bring about significant improvements in our daily lives (exemples):
- Improvements in hip replacements;
- Advancing materials research: advances in spintroni materials could revolutionise a globally important industry;
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- Reducing greenhouse gases: patented technology is helping to meet the UK’s greenhouse gas emission targets. ISIS
helped to develop a new material, NOTT-300, for carbon capture and storage which is more efficient than current
materials;
- Keeping nuclear power plants safe: ISIS was used to predict the lifetime of welds and the knowledge gained enabled life
extensions to 15 nuclear reactors. (7)
Research is organised in groups, across scientific fields: Biology and Biomembranes, Crystallography, Disordered Materials,
Engineering, Excitations and Polarized Neutrons, Large Scale Structures, Molecular Spectroscopy, Muons, RIKEN-RAL Muon
Group Theory, Polarized neutrons. (13)
At ISIS groups of reaserachers gives a unique insight and develope research in: drugs for controlling disease, drugs to tackle
infectious diseases and antibiotic resistance, neutron scattering in catalysis and energy materials, the structure of fundamental
bacterial protein, protection of crops (neutrons could reveal how pesticides protect crops), improving freeze storage
techniques, catalyst for high yields of biofuel, methane storage in the form of gas hydrates, the so-called solid methane
storage (4) .
ISIS uses neutrons and muons to investigate how materials work at the atomic level. 38 instrument are installed at ISIS (14)
A significant number of instruments developed at ISIS are world firsts, which have been widely adopted at other
large-scale facilities. For example, a specialised, high-pressure sample cell which enabled a new understanding of materials at
high pressures has been adopted by many facilities worldwide. (7) At the heart of ISIS is an 800 MeV proton accelerator
producing intense pulses of protons 50 times a second. The accelerator consists of an injector and a synchrotron. (15)
A large proportion of the science carried out on ISIS maps directly onto the UK’s key scientific priorities including energy,
environment, health, information technology and security. (16)
- ISIS has provided a manufacturer of industrial catalysts with unprecedented atomic-scale insights into one of their key
products. ISIS has enabled catalyst researchers to understand exactly how the widely used catalyst works at the atomic
scale. This understanding will help the company increase market share by convincing customers that it has the
knowledge to maximise the catalyst’s effectiveness and avoid operational problems in new applications. (17)
- By studying stress, researchers from Heriot Watt University and ISIS could extend the life of orthopaedic implants.
Scientists from Heriot-Watt University in Edinburgh are using ISIS’s neutron beams to investigate hip implant coatings,
collecting vital stress measurements to determine how this relates to implant failure. (18)
New neutron sources in other countries are based on the ISIS accelerator method of neutron production. New neutron sources
are being based on ISIS ideas and technology. Recent research has impacted on:
health developing bio-compatible materials including a new method for cleft palate treatment and plastic surgery;
environment - identifying solutions for waste water treatment, such as characterizing the breakdown of environmental
contamination by natural enzymes;
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energy discovering new materials for hydrogen storage and clean energy;
technology - improving the performance of mobile phone components;
culture analysing archaeological, historical and art objects non-destructively (19)
Cella Energy, a spin-out company from the ISIS neutron source has developed a novel technology that allows hydrogen to be
stored in a cheap and practical way, making it suitable for widespread use as a carbon-free alternative to petrol. (20)
Every year over 400 papers are published based on research at ISIS. These span a wide range of scientific disciplines, from
pharmacology, cultural heritage and engineering to fundamental chemistry and magnetism. (21)
456 journal publications came out in 2014 based on ISIS research (12)
446 journal publications came out in 2013 based on ISIS research (21)
at least 419 publications came out in 2012 from ISIS work (22)
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Users
In the 14/15 year
1071 individual users, 479 (45%) of which were students (12)
In the 2013-2014 year 1366 individual users, 674 of which were students (21)
In the 2012-2013 year 1370 individual users, 641 of which were students (22)
The 14/15 year included a long shutdown from September 2014 to February 2015 to allow work to be done within the facility.
Hence the number of reported experiments and days delivered to the use programme is less than in other years. (12)
Cooperation with industry
59 separate companies were involved in ISIS experiments, from large multi-nationals to small hi-tech start-ups (21)
International collaboration
- An agreement has been signed to promote collaboration between ISIS and the China Spallation Neutron Source. The
memorandum of understanding commits the two facilities to establishing a series of cooperative research programs. (21)
- The Science and Technology Facilities Council (STFC) and the Consiglio Nazionale delle Ricerche (CNR, the Italian
National Research Council) signed an agreement in March 2014 to further develop collaboration between the two
countries in the field of neutron scattering using the STFC ISIS facility. (21)
- ISIS signed a Memorandum of Understanding with the European Spallation Source (ESS) in January 2014 concerning an
extensive programme of technological collaboration, ranging from accelerator diagnostics to data analysis. (21)
- ISIS has 26 active agreements with research institutes, laboratories and Government Departments in 12 countries, and
international researchers have invested in excess of £110 million in order to access the facility and support its
development. One such collaboration, between ISIS and the RIKEN Institute in Japan, has resulted in RIKEN making a
multimillion pound investment in ISIS. Operational since 1994, the RIKEN-RAL facility has produced over 400 papers,
received researchers from more than 70 Japanese institutions and stimulated collaborations with a further 35
institutions around the world (7)
ISIS in FP7-INFRASTRUCTURES - Integrated Infrastructure Initiative for Neutron Scattering and Muon Spectroscopy – NMI3,
From 2009-02-01 to 2013-01-31,
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Participant Countries: France, Hungary, United Kingdom, Germany, Switzerland, Netherlands, Czech Republic, Italy, Austria,
Romania, Denmark, Portugal, Russia. (23)
- Neutron Scattering and Muon Spectroscopy Integrated Initiative - NMI3-II, From 2012-02-01 to 2016-01-31,
Participants States: France, United Kingdom, Hungary, Germany, Switzerland, Netherlands, Czech Republic, Italy, ESS Sweden,
Spain, Denmark (24)
ISIS
in H2020-EU.1.4.1.1. - SINE2020 - World class Science and Innovation with Neutrons in Europe 2020 From 2015-10-01 to 2019-09-30, ongoing
Developing new world-class project.
research infrastructures
Participant countries: France, Czech Republic, Sweden (European Spallation Source-ERIC), United Kingdom, Switzerland,
Germany, Netherlands, Spain, Denmark, Hungary, Portugal, Italy. (27)
In the framwork of SINE2020 ISIS is the leader of the projest’s task on Chemical deuteration by catalytic H-D exchange and
synthesis of surfactants.(25)

ISIS
in H2020-EU.1.3.4. - Rutherford International Fellowship Programme – RIFP From 2015-07-01 to 2020-06-30
Increasing structural impact by The Rutherford International Fellowship Programme (RIFP) will be a new, high-quality Post-Doctoral scheme aimed at research
co-funding activities
excellence and promoting researcher mobility and training. Included will be the ISIS and other scientific institution of the UK
will be included in RIFP. (26)
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(1) https://www.fisica.uniroma2.it/~vesuvio/dins/
(2) http://www.stfc.ac.uk/about-us/key-facts-and-figures/
(3) STFC ANNUAL REPORT 2015-2016 https://www.stfc.ac.uk/files/corporate-publications/stfc-annual-report-2015-16/
(4) http://www.isis.stfc.ac.uk/science/science.html
(5) https://en.wikipedia.org/wiki/ISIS_neutron_source#History_and_background_of_ISIS
(6) http://www.isis.stfc.ac.uk/about-isis/aboutisis.htm
(7) Science and Technology Facilities Council, https://www.stfc.ac.uk/files/impact-report-2015/
(8) STFC Annual Report 2014-2015, http://www.stfc.ac.uk/files/corporate-publications/stfc-annual-report-2014-15/
(9) http://www.isis.stfc.ac.uk/about/annual-review/annual-report-pdf-archive/annual-review-198610955.pdf
(10) http://www.isis.stfc.ac.uk/apply-for-beamtime/eu-funding-for-experiments-at-isis9834.html
(11) http://www.isis.stfc.ac.uk/people/people2120.html
(12) http://www.isis.stfc.ac.uk/about/annual-review/2015/2015-annual-review15629.pdf
(13) http://www.isis.stfc.ac.uk/groups/groups-2111.html
(14) http://www.isis.stfc.ac.uk/people/instrument-scientists-4398.html
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(15) http://www.isis.stfc.ac.uk/about/how-isis-works6313.html
(16) http://www.isis.stfc.ac.uk/about-isis/isis-impact/isis-impact8428.html
(17) http://www.isis.stfc.ac.uk/about-isis/isis-impact/giving-industry-a-clearer-understanding-of-catalysts-13165.html
(18) http://www.isis.stfc.ac.uk/about-isis/isis-impact/case-study-extending-the-life-of-hip-implants11798.html
(19) http://www.stfc.ac.uk/research/our-science-facilities/isis/
(20) http://www.isis.stfc.ac.uk/science/energy/new-spin-out-company-from-isis-develops-emission-free-hydrogen-fuel-for-cars11563.html
(21) https://www.stfc.ac.uk/files/science-publications/isis-neutron-and-muon-source-annual-review-2014/
(22) http://www.isis.stfc.ac.uk/about-isis/annual-review/2013/annual-review-2013-pdf14635.pdf
(23) http://cordis.europa.eu/project/rcn/89737_en.html
(24) Neutron Scattering and Muon Spectroscopy Integrated Initiative - NMI3-II, http://cordis.europa.eu/project/rcn/101851_en.html
(25) http://sine2020.eu/randd-activities/chemical-deuteration.html
(26) http://cordis.europa.eu/project/rcn/196979_en.html
(27) http://cordis.europa.eu/project/rcn/198195_en.html
10. LNGS - Laboratori Nazionali del Gran Sasso (Gran Sasso National Laboratory)

LNGS research activities range from neutrino physics to dark matter search, to nuclear astrophysics, and also to earth physics,
biology and fundamental physics. (1)
single – sited, national research infrastructure with global interest, national governance, international Scientific Committee,
LNGS is operated as an international laboratory. (2)
To made the advances in understanding of the fundamental laws of nature and the evolution of the universe, to develop the
research in astroparticle physics. (3)
Located between L’Aquila and Teramo, at about 120 kilometres from Rome, the underground complex which crosses the
Gran Sasso Massif consists of three huge experimental halls (each 100-metre long, 20-metre large and 18-metre high) and
bypass tunnels, for a total volume of about 180 000 m3. (1)
The permeability of cosmic radiation provided by the rock coverage together with the huge dimensions and the impressive
basic infrastructure, make the Laboratory unmatched in the detection of weak or rare signals, which are relevant for
astroparticle, sub nuclear and nuclear physics. (1)
The main task of the Gran Sasso National Laboratory is to host experiments that need a low radioactive background. (10)

Topic
Dates and Informations
Discipline of sciences/Scientific
neutrino and astroparticle physics
domain

Location of LNGS
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Fundation of LNGS
LNGS is funded by the National Institute for Nuclear Physics (INFN), the Italian Institution in charge to coordinate and support
research in elementary particles physics, nuclear and sub nuclear physics. (1) The proposal to build a large underground
Laboratory under the Gran Sasso massif was submitted in late 1970s. By 1987 the civil engineering works were completed and
in 1989 the first experimental apparatus, MACRO, started its data taking. (3)
LNGS in 6FP
Within the 6FP LNGS participated in the ILIAS project (Integrated Large Infrastructures for Astroparticle Physics). ILIAS (20042009) was proposed under the coordination and and review of APPEC (AstroParticle Physics European Coordination) (5)
ILIAS was an Integrated Infrastructure Initiative that has pulled together all of Europe’s leading infrastructures in Astroparticle
Physics to produce a focused, coherent and integrated project to improve the existing infrastructures and their operation as
well as to organise and structure the scientific community to prepare the best infrastructures for the future. (6)
Scientific program of LNGS
Underground nuclear astrophysics was born twenty five years ago in the core of Gran Sasso, when LUNA (Laboratory for
Underground Nuclear Astrophysics) started its activity with a 50kV accelerator. The extremely low laboratory background has
allowed for the first time the realization of nuclear physics experiments with very small count rates, down to a couple of events
per month. This way, the important reactions responsible for the hydrogen burning in the Sun could be studied down to the
relevant stellar energies. (7)
The Gran Sasso National Laboratory of INFN, the largest underground laboratory in the world, holds the leadership in massive
experiments with record performance and low-level background. The present scientific program of LNGS includes a very broad
spectrum of competitive experiments (astroparticle, particle and nuclear physics), including the world-leading ones in the
fields of solar neutrinos, accelerator neutrinos, double beta decay, dark matter and nuclear astrophysics.(3)
Experiments in LNGS
Dark matter: LIBRA, CRESST2, XENON10, WARP; Double Beta Decay: COBRA, CUORICINO, GERDA; Solar neutrinos (geoneutrinos): BOREXINO; Supernova neutrinos: LVD; Nuclear astrophysics: LUNA2; CNGS: OPERA, ICARUS; Equivalence principle:
VIP; other: R&D for LISA. Low radioactivity measurements. Other experiments on geology, biology, environmental issues are
also provided.(11)
Total number of experiments: 2010-19, 2011-18, 2012 – 17, 2013- 19, 2014-19, 2015- 18 (8)
International mobility programs LNGS might provide support to non Italian students and researchers through specific mobility programs.(Program for foreign
of LNGS
visiting guests called „Fondo Spese Soggiorno Ospiti Ricercatori – SSOR, Summer Students at LNGS) (9)
Scientific users
Currently 950 scientists from 32 different Countries are taking part in the experimental activities of LNGS. (1)
The LNGS legal structure
LNGS is a national laboratory of the National Institute for Nuclear Physics (Italian Istituto Nazionale di Fisica Nucleare -INFN).
(2)
Management and organisation LNGS is operated as an international laboratory. Underground space and ancillary resources are allocated to experiments for
of the LNGS
a definite amount of time, in order to guarantee turnover. (2)
LNGS is organised into Divisions and Services: Director, Research Division, Administration, Directorate, Public Affaires &
Scientific Information, The Prevention and Protection, Technical & Geneal Service Division.Two separate bodies, the Laboratory
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2014- 34
2015-30 (8)

2014- 130
2015- 183(8)

Council and the Scientific Committee assist and cooperate with the Director. (10)
Scientific The Scientific Committee is composed by scientific personalities chosen among the national and international community; it
is appointed by the I.N.F.N. President on a proposal of the L.N.G.S. Scientific Committee express opinions and proposals to
the Director about the scientific directions of the Laboratory, about the experiments and their approval, taking into
consideration the available resources, the underground spaces and the proposed duration, according to the Director's
dispositions. (11) The present Scientific Committee is composed by scientists from Switzerland, Italy, Germany, United
Kingdom, Canada, France. (11)
The permanent staff of the LNGS is composed of 83 people (phisicists, technicians, engineers, and administration staff. (10)
2010-1493
2014-1655
2011-1493
2015-1731 (8)
2012-1543
2013-1616
Infrastructures for low background measurements, Instrumentation for Radon monitoring and geophysics, Cryogenic facilities,
LUNA accelerator facility, Computing infrastructures: (12)

Staff
Researchers
involved
in
experiments in site of LNGS and
colaborators
from
different
countries – Total
LNGS facilities
Publications, proceedings and 2010- 114
preprints – total number
2011- 149
2012- 146
2013- 127
Origin
of
scientists
and 2010-32
reaserchers (in number of 2011-32
countries)
2012-35
2013- 34
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(39) https://www.lngs.infn.it/en/lngs-overview
(40) A. Bettini, THE WORLD UNDERGROUND SCIENTIFIC FACILITIES, A COMPENDIUM, 2007, https://arxiv.org/ftp/arxiv/papers/0712/0712.1051.pdf
(41) LUCIA VOTANO, Origin and Status of the Gran Sasso INFN Laboratory, 2014, http://www.casinapioiv.va/content/dam/accademia/pdf/sv119/sv119-votano.pdf
(42) http://www.lngs.infn.it/images/REIS/educational/img_varie/educational/cover_ing.pdf
(43) N. Ferrari, Laboratori Nazionale del Gran Sasso and the ILIAS Initiative, http://www-lsm.in2p3.fr/ilias/n2/Docs/Paper_idm04_LNGS.pdf
(44) ILLIAS, https://cordis.europa.eu/infrastructures/projects.htm
(45) http://www.lngs.infn.it/research/events/eventdetail/230/-/silver-moon-the-first-and-the-next-25-years-of-nuclear-astrophysics-at-gran-sasso?lang=en
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(46) Annual Reports of LNGS 2010-2015 (https://www.lngs.infn.it/images/REIS/Annual_Report/annual_report_2010.pdf,
https://www.lngs.infn.it/images/REIS/Annual_Report/annual_report_2011.pdf,
http://web.lngs.infn.it/lngs_infn/contents/lngs_en/research/experiments_scientific_info/library_publications/preprint_reports/report12/annualreport2012_finale
_copertinelow.pdf, https://www.lngs.infn.it/images/REIS/Annual_Report/annual_report_2013.pdf,
https://www.lngs.infn.it/images/REIS/Annual_Report/annual_report_2014.pdf, https://www.lngs.infn.it/images/REIS/Annual_Report/Annual_Report_2015.pdf
(47) http://www.lngs.infn.it/en/international-mobility-programs
(48) http://www.lngs.infn.it/en/organization
(49) http://www.lngs.infn.it/en/scientific-committee
(50) http://web.lngs.infn.it/lngs_infn/index.htm?mainRecord=http://web.lngs.infn.it/lngs_infn/contents/lngs_en/research/europe/web_FP5/
11. SKA - Square Kilometre Array
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-

Distributed research infrastructure of international interest and governance
Studying the evolution of the Universe require a substantial increase in sensitivity of a telescope capable of studying this
evolution. (1)
The Square Kilometre Array (SKA) is the centimeter- and meter-wavelength telescope with a sensitivity about 50
times higher than present instruments. (1)
- September 1993 the International Union of Radio Science (URSI) established the Large Telescope Working Group to
begin a worldwide effort for a next generation radio observatory. (2)
- 1997, eight institutions from six countries (Australia, Canada, China, India, the Netherlands, and the U.S.A.) signed a
Memorandum of Agreement to cooperate in a technology study program leading to a future very large radio
telescope. (2)
- 2008, establishment of the SKA Program Development Office (SPDO). This provided a framework to internationalise
the technology development and design effort of the SKA. This agreement was signed by the CSIRO (Commonwealth
Scientific and Industrial Research Organisation) Australia Telescope National Facility, University of Calgary, Cornell
University, the Joint Institute for VLBI (Very Long Baseline Interferometry) in Europe, and the National Research
Foundation in South Africa. It agreed that the SPDO would be funded by signatories of this agreement, with payments
being made into the SPDO Common Fund and used to finance the SPDO’s operational activities. (2)
December 2011, establishment of the SKA Organisation, a not-for-profit company. (2)

Topic
Dates and Informations
Discipline of sciences/Scientific Astronomy/Astrophysics
domain
Type
Anew era of radio astronomy

The origin of SKA Project
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- November 2012, the office of the SKA, previously based at the University of Manchester in the centre of the city,
relocated to a new building at the world famous Jodrell Bank Observatory in Cheshire, UK. (2)
SKA mission
The SKA will address fundamental unanswered questions about our Universe including how the first stars and galaxies
formed after the big bang, how dark energy is accelerating the expansion of the Universe, the role of magnetism in the
cosmos, the nature of gravity, and the search for life beyond Earth.(3)
Key Science Projects for SKA
(a) Astrobiology including planetary formation within protoplanetary disks;
(b) Testing theories of gravitation using an array of pulsars;
(c) The origin and evolution of cosmic magnetism;
(d) The end of the Dark Ages, involving searches for a neutral hydrogen signature;
(e) A hydrogen census, to study the evolution of galaxies, dark matter, and dark energy.(1)
SKA’s Location
The international SKA Organisation announced on 25 May 2012 that Australia and South Africa (Western Australia’s
Murchison Shire and South Africa’s Karoo ) will each host components of the SKA telescope at their respective sites. (4)
Phases of the construction of the SKA is the first radio telescope to be ‘born global’. (5) From its beginning the SKA was conceived as an international project.
SKA
SKA will be built in two phases – SKA1 and SKA2 (6)
In its first phase, (SKA1) the SKA will consist of two telescopes (in South Africa and Australia), each made up of thousands of
small antennas. The signals from these antennas will be combined by supercomputers to produce useful and previously
unattainable information about our Universe. (7)
SKA 1 will include two instruments – SKA1 MID (to be built in South Africa) and SKA1 LOW (to be built
in Australia); they will observe the Universe at different frequencies.(6)
Phase 2 (SKA2) expanding into other African countries, with the component in Australia also being expanded. (7)
SKA science infrastructure
The Square Kilometre Array (SKA) is a new generation radio telescope for the next decades, working at metre to centimetre
wavelengths.
With a total collecting area of around a square kilometre, SKA is expected to allow astronomers to see weaker signals, from
fainter or more distant sources. (8)
The SKA will be distributed in many stations, each of them having a diameter around one or two hundred metres. Using
the aperture synthesis technique, a surface equivalent to a telescope of a few thousand kilometres of diameter is obtained.
(8) The new antenna concept proposed by the Europeans for the SKA, the dense aperture array, packs the elementary
antennas densely together and connects them using beamforming circuitry. This innovative approach offers unique features
and potential opportunities for future growth in radio astronomy. (5)
The signals from all the elements are added together electronically in phase to synthesise reception beams, and the result
is a fast, extremely flexible system. In this realisation the SKA will essentially
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be a giant supercomputer. (9)
European VLBI Network (EVN)
EVN – consortium of european radio astronomy institutes formed in 1980. The EVN network consists of 21 telescopes
lockated in Germany, Netherlands, Italy, United Kingdom, Sweden, Poland, Finland, China, Spain, South Africa, Puerto Rico,
Russia) with different dish seize from 14 m in Finland to 305 m in USA (Puerto Rico). The EVN can be linked to the 7-element
Jodrell Bank MERLIN interferometer in the UK and to the US Very Long Baseline Array (VLBA) to create a "global network".
(10)
Cost of the SKA
The target construction cost is €1,500 million and construction of Phase one of the SKA is scheduled to start in 2016. (4)
Timline of the project
Preparation phase: 2008-2017 (11)
Design Phase:
2015-2018 (12)
SKA1 Construction:2018-2023 (12)
Operation start 2020 (11)
The role of the EU in determining The EU has been a major driver behind the Square Kilometre Array Design Studies - SKADS project, European-supported
the need for SKA in Europe
projects, aiming to prepare the array concept relevant to the implementation of the SKA, funded in the 6Framwork, forging
partnerships and putting together the critical mass of expertise needed to get the job done. (5)
SKA in Roadmaps of ESFRI
Project SKA was presented in the first European Roadmap for Research Infrastructure Raport 2006 of ESFRI, and in the
Roadmap 2008. In the Roadmap 2010 project SKA was conceived as a global project bringing together the astronomy
communities of Europe, North America, and East Asia, together with those of the host candidate countries Australia and
South Africa. (13) In the ESFRI Landmarks listed in the Strategy Report on Research Infrastructures, Roadmap 2016, SKA is
presented as a global effort to build the largest radio telescope on Earth, with eventually over one million square metres of
collecting area.. (11) In 2014 ESFRI, after the assessement made by the the Competitiveness (Internal Market, Industry,
Research and Space) Council, included the SKA in the list of ESFRI’s projects as projects that would benefitfrom additional
funding from Horizon2020. (14)
BASIC OBJECTIVES
SKA will enable astronomers to monitor the sky in unprecedented detail and survey the entire sky much faster than any
system currently in existence. (15)
Technology
The SKA will be a complex system incorporating a range of different radio receiver types and communications equipment,
several supercomputers and novel cooling and energy generation technologies. A technique called ‘interferometry’, used by
astronomers can link multiple radio telescope antennas together so that they act as one single, large telescope. The SKA will
incorporate millions of linked antennas and supercomputers will be needed to process the signals they receive. Non-moving
(fixed) antennas used in the SKA will capture radio waves from the entire sky. Supercomputers process these signals and
calculate the origin of radio signals. (16)
In December 2011 SKA Organisation was established to formalise relationships between the international partners and
centralise the leadership of the project. (2)
The SKA legal structure
Organisation of the SKA
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The SKA Organisation is a private UK company limited by guarantee. The company does not have a share capital, but has
members who are guarantors (with limited liability) instead of shareholders. Directors of the Board are appointed by the
members.(2)
SKA Board established a Strategy and Business Development Commission (StratCom, April, 2013). (17)
In the framework of the project Go-SKA EU presented the general overwiev of the possibility to establish SKA
Intergovernmental Treaty Organisation and the Business Case for SKA1. (18)
The SKA is broken down in to various elements, known as work packages that will form the final SKA telescope. Each work
package element is managed by an international consortium comprising several world leading experts in their respective
fields.
Members of the SKA Organisation (11 countries) are: Australia, Canada, China, Germany, India, Italy, New Zealand, South
Africa, Sweden, The Netherlands and the United Kingdom (18)
17 November 2015 an agreement between South African and Dutch companies and research organisations on data science
partnership was signed (30) The South Africa-Dutch agreement on data science aims to establish national and regional data
centres – in South Africa and Netherlands – to tackle one of the most significant challenges presented by SKA: how to
manage, process, and make accessible the immense amount of data the telescope will generate. The data centres will provide
astronomers around the world with access to the large-scale data infrastructures and associated high performance
computing (HPC) needed to make sense of the data. (6) The South African MeerKAT radio telescope is a precursor to the
Square Kilometre Array (SKA) telescope and will be integrated into the mid-frequency component of SKA Phase 1. (19)
56 (20)
Square Kilometre Array Design Studies – SKADS
From 2005-07-01 to 2009-12-31
Participant countries: Netherlands, Unted Kingdom, France, Sweden, Australia, Spain, Portugal, Italy, Germany, Canada, South
Africa, Poland, Russia, (21)
MCCT SKADS - Marie Curie conferences and training courses on the Square Kilometre Array Design Studies (SKADS)
Project ID: 46095, From 2007-01-01 to 2009-12-31
Participant countries: Netherlands, Italy, France, United Kingdom, Spain, Gerrmany. (22)
A Preparatory phase proposal for the Square Kilometre Array - PrepSKA
From 2008-04-01 to 2012-03-31
Participant countries: United Kingdom, Netherlands, France, Italy, South Africa, Canada, Germany, USA, Australia, Portugal,
China, South Korea, India, Sweden. (23)
A proposal for coordinating & supporting policy development of the global organisation of the Square Kilometre Array,
Go-SKA, From 2011-11-01 to 2015-01-31,
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SKA in FP6-INFRASTRUCTURES

SKA in FP6MOBILITY
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Participant countries: Netherlands, United Kingdom, Italy, Germany. (18)
MIDPREP- Preparing for MID-SKA receiving concepts in South-Africa
Participant countries: Netherlands, Sweden. (24)
IN-SKA - Square Kilometre Array: Infrastructure Detailed Design for SKA Phase 1
From 2016-01-01 to 2017-08-31, ongoing project
Particpant countries: United Kingdom, South Africa, Australia. (25)
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H2020-EU.1.4.1.1. - Developing
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world-class
research
infrastructures
Publictions on SKA
Main organisational achivements

785 (1999-2016) (26)
In April 2016 the Accademia dei Lincei in Rome hosted the third Treaty negotiations to facilitate the transition of the SKA
Organisation into an Intergovernmental Organisation (IGO). During the three days, the delegates from the project’s
respective member countries participated in important discussions concerning matters on the Financial Protocol, Privileges
& Immunities, Procurement and Intellectual Property Rights and the Operations & Access models. (27)
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(51) THE SQUARE KILOMETRE ARRAY, Yervant Terzian (Cornell University/NAIC) and Joseph Lazio (Naval Research Laboratory)
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.192.6509&rep=rep1&type=pdf
(52) https://www.skatelescope.org/history-of-the-skaproject/
(53) SKA Organisation Appoints New Director General For World’s Largest Telescope Project, https://www.skatelescope.org/news/ska-organisation-appoints-newdirector-general-for-worlds-largest-telescope-project/
(54) http://www.ska.gov.au/About/Pages/CohostingTheSKA.aspx
(55) The projects: SKADS – SKA Design Study, https://cordis.europa.eu/pub/infrastructures/docs/dwingeloo8_skads.pdf
(56) 16 November 2015, Key SA-Dutch SKA data science partnership to be signed, https://www.uct.ac.za/usr/press/2015/2015-1116_KeySADutchSKADataSciencePartnership.pdf
(57) http://www.ska.gov.au/About/Pages/Telescope.aspx
(58) S. Jimenez-Monferrer, D.V. Lal, A.P. Lobanov and J.C. Guirado, Simulations of Array Configurations for the Square Kilometre Array (SKA),
file:///C:/Documents%20and%20Settings/ERA/Moje%20dokumenty/Downloads/obs-obs_talk_Jimenez-Monferrer.pdf
(59) SKADS- Square Kilometre Array Design Studies, http://www.skads-eu.org/PDF/SKADS_brochure.pdf
(60) https://en.wikipedia.org/wiki/European_VLBI_Network
(61) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
(62) Timeline of the KA Oganisation, http://www.stfc.ac.uk/research/astronomy-and-space-science/ukskasc/ska-timeline/
(63) Strategy Report on Research Infrastructures Roadmap 2010, https://ec.europa.eu/research/infrastructures/pdf/esfri-strategy_report_and_roadmap.pdf
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(64) Prioritisation of Support to ESFRI Projects for Implementation The European Strategy Forum on Research Infrastructures 7 April 2014
https://ec.europa.eu/research/infrastructures/pdf/ESFRI_projects_for_impl_7_april_2014.pdf
(65) SKA Project , https://www.skatelescope.org/project/
(66) http://www.ska.gov.au/About/Pages/Technology.aspx
(67) GO-SKA: A proposal for coordinating & supporting policy development of the global organisation of the Square Kilometre Array,
http://cordis.europa.eu/project/rcn/100533_pl.html
(68) GO-SKA Report Summary, http://cordis.europa.eu/result/rcn/168029_en.html
(69) http://www.ska.ac.za/gallery/meerkat/
(70) https://www.skatelescope.org/skao-staff
(71) Square Kilometre Array Design Studies-SKADS, http://cordis.europa.eu/project/rcn/78449_en.html
(72) http://cordis.europa.eu/project/rcn/84408_en.html
(73) A Preparatory phase proposal for the Square Kilometre Array, http://cordis.europa.eu/project/rcn/87661_en.html
(74) MIDPREP - Preparing for MID-SKA receiving concepts in South-Africa, http://cordis.europa.eu/project/rcn/109659_pl.html
(75) IN-SKA, Square Kilometre Array: Infrastructure Detailed Design for SKA Phase 1, http://cordis.europa.eu/project/rcn/199409_en.html
(76) http://adsabs.harvard.edu/cgi-bin/nph-basic_connect
(77) http://www.ska.gov.au/Pages/default.aspx
12. SPIRAL 2 - Systeme de Production d’ Ions Radioactis Acceleres en Ligne
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Topic
Dates and Informations
Discipline of sciences/Scientific
Physical sciences and engineering/nuclear physics and astrophysics
domain
Type
of
the
research Single-sited, national research infrastructure of international interest, national governance with possibility to include
infrastructure
international members
SPIRAL2 (Second-generation system on-line production of radioactive ions) is a linear particle accelerator project for the study
of fundamental nuclear physics and multidisciplinary research.(1)
Project SPIRAL2/ progress in The GANIL SPIRAL 2 Project is based on the construction of a superconducting ion CW LINAC („Continuous Wave Linear
neclear physics
Particle Accelerator”) with two experimental areas (halls) named: S3 (“Super Separator Spectrometer” for very heavy and
super heavy element production) and NFS (“Neutron For Science”). (2) The French Minister of Research took the decision in
May 2005 to construct Spiral 2 at the GANIL site; GANIL - Grand Accélérateur National d’Ions Lourds (National Large Heavy
Ion Accelerator) - is installed in Caen, Basse-Normandie. This is a very large installation, serving French and European research.
(3)
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The SPIRAL2 project is based on a multi-beam driver in order to allow both ISOL method (Isotopic Separation On Line) and
low-energy in-flight techniques to produce RIB (Radioactive Ion Beam).(4) SPIRAL2 (Second-generation system on-line
production of radioactive ions) is a linear particle accelerator project for the study of fundamental nuclear physics and
multidisciplinary research. (5) Spiral will be access to a whole range of experiments on exotic nuclei (new nuclei which are the
product of syntesis of other nuclei.(6)
Scientific advences of SPIRAL2
The SPIRAL2 facility is designed to produce vast amounts of exotic nuclei, that is, nuclei that do not exist in a natural state on
Earth. Once extracted, sorted and accelerated, the most useful nuclei will be assembled into beams, enabling groundbreaking
experiments and paving the way for new prospects in nuclear physics and astrophysics. (7)
Facility SPIRAL 2
The SPIRAL 2 facility is based on a high power, superconducting driver LINAC (linear particle accelerator), which will deliver a
high intensity neuteron beam as well as a variety of heavy-ion beams. (8)
The new SPIRAL2 facility deliver high intensity rare isotope beams for fundamental research in nuclear physics, high intensity
stable heavy ions beams, and high neutron flux for multidisciplinary applications. (9)
Estimated Cost of SPIRAL2
210 M€ + 40 M€ spectrometers & detectors (10)
GANIL-SPIRAL2
Mission SPIRAL2 is a new infrastructure for the study of fundamental nuclear physics and multidisciplinary
Statement
research at GANIL. (11)
SPIRAL 2 in the French national SPIRAL2 is the national priority project in terms of nuclear physics. The Basse-Normandie region's local authorities are
and regional policy
particularly attached to GANIL's development. Its beams will make possible to carry out scientific research, impossible until
now, thus opening new pathways to nuclear physics and astrophysics. The SPIRAL2 facility will increase a number of mostly
European researchers coming for experiments and research training by about 50% thus even more than before,
GANIL/SPIRAL2 together with associated local partners and laboratories will constitute a research-based cluster of excellence.
(5)
The European Commission contribution (UE Project SPIRAL2PP) has a leveraging effect and helps obtaining the additional
funding necessary for the construction of SPIRAL2. SPIRAL2 facilities obtain strong financial support from the French
government. (5)
Fundation
On September 4th, 2006, the French state, the Lower Normandy region, the Calvados department, the City of Caen and the
Caen La Mer community signed a framework agreement with the CEA (Commissariat à l'Energie Atomique) and CNRS (Centre
National de la Recherche Scientifique), relating to the future SPIRAL2 facility at GANIL. According to this agreement, the French
state and the local authorities will undertake to contribute towards the financing of the GANIL-led SPIRAL 2 project.(7) SPIRAL
2 is supported by the European Union, through the European project 'SPIRAL2 Preparatory Phase', and by international
collaborations. (4)
The international financial contributions to the new instruments for SPIRAL2 have been defined within the Memoranda of
www.i3u-innovationunion.eu
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Understanding and the Collaboration Agreements signed for each instrument. (5)
The SPIRAL2 legal structure
Spiral 2 is part of the GANIL infrastructure. (12) The current legal structure of GANIL is a GIE (Groupement d'Intérêt
Economique) that is constituted of French members (CEA/DSM (Le Commissariat a l’ energie atomique et aux energies
alternatives /Direction des Sciences de la Matière) and CNRS/IN2P3 (Centre National de la Recherche Scientifique/ Institut
National de Physique Nucléaire et de Physique des Particules). International scientific partners are invited to join the GIE
GANIL. (13) The current legal structure of the GANIL is not compatible with the challenges of the international character of
the SPIRAL2 project. (5) During the SPIRAL2 Preparatory phase, numerous bilateral agreements have been signed between
GANIL-SPIRAL2 and new partners. (5) Memoranda of Understanding (MoU) was signed with partners from Germany, Belgium,
Sweden, Switzerland, Spain, Italy, Greece, Bulgaria, Romania, Israel, Russia, Canada, USA, India, China, South Korea.
Agreements on Laboratoires Internationaux Associés (LIA) was signed with parteners from Poland, Czech Republic, India,
Japan, Italy. (14)
From January 2016 discussions with international partners are just starting. (15)
With emphasis on scientific instrumentation, the project attracted new partners leading to international bilateral agreements
with numerous countries such as USA, India and China. (16)
Timeline:
2005-2010 - Preparation phase (PP)
2010-2016 - Construction and Commisioning (12)
2013-2014 - Construction Phase 1- LINAC,NFS, S3 (13)
2015-2016 + Commissioning, LINAC Beams (13)
Operating phase
- Phase1 (2016) Increase the intensity of stable beams – high intense neutron source . End of construction & commissioning
(17)
- Phase2 (>2021?) Produce exotic nuclei in abundance (factor 10 to 1000 higher than present facility)
- Expand the range of exotic nuclei to A>80
Search for funds (17)
Users
The full GANIL/SPIRAL1/SPIRAL2 facility will serve a community of about 800 users. (18)
Publictions based on SPIRAL2 128 (19)
project
the role of the ESFRI in SPIRAL2 at GANIL (Caen, France), meets in terms of physics potential, site and size of the investments, the criteria of European
determining the need for dimension as it was recognized in the ESFRI (European Strategy Forum on Research Infrastructures) roadmap. The construction
SPIRAL2 in Europe
of SPIRAL 2 started in the middle of 2005 and is supported by the EU FP7 through the Preparatory Phase contract since 2008.
(18)
Project SPIRAL2 was presented in the first European Roadmap for Research Infrastructure Raport 2006 of ESFRI, and in the
SPIRAL2 in Roadmaps of ESFRI

www.i3u-innovationunion.eu

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D7-2 | State of Implementation and Direct Impact
Assessment

Roadmap 2008. In the Roadmap 2010 project SPIRAL2 was included into the group of projects classified as projects in the
implementation phase. In the ESFRI Landmarks listed in the Strategy Report on Research Infrastructures, Roadmap 2016,
SPIRAL2 was presented as project that have reached the implementation stage and is now established as major elements of
competitiveness of the European Research Area. (12)
SPIRAL2
in
FP7- SPIRAL2PP, SPIRAL2 PREPARATORY PHASE
INFRASTRUCTURES
Project reference: 212692, From 2007-11-01 to 2012-03-31;
Participating Countries: France, Italy, United Kingdom, Poland, Romania, Spain, Belgium, Bulgaria, Israel, Hungary, Germany,
Netherlands, Czech Republic. (6)
Potential impact of SPIRAL2
Following the Lisbon Strategy, SPIRAL2 will be a highly efficient and relevant tool to support the knowledge growth in the
European Community.
SPIRAL2 will contribute to the physics of nuclear fission and fusion based on the collection of unprecedented detailed basic
nuclear data, to the production of rare radioisotopes for medicine, to radiology and to material science. The scientific
programme of the facility is focused on the investigation of the most challenging contemporary nuclear - and astrophysics
questions aiming at the deeper understanding of the nature of matter. The programme includes the studies of the structure
of exotic nuclei, the investigation of nuclear dynamics, the elucidation of some nuclear questions, related to astrophysics, the
quest of a new physics beyond the Standard Model.
The dissemination activities of the Project are mainly performed by the SPIRAL2 PP web site, the numerous meetings of the
Project and the participation in the organisation and the funding of international conferences. (5)
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1) Final Report Summary - SPIRAL2PP (SPIRAL2 preparatory phase) http://cordis.europa.eu/result/rcn/58781_en.html
2) SPIRAL2 PROJECT: INTEGRATION OF THE ACCELERATOR PROCESSES, CONSTRUCTION OF THE BUILDINGS AND PROCESS CONNECTIONS,
http://accelconf.web.cern.ch/AccelConf/HIAT2015/papers/tua2c01.pdf
The origins of GANIL, http://www.ganil-spiral2.eu/ganillab/presentation?set_language=en
http://pro.ganil-spiral2.eu/spiral2/what-is-spiral2
SPIRAL2PP Report Summary, http://cordis.europa.eu/result/rcn/58781_en.html
SPIRAL2 PREPARATORY PHASE, http://cordis.europa.eu/project/rcn/88631_en.html
http://www.ganil-spiral2.eu/spiral2-us/news/signature-of-the-spiral-2-agreement
The Scientific Objectives of the Spiral2 project, GANIL 2006, https://hal.inria.fr/file/index/docid/101412/filename/SPIRAL2-THE_SCIENTIFIC_OBJECTIVES.pdf
SUPERCONDUCTING DRIVER LINAC FOR THE NEW SPIRAL 2 RADIOACTIVE ION BEAM FACILITY AT GANIL, http://epaper.kek.jp/e06/PAPERS/TUPLS032.PDF
Status of the GANIL/SPIRAL2 facility, M.Lewitowicz, http://www.nupecc.org/presentations/lewitowicz_spiral2_oct12.pdf
http://cordis.europa.eu/docs/results/283745/periodic1-spiral2-crisp.pdf
3)
4)
5)
6)
7)
8)
9)
10)
11)
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12) ESFRI, STRATEGY REPORT ON RESEARCH INFRASTRUCTURES, ROADMAP 2016,
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
13) GANIL-SPIRAL2 facility, http://www.nupecc.org/presentations/lewitowicz_mar15.pdf
14) Status of GANIL/SPIRAL2, M. Lewitowicz, Deputy Director, GANIL, http://www.nupecc.org/presentations/lewitowicz_mar14.pdf
15) http://pro.ganil-spiral2.eu/laboratory/detectors/actartpc/docs/wks2015/m.lewitowicz-ganil
16) SPIRAL2PP Result In Brief, http://cordis.europa.eu/result/rcn/85777_en.html
17) M. Lewitowicz 11/09/16, GANIL-SPIRAL2 Update
http://www.triumf.info/hosted/iupap/icnp/AGMpresentations/2016AGM/IUPAP_WG9_GANIL_SP2_Lewitowicz.pdf
18) GANIL-SPIRAL2: a new era, 2011 J. Phys.: Conf. Ser. 267 012009, http://iopscience.iop.org/article/10.1088/1742-6596/267/1/012009/pdf
19) http://adsabs.harvard.edu/cgi-bin/basic_connect?qsearch=Spiral2&version=1
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