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Joint Research Centre laboratories for the future Towards a strategy for JRC Research Infrastructures

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Main conclusions are summarised in the following boxes for the five identified focus areas:

Exploitation of JRC research infrastructures

Relevance: Well-functioning RIs sustain excellence in research and provide added value for EU policies. Ensuring complementarity and uniqueness is essential to be able to keep JRC's RIs at the forefront of science. Regular investments and management support are needed to maintain their operability

Vision: JRC RIs

• are at the vanguard of excellence, as the guardians of independence and with a unique role in Europe;

• play a key role in JRC's Work Programme;

• are grouped in clusters of agile, inter-disciplinary platforms opened to internal and external users exploiting complementarities with no duplication of activities.

Recommendations

• Build a common, centralised framework for JRC staff to access and use JRC RIs..

• Create a JRC Lab Market Place, a place to meet and create awareness and synergies.

• Strengthen the role of the JRC Laboratory Coordination Board.

• Complete a common inventory of equipment and competences to exploit complementarities and avoiding duplication

• Develop harmonised, lean administrative procedures supporting operation of JRC RIs.

• Have dedicated resources for the operation of large JRC RIs.

• Elaborate an up-to-date Roadmap for JRC RIs.

• Facilitate the positioning of JRC RIs through the creation of clusters of interdisciplinary platforms aligned with the priorities of the Commission.

• Promote the open access to JRC physical RIs programme among JRC RIs that are not currently opening, and engage more proactively with industry and SMEs.

• Create a long-term investment plan for JRC RI's technical staff and equipment based on the Roadmap for JRC RIs.

• Mitigate the impact of high electricity costs on the operation of JRC RIs.

Integration with the European and international R&I ecosystem

Relevance: The laboratories of the JRC maintain extensive networks of collaborations with the research community in Europe and internationally, and are well recognised by our stakeholders as being a reference point in European research. The high value and uniqueness of some JRC RIs make impossible to build similar ones in countries or regions with limited R&I resources and mobility capability. EU facilities have a responsibility in bridging the innovation divide in Europe.

Vision: JRC RIs

• are recognised as excellence hubs and play a coordinating role in facilitating and catalysing policy oriented research;

• collaborate with all relevant stakeholders in Europe, in particular with countries lagging behind on research and innovation;

• are fully integrated with the European Strategy Forum on Research Infrastructures European Research Infrastructure Consortium;

• collaborate with international networks of research and innovation in areas relevant to global challenges and UN Sustainable Development Goals;

Recommendations

• Revise the participation of the JRC in indirect actions of Horizon Europe to determine gains and losses with respect to Horizon 2020.

• Identify institutions in third countries that would be strategic for the JRC to enter into bilateral collaborations.

• Explore the setting up of Jointly Operated Labs enabling longer-term collaborations with labs complementary to the JRC.

• Create a community of users accessing JRC RIs through the open access programme,.

• Develop suitable frameworks for the JRC to collaborate with ESFRI/ERIC.

• Develop lean administrative procedures to allow the JRC to honour commitments when engaging in third-party work with industry.

Training and capacity building

Relevance: By sharing its knowledge, expertise and data through training, capacity building and access to its RIs, the JRC can support the advancement of R&I, and bridge the innovation gap with less technically advanced countries in Europe.

Vision: JRC RIs

• are key players for training and capacity building and for bridging the research and innovation gap across Europe; • attract the best scientists in Europe to work at the science-policy interface;

• develop and maintain state-of-the art competences of their staff and technicians;

Recommendations

• Fully integrate training and capacity building activities in the JRC work programme.

• Develop a structure for the development of hands-on training tools, including remote access to JRC RIs. • Exploit the development of online training tools for dissemination through the EU Academy.

• Adopt a policy of recruiting young researchers and technicians and promote short-term stays of JRC staff in leading RIs in Europe

Outreach and dissemination

Relevance: JRC RIs play an instrumental role for external communication, leaving a positive mark on the uniqueness, expertise and independence the JRC has in fulfilling its mission. JRC RIs generate a wealth of data with a great potential of positively contributing to the advancement of R&I, as well as in supporting regulation and advice to policy.

Vision: JRC RIs

• outreach to different audiences that regularly use their data, data products and services;

• possess dedicated platforms for FAIR sharing of their output;

Recommendations

• Set up a communication platform to valorise the output of JRC's RIs.

• Promote internal outreach activities calling for more collaboration/integration with/among JRC RIs. • Maintain and reinforce existing networks with similar RIs outside JRC • Develop success stories -also through storytelling -with technical content and policy impact. • Establish a dedicated channel of interaction with the Communication Unit.

• Integrate the Visitor Centre at Ispra with physical visits to the JRC RIs.

• Invest on ICT services allowing FAIR dissemination of the data generated by JRC RIs.

Include the specificities and needs of JRC RIs in the JRC Data strategy. • Create a corporate IT service to share experimental data and allow remote access from external users.

Anticipation and preparedness

Relevance: JRC RIs can play a key role in addressing future policy needs as well as in providing solutions in the face of a crisis. This requires long-term investments and understanding of the sectors where JRC should invest in line with EU priorities.

Vision: JRC RIs

• address upcoming political priorities, quickly respond and make easily available reliable output in support to evidenced-based policy decisions; • have the flexibility to anticipate and respond to new requests and emergencies.;

Recommendations

• Prioritise (based on the Roadmap) where the JRC should invest to address upcoming political priorities and respond to urgent requests. • Integrate JRC RIs in the foresight and anticipatory work of the JRC.

• Make JRC RIs an integral part of the JRC Work programme.. • Use the Policy Lab for JRC RIs to become more agile in responding to future requests.

Introduction

The Joint Research Centre (JRC) operates 56 physical research infrastructures1 (RIs) across various fields of science in the nuclear and non-nuclear fields on its sites at Ispra, Geel, Karlsruhe and Petten (see Annex 1 for the list of JRC's nuclear and non-nuclear RIs). JRC RIs are a core element in contributing to the mission of the JRC since its creation in 1957. The open access programme responds to the JRC Strategy 2030 "Infrastructures Fit for Purpose" that foresees opening up JRC's RIs to external use, with the purpose of giving access to European researchers and industry, as well as to raise the value and visibility of JRC and its RIs. Opening access to external users enhances the dissemination of scientific knowledge, boosts competiveness, bridges the gap between research and industry, and provides training and capacity building.

During the various

In 2021, the Director General of the JRC launched the 3R exercise, an initiative to reset, re-imagine and reenergise the JRC for future challenges. Complementary to the activities of the 3R exercise, the JRC Laboratory Coordination Board (LCB) organised on 17 May 2022 a workshop opened to the participation of all JRC staff to discuss the strategic positioning of JRC RIs within Horizon Europe and beyond. The main conclusions from the workshop were further presented at the JRC Science Summit on 14 June 2022, providing an additional opportunity for the collection of further input from JRC staff.

Absent from the JRC 2030 strategy, a nuclear strategy was developed to address five topics4 , among which the topic on research infrastructure. The contribution to the nuclear strategy came from staff of the nuclear and non-nuclear Directorates.

The present report presents a bottom-up collection from the discussions and conclusions drawn from the input of JRC staff at the 17 May Workshop and at the JRC Science Summit. The report follows other exercises carried out by the JRC in the past concerning its RIs, namely:

• 2016 Assessment of JRC Laboratories, collecting information on the equipment and competences present in JRC laboratories.

• Workshop on JRC nuclear RIs organised by the Directorate for Nuclear Safety and Security involving all its staff from the sites of Ispra, Geel, Karlsruhe and Petten, held in November 20175 .

• Mapping in July 2018 of the state of JRC physical non-nuclear and nuclear RIs, respectively carried out by the JRC LCB and by the Directorate for Nuclear Safety and Security. The objective of the exercise was to provide one-stop information on JRC's RIs and to support senior management in taking informed decisions on future JRC site development plans. The information collected comprised aspects such as the use, scientific relevance, uniqueness, options of moving research to virtual modelling away from physical testing, costs, and expected lifetime, up to the end of Horizon 2020 and beyond, of JRC's RIs.

• JRC Strategy for its nuclear activities -Implementation plan, published in September 20226 , with the concentration and clustering of JRC nuclear RIs along strategic priorities in the nuclear activities, achieving a further specialisation of the nuclear sites. This will include, as appropriate, relocating nuclear materials and experiments to reduce the number or level of nuclear licenses (currently active for JRC Geel, Karlsruhe and Ispra) and of the resources needed to comply with national regulations.

The strategy covers the short to medium-term outlook (current and next Multi Annual Financial Framework Programmes), with "Key Actions" on prioritisation and consolidation of the current activities and infrastructure as a means of cost reduction and redirection of resources.

Rationale and objectives

The rationale of the present report is two-fold:

• Define how JRC's RIs can best continue to fulfil the mission of the JRC, particularly in terms of policy support and more generally in support to the Commission's priorities.

• Propose a strategy to best exploit JRC RIs, including their role in the Horizon Europe programme for research and innovation 7 .

The report reflects on the current state-of-play of JRC RIs, in setting a vision on where we want to be in the next 10-20 years, in identifying gaps to achieving this vision and proposing recommendations on how to address these gaps.

It should also serve to create awareness on the strategic role of JRC RIs and how they are integral to the work programme of the JRC with demonstrable policy impact.

Specific objectives of vision presented in the report are:

• Building up and maintaining state-of-the-art in-house capacities at JRC RIs to properly address the evolving priorities of the European Commission in the present decade.

• Making JRC RIs an integral part of the European research and innovation ecosystem, including access, and training and capacity building to EU Member States and Associated countries.

• Positioning JRC RIs within the European Commission's global approach to research and innovation, in particular Europe's strategy for international cooperation in a changing world 8 .

• Foresight on the specifications and capabilities of JRC RIs in the next 10-20 years, including the competencies of the staff that will operate them.

7 Horizon Europe Programme for Research and Innovation 8 COM(2021) 252 final

Internal JRC Workshop

The workshop held on 17 May 2022 provided the main input to the present report, collecting feedback from 78 JRC staff, and complemented by the event at the JRC Science Summit.

The workshop was structured around focus areas to discuss specific topics addressing key objectives of European research infrastructures9 :

• Reduce fragmentation of the research and innovation ecosystem • Avoid duplication of effort Participants provided input to the Focus Areas through two sets of parallel sessions, addressing each all five Focus Areas. Each Focus Area met twice, reshuffling the participants between the parallel sessions so as to obtain a broad-based contribution from all the workshop participants.

Prior to the parallel sessions, Frederic Sgard from the Organisation for Economic Co-operation and Development (OECD) gave a presentation on the impact of Research Infrastructures. The workshop closed with a summary of the Focus Areas and a panel session with experts from the JRC that discussed a way forward for JRC RIs. 

Impact of Research Infrastructures and opportunities for evaluation

Research Infrastructures are long-term commitments, often operating for several decades. They represent strategic investments which enable cutting-edge research in almost all scientific domains, and play a major role in innovation and science. What has emerged in recent years is that RIs have a societal value and their impacts are not limited to fostering scientific knowledge; they also impact their environment socially and economically. Hence, there is a demand for credible methodologies for assessing the overall impact of RIs.

To respond to this demand, various bodies and institutions have developed different guidelines, principles and tools. Traditional impact assessment methodologies often have a limited scope and they require considerable expertise and resources. Such assessments tend to involve a lot of ad hoc data collection and are usually retrospective and non-periodical (they are performed on request). Cost/benefit analyses are also still used in some cases but also face many challenges: monetising impacts is often difficult and while the numbers obtained may be useful for communicating to stakeholders and funders, they can also be highly misleading and it is usually not possible to reliably differentiate financial return directly linked to the RI activities to those from its local ecosystem of research and non-research related activities. Furthermore, many reports have highlighted the difficulty of identifying societal impact for scientific facilities using traditional methodologies.

More recently, the goal has therefore been to develop new assessment instruments that can capture the broad diversity of impacts generated by RIs, taking into account the actual diversity of RIs themselves and objectives of the stakeholders. The OECD Global Science Forum "Reference Framework for assessing the scientific and socio-economic impact of Research Infrastructures"10 (OECD, 2019) which was published in 2019 is a good example that provides RI managers and stakeholders with a versatile tool, based on current community practices, to help in the selection of indicators and collection of data that is necessary to evaluate the achievement of scientific and socio-economic objectives in a realistic way. Derived from this work is the EUfunded Impact assessment toolkit developed by the RI-PATHS consortium11 , which used an impact pathways approach to complement the OECD framework.

The recent COVID-19 pandemic underlined the societal role of RIs and triggered a re-evaluation of their potential role and impact. This crisis was met by an unprecedented mobilisation of the scientific community. Relevant research infrastructures responded quickly, demonstrating considerable flexibility in adapting their facilities to meet emergency needs. The increasing service-oriented nature of these RIs, their versatility, the flexibility of their management structures, and their scientific and data production and dissemination capacities allowed them to respond to a broader range of requirements, often far beyond their initial objectives, demonstrating their usefulness for addressing societal challenges.

The lessons learned from the COVID crisis showed that preparedness and flexibility are essential for emergency response. Collaborative RI networks established prior to crisis greatly facilitated cooperative work and data sharing during crisis, and digital processes were an important contributor to the resilience of RIs during the crisis. The pandemic showed that the system needed to be pro-active to facilitate response in emergency: networking is essential, so is mobilising researchers and laboratory staff, and cutting down administrative and legal requirements during crises, as no time can be wasted without compromising scientific integrity and quality of research. On a policy level, the pandemic also showed that RIs constitute national and EU-level12 assets for crisis management, and that this requires sustained/adequate support to maintain a minimal state of readiness.

Overall, recent work on research infrastructure impact assessment and the lessons from the COVID crisis provide useful guidelines that are highly relevant to the JRC:

• Realistic expectations of impact should be determined through an active dialogue between experts, RI management and RI stakeholders (i.e. users of the facilities and those profiting from the results of the RIs).

• Socio-economic indicators (SEIs) used for impact assessment should be closely linked to the strategic objectives of the RI; those evolve with time and may be revisited after the COVID crisis (e.g. with a stronger emphasis on providing scientific support to public policies, on data policy, data production and use, and assuming social responsibility towards society), but they should not deviate from the core strategic mission of the RI.

• SEIs should not be confused with Key Performance Indicators (KPIs). SEIs relate to the effect of the RI's activity respectively, on the social fabric and well-being of communities, individuals and families, and on society as a whole. KPIs on the other hand are project-management tools used to monitor the performance of an RI, vis-à-vis its objectives and the efficient use of resources. They may include a diversity of indicators including many that are not directly linked to impact (for example on how the budget is respected, on safety records, etc.).

• Think broad: the COVID crisis showed that RI impact is often underestimated and much potential is untapped. New SEIs may be developed that relate to networking capacity between RIs, production of trustworthy data, resources and advice for public policies, data accessibility/openness to new/non expert users, contribution to crisis management etc.

• Synergies between RIs and between RIs and technology infrastructures13 and organisations can increase their impact but this requires better shared objectives and developing common assessment tools of their impact. This should be discussed with the RIs' respective stakeholders.

Towards a strategy for JRC research infrastructures

The development of a proposal for a strategy on JRC research infrastructures is based on the discussions that took place around the five Focus Areas during the workshop of 17 May 2022, as well as from input gathered during the JRC Science Summit on 14 June 2022. For each of these FAs the following four dimensions were analysed:

i) Relevance: why is the Focus Area relevant for JRC RIs? ii)

Vision: where we would like to be in 10-20 years? iii) Gaps: what we are missing to achieve our vision? iv) Recommendations: on how to address these gaps to fulfil the vision.

Exploitation of JRC research infrastructures

Achieve a more effective use and management of our key experimental facilities. Create better synergies and enhance collaboration among research infrastructures within the JRC, including their use by JRC staff and external stakeholders. Discuss issues related to accreditation as well as energy use and carbon neutrality of our laboratories. Set a systematic policy for quality assurance.

Relevance

Well-functioning laboratories sustain excellence in research and provide an added value for EU policies. A strategic exploitation of JRC's RIs is essential for better synergies and better (internal and external) collaborations, while ensuring complementarity and uniqueness to be able to keep JRC's RIs at the forefront of science. Laboratories are resource intensive, therefore prioritisation is essential, as well as increasing efficiency and effectiveness. Regular investments and management support are needed to maintain their operability. It must be ensured that the benefits of exploiting the experimental facilities of the JRC are clear, evident and unquestionable. Because we cannot "do more with less" constantly, the JRC should address prioritisation in the exploitation of its RIs from two angles: on the thematic areas that JRC RIs should address now and in the future, and on the relevant outputs that the RIs should deliver (publications, policy support, access, etc.).

Vision

The vision for the exploitation of JRC RIs was discussed along four lines of action:

• Organisation: JRC RIs are grouped in clusters of agile technology platforms open to external and internal stakeholders, exploiting complementarities with no duplication of activities.

• Positioning: JRC RIs are at the vanguard of excellence, independent of any commercial or national interests, and with a unique role in Europe.

• Openness: JRC RIs are open to users from Europe and like-minded countries, offering training and scientific support to research groups, SMEs and policy makers, within reasonable limits given by the availability of resources.

• Investments: The JRC has a clear corporate vision for its RIs, on the priority areas where it should focus and on how much it should invest (staff and budget) to contribute to the mission of the JRC.

The JRC must ensure that the vision is consistent, i.e. that it has its own way forward, unique for the Commission, and not for specific projects/partners.

Gaps

• Organisation: the JRC lacks adequate administrative support, in particular for a unified, efficient, centrally organised framework that allows JRC staff to cross-access its laboratories from different Units and Directorates to best fulfil the work programme of the JRC.

• Positioning: The JRC lacks a strategy that positions its RIs with a consistent vision and clear priorities that are well-accepted. A vision that does not succumb to short term priorities, but rather, that ensures that JRC RIs are for the Commission unique and strategic with long term objectives.

• Openness: In spite of the good take up of the open access to JRC physical research infrastructures programme by some laboratories at the JRC, only 40% (17 RIs14 ) of the 39 RIs capable of opening to external users have joined the programme. Among the stakeholders accessing the JRC, industry and SMEs represent a very small percentage. Therefore, it is necessary to understand how to engage a larger number of RIs in the programme, and how to promote a higher rate of access from industry and SMEs.

• Investments: JRC RIs, like any other RI, need human resources and budget for their operation. JRC laboratories lack a regular renewal of technical staff to keep a skilled, well-trained critical mass, as well as more staff to provide training and support to external users. In most sites, the JRC needs to address the ageing of its installations. Some excellent facilities are old and need upgrades. There is also a need to invest in horizontal services, e.g. maintenance of laboratory spaces, inventories of equipment and competences, accreditation, quality assurance, as well as in reducing the carbon footprint of JRC's laboratories. o Involve the staff in a prioritisation exercise identifying the needs in the short and medium-long term. Such an inclusive approach would improve the acceptance of the outcome of the prioritisation and could have a positive impact on the flexibility and mobility of staff towards priority areas identified by the Senior Management.

Recommendations

o Create instruments to facilitate the positioning of JRC RIs across different disciplines to best respond to the priorities of the Commission.

o Identify means to get more visibility in order to make JRC laboratories a reference for national laboratories in EU Member States.

o Put more efforts in increasing the awareness of JRC's Commission services about the research infrastructures we have in-house. A communication platform for RIs could be created to valorise the outputs (relevant for FA4). Such platform would also be useful to channel feedback from partner DGs and policy makers.

• Openness (also relevant to FA2)

o Promote the open access to JRC physical research infrastructures programme among JRC RIs that are not currently opening wherever meaningful and of added value, identifying barriers and ways to overcome them.

o Engage more proactively with industry and SMEs to access JRC RIs o Propose a plan to mitigate the impact of high electricity costs on the operation of JRC RIs. o Facilitate the hiring of young researchers that can integrate and learn from more experienced researchers at JRC RIs. A better talent hiring strategy would foster a more efficient exploitation of JRC RIs (also relevant for FA3).

Integration with the European and international R&I ecosystem

Collaboration with European research infrastructures, ESFRI 15 With the reduction of resources, and the new mode of participation of the JRC in indirect actions of the Horizon Europe programme, there is a risk for the JRC in not being able to maintain the prominent role it has had until now as a reference for European research. Nevertheless, it is essential that the JRC stays at the forefront of research and innovation at European and international levels. The integration of JRC RIs with the European and international R&I ecosystem is therefore relevant for:

• Networking and collaborating with external institutions -possessing research infrastructures similar or complementary to ours -is essential for the JRC to fulfil its mission.

• The capability to collaborate is the lifeblood of an RI. Experimentalists need to exchange knowledge and gain experience from peers. Moreover, the high value and uniqueness of some JRC RIs make it difficult to build similar ones in countries or regions with limited R&I resources; in this sense, EU facilities have also a responsibility in reducing the innovation divide in Europe.

In 

Vision

JRC research infrastructures that are integrated in the European and international R&I ecosystem:

• collaborate with all relevant stakeholders in Europe, including industry, in particular with countries lagging behind on research and innovation;

• are fully integrated with ESFRI/ERIC research infrastructures;

• collaborate with international networks of research and innovation in areas relevant to global challenges and UN SDGs (Sustainable Development Goals);

• are recognised as excellence hubs in specific fields of research relevant to the EU policy agenda and play a coordinating role in facilitating and catalysing policy oriented research; 16

• play a key role in JRC's Work Programme while having the flexibility through its networking and collaborations in anticipating and responding to new requests and emergencies.

Gaps

While collaboration with external stakeholders is and has been at the centre of JRCs research, there are several gaps that impair the JRC in achieving its vision on the integration of its RIs in the R&I ecosystem:

• The new modalities of JRC participation to Horizon Europe indirect actions -mainly by JRC not being able to participate in the proposal phase -limits the scope of collaboration of the JRC with its peers and moves the JRC away from being a catalyser and a reference point for research and innovation in Europe.

• Without regular staff renewal, in particular with younger researchers, it is difficult to maintain the necessary critical mass for running our laboratories that is required to maintain and reinforce our collaborations.

• Administrative burdens that hamper hosting visitors and PhD students, and substantial cuts to the Collaborative Doctoral Partnership programme.

• Administratively difficult for the JRC to collaborate with ESFRI, as the JRC cannot be part of an ERIC and does not qualify to enter the ESFRI roadmaps and to benefit from funding in Horizon Europe .

• Administrative burden to collaborate with industry and SMEs, in particular for honouring the commitments and schedules associated to third party work when resources are short, in attending urgent non-planned requests by the senior management, and lengthy procedures for the procurement of consumables. In addition, when collaborating with industry or other institutions it is not always easy to maintain our independence.

• Difficulties in maintaining collaboration with users from the open access to JRC research infrastructures programme upon completion of user access projects, as well as in monitoring the impact of the access provided by the JRC.

• Low participation of many non-nuclear JRC research infrastructures within the open access to JRC research infrastructures programme, which would enable the JRC to increase its collaboration with external stakeholders. It is nevertheless important to understand the reasons for low participation, be that they are fully engaged in supporting other activities, or that they do not have sufficient critical mass.

• Limited resources and platforms for sharing FAIR18 data generated by JRC research infrastructuresthe effective sharing of data is one of the main conditions for allowing collaboration with our stakeholders, in particular with those that cannot access the JRC (including also third countries in the European neighbourhood, Africa, Latin America and the Caribbean (LAC), etc.

Recommendations

JRC RIs should establish and maintain stronger ties with partners and stakeholders in EU Member States and Associated Countries, as well as internationally, by:

• Revising the participation of the JRC in indirect actions, in order to promote a more effective participation from the onset of drafting proposals. In the case of the Horizon Europe Work Programme on Research Infrastructures for INFRASERV (Transnational Access), where only a few (or in some cases only one) proposal is presented, the JRC would greatly benefit from being involved in the proposal drafting phase. It is worth noting that in the nuclear JRC and Euratom Research and Training programme, the JRC participates to the drafting of proposals; an example is the OFFERR project.

• The JRC should first focus on strengthening collaborations with EU Member States and Associated countries, before moving on to third countries. When moving to third countries, focus first on neighbourhood countries, Africa and LAC.

• The JRC needs to keep up (and develop) strong collaboration with the US. During 2016-2020, JRC researchers co-authored around 30% of their publications with scientists from research institutions outside the ERA+UK. Over 60% of these were co-authored with researchers from US institutions.

• Identify, in collaboration with the Interinstitutional, International Relations & Outreach Unit, potential strategic partner institutions in third countries.

• Re-open the discussion to explore the setting up of jointly operated labs in certain fields of research to enable policy relevant longer-term collaborations with laboratories that are complementary to the JRC.

• Create a community of users accessing JRC RIs through the open access programme, including yearly events to disseminate results and lessons learnt in order to promote new collaborations across the JRC.

• Develop suitable frameworks for the JRC to collaborate with ESFRI. The JRC is already running agreements with ICOS-ERIC 19 and CERIC-ERIC20 that can pave the way as a model for a more effective collaboration with ESFRI/ERIC.

• Ensure through the development of appropriate workflows lean administrative procedures that can allow the JRC to honour commitments when engaging in third-party work with industry. The JRC should also recognise that it has different kinds of laboratories, some are fit to collaborate with industry, others less (or even not at all).

• Enhance collaboration through FAIR data sharing and by participating in field-specific networks for sharing data within the European Open Science Cloud (EOSC). The sharing of FAIR data can also be a very effective means of reaching out researchers in third countries.

Training and Capacity building

Enhance the competencies of JRC teams, as well as providing training and sharing know-how with EU Member States and Associated Countries using, operating, or in the process of constructing or upgrading facilities similar to ours, to better address the EU priorities.

Relevance

The JRC has developed a strong knowledge and expertise in research, regulatory science and standardisation in many domains, e.g. energy, health, environment and more. The JRC possesses several state of the art laboratories and research infrastructures. These assets provide the JRC with strong capabilities and capacities for:

• developing robust methodologies in research and innovation;

• pre-normative research in support to standardisation;

• producing trustworthy data that are increasingly crucial to support the whole policy cycle from policy making, implementation to monitoring. By sharing its knowledge, expertise (know-how) and data through training and access to its laboratories, the JRC can enhance standardisation and harmonisation of regulatory practices in the EU and Associated Countries (ACs).

Through a facilitated access to its RIs the JRC can also become a key actor for supporting EU research and innovation and for contributing in reducing the R&I divide across Europe.

Vision

• JRC RIs become an EU key player for training and capacity building and for bridging the research and innovation gap across Europe, in particular with countries from the Widening participation and spreading excellence action of DG RTD21 .

• JRC RIs attract the best scientists in Europe to work together with the staff of the Commission in science for policy advice.

• The staff of JRC develops and maintains state-of-the art competences for the operation of its RIs.

Gaps

Various instruments are already available for sharing the knowledge generated by the JRC, such as the programme for open access to JRC research infrastructures for the purposes of training and capacity building, the EU academy platform, and the JRC Data Strategy. Other activities are organised at Directorate or Unit level, e.g. summer schools, ad-hoc training for specific stakeholders. The full benefit and resulting impact of these existing instruments are however hampered by the lack of coordinated underpinning procedures and tools helping the smooth operation of these instruments.

A better attention to the actual expectations of stakeholders (partner organisations and partner DGs, long term visitors/National civil servants, trainees) should also be developed as a main component of the services to be included in the corresponding administrative procedures when collaborating with stakeholders. Agile administrative and technical support tools are needed. These tools should complement the current training and capacity building framework established within the frame of the JRC open access to JRC RIs programme.

Main identified gaps are:

• Training and capacity building activities are often considered as a side activity whereas it should be fully part of JRC's work programme.

• The administrative procedures to host trainees, students, long term visitors/National civil servants are not well adapted to the new requests and expectations, in particular for hands-on training.

• The timing of the calls for hosting scientific trainees is rather disconnected with the education cycle of students in many universities, so as to allow a smooth transition from the end of their studies.

• Lack of support, framework contracts and allocation of a budget for developing training tools (online/hands-on). Training tools are often developed at Unit level with limited means.

The JRC is also lacking a policy for training and capacity building of its own technical staff working at JRC's RIs, aimed at maintaining and developing multidisciplinary state-of-the-art competences that keep the pace with the fast evolution of science.

Recommendations

The JRC training and capacity building activities at its RIs need the commitment and support of the Senior Management to address the gaps that have been identified. It is recommended to:

• Fully integrate training and capacity building activities dedicated to both JRC staff, and JRC training others, in the JRC work programme.

• Support with agile administrative procedures and adequate resources the hosting of visitors from institutions in EU Member States and Associated Countries.

• Develop a structure for the development of hands-on training tools for sharing good practice and for producing trustworthy data.

• Exploit the development of online training tools for dissemination to a broader public through the EU Academy.

• Integrate all training and capacity building activities in a unique coordinated action for better efficiency and to create synergies between Units.

• Adopt a policy of recruiting young researchers and technicians that can be trained by more experienced JRC staff (also relevant for FA1) and pass on their experience. Promote short term stays of JRC staff in leading RIs in Europe, complementary to JRC RIs, e.g. through dedicated collaborations and exchange of staff. 

Outreach and dissemination

Relevance

JRC research infrastructures have always played an instrumental role for external communication. When visitors, from very high officials, to policy makers, politicians, researchers, citizens and kids from schools, come to JRC sites, they have often visited the laboratories of the JRC, leaving always a positive mark on the uniqueness, expertise and independence the JRC has in fulfilling its mission.

The JRC has a long tradition in integrating with other RIs, however, it should improve its outreach capacity. Therefore, it is important to reflect on the message to communicate and the different audiences to target: research, academia, industry and SMEs, citizens, international research organisations, European Institutions, standards organisations, EU Member States, etc.

JRC research infrastructures also generate a wealth of data that has not been fully exploited, but with a great potential of positively contributing to the advancement of research and advice to policy.

Vision

• JRC RIs are recognised as excellent and agile to quickly respond to political priorities and crises, and to provide easily available reliable output (data, data products and services) to policy makers, the scientific community and other stakeholders.

• JRC RIs are part of a cluster of agile technology laboratory platforms addressing upcoming political priorities, instrumental to EU policy design and an example of excellence.

• Outreach is a coordinated core activity so that different audiences are well aware of JRC RIs and regularly use their data, data products and services.

• The JRC possesses a dedicated data space that allows interaction with external platforms for sharing the output of its RIs.

Gaps

JRC RIs face several barriers to excel on outreaching their stakeholders and disseminating their research outputs, namely the lack of:

• a strategy and implementation/action plan to valorise JRC RIs as a key asset in fulfilling the mission of the JRC;

• dedicated channels for outreach and dissemination to each specific community with different levels of communication (policy, intermediate, scientific, academia, students, public, etc.);

• a common strategy for data dissemination and support from JRC ICT services for the dissemination of data produced by JRC RIs.

Recommendations

• Invest on ICT services allowing dissemination of FAIR data generated by JRC RIs.

• Promote internal outreach activities calling for more collaboration/integration among JRC RIs for their operation, dissemination of data, and communication.

• Maintain and reinforce existing networks with similar RIs (outside JRC) for outreach and dissemination.

• Create a horizontal (corporate) service providing JRC RIs with external access to the web to share experimental data and allow remote access from external users. Development and maintenance of such services within each JRC RI is not efficient.

• Consider and include the specificities and needs of JRC RIs in the JRC Data strategy.

• Develop success stories with technical content and policy impact that are shared through the EU Science Hub, as well as on social media and conferences (scientific and other). Support from social scientists and story-tellers is important, including the use of testimonial videos from users and JRC staff, expressing the benefits of accessing JRC RIs.

• Establish a dedicated channel of interaction with the Communication Unit for corporate outreach and visibility of JRC RIs.

• Integrate the Visitor Centre at Ispra into physical visits to the JRC laboratories.

FA5 Anticipation and preparedness

Keep JRC research infrastructures fit for purpose to address future policy needs and support EU Member States. Provide a service to the policy DGs and EU Member States. Alignment with EU priorities.

Relevance

Strategic foresight is high in the agenda of the European Commission. Foresight explores, anticipates and shapes the future to help building and using collective intelligence in a structured, and systemic way to anticipate developments. This allows to help better develop possible transition pathways, prepare the EU to withstand shocks and shape the future we want.

The recent COVID crisis demonstrated the importance of foresight and how anticipation can be used in effective policy-making in being prepared for best confronting a crisis. In this respect, JRC research infrastructures played an important role in the health and biotechnology sectors by quickly developing reference materials for detection of the coronavirus and in supporting potential medical countermeasures. The new reference materials for the quality control of COVID-19 antibody tests developed by the JRC in 2020 would not have been possible if the JRC did not have already in-house the necessary equipment and competences.

JRC research infrastructures are also fundamental in ensuring that the JRC is independent from commercial and national interests, by providing facts and evidence in support to policy making. This is specifically important in fields related to the protection of the citizens and in fields with high risk of biased evidence, such as the work done by the JRC laboratories in nuclear safeguards.

Considering the wealth of laboratories of the JRC, some of them large and unique, they can play a key role in addressing future policy needs as well as in providing solutions in the face of a crisis. This however requires long-term investments and an understanding of the sectors where the JRC should invest in line with EU priorities.

Vision

JRC research infrastructures are an essential asset of the JRC, and the Commission as a whole, in supporting the EU priorities, as well as in responding to crisis through the development of new approaches and methodologies, as well as by generating or analysing data in support to evidenced-based policy decisions.

Gaps

• The JRC lacks a Roadmap (see FA1) that prioritises the research infrastructures where it should invest for more effective policy support in line with EU priorities.

• Many of the laboratories of the JRC do not have the necessary resources in terms of staff and equipment to remain agile to quickly respond to a crisis or last minute requests (also relevant for FA1).

• There is a lack of a culture within the JRC in including its RIs and the input they can give as part of the anticipatory work and foresight studies carried out by the JRC and the Commission as a whole.

• JRC RIs lack visibility in the JRC Work Programme, thus impairing their ability to demonstrate their value towards policy support.

• Many of JRC RIs work in silos or in single themed technical areas. Responding to new requests, global challenges and to the EU priorities such as the twin and green transition requires interdisciplinary work and collaboration.

• The new mode of participation of the JRC in indirect actions of the Horizon Europe programme, where the JRC no longer participates in the proposal preparation phase (with some exceptions for nuclear), limits JRC networking capabilities and may ultimately adversely affect the impact of JRC RIs in contributing to anticipatory and policy support (also relevant for FA1 and FA2). The situation is even more critical for nuclear RIs, following the 20% budget cuts of the Euratom Programme

Recommendations

• See the recommendations on positioning in FA1 for the elaboration of a roadmap, which should prioritise where the JRC should invest to ensure that JRC RIs can effectively contribute in support to the EU priorities. The roadmap mobilises the necessary resources to respond to urgent requests in the future.

• The JRC should form a cluster of agile technology laboratory platforms that are interdisciplinary, able to address upcoming political priorities and crisis. Furthermore, JRC laboratories need to be well integrated and should network with other R&I infrastructures in EU Members States and Associated Countries (see FA2).

• Through the new re-organisation of the JRC, its RIs need to become an integral part of the foresight and anticipatory work of the JRC, exploiting the horizontal services to be provided by the newly created Directorate S.

• JRC RIs should be an integral part of the JRC Work programme, and its impact should be quantified and assessed to demonstrate their value based on the mission of the JRC and the support they give to research and innovation in Europe.

• The participation of JRC in indirect actions of Horizon Europe, in particular of its RIs, should be evaluated to determine gains and losses with respect to H2020. More efforts should be placed on the input of JRC RIs towards the drafting of the HE Work Programme, as well as in identifying HE calls relevant for the participation of JRC RIs.

Roles, opportunities and expectations of JRC research infrastructures

A panel composed by Geraldine Barry (JRC Adviser for Policy Communication), Frederic Sgard (OECD), Alessandro Fazio (JRC.I.4 Intellectual Property and Technology Transfer), Koen Jonkers (JRC Editor-in-Chief), Goeran Loevestam (JRC Chief Scientist) discussed the outcomes from the five Focus Areas, providing additional comments and perspectives on the elaboration of a proposal for a strategy for JRC research infrastructures.

The panel discussion was used as one of the inputs for this discussion section, which was complemented by inputs from other members that participated to the workshop.

FA1 -Exploitation of JRC research infrastructures

Laboratories are resource-intensive (staff and budget). Moreover, acquiring the skills needed to run them takes long time. Traditionally, laboratories are operated and exploited by single Units, which struggle to maintain the needed sustainability in terms of staff, expertise and installations. How could we better organise the operational and exploitation management of our infrastructures to ensure a critical mass of human and financial resources?

• The JRC needs to optimise the balance between internal and external use of its RIs and understand and communicate what RIs are available for one or the other. The JRC 2016 re-organisation to "one-JRC" facilitates collaboration and more efficient use of our RIs, but how does the JRC know that it is exploiting its RIs at its best?

• JRC RIs need to be flexible, agile and adaptable -made for purpose. Shall the JRC go ahead with modest, or with substantial investments? During these times of scarcity of resources, it may be better to go with modest investments. The JRC should also question whether to keep on investing on laboratories that are under-staffed or remain unused for more than 10 years.

• There is also room for optimisation and reducing the administrative burden. By building on synergies, the JRC can increase impact without increasing resources. However, there is a limit on how much we can increase competences without additional resources, i.e. there is not a lot of room for savings if JRC wants to keep the high quality of its RIs. If we want to address the complex challenges that are now emerging and that we are posed to resolve in the next 10-20 years, we need to invest now in our RIs.

• What does it mean for JRC RIs to be more efficient? Does the JRC need to use its equipment all the time? The JRC does not work like Universities. The JRC may need some of the equipment of its RIs with urgency, but not all the time. This is one of the reasons the JRC launched the open access programmes.

The open access programme maximises the use of those labs that are not fully used, but that we cannot afford to close as we may need them for future policy or when urgent requests arises.

• Some problems can only be addressed and solved with a multi-disciplinary approach. This requires cross-Unit and cross-RI collaborations, sharing competences. The JRC should create specific tools to enable such collaborations, as well as promoting a bottom-up approach for JRC staff and Units to make these collaborations possible.

• The JRC should create a JRC Lab Market Place, a place to meet and create awareness, for colleagues to know what is available and create synergies.

• JRC laboratories should be better coordinated, looking for new opportunities for collaboration and finding a solution to problems, i.e. strengthened role of the JRC Laboratory Coordination Board.

Internal collaboration and awareness of key stakeholders about the possibilities that JRC labs can offer are essential to create synergies and ensure that our laboratories are fit-for-purpose. How can we best promote our laboratories across JRC and partner DGs?

• In order to promote our laboratories across the JRC and partner DGs it is important to understand and demonstrate what impact our experiments can generate.

• The JRC is independent, but if the JRC does not maintain its RIs it will not be fit for purpose.

• When urgent requests rely on the use of a JRC RI, a top-down approach from the Senior Management may be needed to facilitate and allocate the needed resources to respond to the request.

• While JRC RIs have very high peer recognition outside the Commission, recognition within the JRC is not so high. There is a need to raise the profile of JRC RIs, by building from success stories.

FA2 -Integration with the European and International R&I ecosystem

Has the opening of our RIs offered an opportunity for JRC researchers to collaborate with other relevant groups of research in the EU? Can this be further exploited? What would be the benefits of extending this opportunity beyond the EU (neighbourhood countries, US, UK, developing or emerging countries)?

• The open access programme has been successful in exchanging knowledge and know how, also on how to operate equipment, i.e. very important for capacity building. However, if we focus only on offering open access, we miss assessing the impact on our activities, we do not have traceability of our collaborations, users complete their projects and we lose track. The JRC needs to have a more structured collaborative approach. The JRC could for example explore the possibility of setting up jointly operated labs with external research parties, as a means of enhancing collaboration.

• Nuclear JRC RIs, but also non-nuclear ones such as the Nanobiotechology Laboratory, ELSA and VELA, are already collaborating extensively with research institutions in Europe. The JRC should exploit more the visiting scientist programme, as well as having our researchers working for short periods in other laboratories.

Is it beneficial for the JRC to have again the possibility of hosting in the laboratories partners from Horizon Europe programs? Scientific output increase?

• JRC RIs should play (again) their role as an integrator of networks of laboratories, which has been greatly diminished through the new mode of participation of the JRC in indirect actions of Horizon Europe. Should identify cases where stronger collaboration of laboratories is relevant.

FA3 -Training and Capacity building

Sharing knowledge, data and expertise is a key role of the JRC with its Strategy 2030. Various training activities are carried out at the JRC within the frame of the open access to JRC research infrastructures, the EU academy, as well as in the frame of summer schools organised at Directorate or Unit level. These activities support training the future generation of scientists and regulators in the EU. How can the JRC increase the impact of these activities and set up better synergies with EU education programs and academia?

• Stronger support to the visiting scientists programme from would help. For example, the ELSA laboratory has received many outside requests for training researches and technicians to build similar, smaller laboratories. Unit E.4 has been trying to use the unpaid visiting scientist scheme for this, but the process was lengthy to reach an agreed way forward.

• Should consolidate a harmonised approach across the JRC for the use of the unpaid visiting scientist scheme, as a valuable resource for collaboration and networking, and for contributing to the work of the JRC. Hosting unpaid visiting scientists is a win-win situation, as at no extra cost, the JRC provides training on regulation to our visitors, while they provide insight on innovation and new research advances to the JRC.

• The Collaborative Doctoral Partnerships (CDP) scheme should be reinforced, giving the opportunity to all JRC Units, in particular those possessing RIs, to host PhD students.

The reduction of the R&I divide across Europe is an important priority for the JRC. How can the JRC provide a better contribution to address this challenge?

• The JRC already facilitates the access, as well as training and capacity building, to JRC RIs of institutions from countries of the Widening Participation and Spreading Excellence (WPSE) action of DG RTD, by waiving the access costs and covering travel and subsistence.

• The JRC should look for additional funding from the Horizon Europe programme, to support travel and subsistence and consumables of access projects from institutions located in countries from the WPSE action.

• Access projects should promote mixed participation with more advanced countries in research and innovation, so as to create enduring collaborations going beyond the completion of access to JRC RIs.

FA4 -Outreach and dissemination

What should be the main goal of dissemination and outreach activities of JRC research infrastructures?

• Increase the use and, coming back to Frederic Sgard's introductory lecture, the impact of JRC RIs: to this end it would be important not only to target communication campaigns to specialists (through journal publications) and to the general audience (through storytelling on the EU Science Hub), but also to have a way to reach out to inform potential primary (users accessing our laboratories) and secondary users (users making use of the output generated by our laboratories).

• Explain the importance of the RI to stakeholders (including policy makers, EU Member States and the broader public), which can be important both for the long term sustainability of the RI and for ensuring their centrality at the JRC and Commission more broadly.

• By offering successful examples, facilitate mutual learning by other existing or new to be established RIs in EU Member States or third countries. Develop success stories, supported by storytelling, as a way to communicate internally and externally, but also to our expert community.

• Outreach may also allow the JRC to become more agile and help identify emerging needs.

How can we increase the use of data from our research infrastructures by the Commission and external stakeholders?

• Probably first and foremost it is important to have a clear vision about the role of JRC RIs coupled with a clear identification of objectives and how these can be achieved. This can feed into an overall narrative on the JRC RIs as well as narratives to help explain the importance of individual JRC RIs to primary and secondary users, to policy makers and the broader public.

• Secondary users are important, be it researchers, Commission and external stakeholders. Without a targeted communication to allow their understanding of the potential uses of JRC RIs they will have difficulty formulating requests for primary users.

• It is important to measure and analyse the reasons for current usage, for if we do not have an insight on this it will be difficult to improve the current rate of access.

• A further intensification of the networks of RIs in EU Member States and third countries cannot only help to increase the usage of JRC RIs, but also to help expand their potential reach and possibilities. An interesting example is the network of GMO reference laboratories22 around the world that the JRC has helped establish since the issuing of the first guidance on measuring GMOs in food products 15 years ago. The JRC capabilities and those of the extended network, were successfully deployed in providing support to address the COVID pandemic. They are now inventorying the other activities of this global network of laboratories to see if there is further potential for synergies in areas like swine fever or human diseases. Building these networks can also help to both increase usage of the JRC RIs and make them more useful for Commission and external stakeholders.

• There is probably scope for improving the accessibility and user friendliness of JRC RIs in relation to the administrative burden. That being said, it is important to remain flexible: e.g. open access may make sense for some RIs, whereas this is less the case for others. In many cases it may also be possible to access and use RIs remotely. Such use of RIs is likely to benefit from continuous monitoring and learning from the experiences of other RIs around the world (hence again the importance of establishing and maintaining networks with other RIs). Physical access to JRC RIs is by and large demand driven, and the JRC has a framework in place to make them accessible to users from EU Member States and Associated countries under different modalities. A continuation and potential intensification of networking and communication to expert primary and secondary users may help increase this demand.

FA5 -Anticipation and preparedness

Better integration of the JRC research infrastructure into other (national, commercial) infrastructures helps to be prepared for future tasks. How can this be improved while maintaining JRC's independence?

• The JRC should promote its participation in ESFRI/ERIC consortia, as one of the most effective ways of integrating our RIs in the European landscape of RIs. In this respect, Units F.2 and A.5 are about to sign a Collaboration Agreement with CERIC-ERIC (Central European Research Infrastructure), which will serve as model to engage with other ESFRI/ERIC research infrastructures.

• JRC independence is ensured by having clear and transparent modes of access, which at the moment is supported by the framework for open access, the research infrastructure access agreement, and the user access agreement, that institutions and users sign with the JRC when accessing our RIs. These documents have been developed with the support of the JRC Legal Unit and the JRC Intellectual Property Unit, thus ensuring that the JRC remains independent, in particular when giving access to industry and SMEs.

A meaningful JRC research infrastructure (being prepared for future tasks) requires long-term support for resources (beyond biannual work programme planning), how can this be ensured?

• The JRC has a mixed and heterogeneous landscape of laboratories, some are large and unique, and others are smaller and tailored to specific tasks, or focus more on policy support, whereas others work more towards the advancement of science or in support to the testing and development of new technologies and regulation. One size does not fit all.

• JRC RIs are not well integrated in the work programme of the JRC, they are not an integral part of the advisory and anticipatory work carried out by the JRC. RIs should not work in isolation, they need visitors, exchanges with scientists.

• The JRC should make a gap opportunity analysis and assess where the JRC would be placed without its laboratories. The JRC has sufficient information on its RIs to carry out a light impact analysis23 , so as to understand how JRC RIs can position themselves for the future. For example, how much more could we achieve by slightly increasing our resources on RIs? There is a potential for the use of JRC RIs that is greatly untapped.

• The JRC could also carry out a policy exercise (i.e. using the Policy Lab of the JRC) involving JRC staff looking into anticipation, what works for some labs and what does not work, and on how JRC RIs can become more agile to respond to future requests.

Conclusions

The JRC internal workshop of 17 May 2022 and the JRC Science Summit held a month later on 14 June, collected input from JRC staff and experts to discuss the strategic positioning of JRC RIs within Horizon Europe and beyond. These two events enabled rich and active discussions among JRC staff for discussing the relevance, the elaboration of a vision and proposing recommendations among five focus areas for the research infrastructures of the JRC.

It is expected that the content of this report will contribute to the 3R exercise, towards a more effective positioning of JRC's RIs in view of re-organisation of the JRC, in particular towards the new portfolio structure.

The contributors to this report acknowledge that a deep revision of the positioning and the future of JRC RIs is due. While working on efficiency gains, enhancing collaboration, and better coordination and organisation will greatly improve the use of JRC research infrastructures, only a prioritisation exercise that leads to a long term clear planning with sufficient and sustained investments will allow the JRC to fulfil its mission. This can be achieved by best exploiting its most precious asset: its research infrastructures, and laboratories, and the competences of the staff that make possible their operation.

In the following it is provided a summary of the most important aspects related to the relevance, vision and recommendations for JRC research infrastructures.

RELEVANCE Exploitation of JRC research infrastructures

• Well-functioning RIs sustain excellence in research and provide added value for EU policies. Ensuring complementarity and uniqueness is essential to be able to keep JRC's RIs at the forefront of science.

• Laboratories are resource intensive, therefore prioritisation is essential, as well as increasing efficiency and effectiveness. Regular investments and management support are needed to maintain their operability.

Integration with the European and international R&I ecosystem

• Since the creation of the JRC, its laboratories have been instrumental in supporting its capacity to fulfil its mission by maintaining extensive networks of collaborations with the research community in Europe and internationally.

• JRC RIs are well connected and recognised by our stakeholders as being a reference point in European research. With the reduction of resources, the prioritisation of activities not requiring the use of our RIs, and the new mode of participation in Horizon Europe indirect actions, there is a risk for the JRC in not being able to maintain the prominent role it has had until now as a reference for European research.

• The high value and uniqueness of some JRC RIs make impossible to build similar ones in countries or regions with limited R&I resources and mobility capability; in this sense, EU facilities have a responsibility in bridging the innovation divide in Europe.

Training and Capacity building

• The JRC has developed a strong knowledge and expertise in research, regulatory science and standardisation in many domains, mainly supported by state of the art RIs. By sharing its knowledge, expertise (know-how) and data through training, capacity building and access to its RIs, the JRC can support the advancement of R&I, and bridge the innovation gap with less technically advanced countries in Europe.

Outreach and dissemination

• JRC RIs have always played an instrumental role for external communication. When visitors, from very high officials, to policy makers, politicians, researchers, citizens and school children come to JRC sites, they have always visited the laboratories of the JRC, leaving always a positive mark on the uniqueness, expertise and independence the JRC has in fulfilling its mission.

• JRC RIs generate a wealth of data with a great potential of positively contributing to the advancement of R&I, as well as in supporting regulation and advice to policy.

Anticipation and preparedness

• JRC RIs are fundamental in ensuring that the JRC is independent from commercial and national interests, by providing facts and evidence in support to policy making.

• JRC RIs can play a key role in addressing future policy needs as well as in providing solutions in the face of a crisis, as demonstrated by the support given by JRC RIs in quickly developing new methodologies for tracing the coronavirus and in supporting vaccines development during the current COVID crisis.

• Anticipation and responding to crisis requires long-term investments and understanding of the sectors where JRC should invest in line with EU priorities. 

Annexes

In person

All over the European Union there are hundreds of Europe Direct centres. You can find the address of the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en).

On the phone or in writing

Europe Direct is a service that answers your questions about the European Union. You can contact this service:

-by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), -a t the following standard number: +32 22999696, -via the following form: european-union.europa.eu/contact-eu/write-us_en.

FINDING INFORMA TION A BOUT THE EU

Online

Information about the European Union in all the official languages of the EU is available on the Europa website (european-union.europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free publications can be obtained by contacting Europe Direct or your local documentation ce ntre (european-union.europa.eu/contacteu/meet-us_en).

EU law and related documents

For acce ss to le gal information from the EU, including all EU law since 1951 in all the official language versions, go to EUR-Lex (eur-lex.europa.eu).

Open data from the EU

The po rta l data.europa.eu provides a cce ss to ope n da tasets from the EU institutions, bodies a nd a gencies. These can be downloaded and reused for free, for both com mercial and non-commercia l purposes. The porta l a lso provides acce ss to a we a lth of datasets from European countries.

  Framework Programmes for research and innovation of the European Union, several JRC RIs have offered transnational access to researchers from Members States and Associated countries 2 . The early open access programmes started in 2002 for nuclear RIs in Karlsruhe and Geel, and for non-nuclear RIs in Ispra. The successful scheme was extended to a wider range of facilities and in 2017 the JRC launched the 'open access to JRC physical research infrastructures' programme, offering access in 2022 to 17 RIs. The progress report 2017-2020 presents the statistics of the programme 3 , with key figures presented in Annex 2.

Integration with the European and International R&I ecosystem: Covadonga

  

	• Better coordinate the development and use of RIs
	• Establish strategies for new and existing pan-European RIs
	• Join forces internationally to run large, complex or expensive infrastructures, responding to global
	challenges and/or foster combining skills, data and efforts of the world's best scientists
	• Foster the innovation potential of RIs by making industry more aware of opportunities offered to
	improve their products and by the co-development of advanced technologies
	• Use RIs for science diplomacy -using science collaboration to address common problems and build
	partnerships internationally
	Based on the above list of key objectives, the following five Focus Areas (FA) were set up. Each Focus Area
	had a leader and a rapporteur:
	• FA1 Exploitation of JRC RIs: Ana Ruiz Moreno (F.2) (leader) + Teresa Lettieri (D.2)
	• FA2 Astorga-
	Llorens (C.4) (leader) + Fabio Taucer (A.5)
	• FA3 Training and Capacity building: Pascal Colpo (F.2) (leader) + Claude Guillou (F.4)
	• FA4 Outreach and dissemination: Georgios Tsionis (E.4) (leader) + Josefa Barrero (F.2)
	• FA5 Anticipation and preparedness: Stefanie Trapmann (F.6) (leader) + Luigi Calzolai (F.2)

  Build a common, centralised framework for JRC staff to access and use JRC RIs. o Complete a common inventory of equipment and competences with the objective of exploiting complementarities and avoiding duplication among JRC RIs.

	• Organisation
	o

o Develop a horizontal service for the dissemination of laboratory results (relevant for FA4). o Develop lean administrative procedures supporting the operation of JRC RIs, in particular for welcoming visiting scientists. o Increase the participation of staff in stages/exchanges with other JRC RIs. o Have dedicated resources for the operation of large JRC RIs, if possible reflected independently in the staff reference table, at Directorate or JRC level. o Promote a higher involvement of staff in experimental activities. • Positioning o Elaborate an up-to-date Roadmap for JRC RIs. Collect evidence, facts and diverse views within and outside the concerned RIs, JRC and the Commission. Prioritise the themes of interest in the short-, medium-and long-term, and the type of most relevant outputs. Feed the Roadmap by identifying the potential and added value of JRC RIs.

•

  Investmentso Create a long-term investment plan for JRC RI's technical staff and equipment, both for maintenance, upgrading and new construction, based on the Roadmap (see bullet on positioning) for JRC RIs. Re-allocation of resources towards existing JRC RIs, possibly combining laboratories with similar infrastructure on one site.

  and ERIC'S16 , provide access to EU Member States and Associated countries, collaboration with industry, role in Horizon Europe Work Progrmme 17 , enhance collaboration with European Neighbourhood countries, Africa and Latin America, as well as leveraging on science for diplomacy. Networking, and possible joint use and operation of JRC research infrastructures with complementary facilities in Europe.Since the creation of the JRC, its capacity to fulfil its mission has been based in maintaining extensive networks of collaborations with the research community in Europe and Internationally. This is no different for JRC RIs. Indeed, several of our RIs have been well connected and recognised by our stakeholders as being a reference point in European research. Examples are our nuclear RIs, and many of our large laboratories in the non-nuclear area, such as ELSA, VELA, the JRC Atmospheric Observatory, the Nanobiotechnology Laboratory and ECVAM, among others (See Annex 1 for details on the acronyms of the RIs).

	Relevance

  the nuclear area a new European User Facility Network (EUFN) is being led by the SNETP (Sustainable Nuclear Energy Technology Platform) association, with funding from the Euratom programme (project OFFERR). It consists of EU based RIs that have facilities, capacities, and equipment relevant to nuclear research and development. EUFN's objective is to promote EU-based facilities to the European research community. The consortium OFFERR (eurOpean platForm For accEssing nucleaR R&d facilities) includes 17 partners among which JRC. The project has a budget of 9 million euros for four years.

  Create awareness/visibility within the JRC, as well as through European Commission services on what JRC research infrastructures can offer. Valorise the research outputs of JRC research infrastructures. Communication with stakeholders external to the EuropeanCommission. Share FAIR data, including data products and services, such as photos, videos, documents, reports, etc. Long-term preservation of data. 

In this report the term research infrastructures is used indistinctly with the term laboratories, as the JRC has some experimental facilitie s that are not catalogued in the list of JRC research infrastructures, but that nevertheless are concerned by this report.

List of countries associated to Horizon Europe

https://webgate.ec.europa.eu/connected/docs/DOC-250118

The five topics addressed are: priorities, communication, competences, stakeholders and nuclear research infrastructure.

Pubsy, JRC122193, Ares(2020)5518919

Ares(2022)4592010 

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/european-research-infrastructures_en

https://www.oecd-ilibrary.org/science-and-technology/reference-framework-for-assessing-the-scientific-and-socio-economic-imp act-ofresearch-infrastructures_3ffee43b-

en 11 https://ri-paths-tool.

eu/en12 See for example the "fast" creation of the EU ISIDORE RI for Integrated services for infectious disease outbreak research https://isidoreproject.eu/

Facilities, equipment, capabilities and support services required to develop, test and upscale technology to advance from validation in a laboratory up to higher TRLs prior to competitive market entry. They can have public, semi-public or private status. Their users are mainly industrial players, including SMEs, which seek support to develop and integrate innovative technologies towards commercialisation of new products, processes and services, whilst ensuring feasibility and regulatory compliance.

See Annex 2 for the list of RIs currently offering access to external users.

European Strategy for Research Infrastructures https://www.esfri.eu/

European Research Infrastructure Consortium is a specific legal form that facilitates the establishment and operation of Research Infrastructures with European interest

FAIR: findable, accessible, interoperable, reusable

Integrated Carbon Observatory System https://www.icos-cp.eu/

Central European Research Infrastructures Consortium https://www.icos-cp.eu/

Widening participation and spreading excellence

European Network of GMO Laboratories (ENGL) established with the EURL GMFF (Genetically Modified Food and Feed).

JRC.A.6 is now finalising an impact case study on ELSA. Perhaps there are case studies for other RIs, or could be proposed to A.6 for the near future.
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VISION JRC research infrastructures:

Exploitation of JRC research infrastructures

• are at the vanguard of excellence, as the guardians of independence and with a unique role in Europe;

• play a key role in JRC's Work Programme and are part of a corporate vision that identifies priority areas where JRC RIs should focus with adequate investments for staff and equipment;

• are grouped in clusters of agile, inter-disciplinary platforms opened to internal (within the JRC) and external users (Commission services, researchers, industry and SMEs), exploiting complementarities with no duplication of activities;

Integration with the European and international R&I ecosystem

• are recognised as excellence hubs in specific fields of research relevant to the EU policy agenda and play a coordinating role in facilitating and catalysing policy oriented research;

• collaborate with all relevant stakeholders in Europe, in particular with countries lagging behind on research and innovation;

• are fully integrated with ESFRI/ERIC research infrastructures;

• collaborate with international networks of research and innovation in areas relevant to global challenges and UN SDGs;

Training and capacity building

• are key players for training and capacity building and for bridging the research and innovation gap across Europe;

• attract the best scientists in Europe to work together with the staff of the Commission in science for policy advice;

• develop and maintain state-of-the art competences of their staff and technicians;

Outreach and dissemination

• outreach to different audiences that are well aware of JRC laboratories and regularly use their data, data products and services;

• possess a dedicated data space that allows interaction with external platforms for FAIR sharing of their output;

Anticipation and preparedness

• are an essential asset of the JRC, and the Commission as a whole, in addressing upcoming political priorities, as well as in quickly responding to crises through the development of new approaches and methodologies, as well as by making easily available reliable output in support to evidenced-based policy decisions;

• have the flexibility through its networking and collaborations in anticipating and responding to new requests and emergencies.

RECOMMENDATIONS (1/2) Exploitation of JRC research infrastructures

• Build a common, centralised framework for JRC staff to access and use JRC RIs.

Increase the participation of staff in stages/exchanges at other JRC RIs and promote a higher involvement of staff in experimental activities.

• Create a JRC Lab Market Place, a place to meet and create awareness, for colleagues to know what is available and create synergies.

• Strengthen the role of the JRC Laboratory Coordination Board to better coordinate, find solutions to problems and look for new opportunities of collaboration.

• Complete a common inventory of equipment and competences with the objective of exploiting complementarities and avoiding duplication among JRC RIs.

• Develop harmonised, lean administrative procedures supporting the operation of JRC RIs, in particular for welcoming unpaid visiting scientists.

• Have dedicated resources for the operation of large JRC RIs, if possible reflected independently in the staff reference table, at Directorate or JRC level.

• Elaborate an up-to-date Roadmap for JRC RIs, by identifying their potential and added value in the short-, medium-and long-term, and type of most relevant outputs.

• Facilitate the positioning of JRC RIs through the creation of clusters of interdisciplinary platforms aligned with the priorities of the Commission.

• Promote the open access to JRC physical RIs programme among JRC RIs that are not currently opening, identifying barriers and ways to overcome them; engage more proactively with industry and SMEs.

• Create a long-term investment plan for JRC RI's technical staff and equipment, both for maintenance, upgrading and new construction, based on the Roadmap for JRC RIs. Re-allocate resources towards existing JRC RIs, possibly combining laboratories with similar infrastructure on one site.

• Propose a plan to mitigate the impact of high electricity costs on the operation of JRC RIs.

Integration with the European and international R&I ecosystem

• Revise the participation of the JRC in indirect actions of Horizon Europe to determine gains and losses with respect to Horizon 2020, in order to promote a more effective participation of JRC RIs from the onset of drafting proposals.

• The JRC should first focus on strengthening collaborations within Europe. When moving on to third countries, first focus on neighbourhood countries, Africa and Latin America and the Caribbean. Identify institutions in third countries that would be strategic for the JRC to enter into bi-lateral collaborations.

• Explore the setting up of Jointly Operated Labs in fields of research and of policy relevance, enabling longer-term collaborations with labs complementary to the JRC.

• Create a community of users accessing JRC RIs through the open access programme, to promote longer-term collaborations with the JRC and among the users.

• Develop suitable frameworks for the JRC to collaborate with ESFRI/ERIC.

• Develop lean administrative procedures to allow the JRC to honour commitments when engaging in third-party wok with industry.

RECOMMENDATIONS (2/2)

Training and Capacity building

• Fully integrate training and capacity building activities in the JRC work programme through the creation of a unique coordinated action for better efficiency and synergies between RIs.

• Develop a structure for the development of hands-on training tools for sharing good practice and producing trustworthy data, including remote access to JRC RIs.

• Exploit the development of online training tools for dissemination to a broader public through the EU Academy.

• Adopt a policy of recruiting young researchers and technicians that can be trained by more experienced staff to pass on their experience. Promote short-term stays of JRC staff in leading RIs in Europe, complementary to JRC RIs, e.g. through dedicated collaborations and exchange of staff.

Outreach and dissemination

• Increase the awareness of Commission services through the setting up of a communication platform to valorise the output of JRC's RIs.

• Promote internal outreach activities calling for more collaboration/integration with/among JRC RIs for their operation, dissemination of data, and communication.

• Maintain and reinforce existing networks with similar RIs (outside JRC) for outreach and dissemination.

• Develop success stories -also through storytelling -with technical content and policy impact that are shared through the EU Science Hub, as well as on social media and conferences.

• Establish a dedicated channel of interaction with the Communication Unit for corporate outreach and visibility of JRC RIs. • Integrate the Visitor Centre at Ispra with physical visits to the JRC RIs.

• Invest on ICT services allowing FAIR dissemination of the data generated by JRC RIs and participate in field-specific networks for sharing data within the European Open Science Cloud. Include the specificities and needs of JRC RIs in the JRC Data strategy.

• Create a horizontal (corporate) service providing JRC RIs with external access to the web to share experimental data and allow remote access from external users.

Anticipation and preparedness

• Prioritise (based on the Roadmap) where the JRC should invest to ensure that JRC RIs can mobilise the necessary resources to address upcoming political priorities and respond to urgent requests. • Integrate JRC RIs in the foresight and anticipatory work of the JRC.

• Make JRC RIs an integral part of the JRC Work programme. Their impact should be quantified and assessed to demonstrate their value based on the mission of the JRC and the support they give to research and innovation in Europe.

• Carry out an exercise with the Policy Lab of the JRC looking into anticipation and on how JRC RIs can become more agile in responding to future requests. Concerning gender, 60% of Users are male and 40% are female.

List of abbreviations and definitions

User Selection Committees

Six User Selection Committees (USC) have been set up (NanoBiotech, ELSA-HopLab, ELSA-ReactionWall, EUFRAT, ActUsLab, Energy Storage and EMMA) for a total of 30 members appointed by the JRC Directoire.

The USCs met at 16 meetings at Ispra (7), Karlsruhe (2), Geel (4) and Petten (3) for the selection of proposals in the relevance-driven mode of access.