
Summary

Medium-sized research infrastructures (up to 10 M€ initial cost or 1-5 M€ annual 

cost) have a considerable, yet currently largely untapped potential to enhance 

scientific excellence and promote collaboration in modern research. The European 

Strategy Forum on Research Infrastructures (ESFRI) focuses on the role of large-

scale research infrastructures, whereas little attention has been paid to the role of 

medium-sized research infrastructures (RIs) in Europe and how facility sharing, 

(transnational) access, international coordination and sustainability can be 

stimulated. 

Access to medium-sized RI facilities is not always well-organised, and we propose 

measures to remedy this situation. This would contribute to the European Open 

Science agenda. LERU recommends that:

• Funding mechanisms are developed to make RIs sustainable. A smart 

strategy is needed for the RIs to remain competitive in their respective fields, and 

for them to be leading and agile regarding further technological developments. 

• Mechanisms should be developed to encourage cooperation in investing 

in new RIs, especially cross-border, thereby helping to avoid unnecessary 

duplication.

• Supporting actions to create a more robust and better connected European 

network of RIs need to be continued and extended within the context of the 

European Open Science Cloud (EOSC). 

• The academic community plays the leading role in planning and operating 

the RIs.

LERU proposes a set of ‘golden principles’ for RIs, describing the fundamental 

rules of their operations, with transparency in information and policies, solid 

embedding in existing organisations, and clear indicators for operational and 

scientific excellence, as its main aspects. We suggest that a standard checklist is 

developed to assess if an RI adheres to these golden principles. The checklist can 
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be used whenever direct funding (base funding from local institutions, from national or international roadmaps) 

or indirect funding (new ways to involve RIs as part of a research project of the user community) is requested. 

We hope that this document will help catalyse the long-term sustainability of medium-sized RIs by acting as a 

guide for institutions and universities on how to open the RIs and collaborate, showing how member states and 

EC funders can collaborate to jointly fund and open RIs, and finally as a stimulus to the EC to develop a policy 

to ensure the long-term sustainability of RIs. 

Introduction

A 2016 EC consultation1 on the subject of long-term sustainability of RIs was targeted at RI operators as 

well as at representatives from public research institutions, governments and research funding organisations. 

Respondents were asked for their opinion on the preconditions that could ensure the long-term sustainability 

of RIs and the way these preconditions could be implemented. According to the survey’s findings, the most 

important precondition for long-term sustainability is scientific excellence, followed by funding for the construction 

and operation of the RI. The Commission plans to develop an ‘action plan’ together with the main stakeholders 

to tackle the challenges identified in the consultation.

 

In 2016, the European Commission published a Charter for Access2 to Research Infrastructures with the 

support of LERU and other stakeholder organisations such as Science Europe and the European Universities 

Association. As the EC puts it: “The Charter has the purpose of setting out non-regulatory principles and 

guidelines to be used, on a voluntary basis, as a reference when defining or re-defining rules and conditions for 

Access to Research Infrastructures.”

The ESFRI (European Strategy Forum on Research Infrastructures) Roadmap from 2016 contains a detailed 

landscape analysis3 across several research fields of the current availability of open-access RIs for European 

researchers. The landscape includes international, national, regional and institutional RIs and defines the 

ecosystem to which the pan-European (ESFRI) RIs add further value.

  

Creating RIs that combine scientific and operational excellence, allow open, transnational access, and have 

a sustainable business model is challenging, for various reasons: (i) the scientific needs and technological 

landscape change rapidly; (ii) funding for construction and especially maintenance and renewal is limited; (iii) 

incentives for sharing facilities and data have not been developed; (iv) national interests and prestige may play 

an important role in deciding which RIs to support, hampering international coordination and openness; (v) pan-

European (e.g. ESFRI) priorities and national roadmaps are not always aligned.

1 Report on the Consultation on Long Term Sustainability of Research Infrastructures, Directorate-General for Research and Innovation, 

European Commission, 2016 http://ec.europa.eu/research/infrastructures/pdf/lts_report_062016_final.pdf - view=fit&pagemode=none

2 European Charter for Access to Research Infrastructures. Principles and Guidelines for Access and Related Services 

 https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf

3 Strategy Report on Research Infrastructures http://www.esfri.eu/roadmap-2016

http://ec.europa.eu/research/infrastructures/pdf/lts_report_062016_final.pdf
https://ec.europa.eu/research/infrastructures/pdf/2016_charterforaccessto-ris.pdf
http://www.esfri.eu/roadmap-2016
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In this note we explore how the high-level principles defined by the Charter for Access and the RI needs of 

modern research can be combined in practice given the complexity of the RI landscape and its challenges. We 

focus on medium-sized RIs in particular. We define a medium-sized RI as a single or multiple site facility offering 

instrumentation, support and services to its users to conduct scientific research, with a typical initial cost up to 

10 M€ or an annual budget of 1-5 M€4. Support for, and access to, medium-sized facilities is not well-organised, 

whereas in total they represent a huge investment of resources across many disciplines and nations. Europe 

could get more traction out of its RI investments by coordinating efforts, implementing open access and sharing, 

standardisation, and exchange of expertise.  This note provides recommendations on how this can be realised.

Access and sharing

Open access to facilities is an important yet underused instrument to give researchers from outside their own 

organisation access to equipment and expertise. Access to expensive single-site RIs (e.g. telescopes and 

CERN) is strictly regulated by elaborate selection procedures and peer review. However, access to medium-sized 

facilities is not so well-organised. For instance, the RI ownership could be an institution or group of researchers 

that may not see the benefits of allowing access to external users. Criteria for granting access to an RI may also 

vary considerably in practice. Medium-size RIs may, depending on the type of RI and its funding, use a model 

of collaboration (e.g. through co-authored papers), cost-recovery, full-cost or even for-profit. They may ask for 

a user fee that could depend on the user (inside/outside the institution, national or foreign, friend or foe). More 

transparency on access policies to RIs is greatly needed.

Improving access to RIs would also contribute to the European Open Science agenda, which aims to further 

“a new approach to the scientific process based on cooperative work and new ways of diffusing knowledge by 

using digital technologies and new collaborative tools”5. In an Open Science approach, the focus of researchers 

shifts from ‘publishing as soon as possible’ to ‘sharing and collaborating as soon as possible’ to maximise the 

benefits of the research to science and society. Open access to RIs and to the data generated by the RIs can be 

an important aspect of this development. Note that this open access does not just concern academic users, but 

industrial users and ‘citizen scientists’ as well. 

The development of the European Open Science Cloud6 (EOSC) may aid the movement towards Open Research 

Data of RIs. The EOSC will become a reliable, cloud-based environment where researchers can jointly share and 

analyse their data. In addition, a common framework for research data will be developed, promoting standardisation 

of data formats and technologies. This development will stimulate RIs to become more open and interconnected. 

However, much still needs to be done to develop the EOSC. LERU believes that an EU roadmap for the EOSC 

should be developed, and for Open Science more generally, mapping what currently exists, what does not and what 

the priorities are to attract funding from the Member States and from European-level bodies. This will help prioritise 

investment in research infrastructures according to what the plan to deliver Open Science is.

4  Annual budget 1-5 M€ is similar to what was used for material sciences in the 2006 report ‘Mid-size Facilities: The Infrastructure for 

Materials Research’, National Academies Press https://www.nap.edu/read/11336 

5 G7 Science Ministers committed to giving incentives for open science and to providing research infrastructures on the basis of FAIR data 

http://ec.europa.eu/research/openscience/index.cfm

6 EOSC Summit 2017 http://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud

https://www.nap.edu/read/11336
http://ec.europa.eu/research/openscience/index.cfm
http://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud
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In the US, the concept of a user facility is relatively well established, with transparent access policies. According 

to the US Department of Energy, a user facility is a federally sponsored research facility available for external use 

to advance scientific or technical knowledge under the following conditions: (i) the facility is open to all interested 

potential users without regard to nationality or institutional affiliation; (ii) allocation of facility resources is determined 

by merit review of the proposed work; (iii) user fees are not charged for non-proprietary work if the user intends 

to publish the research results as open literature; (iv) full-cost recovery is required for proprietary work; (v) the 

facility provides resources sufficient for users to conduct work safely and efficiently; (vi) the facility supports a 

formal user organisation to represent the users and facilitate the sharing of information, forming collaborations, 

and organising research efforts among users; (vii) the facility capability does not compete with an available private 

sector capability7.  Similar policies could be applied to publicly funded RIs in Europe.

For industrial users, access to the RI should in principle be on a full-cost basis and should promote co-innovation 

between research and industrial communities. Public EU funding can catalyse this approach.

Sustainability

It is clear from the EC consultation1 that mechanisms need to be developed to make RIs robust and (self-)

sustainable – a smart strategy for the RI to remain competitive in its field and to be leading and agile in technology 

developments supporting science. Elements of the sustainability strategy are first of all financial, including base 

funding for running costs, upgrading and maintenance costs. RIs should also be able to allocate resources 

to technological innovations, proof-of-principle and feasibility studies, for which no regular funding is typically 

available. Sustainability also depends on the expertise and career perspectives of specialised staff running the 

research facilities.

The life science community, which includes actors in biomedicine and predictive medicine, relies extensively 

upon data infrastructures and databases for stable access to data and knowledge. These resources vary from 

archives that contain research data outputs such as DNA sequences, to highly dynamic knowledge bases 

that aggregate, analyse and visualise research data. The long-term sustainability of the funding of Core Data 

Resources is a constant concern for those who are managing them, with only a fraction having secured funding 

over five years or more. An international coalition is gathering leaders of funding organisations and managers 

of key data resources under the umbrella of the Global Life Sciences Data Resources (GLSDR) Working 

Group to evaluate and identify access and funding models ensuring the sustainability of these resources8,9. 

Complementary to this effort, the European Life Science Infrastructure (ELIXIR) has defined key indicators to 

support the identification of Core Data Resources10. 

7 User Facilities http://science.energy.gov/user-facilities/

8 Anderson W, Apweiler R, Bateman A et al. Towards coordinated international support of core data resources for the life sciences. bioRxiv 

2017, 110825; https://doi.org/10.1101/110825

9 The Global Life Sciences Data Resources (GLSDR) Working Group. A global coalition to sustain core data. Nature 2017; 543, 179;     

http://dx.doi.org/10.1038/543179a

10 Durinx C, McEntyre J, Appel R et al. Identifying ELIXIR Core Data Resources [version 2; referees: 2 approved]. F1000Research 2017, 5 

(ELIXIR): 2422 https://f1000research.com/articles/5-2422/v2

http://science.energy.gov/user-facilities/
https://doi.org/10.1101/110825
http://dx.doi.org/10.1038/543179a
https://f1000research.com/articles/5-2422/v2


5

Infrastructure grants are mostly geared towards initial construction and not to the operation of the RIs. For physical 

RIs as well as for e-infrastructures, this poses a serious problem. Usually, initial investments to establish an RI and 

to acquire new state-of-the-art instrumentation come from a one-time grant, whereas the operating costs must be 

covered by internal or short-term project funding. The full operating costs of the RI are rarely covered by project grants. 

Science Europe has emphasised this problem in its policy brief on “Research Infrastructures in EU Framework 

Programming”11. A base funding for the RI is essential to cover part of the maintenance, operational and data-

associated costs. This base funding would allow continued operation without complete dependence on externally 

funded, short-term research projects and bring stability to the operation of the RI. However, external base funding 

is currently almost always absent, in which case a long-term commitment by the hosting organisation is essential.  

Different infrastructures can have very different organisational models and funding models for their (operational) 

costs. Because one size does not fit all, a mixed funding model for RIs is needed. The mix may combine 

local, national and/or European resources to cover one-time investment costs, a solid base funding based on 

commitments of the founding organisations as well as external funding (e.g. from national roadmaps), in-kind 

contributions (e.g. housing and staffing, administrative support) from the founders. Furthermore, user contributions 

may be needed to cover specific operational expenses as well as some overheads, with transparent price levels 

for different target groups (scientific/commercial, internal/external).

National and European funding agencies, universities and research institutions need to take responsibility for 

the sustainable, stable operation of medium-sized RIs that are essential for a competitive European Research 

Area. LERU could assist in designing potential mechanisms for such (inter)national coordination at the levels of 

investment and accessibility. 

A smart RI strategy on sustainability also includes a policy for interaction with related RIs elsewhere. This 

concerns accessibility, possible clustering/integration of advanced services, exchange of expertise, and data 

interoperability among RIs. This increases their efficiency, reduces risks, improves quality and hence affects 

sustainability. In addition, a decommissioning strategy is essential to allow for flexibility and change of focus. 

Have the technology and infrastructure become standard and ready to be taken over by industry? Or does the 

RI still require embedding within a university or research institute as an expertise centre for further development? 

The way nuclear research facilities have changed focus over time is a good example of such flexibility (i.e. the 

Joint Research Centre12 in Italy, Paul Scherrer Institute13 in Switzerland, etc.). 

11 Science Europe Policy Brief on Research Infrastructures in EU Framework Programming (2017) 

 http://www.scienceeurope.org/wp-content/uploads/2017/01/SE_PolicyBrief_-ResearchInfrastructures.pdf

12 The JRC in Ispra (Italy) https://ec.europa.eu/jrc/en/about/jrc-site/ispra

13 The Paul Scherrer Institute https://www.psi.ch

http://www.scienceeurope.org/wp-content/uploads/2017/01/SE_PolicyBrief_-ResearchInfrastructures.pdf
https://ec.europa.eu/jrc/en/about/jrc-site/ispra
https://www.psi.ch
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National and European coordination

Decisions on new investments and new policies concerning RIs are often taken at the national level. As a result, 

the European international position is weak compared to USA and China, for example. Part of the reason is internal 

competition for limited funds, and lack of both national and international cooperation. International collaboration 

could be beneficial scientifically (through specialisation) and financially (through cost-reduction). This will require 

the establishment of good mechanisms to further encourage such cooperation, especially cross-border. 

There are at present large differences between countries in the way decisions on RIs are taken and how national 

roadmaps are established. This may involve the Academies of Arts and Sciences, research councils, ministries, 

regional governments, universities, and (conglomerates of) research institutes, each with their own role and 

interests. The fact that there are differences in funding schemes and institutional/governmental organisations 

should not hamper coordinated actions. Cross-border coordination of investments is needed to avoid duplication.

It is impossible for any country to support all RI initiatives.  National roadmaps already are a selection, and 

usually combine national and European RIs. A decision not to join a pan-European initiative (because of limited 

funding for instance) affects researchers in that country, as they may find that their collaboration with colleagues 

is hampered. It would be beneficial to develop policies that allow exchange of access to the RIs, by introducing 

a reciprocal policy for (funded) research projects, even if a country does not contribute directly to the RI, with an 

appropriate model for cost-recovery.  

Supporting actions to create a more robust and better connected European network of RIs need to be continued. 

Implementing the European Open Science Cloud is expected to facilitate availability and integration of services. 

‘Gaps’  in the RI landscape could be filled by targeted funding from the EC such as in the INFRADEV14 programme. 

Exchange of researchers can be promoted by Marie Skłodowska-Curie Innovative Training Networks.  COST 

actions can be employed for further integration and collaboration, also for participation of researchers from 

Inclusiveness Target Countries15. Member states and the EU can also jointly develop and support new initiatives, 

for instance in the context of TFEU Art. 185 on Coordination of Research Programmes16.

There are many initiatives that aim to create synergy between RIs in similar fields. The CORBEL initiative17 

brings together eleven major RIs in the field of biological and medical science across Europe, with the aim 

of facilitating user access to data, samples and instrumentation (“seamless, shared research infrastructure 

services”18). This will be achieved through the development of common access policies, a shared resource 

portal and the possibility of managing data across the different RIs.  In the humanities, the portal Europeana19, 

developed by the EC, provides free access to a wide array of digital content. An example in environmental 

14 Horizon 2020 call “Development and long-term sustainability of new pan-European research infrastructures” https://tinyurl.com/jctgexd

15 COST will reinforce suport for researchers in Inclusiveness Target Countries 

 http://www.cost.eu/media/newsroom/COST-reinforce-support-researchers-inclusiveness-target-countries

16 Article 185 http://ec.europa.eu/research/era/art-185_en.htm

17 CORBEL – Coordinated Research Infrastructures Building Enduring Life-science Services https://www.elixir-europe.org/about/eu-projects/corbel 

18 http://www.biomedbridges.eu/sites/biomedbridges.eu/files/documents/corbel_outline-and-facts.pdf 

19 Europeana – A European Digital Library for all https://ec.europa.eu/digital-single-market/en/europeana-european-digital-library-all 

https://tinyurl.com/jctgexd
http://www.cost.eu/media/newsroom/COST-reinforce-support-researchers-inclusiveness-target-countries
http://ec.europa.eu/research/era/art-185_en.htm
https://www.elixir-europe.org/about/eu-projects/corbel
http://www.biomedbridges.eu/sites/biomedbridges.eu/files/documents/corbel_outline-and-facts.pdf
https://ec.europa.eu/digital-single-market/en/europeana-european-digital-library-all
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20 Envriplus http://www.envriplus.eu

21 For instance, equipment data for the UK http://equipment.data.ac.uk/ and OARI Leiden http://www.oari.science.leidenuniv.nl

22  Attract Project http://www.attract-eu.org

23 Guiding Principles for Findable, Accessible, Interoperable and Re-Usable Data Publishing Version B1.0 https://www.force11.org/fairprinciple

science is ENVRIPLUS20. Such federations of infrastructures provide a good framework for achieving general 

agreements about the concerns we raise in this note: sharing, openness and sustainability.

There are several initiatives to make an overview of research facilities that are openly accessible to interested 

researchers. Some universities and countries have invested in providing online information on equipment and 

instrumentation that is also accessible to outside users21. A problem with such initiatives is that they often require 

extensive curation to keep the information up to date and it is difficult to create and maintain a single database 

for all RIs.  Instead, it would be highly beneficial to create an automated system of cataloguing, for instance by 

implementing a standardised way to publish RI metadata online at a single site of the RI, and developing search 

and cataloguing tools that harvest information from these distributed sites. 

It is essential that the academic community plays the leading role in planning and operating the RIs. As the 

experts, they should be trusted to take the lead. One possible avenue to enhance the impact of RI investments 

is illustrated by the ATTRACT22 initiative. The purpose of ATTRACT is to accelerate the development of high-

performance detector and imaging technologies for market through a process of co-innovation among European 

research institutes, small and medium enterprises (SMEs), companies and universities. Initiatives like ATTRACT 

will also increase the innovation capacity of RIs. 

Golden principles for RIs

To address many of the issues raised in the previous sections we recommend the creation of an extended 

charter to define a set of ‘golden principles’ for RIs, describing the fundamental rules of their operations, with 

as main aspects transparency in information and policies, solid embedding in existing organisations, and clear 

indicators for operational and scientific excellence. Our proposed golden principles for RIs are that:

1. The RI must adhere to the Charter for Access, and for non-personal data generated with public funding 

implement a FAIR (Findable, Accessible, Interoperable and Reusable) data policy23. It is important to 

enhance the return on investment by reuse of the data, and to effectively promote the interoperability 

across disciplines of the research results.

2. Online information about the RI is provided that is findable, current, complete, and controllable, including 

the scope, responsible organisation(s) and persons, access policies, the services offered to users and 

guidelines for applying for usage. 

3. The RI must have a stable embedding in a not-for-profit organisation (e.g. a research university or 

institution, or a conglomerate with legal status) that can be held accountable financially as well as 

operationally, with a guaranteed time horizon for its operations.

4. The operational and scientific quality of the RI is evidenced by several key indicators, such as a regular 

(five-year) peer evaluation cycle, an independent advisory board, publicly available evaluations by 

users and stakeholders, and/or overviews of the scientific output generated using the facilities. 

http://www.envriplus.eu
http://equipment.data.ac.uk
http://www.oari.science.leidenuniv.nl
http://www.attract-eu.org
https://www.force11.org/fairprinciples
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A further step would be to develop a standardised checklist for RIs that provides evidence how the RI 

implements the golden principles, and how the RI is embedded organisationally. Eventually, RI metadata on 

policies, facilities, services and embedding should be provided in a standardised way connected to unique 

identifiers, allowing effective searches and automated generation of RI catalogues. The checklist should be 

factual and transparent, so that the way the golden principles are implemented can be used to assess if an RI 

is eligible for funding. This could be for local support from a hosting organisation, for inclusion in a national or 

international RI roadmap, for funding as part of a research proposal of a potential user of the RI, or for funding 

from, e.g., the Framework Programme.  

A key factor that would make RIs sustainable is that new funding options need to be created for users that want 

to use the facilities. This could be in the form of an earmarked part of project funding, both for cost recovery and 

overhead for maintenance and upgrades. Project proposals usually go through extensive peer review processes, 

so whether an RI receives any funds by this route or not depends on the research community’s interests in 

using the facility and hence its operational excellence and cost-effectiveness. It also depends on the scientific 

evaluation of the proposal before it is granted and hence it contributes to the scientific quality of the RI’s products. 

Both aspects would thus contribute to the success and sustainability of the RI. 

Examples

We give here five examples of RIs representing different solutions to the general issues, such as access, 

openness and sustainability that we have discussed above:

• The Accelerator Laboratory JYFL-ACCLAB24 operates as a part of the University of Jyväskylä, Finland, 

which provides basic funding and continuation for the RI. It is one of the leading stable-ion beam facilities in 

Europe. The laboratory operates 24 hours per day and 7 days per week and has a large international user 

community with about 250 visitors from abroad annually. For scientific use, beam time is available free of 

charge, if an experiment is approved by an international Program Advisory Committee (PAC). JYFL-ACCLAB 

has been one of the facilities receiving transnational access (TNA) support from the EU to support foreign 

users of the facility. A maximum of one quarter of the available beam time is reserved for industrial use with 

customers paying for their beam time. JYFL-ACCLAB has internet pages to provide necessary information for 

its user community. Research quality is scrutinised in various ways: All research proposals (including those 

planned by in-house groups) are evaluated by an external PAC consisting of six independent foreign experts. 

The PAC meets twice a year. There is also frequent evaluation by the Scientific Advisory Board set by the 

Academy of Finland. In addition, JYFL-ACCLAB is regularly evaluated internally and nationally.  

• The mission of the European Holocaust Research Infrastructure (EHRI)25 is to support the Holocaust 

research community by building a digital infrastructure and facilitating human networks. EHRI provides online 

access to information about dispersed Holocaust sources through its Online Portal and tools and methods 

that enable researchers and archivists to collaboratively work with such sources. EHRI further facilitates 

an extensive network of researchers, archivists and others to initiate new transnational and collaborative 

approaches to the study of the Holocaust. EHRI is based on a consortium consisting of 24 partners from 

24 Nuclear and Accelerator-based Physics https://www.jyu.fi/fysiikka/en/research/accelerator

25 EHRI Portal https://www.ehri-project.eu

https://www.jyu.fi/fysiikka/en/research/accelerator
https://www.ehri-project.eu
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Europe, the United States and Israel. It started its work in October 2010 with initial funding from the European 

Union’s FP7 Programme. Continuation funding has been granted through the EU’s Horizon 2020 Programme. 

EHRI is working on securing its long-term sustainability, and is currently developing a proposal for inclusion 

in the ESFRI Roadmap 2018 with a view to establishing a permanent European Research Infrastructure 

Consortium (ERIC)26. The Online Portal and all other EHRI online services can be accessed by any 

individual with an interest in the Holocaust free of charge. Apart from providing virtual access to its resources, 

EHRI also organises a comprehensive transnational fellowship programme. EHRI complements virtual and 

physical access to its infrastructures through a programme of research, training and education events that 

are open to all interested parties. The information available via the EHRI Portal is unparalleled in terms of 

its scope, offering, for instance, information on more than 1,900 Holocaust-related archival institutions from 

51 countries and access to more than 230,000 archival descriptions. Access to the EHRI Portal currently 

averages around 250-300 active sessions a day. 

• The Nordsim Laboratory for Isotope Geology27 at the Swedish Museum of Natural History in Stockholm, is 

funded jointly by Sweden, Norway, Finland and Denmark. It is based around a Cameca 1280 ion microprobe, an 

advanced mass spectrometer which allows direct in-situ measurement of isotopic and elemental composition 

in micrometer-sized areas of a sample. The Nordsim laboratory was founded in 1993 with funding from 

the national science funding organisations of the four partner countries. Mutual agreements were signed 

covering the time from 1993 to 2014. In 2009, the electronic system of the instrument was upgraded, based 

on funding (total ca. 1 M€) collected from the partner countries. The agreement defined an annual country 

fee, paid from the science funding sources in each country. After 2014, the agreement was not renewed, and 

the Swedish Museum of Natural History is now mainly responsible for the operations of the unit. The Nordsim 

microprobe is the only high-resolution ion microprobe laboratory in the Nordic countries. The instrument has 

applications to a wide range of geological problems. From 1993 to 2014, the day-to-day operational fees 

were collected mostly as annual user fees from the participating countries. After 2014, there has been a shift 

from the annual country fees to daily access fees. The level of the daily access fee is dependent on whether 

users are based in a Nordsim full-, associated- or non-member country. Nordsim has a Board consisting 

of a representative from each partner country. Analysis time applications are invited once a year, and the 

board decides which applications are approved. The quality of the laboratory has been evaluated regularly 

by Swedish research funding organisations. 

• The nuclear structure physics infrastructure MINIBALL28 is a highly efficient gamma-detector array made 

up of a compact array of segmented high purity germanium detectors, and is suited for work on low intensity 

radioactive-beams. MINIBALL is usually located at CERN in Switzerland and is used with the ISOLDE 

radioactive ion beam facility and the HIE-ISOLDE post-accelerator. However, its mobility allows it to be used 

in other experimental setups. MINIBALL was originally developed by a collaboration of six universities in 

Germany, Belgium, and UK. It is currently operated by eight universities in Germany, Belgium, UK, Finland, 

Sweden and Switzerland. The construction of MINIBALL was finished in 2000 and represents now a total 

investment cost of about 6.5 M€. The MINIBALL Steering Committee is the deciding body in all issues related 

to maintenance and operation, beam-time requests and upgrades, and it is consulted with respect to beam-

time planning and technical feasibility of the different experiments. The Steering Committee is composed 

26  European Research Infrastructure Consortium https://ec.europa.eu/research/infrastructures/index_en.cfm?pg=eric

27 Nordsim http://www.nrm.se/en/forskningochsamlingar/geovetenskap/nordsim.904.html

28 MINIBALL https://www.miniball.york.ac.uk/wiki/Main_Page

https://ec.europa.eu/research/infrastructures/index_en.cfm?pg=eric
http://www.nrm.se/en/forskningochsamlingar/geovetenskap/nordsim.904.html
https://www.miniball.york.ac.uk/wiki/Main_Page
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of members representing the research institutes and universities that have contributed to the construction 

and operation of MINIBALL. The access to MINIBALL at ISOLDE is open for the nuclear structure physics 

community. Experimental proposals are approved by CERN on the basis of recommendation of the Isolde 

Neutron Time of Flight Committee only on the recommendation of their scientific quality and technical 

feasibility. Day-to-day information on the set-up, its detailed status and the ongoing experiments is supplied 

through the MINIBALL logbook that is available for all MINIBALL users. Data handling and distribution is 

organised using common servers with free access for the users. Data sorting and analysis programmes are 

developed on a common platform and are available for the community.

• The Universal Protein Resource (UniProt) is the most widely used protein information resource in the world, 

a research infrastructure accessed over 900,000 times per month, and is therefore an example of a data 

infrastructure that is crucial for the life sciences29, 30. UniProt is the result of a 30-year history of an initiative 

named Swiss-Prot, a database of manually curated proteins, launched in 1986 at the University of Geneva31, 

a LERU university. Since 2002, UniProt is a collaborative consortium involving (1) the SIB Swiss Institute of 

Bioinformatics, (2) the European Bioinformatics Institute (EMBL-EBI) at Cambridge/Hinxton32, and (3) the 

Protein Information Resource (PIR in the USA). Expert curation constitutes the core activity of the UniProt 

Knowledge base (UniProtKB). Across the three institutes, more than 100 people are involved in database 

curation, software development and support. Per year, the UniProtKB/Swiss-Prot curators read between 

50,000 and 70,000 papers and fully curate approximately 8,000 publications. UniProt is a knowledgebase 

that provides concise, but thorough descriptions of a non-redundant set of proteins including their function, 

domain structure, post-translational modifications and variants33. UniProt is an open access knowledge 

infrastructure: its curated data are accessible online, free of charge, and free of most copyright and licensing 

restrictions. Making the data available involves however significant labour, service and technology cost. 

The UniProtKB/Swiss-Prot efforts in Switzerland are exclusively funded by Swiss and USA (NIH) funds. The 

search for a sustainable funding model that ensures the maintenance and the future development of the 

resource therefore remains a critical challenge.  

29 UniProt www.uniprot.org

30 Wu et al. (2006). The Universal Protein Resource (UniProt): An Expanding Universe of Protein Information. Nucleic Acids Res; 34, 

D187-D191. doi:10.1093/nar/gkj161   https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1347523/

31 A history of Swiss-Prot www.sib.swiss/sp30/the-history-of-swiss-prot

32 Welcome Trust Genome Campus, University of Cambridge

33 The UniProt Consortium. (2017). UniProt: The Universal Protein Knowledgebase. Nucleic Acids Res. 45: D158-D169. doi:10.1093/nar/

gkw1099. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5210571/

http://www.uniprot.org
https://academic.oup.com/nar/article-lookup/doi/10.1093/nar/gkj161
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1347523
http://www.sib.swiss/sp30/the-history-of-swiss-prot
https://academic.oup.com/nar/article-lookup/doi/10.1093/nar/gkw1099
https://academic.oup.com/nar/article-lookup/doi/10.1093/nar/gkw1099
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5210571
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About LERU

LERU was founded in 2002 as an association of research-intensive universities sharing the values of high-qua-

lity teaching in an environment of internationally competitive research. The League is committed to: education 

through an awareness of the frontiers of human understanding; the creation of new knowledge through basic 

research, which is the ultimate source of innovation in society; the promotion of research across a broad front, 

which creates a unique capacity to recon figure activities in response to new opportunities and problems. The 

purpose of the League is to advocate these values, to influence policy in Europe and to develop best practice 

through mutual exchange of experience.

LERU publications

LERU publishes its views on research and higher education in several types of publications, including position 

papers, advice papers, briefing papers and notes. LERU notes are short, timely statements providing concise 

analysis and specific advice in response to a pressing issue related to European research and higher education 

policies. They are often a product of LERU’s standing engagement with certain issues and a result of intensive 

consultation among experts from the LERU universities.

LERU publications are freely available at www.leru.org, and are, unless otherwise stated, li-

censed under a Creative Commons Attribution 4.0 International License.  
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The note is based on discussions within the LERU Natural Sciences Policy Group. LERU is grateful to them and 
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