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Introduction 
1.1 Aim and scope of this landscape analysis 
The UK contribution to the landscape analysis has been conducted using the EOSC-Synergy Task 5.1               
shared survey spreadsheet as a guide, but bearing in mind the overall goal of developing a picture of the                   
availability or state of preparedness of UK research infrastructures and e-Infrastructures to offer their              
services for consumption by users outside of the UK. 

Disclaimer: 

This UK country report was compiled between February and April 2020 in the first phase of the work of                   
EOSC-Synergy Task 5.1 with the intention that its information will be improved, completed and validated               
during a second phase of work. It was compiled for internal use within EOSC-Synergy WP5 and was not                  
envisaged to be shared more widely. The report was compiled without conducting a dedicated survey. It                
relied instead on numerous existing sources of information, the majority but not all of which are                
referenced in footnotes and are publicly accessible. The report is, therefore, made public on the               
understanding that it is essentially a “first-pass” whose contents need to be further validated. 

Note: financial figures in this document are quoted in UK sterling due to the current lack of a stable                   
long-term £:€ exchange rate. 

1.2 Definition/delimitation of “EOSC compliant resources” 
The scope of services or infrastructures considered in this UK synopsis is directed mainly not so much by                  
the definition of “EOSC compliance” or otherwise, but by the definition of research infrastructures used               
in the main information sources upon which the synopsis has drawn. Definitions of research              
infrastructures vary to some extent as RIs themselves are very diverse. One of the main sources of                 
information about UK infrastructures is the recent UKRI Research and Innovation Infrastructure            
Landscape Analysis. It adapted the definitions used by ESFRI and the Horizon 2020 Research              
Infrastructure Programme and used the following definition of a research and innovation infrastructure: 

Facilities, resources and services that are used by the research and innovation communities to conduct               
research and foster innovation in their fields. They include: major scientific equipment (or sets of               
instruments), knowledge-based resources such as collections, archives and scientific data,          
e-infrastructures, such as data and computing systems and communication networks and any other tools              
that are essential to achieve excellence in research and innovation. 
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The UKRI landscape analysis was performed based on an extensive survey and focussed on major               
research and innovation infrastructures of national, European or international significance, supported           
through government and accessible to all users from academia and industry. In general, this meant               
evidence of sustained and/or substantial UK public funding commitment (to build, operate, upgrade,             
decommission). Major research and innovation infrastructures within public sector research          
establishments (PSREs), UK universities or European and international organisations that are vital for the              
UK research and innovation community were within the scope of the work; private sector organisations               
and institutions funded by and for use of a single research establishment (e.g. a single university or PSRE)                  
were treated as out of scope. Requirements for inclusion in the UKRI survey and landscape analysis                
included: 

● Purpose:  An infrastructure must provide an essential platform to conduct or facilitate excellent 
research and innovation that benefits the UK, as demonstrated by independent assessment such as 
peer review 

● Accessibility:  An infrastructure must provide access, resources or related services to the wider 
UK research and innovation community outside the infrastructure institution itself 

● Scale and longevity:  An infrastructure must have some degree of strategic, international or 
national importance. 

As stated in the previous section, the focus in this synopsis is on determining the extent to which UK                   
research infrastructures are ready and able to participate in the EOSC - in a sense, this can be regarded as                    
a general assessment of their EOSC compliance. 

The UKRI landscape analysis identified over 750 infrastructures of regional, national and international             
significance. Of these, 527 are of national or international significance and between them employ nearly               
25,000 full-time equivalent staff. Ninety-two percent of infrastructures work across more than one             
research sector, and 92% of them collaborate with international partners. Twenty-seven percent of             
infrastructures’ staff originate from outside the UK. Thirty-nine percent of computational and            
e-Infrastructures’ staff are from outside the UK. A portal1 has also been launched, which provides access                
to the individual research infrastructures. 

A UK research and innovation infrastructure roadmap has also recently been published2, providing an              
assessment and strategic guide based on the landscape survey. Research and Innovation are recognised as               
key drivers of economic growth and future increases in productivity. The UK’s national and international               
research and innovation infrastructures underpin its successful research and innovation. The roadmap            
identifies potential opportunities to expand and strengthen the UK’s research infrastructure capability as a              

1 https://www.infraportal.org.uk/ 
2 
https://www.ukri.org/files/infrastructure/the-uks-research-and-innovation-infrastructure-opportunities-to-grow-our-capacity-final-
low-res/ 
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contribution to achieving its wider ambitions. These include achieving a step-change in technological             
capability and the availability of data. Further changes to investment plans for research and innovation               
are expected to be announced in the coming months. UKRI recently appointed Dr James Heatherington               
as its Director of Digital Research Infrastructure. An updated UKRI strategy is currently in preparation,               
expected to be published in summer 2020. 

The UK has an ecosystem of computational infrastructure and e-Infrastructure including           
computational resources for modelling, simulation and data analysis, large-scale data storage facilities,            
and network infrastructure. 

 

Fig 1: The UK’s current national research and innovation e-Infrastructure ecosystem3 
These infrastructures are provided by a variety of organisations and agencies including UKRI, Jisc,              
universities and research centres. 

The UK has a federated e-infrastructure involving UKRI facilities (HPC, content and national scientific              
infrastructure), Jisc services and resources (content, analytics, AAI and network), national subject specific             
repositories and University facilities. 

3 Source: UKRI Infrastructure Roadmap 
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The UK currently has four tiers of high-performance computing capabilities but its capacity is              
significantly lower than that of many other European countries. A goal may be set for the UK to host an                    
exascale system by the middle of this decade. 

Many UK higher education institutions and research and innovation organisations have their own             
dedicated data infrastructures providing data storage and access, and additional support is provided by              
UKRI. It is recognised that data infrastructure capacity will need to expand significantly in the future to                 
meet increasing demand and a more detailed roadmap for developing this can be foreseen. 

The UK’s world-class national research and education network, Janet, is provided by Jisc and              
connects to the GÉANT pan-European network and around the world. 

The UK is not categorised in the landscape analysis from the e-Infrastructure Reflection Group (e-IRG)4. 

1.3 Information sources on services, repositories, facilities 
and infrastructures 

No dedicated survey was performed in the UK as part of the preparation of this synopsis. Instead,                 
numerous existing information sources were drawn upon.  The main sources were: 

● UKRI Research and Innovation Infrastructure Landscape Analysis5 and Portal6, including case 
studies highlighted on the UKRI website, providing a representative snapshot of some examples 
of the UK infrastructure within and beyond UKRI7 

● ESFRI Roadmap 20188 
● MERIL project database9 
● The Royal Society, in particular its January 2018 report A Snapshot of UK Research 

Infrastructures10 and information from a 3-part project about UK research and the European 
Union11. 

Several other information sources were also drawn on as a form of cross-reference during the compilation                
of this synopsis, including: 

4 https://drive.google.com/file/d/1JCAJpFKBuq17wYEr8qfH3sZT3i22OFPU/view 
5 https://www.ukri.org/files/infrastructure/landscape-analysis-final-web-version/ 

6 https://www.infraportal.org.uk/ 

7 The case studies can be viewed from a link on the page at https://www.ukri.org/research/infrastructure/ 

8 http://roadmap2018.esfri.eu/ 

9 https://portal.meril.eu/meril/ 

10 https://royalsociety.org/-/media/policy/Publications/2018/snapshot-uk-research-infrastructures.pdf 

11 https://royalsociety.org/topics-policy/projects/uk-research-and-european-union/ 
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● The Riscape project report International Research Infrastructure Landscape 2019 – A European 
Perspective, which reports on a recent international survey of Research Infrastructures12 

● The Association of European-Level Research Infrastructures Facilities13 
● The list of exemplary Research Infrastructures of Global Interest produced by the Group of 

Senior Officials in 201714 
● The RI Observatory of the European Network of National Contact Points for Research 

Infrastructures in Horizon 202015 
● The EOSC portal16 
● The Registry of Research Data Repositories17. 

The UK research infrastructure landscape is large, varied and notably international in outlook. The 2019               
UKRI landscape analysis identified over 750 infrastructures of regional, national and international            
significance, 527 of which are of national or international significance and 92% of which collaborate with                
international partners. The Meril database shows 75 research infrastructures based in the UK, of which               
the UK is the coordinating country in 73 cases. The 2018 ESFRI roadmap identifies the UK as the lead                   
country in four projects or landmarks – ELIXIR (European Life-science Infrastructure for Biological             
Information), INSTRUCT ERIC (Integrated Structural Biology Infrastructure), SKA (Square Kilometre          
Array) and ESS ERIC (European Social Survey) – as a member of 16 others, a prospective member of 10                   
more, and an observer in 1 (CLARIN). The GSO list includes the ISIS neutron and muon source as a                   
UK-based research infrastructure of global interest. 

The Royal Society18 notes that 107 UK national research facilities received support from the EU to grant                 
access to international researchers, between 2007 and 2013. It goes on to note that the UK hosts the                  
headquarters of 6 pan-European research facilities, with facilities distributed across multiple participating            
countries. These are: HiPER (High Power Laser Energy Research Facility), ELIXIR, INSTRUCT, ISBE             
(Infrastructure for Systems Biology), SKA and ESS ERIC. The UK also hosts 10 facilities that are part of                  

12 https://riscape.eu/riscape-report/ 
13 erf-aisbl.eu 

14 http://www.gsogri.org/wp-content/uploads/2019/12/gso_progress_report_2017.pdf – see Annexes 
15 observatory.rich2020.eu/rich  
16 https://www.eosc-portal.eu/ 
17 Re3data.org 

18 
https://royalsociety.org/topics-policy/projects/uk-research-and-european-union/role-of-EU-in-funding-UK-research/how-does-eu-
fund-research-facilities-major-equipment/ 
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pan-European research facilities headquartered in other European countries and is a member of             
pan-European research facilities entirely based beyond its borders, such as the European Hard X-Ray Free               
Electron Laser (European XFEL) based in Germany. The UK is also involved in intergovernmental              
organisations which form part of the European research landscape: the ITER fusion organisation, CERN,              
ESRF (European Synchrotron Radiation Facility), EMBO (European Molecular Biology Organisation,          
EMBL (European Molecular Biology Laboratory), (EMBL), the ESO (European Southern Observatory)           
and the ESA (European Space Agency). The UK also takes part in other intergovernmental organisations               
which provide research infrastructures to European researchers, including EISCAT (European Incoherent           
Scatter), Copernicus (formerly Global Monitoring for Environment and Security or GMES), ILL (Institut             
Laue-Langevin), ECMWF (European Centre for Medium-Range Weather Forecasts) and EUMETSAT          
(European Organisation for the Exploitation of Meteorological Satellites). 

There are many other significant facilities in which the UK is involved. The RICH Observatory, for                
example, includes JET (Joint European Torus) for fusion energy research, EURO-ARGO for ocean             
observation, and CESSDA for the social sciences. 

Other highly notable research institutes or facilities include the Janet network operated by Jisc, the Alan                
Turing Institute, the Edinburgh Parallel Computing Centre, the Francis Crick Institute, the Hartree Centre,              
the UK Data Service, the Wellcome Trust, the National Archives, Public Health England, and Jisc’s Open                
Science Service. 

1.4 Between projects and national institutions 
The UK is involved in many European and international e-Infrastructure initiatives including EGI,             
EUDAT, GÉANT, OpenAIRE, PRACE and RDA, and participates in many collaborative projects in the              
area of e-Infrastructures and the European Open Science Cloud. The UK has a national contact point for                 
EOSC within UKRI. BEIS, UKRI and Jisc are engaging at a national level, including engagement with                
the EOSC Governance, subgroups and working groups. 
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2 National policies and frameworks for open 
science support and collaboration 

2.1 Formal regulations or publicly available policies 
Open Research Data 

Strategic-level responsibility for policy making on Open Science and FAIR data in the UK resides mainly                
with UKRI acting in consultation with stakeholders such as universities, and with BEIS (the Department               
for Business, Energy and Industrial Strategy). 

UKRI’s data policy is set out on its website19. UKRI supports the principles in the UK concordat on Open                   
Research Data20, published in July 2016, which proposes a set of expectations of best practice for working                 
with research data that cover the many roles needed to support the research process. The Concordat                
recognises that research data should wherever possible be made openly available for use by others in a                 
manner consistent with relevant legal, ethical, disciplinary and regulatory frameworks and norms, and             
with due regard to the cost involved. The Concordat includes recognition of stakeholders’ responsibility              
to develop appropriate data skills. 

BEIS established the Open Research Data Task Force (ORDTF) in 2016 to provide advice on open                
research data (ORD). The ORDTF published its final report “Realising the Potential”21 in July 2018               
which builds on the principles in the Concordat and makes recommendations to accelerate the UK’s move                
to open research data, in which the default position is that research data is FAIR. 
UKRI’s Common Principles on Data Policy22, published in December 2018, sets out seven principles              
which provide the framework for all UKRI-funded researchers. The policy stipulates that researchers             
should make their data available to the research community in a responsible and timely manner unless                
there are justifications for not doing so. Publicly funded research data is described in the policy as a                  
“public good” which should be made openly available with as few restrictions as possible. The principles                
stipulate the use of data management plans, good metadata practices and citations in line with relevant                
standards and community best practice, and require the preservation and accessibility of data with              
long-term value. They recognise the ethical and legal barriers to publishing data, and the use of                
embargoes to allow researchers to fully use their data before publication. All costs associated with               

19 See https://www.ukri.org/funding/information-for-award-holders/data-policy/ 

20 https://www.ukri.org/files/legacy/documents/concordatonopenresearchdata-pdf/ 

21 https://www.gov.uk/government/publications/open-research-data-task-force-final-report  

22 https://www.ukri.org/funding/information-for-award-holders/data-policy/common-principles-on-data-policy/ 
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research data management and sharing are recognised as eligible costs in public research funding              
applications and detailed guidance is provided to assist research organisations in their applications23. 

Whilst publication of data in certified repositories is not mandated by either the Concordat or the                
Common Principles, the policies do require data and software underlying published research findings to              
be deposited, where possible, via mechanisms that provide sustainable services with appropriate policies,             
such as an established repository of a discipline-specific research community, funding body, publisher or              
research institution. 

Open Access 

The UK has led the way in encouraging and mandating open access. As a member of the G8, together                   
with France, Germany and Italy, the UK is party to the G8 science ministers statement24, made in London                  
on 12 June 2013 which “proposes to the G8 for consideration new areas for collaboration and agreement                 
on global challenges, global research infrastructure, open scientific research data, and increasing access to              
the peer-reviewed, published results of scientific research”.  

UKRI is in the later stages of reviewing and developing its open access policies for peer-reviewed                
research articles and academic books that result from research supported by UKRI, which will align               
policies across the Research Councils, Research England and Innovate UK following the creation of              
UKRI in 2018 (see section 2.2 for more detail). A public consultation is currently ongoing, seeking                
feedback on whether the use of UKRI OA funds should be permitted for publication in hybrid journals or                  
hybrid publishing platforms or whether this should only be permitted as part of a transformative               
agreement or similar arrangement. For peer reviewed articles, the policy would commence 1st January              
2022. UKRI is also providing input to the open access policy of the Research Excellence Framework                
(REF) (see next section) which is currently in development. 

Until the review is complete, the existing RCUK (Research Councils UK) and REF policies on open                
access apply. They both have the aim of maximising access to and re-use of research and are sensitive to                   
disciplinary differences. The principles of the policies are that outputs of publicly funded research in the                
UK should be made widely and freely accessible as soon as possible, by either the Gold or Green OA                   
routes, with costs of scholarly communication (e.g. APCs) considered a legitimate and embedded part of               
research funding. Stakeholders are expected to collaborate to find sustainable means for disseminating             
and validating the full range of research outputs, and licences should allow maximum re-use25. 

23 
https://www.ukri.org/funding/information-for-award-holders/data-policy/supporting-research-data-management-costs-through-fu
nding/ 

24 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/206801/G8_Science_Meeting_
Statement_12_June_2013.pdf 
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At present the UKRI policy applies to journal articles and conference proceedings. The new policy is                
likely to extend to research monographs, which has the potential to be a game changer once it applies to                   
the next REF, as the UK’s global English language academic publishing industry is quite probably the                
largest in the world26. 

In 2019, UKRI joined COAlition S27, an international consortium of research funders which supports the               
Plan S initiative. Plan S aims to make full and immediate Open Access to research publications a reality                  
by 2021.  The Wellcome Trust is also a member of COAlition S. 

Research Evaluation 

The Research Excellence Framework (REF) is the UK's system for assessing the excellence of research in                
UK higher education providers. It is the review of research that takes place every six or seven years upon                   
which state block grant funding for research is then based for the next six or seven years. The REF                   
outcomes are used to inform the allocation of around £2 billion per year of public funding for universities'                  
research. The REF was first carried out in 2014. Research England manages the REF on behalf of all four                   
UK higher education funding bodies. 

A policy was implemented of accepting only OA articles for the next REF (2021) through either green or                  
gold methods for all articles published after April 2016. It is expected that books will be brought into line                   
with journal articles in the next but one REF (2026/27)28, though uncertainties around Brexit are a                
challenge. 

Metrics 

Research Councils UK (RCUK) was the umbrella organisation for the seven Research Councils (AHRC,              
BBSRC, EPSRC, ESRC, MRC, NERC and STFC) before the formation of UKRI. In February 2018               
RCUK published a statement on the responsible use of metrics29 and signed the San Francisco Declaration                
on Research Assessment (DORA)30. The statement includes a commitment to update the principles that              
councils will use to guide researchers applying for research council funding, to guide reviewers in               
assessing these applications, and to guide evaluations of the work that results. Central to this guidance is                 
a commitment to avoid the use of journal-based metrics such as Journal Impact Factors, and metrics such                 
as the ‘H-index’ as surrogate measures of the quality of publications or individuals, but to assess the                 
content of specific papers, when considering the impact of an individual researcher’s contribution. 

25 The full policy is available from https://www.ukri.org/funding/information-for-award-holders/open-access/open-access-policy/ 

26 http://repository.jisc.ac.uk/6693/1/Landscape_study_on_OA_and_Monographs_Oct_2017_KE.pdf#page=81 
27 https://www.coalition-s.org/ 

28 http://repository.jisc.ac.uk/6693/1/Landscape_study_on_OA_and_Monographs_Oct_2017_KE.pdf#page=81 
29 https://www.ukri.org/files/legacy/research/rcuk-statement-on-the-responsible-use-of-metrics-in-research-assessment-pdf/  
30 https://sfdora.org/ 
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2.2 Strategies and policies for funding infrastructure 
services and resources 

Research in the UK is funded from a variety of commercial and non-commercial sources. Most of the                 
government investment in UK R&D is allocated by “partner organisations”: research councils, higher             
education funding councils and higher education institutions. The majority of this is allocated by UKRI               
(UK Research and Innovation). UKRI was created in April 2018 and is the strategic body which brings                 
together the seven Research Councils, Innovate UK and Research England. UKRI is principally funded              
by the UK government ministry Department for Business, Energy and Industrial Strategy (BEIS) through              
the Science Budget (see below) but also has its own funding streams which include official overseas                
economic development assistance (the Newton Fund and Global Challenges Research Fund) and the             
National Productivity Investment Fund (NPIF). UKRI funds research in two ways, called the dual              
support system: 

● funding is allocated by the seven Research Councils to their respective disciplines 
● funding is allocated as block grants to Higher Education Institutions. 

The seven Research Councils, divided by scientific discipline, support excellent research by providing             
grant funding, access to excellent research facilities and investing in infrastructure and institutions. 
Research England takes over the England-only funding of knowledge exchange formerly performed by             
HEFCE (the Higher Education Funding Council for England). This takes the form of quality related               
block grants to Higher Education Institutions. 
The Research Councils and Innovate UK operate across the UK. Funding of Higher Education              
Institutions is a devolved matter however and so a similar function to Research England is performed by                 
Higher Education Funding Council Wales (HEFCW), the Scottish Funding Council (SFC) and the             
Department for the Economy (Northern Ireland), and these four national bodies also work jointly              
together. 
Some government investment in R&D is also allocated by the UK’s four independent National              
Academies31 and by departmental R&D. The National Academies receive funding for key programmes             
that help to deliver government priorities. Government departments, including those of devolved            
administrations for Scotland, Wales and Northern Ireland, fund specific R&D activities contributing to             
policy development and evaluation. This may be done through Public Sector Research Establishments             
(PSREs)32 such as the Met Office33 or the National Institute for Health Research34.  

31 The Royal Society, the British Academy, the Royal Academy of Engineering and the Academy of Medical Sciences 

32 PSREs are research and development institutes sponsored directly by government departments or the seven UK Research                 
Councils 

33 https://www.metoffice.gov.uk/ 

EOSC-SYNERGY – 857647 13 

 

https://www.metoffice.gov.uk/


                                                                     
 

Total investment in R&D in the UK in 2017 was £34.8bn, representing 1.69% of GDP. Of this,                 
approximately £9bn (0.44% of GDP) or 25% was public investment in R&D35 by government, research               
councils, higher education funding councils and higher education institutions. Government, research           
councils and higher education received a total of £10.4bn for carrying out R&D in 2017, with funding                 
provided to them from the business enterprise (£358m), private non-profit (£1.3bn) and overseas (£1.5bn)              
sectors in addition to public funding36.  Universities perform three-quarters of publicly funded R&D. 

34 https://www.nihr.ac.uk/ 

35 Source: Royal Society    
https://royalsociety.org/-/media/policy/projects/investing-in-uk-r-and-d/2019/investing-in-UK-r-and-d-may-2019.pdf 

36 See full details at     
https://royalsociety.org/-/media/policy/projects/investing-in-uk-r-and-d/2019/relationship-between-funders-and-performers-of-U
K-r-and-d-large.jpg 
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Figure 2: Relationship Between Funders and Performers of UK R&D37 
Government investment in R&D is allocated largely through the ‘science budget’. This is generally              
divided into resource and capital. Resource spending is used to cover the day to day costs of research, and                   
also provides research and innovation grant funding. Capital spending focuses mainly on investment in              

37 Taken from   
https://royalsociety.org/-/media/policy/projects/investing-in-uk-r-and-d/2019/investing-in-UK-r-and-d-may-2019.pdf. Source:  
Office for National Statistics ONS (2019): UK gross domestic expenditure on research and development, 2017 (figures are                 
rounded) 
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infrastructure, such as laboratory equipment, setting up world class research institutes and/or creating             
innovation centres38. Science infrastructure capital planning allocation in 2017-18 was £1.1bn39, of which             
£0.9bn was included in the UKRI budget40. The equivalent figure for 2020-21 was £1.2bn, of which                
£0.9bn was under the UKRI budget. 
An important stream of funding, complementary to that of the Research Councils and government              
departments, also comes from the large number of charities providing research funding in the UK,               
including for example the Wellcome Trust and Cancer Research UK. 
Around 20% of total UK R&D investment is from international sources. These include the European               
Commission which is a significant source of research funding in the UK, mainly through its research and                 
innovation framework programmes. EU funding comprises around 16% of the research income of UK              
universities. 
UKRI’s total budget for 2017-18 was £6.4bn41, which represents more than 70% of the total UK public                 
investment in R&D. Although many researchers may be using research facilities which receive funding              
from a variety of sources, in practice UKRI’s policies prevail due to the influence of its funding. 
In addition to the survey and Infraportal mentioned in section 1.3, a UK research and innovation                
infrastructure roadmap42 was also published in November 2019, providing an assessment and strategic             
guide based on the landscape survey. Research and Innovation are recognised as key drivers of economic                
growth and future increases in productivity. The UK’s national and international research and innovation              
infrastructures underpin its successful research and innovation. The roadmap identifies potential           
opportunities to expand and strengthen the UK’s research infrastructure capability as a contribution to              
achieving its wider ambitions. These include achieving a step-change in technological capability and the              
availability of data. 
The Government has committed to meet a target of 2.4% of GDP invested in UK R&D by 2027, and a                    
longer-term goal of 3%. Following the UK general election in December 2019, the government              
announced plans in March 2020 to increase public R&D investment to £22 billion per year by 2024-25                 
(compared to £9bn in 2017), nearly doubling public R&D investment as a proportion of GDP from 0.44%                 
to 0.8%. A Comprehensive Spending Review is due to take place during 2020, to develop details of                 

38 Extract from   
https://royalsociety.org/-/media/policy/projects/investing-in-uk-r-and-d/how-does-the-UK-government-invest-in-R-and-D-07-11-
17.pdf 

39 Figures are from page 12 of https://royalsociety.org/-/media/policy/Publications/2019/03-10-19-ukri-explainer.pdf 

40 https://royalsociety.org/-/media/policy/Publications/2019/03-10-19-ukri-explainer.pdf 

41 Source: https://royalsociety.org/-/media/policy/Publications/2019/03-10-19-ukri-explainer.pdf 

42 
https://www.ukri.org/files/infrastructure/the-uks-research-and-innovation-infrastructure-opportunities-to-grow-our-capacity-final-
low-res/  
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allocation of the increased funding and investment to address opportunities identified in the roadmap.              
This may be delayed due to the COVID-19 crisis. 
A 2018 report by the Royal Society43 found that the longevity and stability of research infrastructures                
varies and their funding can be less secure than that of higher education institutes. Some infrastructures                
operate with short-term (3–5-year) contracts or grants within a longer-term framework. Operational            
funding and investment needs are commonly regularly reviewed, and often vary over the lifespan of a                
research infrastructure. For example, physical infrastructures like the Diamond Light Source Ltd have             
substantial construction costs, and also require renewed investment and review every 5 – 6 years, to               
ensure they remain competitive. 
Research infrastructures draw funding from a variety of sources, with government funding representing             
only around half of the total. 84% of infrastructures surveyed for the Royal Society report had received                 
funding from EU sources. A wide variety of models of ownership and organisational structure are used to                 
run UK research infrastructures, including 

● non-governmental organisations (NGOs), such as those operated by the Met Office 
● European research infrastructure consortia (ERICs), for example Instruct, an international 

partnership on structural biology and the European Social Survey (ESS) 
● intergovernmental organisations, such as the European Molecular Biology Laboratory and 

European Bioinformatics Institute 
● facilities housed within or owned by a legal entity, such as a university, for example the 

Total Environment Simulator 
● national legal entities such as charities and public sector research establishments (PSREs), for 

example the National Physical Laboratory or the Francis Crick Institute 
● organisations funded by a project, for example through a Horizon 2020 collaboration, such as the 

Natural History Museum’s DISSCO project. 

43 https://royalsociety.org/-/media/policy/Publications/2018/snapshot-uk-research-infrastructures.pdf 
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Figure 3: Models of ownership and organisational structures of UK research infrastructures44 
The UKRI Landscape Analysis45 shows that 61% of infrastructures in the biological sciences, health and               
food sector, and 57% of those in the environment sector, provide resources or related services to the wider                  
community, beyond the infrastructure itself. 
In addition to grant funding, UK universities also acquire own revenues from UK and overseas student                
fees, conference income, commercial spin-offs, and IPR and licencing income. 

44 Source: https://royalsociety.org/-/media/policy/Publications/2018/snapshot-uk-research-infrastructures.pdf 
45 https://www.ukri.org/files/infrastructure/landscape-analysis-final-web-version/ 
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Figure 4: Distribution of infrastructures’ total annual costs based on their legal model (k=£ thousand, m-                
£ million)46 

2.3 Present status with regard to Commission 
Recommendation (EU) 2018/790 on access to and 
preservation of scientific information 

The UK supports the EC Recommendation on access to and preservation of scientific information. Jisc               
has played a strong advocacy role with respect to the Recommendation and has been working on                
technologies to help institutions support it. 

See also commentary on the UK Concordat on open research data in section 2.1. 

 

46 Source: UKRI Landscape Analysis https://www.ukri.org/files/infrastructure/landscape-analysis-final-web-version/  Page 40 
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3 EOSC-compliant resources 
3.1 Characteristics of services/resources 
The UK landscape encompasses all types of services and all scientific domains. Most research              
infrastructures which feature in the UK Infraportal could, in theory, potentially become part of EOSC. 

A 2017 national e-Infrastructure survey of universities and research institutes47 showed that the higher              
education institutions (HEIs - universities) remain the main provider of data and compute services to the                
national e-Infrastructure (NeI). Thirty-six HEIs are providing services into the NeI. These range from the               
Edinburgh Parallel Computing Service, Rutherford Appleton Laboratories, the Hartree Centre and the            
University of Cambridge, which provide Petaflop services and petascale research data services to the              
National HPC service, DiRAC and the EPSRC Tier 2 communities, other UK research communities and               
Industry; the Administrative Data Service based at the University of Essex; and to new entrants such as                 
the University of Hull which provides services to computer science and astrophysics simulation projects.              
Those services supported by the HEIs are the National Service (Archer), the Research Data Facility,               
DiRAC, GridPP Tier 2 sites, the ESRC Administrative Data Network and administrative Data Centres,              
MRC and Charity funded Medical Informatics, the Farr Institute for Health Informatics, Life Science              
Bioinformatics, the SKA, the new EPSRC Tier 2 services, as well as local provision at HEIs. These cover                  
the whole range of research funded by the Research Councils and HEFCE. 

Jisc now provides very high-quality network services between research organisations via the Janet             
network; data Centre services at Slough and Leeds; cloud brokerage and network egress services;              
authentication and cybersecurity services. 

The International, Charity and Research Council Central Laboratories provide a further 12 specific             
large-scale services in the areas of genomics (e.g. Sanger Institute) and bioinformatics (e.g. EMBL-EBI),              
and support for central experimental facilities e.g. STFC SCD provides services for Diamond, GridPP              
Tier 1, JASMIN2, ISIS, UK Observatories, the Ada Lovelace Centre and new services to support               
cryo-EM. The Hartree Centre supports Software, Data and Innovation services for Industry. The Met              
Office and the European Centre for Medium-Range Weather Forecasts (ECMWF) are the main providers              
of services to the weather forecasting and climate modelling communities. Both these Facilities provide              
petascale services to their user communities. 

While UK researchers can envisage some advantages to using services through the EOSC, awareness of               
the EOSC in the UK research community is probably relatively low still. There are currently few specific                 

47 Conducted by the High-Performance Computing Special Interest Group for UK Academia. See             
https://hpc-sig.org.uk/wp-content/uploads/2017/NeIS-Survey-2017-Report.pdf 
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cases of UK service providers committed to providing their services through the EOSC due to the need to                  
identify the motivation and compensation for doing so: at a national level, services are funded to supply                 
to the UK research community so the additional costs of provision beyond that scope would need to be                  
provided for. A further complication is added by the requirement that services through the EOSC are free                 
at the point of use. For example, Jisc provides services to its members on a subscription basis. If its                   
services were to become accessible “for free” through the EOSC, this could undermine its UK business                
model. EOSC business models need to be developed which address this issue. Some UK services in the                 
area of access identity management may be candidates to be made available through the EOSC  

3.2 Data Services 

3.2.1 Data management, curation and (long-term) preservation 
Regulations and policies 

A summary of the EU and UK regulations which apply to data was provided by the Royal Society in its                    
June 2017 report48.  See figure 5. 

48 https://royalsociety.org/-/media/policy/projects/data-governance/data-governance-landscape-review.pdf 
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Figure 5: Main Data Governance Regulations, 201749 

49 Source: Data Governance: Landscape Review, The Royal Society         
https://royalsociety.org/-/media/policy/projects/data-governance/data-governance-landscape-review.pdf 
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Many UK universities have policies on management of data supporting research outputs, addressing             
research data management, open research data, preservation and use of repositories. These commonly             
refer to other university policies on, for example, ethics and research integrity, IPR, data protection and                
information security. As observed in section 2.2, the UKRI policies in these areas influence much of the                 
policy adopted by institutions due to UKRI being a significant public R&D funder. 

Repositories and datasets 

Great Britain holds a leading position in the world for open data. Since 2010, data.gov.uk has generated                 
more than 10,000 data sets. The world’s first Open Data Institute was also established in 2012 in the                  
UK50. 

A brief search of the Re3data.org database51 shows 281 repositories run by institutions in the UK, the                 
largest number of any country in the database. 

PIDs 

In the UK, Jisc is leading a project to establish equitable, consistent access to PID services for the UK                   
research sector, and to build robust governance mechanisms to ensure that these systems remain open and                
sustainable for the long term. This project is evaluating current PID services, their adoption, and the                
interactions between them. It will assess the business case for building a UK national PID community                
structure, to provide access to and oversight of PID services. It will tackle the practical barriers to PID                  
integrations in the tools and platforms that researchers rely on to conduct and share their work. The initial                  
phase of the project will run through 2020 and will focus on stakeholder engagement and research. 

There is support at national level for use of ORCID so datasets’ metadata generally includes unique                
identifiers for researchers. 

Data preservation 

A 2015 survey of academics52 found that there has been a substantial increase since 2012 in the share of                   
academics that preserve their research data in an institutional or other type of online repository and a                 
corresponding decrease in the share that preserves these data themselves using commercially or freely              
available software or services. Additionally, there has been an increase in the share of academics that                
have received assistance, from their university library or elsewhere, with making a version of their               
research outputs freely available online. 

50 theodi.org  
51 http://re3data.org/browse/by-country/ 
52 http://repository.jisc.ac.uk/6437/1/ithaka-survey-of-academics-2015.pdf  
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Certification of repositories and levels of curation vary depending on the nature of the data they contain.                 
Data, if open, is generally findable and accessible. Levels of interoperability and reusability probably              
vary. 

3.2.2 Data sharing and access 
Access policies, restrictions and licences 

The UKRI Landscape Analysis53 observed that infrastructures in the Social Sciences and Humanities             
disciplines have very diverse funding models, much of which is short-term and that some charge for data                 
access which may conflict with the principle of free and open access. 

 

The UK Data Service54, established in 2012, is a national data service that provides research access to a                  
range of UK and international social and economic data collections. It provides users with seamless and                
flexible access to a wide range of data resources and helps with data ingestion and archiving to ensure                  
data quality and long-term preservation. 

In general, access to services and resources is broadly determined by funding source. Services or other                
resources developed using national funding will be available nationally whereas resources developed by             
an institution from its own budget will be provided for its own researchers. Access to unlimited resources                 
is usually open, whereas limited resources generally have a competitive allocation mechanism applied to              
them. International access is primarily achieved through membership of a research group or project, or               
may be funded by an international research organisation (for example ESA or SKA). Charges may be                
applied for some services, perhaps indirectly rather than directly.  

Limitations on expansion of services to further user groups include state aid rules, security policies, data                
protection and other such legal concerns. Harmonisation of such rules obviously helps lower barriers to               
expansion. 

Nationally, licencing is encouraged to be clear, and as open as possible and as closed as desirable. There                  
is encouragement to use templated licences. 

Authentication, Authorisation and Accounting Infrastructure 

The set of AAAI (Authentication, Authorisation and Accounting Infrastructure) services operated by Jisc             
provides a national framework for the management of access to research and innovation infrastructure              
(RII) resources across the UK. This framework includes authentication of an individual user of a RII;                
authorisation of that user to access RII resources; and, where appropriate, accounting for that use for                

53 https://www.ukri.org/files/infrastructure/landscape-analysis-final-web-version/  Page 76 
54 https://ukdataservice.ac.uk/ 

EOSC-SYNERGY – 857647 25 

 

https://www.ukri.org/files/infrastructure/landscape-analysis-final-web-version/
https://ukdataservice.ac.uk/


                                                                     
 

charging or for auditing purposes (for instance where there are compliance implications such as those               
around access to sensitive data). 

The framework can be applied to a wide range of RII resources, from scholarly collections accessed via                 
web portals through to access to computing resources and to experimental facilities. These services also               
improve the end-user experience, by reducing the number of different credentials a researcher needs to               
manage and safeguard and by providing a more consistent user experience across a range of RII access.                 
They are essential to effective and appropriate use of the UK’s publicly-funded RII. They are equally                
applicable to privately-financed RII. They are essential to providing properly managed access to any              
modern RII. 

The services at present consist of a series of federated systems for control of web-based resources (the UK                  
Access Management Federation); a similar system for control of non-web-based resources (Jisc Assent             
and eduroam); and managed identity-provider services (Liberate). The latter assist an organisation in the              
management of the identities of its staff and other individuals for which it is responsible, so that those                  
individuals can subsequently be authenticated prior to access to an RII’s resources. Jisc also provides               
web-server certificates to allow the safe use of web portals providing access to RII resources. 

Also in development is the ability to link these systems to systems that allow the creation and                 
management of virtual organisation structures for collaborative research. These frameworks and services            
are applicable globally as well as nationally. They are linked via the inter-federation of UK federations                
with those of other countries. Current examples are edugain (which includes the UK Access Management               
Federation and provides UK users with access to resources globally and vice versa) and eduroam (which                
provides UK users with access to wifi network connectivity when working abroad). 

The UK Access Management Federation is operated by Jisc. It is the largest of its kind in the world, with                    
1200 members, and is adopted by all UK higher education institutions. Jisc also helps other organisations                
to develop their access federation capabilities. 

For authentication, most services in the UK use either the UK national federation or else local                
authentication.  Most if not all UK universities are identity providers (IdPs). 
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4 Procurement of and transnational access to 
services and resources compatible with EOSC 

Most procurement in the UK is currently governed by EU treaty principles and rules (EU Directives) and                 
the UK regulations which implement them. Some UK-specific rules which apply to particular sectors              
such as transport and defence. The current main set of EU Directives date from 2014 and were transposed                  
into UK law in 2015 and 2016. 

The UK’s departure from the EU may be expected to result in some changes to procurement laws and                  
practices in future. 

Jisc offers a data archiving framework55 to all organisations connected to its Janet network, which               
provides cost savings compared to procuring the service directly. The framework is based on an EU                
procurement. 

Jisc also participates in the GÉANT IaaS framework56 which offers cloud infrastructure as a service. A                
2019 report by Eduserv and SOCITM57 showed that universities store 36% of their data in the cloud.                 
Services such as those offered by Jisc could help UK universities to increase their cloud adoption rate in                  
line with the UK government’s Cloud First strategy58 adopted in 2013. 

The HPC-SIG survey59 showed a variety of charging models in use by universities and research institutes                
for storage services, including 

● no charge 
● default quotas per member of staff or research project (which vary from 0.5Tb to 10Tb) with 

charges applied beyond that threshold, sometimes varying for commercial vs non-commercial 
customers 

● free-at-point of use but applications are peer reviewed. 
For funding of research infrastructures, figure 2 provides a high-level indication of different funding              
sources and their proportions for government, research councils and higher education, which operate the              
majority of UK research infrastructures. 

A report by the UKRI Cloud Computing Working Group60 observes that cloud computing is acquired on                
an on-demand basis as required (operating expense) as opposed to an initial upfront payment (capital               
expense), meaning UKRI funding models need to adapt to reflect this change for both researchers and                

55 https://www.jisc.ac.uk/data-archiving-framework 
56 https://www.jisc.ac.uk/geant-iaas-framework 
57 Public Sector Cloud Adoption Report 
58 https://www.gov.uk/guidance/government-cloud-first-policy 
59 https://hpc-sig.org.uk/wp-content/uploads/2017/NeIS-Survey-2017-Report.pdf 
60 Cloud Computing for Research and Innovation.  See https://cloud.ac.uk/reports/cloud-for-research-and-innovation/ 
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community service providers who may consume commercial cloud resources in a hybrid model. Outside              
of the public sector, the report recommends that UKRI must continue to develop the activities that have                 
been initiated through Jisc in establishing terms and conditions with commercial cloud providers to              
explore how the buying power of the community as a group can make purchasing of these services more                  
effective, efficient and productive. 
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5 Conclusions 
Overall, the UK landscape is strongly international in its outlook and activity, with strong international               
involvement and collaboration. Resources are in general mandated to be openly available wherever             
reasonably possible, because of UKRI policies. Restrictions on or barriers to access and use of UK                
research infrastructure resources by those based in other countries, where they exist, are more at the level                 
of governance issues (i.e. relating to consumption of rivalrous resources) than specific regulatory or              
policy issues at the level of the resources themselves. Researchers from around the world participating in                
international research projects can use or access UK resources under the rules of their research project,                
using AAAI for identification and access. In cases where restrictions exist it is possible to negotiate                
reciprocal access using MoUs and other forms of agreement, although this is costly in terms of effort.                 
Research production models in use by some of the large international research projects could perhaps be                
adopted more widely.  

“Looser” forms of cooperation such as MoUs, time sharing arrangements, licence extensions and             
reciprocal access arrangements may be worth exploring in addition to use of aggregated procurement              
exercises.  Case studies showing demand for and use of such activities may be worth exploring. 
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