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FREYA project summary 

The FREYA project iteratively extends a robust environment for Persistent Identifiers (PIDs) into a core 
component of European and global research e-infrastructures. The resulting FREYA services will cover a 
wide range of resources in the research and innovation landscape and enhance the links between them so 
that they can be exploited in many disciplines and research processes. This will provide an essential 
building block of the European Open Science Cloud (EOSC). Moreover, the FREYA project will establish an 
open, sustainable, and trusted framework for collaborative self-governance of PIDs and services built on 
them. 

The vision of FREYA is built on three key ideas: the PID Graph, PID Forum and PID Commons. The PID Graph 
connects and integrates PID systems to create an information map of relationships across PIDs that 
provides a basis for new services. The PID Forum is a stakeholder community, whose members collectively 
oversee the development and deployment of new PID types; it will be strongly linked to the Research Data 
Alliance (RDA). The sustainability of the PID infrastructure resulting from FREYA beyond the lifetime of the 
project itself is the concern of the PID Commons, defining the roles, responsibilities and structures for good 
self-governance based on consensual decision-making. 

The FREYA project builds on the success of the preceding THOR project and involves twelve partner 
organisations from across the globe, representing PID infrastructure providers and developers, users of 
PIDs in a wide range of research fields, and publishers. 

For more information, visit www.project-freya.eu or email info@project-freya.eu. 
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Executive summary 

This deliverable completes the task of integrating emerging PID resource types into disciplinary services 
which have been developed or enhanced through the FREYA project. It builds on work from previous Work 
Package 3 and 4 deliverables and provides lessons learned that occurred through working with emerging 
PIDs. 

Picking up on the PID landscaping exercise conducted by partners at the outset of the project, it focuses on 
PID resource types identified as emerging or immature in 2018. The report begins with an update on the 
status of many of these resource types: first, we summarize those driven forward by FREYA partners who 
have developed prototypes for implementation of ROR IDs from what was at the time a άminimal viableέ 
Research Organization Repository, grant DOIs that form part of the fledgling Global Grant Identifier System, 
and research instrument identifiers that form part of the άSensor Information System infrastructureέ for 
earth and environmental scientists. Next, the report summarises progress made within partner 
communities (outside FREYA) on a variety of other emerging PID resources ranging from data management 
plans to samples and facilities to give a more complete picture of the current status of emerging PIDs.   

The main part of this report centers on further integrations by the disciplinary partners to their databases 
and workflows, that build on existing prototypes for PID Graph resource types. A summary of work is 
offered from six disciplinary partners who outline their specific system requirements for organization IDs 
(ROR, GRID and ISNI IDs), grant and funder IDs, noting the specifications and integrations that served to 
address these requirements. While the focus is very much on emerging PIDs, some updates have been 
included on mature PID integration for work which had been started in previous deliverables. Partners 
achieved integrations of identifiers for emerging PID Graph resources into existing database records 
άretrospectivelyέ or provisions were made for these identifiers to be incorporated into any newly added 
records.  

Importantly, we show that emerging PIDs can be implemented across a range of disciplines and can address 
a variety of use cases. By embracing nascent infrastructures and uncovering technical weaknesses, FREYA 
partners have helped to grow emerging PID infrastructures.  
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1 Introduction 

At the outset of the FREYA project, a landscaping exercise was undertaken to document the PID landscape 
that was being contemplated by each partner and the community they represent. The report, submitted as 
Deliverable 3.11 in 2018, served to benchmark the range of research resources that had or required 
persistent identifier solutions at the time and commented on the relative maturity of PID infrastructures 
ǘƘŀǘ ǿŜǊŜ ƛƴ ƻǇŜǊŀǘƛƻƴΦ ! ƳŀǘǳǊƛǘȅ ƳŀǘǊƛȄ ǿŀǎ ŘǊŀǿƴ ǳǇ ǘƘŀǘ ǊŜŦƭŜŎǘŜŘ Cw9¸! ǇŀǊǘƴŜǊǎΩ ŦƻŎǳǎ ŀƴŘ ǘƘŜƛǊ ǾƛŜǿ 
of PID infrastructures available to their community for each research resource (Table 1, Deliverable 3.1), 
rather than a comprehensive commentary on every PID resource available globally.  

Infrastructures for publication identifiers, data identifiers and researcher identifiers were deemed to be 
mature, in that the PIDs are indexed by multiple databases and workflows, bespoke workflows and search 
engines had been in operation for a number of years (decades in some cases) or the infrastructures were 
the focus of predecessor projects to FREYA, ODIN2 and THOR3. All other PID infrastructures were assigned 
emerging or immature status. It is research resources in these categories that we focused on for the 
remaining two deliverables in Work Package 3. Deliverable 3.24 involved mapping the gaps in the PID 
landscape with user stories collected by partners followed by feasibility studies for prototype 
implementation. Deliverable 3.3 culminated in demonstrators of prototyping implementations conducted 
by the FREYA partners of new PID types and new PID services. The building work in Work Package 3 
(άōǳƛƭŘƛƴƎ ǿƘŀǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜέ) was taken up in Work Package 4 (άincorporating itέ)5. In D4.4 
άOrganizational IDs in practiceέ, a range of organization IDs were discussed with special focus on the ROR 
ID as a community-led initiative with open infrastructure and data that is well suited for use in an open 
science environment6. Likewise, the aim of the current deliverable is to report on our further integrations 
of some of these emerging and new PID graph resource types in disciplinary systems, databases and 
workflows. 

Chapter 2 of this report summarizes the new and emerging PID Graph resource types that were the focus of 
Work Package 3. Section 2.1 elaborates on PID Graph resource types for which prototypes were worked on 
by FREYA partners; section 2.2 provides a summary of work on PID Graph resource types that has moved 
forward largely outside of the FREYA project, as well as those that are currently too immature to gain 
traction from the research community.  

Chapter 3 consists of contributions from FREYA partners who have built further implementations to include 
new and emerging PIDs described above that meet specific needs of their communities. FREYA partners 
with the following disciplines report on their progress: EMBL-EBI (representing Life Sciences), DANS 
(representing Social Sciences), the British Library (representing Humanities and Social Sciences), CERN 
(representing High-Energy Physics), PANGAEA (representing Earth and Environmental Sciences) and STFC 
(representing Facilities-based Science). 

The final chapter discusses lessons learned by each partner and a discussion of the value for the community 
at large of implementing new and emerging PIDs types. 

 
1 FREYA Deliverable 3.1: https://doi.org/10.5281/zenodo.3554255  
2 ODIN: https://odin-project.eu/  
3 THOR: https://project-thor.eu/ 
4 FREYA Deliverable 3.2: https://zenodo.org/record/2649230#.X5MwCUJKjUI 
5 vǳƻǘŀǘƛƻƴǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ōǊƻŀŘ ŀƛƳǎ ƻŦ Cw9¸!Ωǎ ²ƻǊƪ tŀŎƪŀƎŜǎΤ ǘŀƪŜƴ ŦǊƻƳ ¢ŀōƭŜ мΣ 5ŜƭƛǾŜǊŀōƭŜ оΦн  
6 FREYA Deliverable D4.4 https://zenodo.org/record/3666255#.X5Mwc0JKjUI 

https://doi.org/10.5281/zenodo.3554255
https://odin-project.eu/
https://project-thor.eu/
https://zenodo.org/record/2649230#.X5MwCUJKjUI
https://zenodo.org/record/3666255#.X5Mwc0JKjUI
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2 Revisiting the status of new and emerging PID 
resources 

2.1 Prototypes developed in Work Package 3  

In the final phase of work package 3, FREYA partners built demonstrators for prototypes of new PID 
resources. These focused on PIDs for organizations, for grants, for projects and instruments specifically on 
research vessels and PIDs for facilities. This work followed two earlier deliverables, which identified gaps in 
the PID landscape and determined feasibility of prototype implementation, respectively. 

A report was drawn up at the conclusion of this work in February 2020 (see the report submitted to 
accompany these demonstrators7). The report provides a useful marker of the status of those efforts which 
must be considered in the context of the Identifier landscape at that time. Ultimately, prototypes were 
realised as follows: ROR IDs for Organizations was the most advanced demonstrator built, given that the 
infrastructure for these organization IDs was in place and being promoted globally; global grant identifiers 
ǇǊƻƎǊŜǎǎŜŘ ǿŜƭƭΣ ōǳǘ  9ǳǊƻǇŜ ta/Ωǎ work with integrating these identifiers serves as a first demonstrator 
for how global grant IDs might be adopted by stakeholders to unambiguously connect grants to research 
outputs; there was some prototyping realised for instrument IDs, with larger research infrastructures 
minting  Digital Object Identifiers (DOIs) for instruments as early adopters. However, inclusion of additional 
metadata fields in the DataCite schema to satisfy the instrument identification requirements has not been 
completed.  Prototyping identifiers for facilities turned out to be complex, in that the work considered 
research resources beyond the facility per se (i.e. Diamond Synchrotron and beam time awarded to 
researchers) and considered a range of identifiers that might be required to determine the value offered by 
the facility. While prototyping began in Work Package 3 and represented the vision for an Open Science 
Portal for STFC, this facilities demonstrator has been developed in Work Package 4.  

A brief recap of the prototypes that were built by FREYA partners is offered here. The ROR repository8, 
containing ROR IDs for Organizations had been set up since early 2019 and the infrastructure has evolved 
sufficiently in the year since the ROR MVP (minimum viable product) was launched for DataCite to 
incorporate ROR into DataCite services. This resulted in production-level services that make ROR IDs 
available to every DataCite member. The ROR infrastructure has continued to grow, attracting global 
support to date of community advisors, integrating platforms, signatories pledging to adopt ROR IDs and 
funding. Of the new and emerging PID resources, these organization IDs are of interest across disciplines 
and constitute the most robust candidates for implementation in the current deliverable. Indeed, the 
previous FREYA deliverable9 was entirely devoted to an assessment of organization IDs and early initial 
implementations of ROR IDs by project partners.  

Grant DOIs are the solution to the quest for a global grant identifier to replace the internal identifiers 
assigned by individual funders to their own awards. Funders who register with Crossref10 receive DOIs in 
exchange for grant record metadata that can subsequently be included in publication metadata. Europe 
PMC has supported the Wellcome Trust in providing landing pages for its grants and sending grant 
metadata packages to Crossref. As a demonstrator of how the global grant ID system could work, Europe 
PMC worked with the publisher PLOS to link publications to Wellcome grant records and thereby to other 
publications funded by the same grants - ŀƭƭ ŎƻƴŘǳŎǘŜŘ Ǿƛŀ ǘƘŜ ƎǊŀƴǘ L5ǎ ŀƴŘ ²ŜƭƭŎƻƳŜΩǎ ƎǊŀƴǘ ǊŜŎƻǊŘǎ 
ǿƛǘƘƛƴ 9ǳǊƻǇŜ ta/Ωǎ ƎǊŀƴǘŦƛƴŘŜǊ ŘŀǘŀōŀǎŜ11. The infrastructure for global grant identifiers is still in its 
infancy and to date only a handful of funders from Europe and the US have registered with Crossref for 

 
7 Deliverable 3.3 Prototypes of New PID Resources Insert link?  
8 https://ror.org/   
9 FREYA Deliverable 4.4 https://zenodo.org/record/3666255#.X5Mwc0JKjUI 
10 https://www.crossref.org/community/grants/  
11 http://europepmc.org/grantfinder 

https://ror.org/
https://zenodo.org/record/3666255#.X5Mwc0JKjUI
https://www.crossref.org/community/grants/
http://europepmc.org/grantfinder
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grant DOIs. Stakeholders, such as  publishers, will need to be encouraged to implement these PIDs in their 
workflows before researchers can be incentivized to include them in their publications. 

Research instrument identifiers are part of the άSensor Information System infrastructureέ set up by the 
Alfred-Wegener Institute (AWI), which coordinates German polar research 12. Researchers who register the 
ƛƴǎǘǊǳƳŜƴǘǎ ǘƘŜȅ ǳǎŜΣ ǊŜŎŜƛǾŜ ŀ άƘŀƴŘƭŜέ ŦƻǊ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŘŜǎŎǊƛǇǘƛƻƴ ǘƘŀǘ Ŏŀƴ ǎǳōǎŜǉǳŜƴǘƭȅ ōŜ ƛƴŎƭǳŘŜŘ 
in data publication metadata. PANGAEA has started including these handles for instruments in dataset 
metadata. This initial step makes it possible to aggregate related data (based on instrument/sensor use) 
using machine-to-machine communication at PANGAEA. Given their focus on research vessel 
instrumentation, these identifiers are naturally of most interest to the Earth and Environmental Sciences 
community. 

2.2 New and emerging PID resource types that have moved 
forward outside of FREYA project 

This section summarizes the progress made regarding new and emerging PID resources since the 
landscaping exercise reported in Deliverable 3.1 in June 2018. These PID resource types were considered 
too immature for prototyping by individual project partners. Solutions for many of these have been moved 
forward by consortia outside of FREYA and we outline below any developments that have relevance for 
disciplinary communities of project partners. 

Data Management Plans (DMPs) 

It is already technically feasible to assign a PID to a DMP, and this is especially simple to do for a DMP that 
has been deposited in an institutional repository that provides PIDs. However, this has normally assumed 
that the DMP is a static text document. During the time of the FREYA project, two RDA working groups 
(unrelated to FREYA) have been working on separate but related aspects of viewing the DMP as a container 
for all of the outputs of a specific research project. The DMP Common Standards Working Group13 has 
developed a common data model with a core set of elements for describing a DMP, and the Exposing Data 
Management Plans Working Group14 has been exploring use cases for exposing DMPs to human and 
ƳŀŎƘƛƴŜ ŀŎǘƻǊǎ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ 5atΩǎ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ǎŜǘǘƛƴƎΦ ¢ƘŜ tL5 DǊŀǇƘ ƻŦŦŜǊǎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǘƘƛǎ ǾƛŜǿ 
of the DMP as a container by enabling connections between DMPs, datasets, funding institutions, authors, 
and so on. To better accommodate DMPs, version 4.4 of the DataCite Metadata Schema that will be 
ǊŜƭŜŀǎŜŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ нлнл ǿƛƭƭ ŀŘŘ ŀƴ ŜȄǇƭƛŎƛǘ ǊŜǎƻǳǊŎŜ ǘȅǇŜ ƻŦ άŘŀǘŀ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴέ ǎƻ ǘƘŀǘ ǘƘŜǎŜ 
kinds of outputs can be directly tracked.  

Projects 

There is sometimes confusion about the difference between a grant and a project in the context of 
identifiers. A grant or funding award is an agreement made at a particular time that provides funding 
support to the researcher for a specified research activity. A grant ID refers to this agreement. In essence, a 
grant is a transaction between a research funding body and a researcher or group of researchers. In 
contrast, a project is an activity or defined sequence of activities carried out by a researcher or group of 
researchers. A project identifier is a compound identifier that brings together the various entities related to 
the project in various ways (such as researchers involved in the project, the funding grant awarded to do 
the project, data and articles produced, software platforms used and so on). A single project can therefore 
have one, several, many, or no grants at all. These distinctions between a grant and a project make it clear 
that an identifier is needed for each ς an identifier for the grant (transaction) and an identifier for the 
project (activities). 

 
12 https://sensor.awi.de/  
13 https://www.rd-alliance.org/groups/dmp-common-standards-wg 
14 https://www.rd-alliance.org/groups/exposing-data-management-plans-wg 

https://sensor.awi.de/
https://www.rd-alliance.org/groups/dmp-common-standards-wg
https://www.rd-alliance.org/groups/exposing-data-management-plans-wg
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In terms of grant identifiers, research funders are joining Crossref as members to register research grants 
with them, to be able to accurately track this information at the individual award level (this is explained in 
the section 2.1). In terms of project identifiers, while there are a number of local initiatives, the most 
promising solution to date is the Research Activity Identifier (RAiD) which is a compound object identifier. 
To recap from Deliverable 3.1, RAiD was established in 2017 and is made up of an identifier (a Handle) plus 
ŀƴ άŜƴǾŜƭƻǇŜέ ŎƻƴǘŀƛƴƛƴƎ ŀǎǎƻŎƛŀǘŜŘ tL5ǎ ŀƴŘ ƳŜǘŀŘŀǘŀΣ ǘƘŀǘ Ŏŀƴ ŎŀǇǘǳǊŜ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭǎΣ ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ 
funding grants, equipment, data, publications and other research entities linked to the activities of a 
research project. In the context of open research, RAiD also provides a record of the context for and 
contributors to each output, which is vital for research integrity and reproducibility. 

RAiD is managed by the Australian Research Data Commons (ARDC)15, and is in active use in seven 
Australian organizations at the time of writing, with a further 24 having access to the system but no live 
integration as yet. 5,366 live RAiDs have been minted. RAiD is integrated with ORCID records and holds 
associations with a range of other identifier systems, including ROR, ISNI16, and GRID17 for organizations; 
DOIs for datasets and articles; and Handles for instruments. The RAiD team are in discussions with partners 
in the USA and the Netherlands who are planning pilot RAiD projects. RAiD is in the process of being 
certified as an official international standard with ISO18, which is expected to be published by May 2021. A 
project identifier such as RAiD enables research groups and institutions to associate people, data, works 
and funding with a long-term effort, to track the impact of these efforts over the long-term, and to focus on 
the narrative, rather than a particular researcher or funding stream.  

Conference PIDs 

The Conference ID Working Group19, chaired by Crossref, has continued its work during the lifetime of 
FREYA20. Crossref has developed a proposed schema update to accommodate conference IDs. In the 
meantime, the ConfIDent project has emerged to develop a separate metadata schema for conference 
IDs21. To support interoperability, ConfIDent has proposed a set of updates to and recommendations for 
the DataCite Metadata Schema. 

Sample PIDs 

The International Geo Sample Number (IGSN) for samples has gained wider adoption since the FREYA 
ǿƻǊƪƛƴƎ ƎǊƻǳǇΩǎ  ŀǎǎŜǎǎƳŜƴǘ ƛƴ 5ŜƭƛǾŜǊŀōƭŜ оΦмΦ ²ƘƛƭŜ LD{bǎ ƘŀǾŜ ōŜŜƴ ǇǊƛƳŀǊƛƭȅ ǳǎŜŘ ōȅ ǘƘŜ ƎŜƻƭƻƎƛŎŀƭ 
scientific community to identify geological samples, the use of these identifiers can be seen worldwide and 
is rapidly finding use in other disciplines. IGSN 204022 funded by the Sloan Foundation23, has actively 
fostered this disciplinary expansion and is tackling some of the most pressing issues relating to 
sustainability, workflows and architecture of the PID infrastructure. The need for a persistent sample 
identifier to track the entire sample life cycle (in the field -> in the lab -> in the sample repository -> in the 
data repository) persists throughout the larger scientific community from the Natural Sciences to the 
Humanities. The IGSN 2040 project consortium seeks to re-design and mature the existing organization and 
technical architecture of the IGSN to create a global, scalable, and sustainable technical and organizational 
infrastructure for PIDs of material samples. At the same time, publishers are encouraging the use of IGSNs 
and large consortia, such as the Centres of the German Helmholtz Association, are considering institution-

 
15 The Australian Research Data Commons (ARDC): https://ardc.edu.au/  
16 ISNI: http://www.isni.org/  
17 GRID: https://grid.ac/  
18 ISO: https://www.iso.org/home.html  
19 Working group άtL5{ ŦƻǊ ŎƻƴŦŜǊŜƴŎŜǎ ŀƴŘ tǊƻƧŜŎǘǎΩΥ https://www.crossref.org/working-groups/conferences-
projects/  
20 FREYA blog post άTowards Persistent Identificatiƻƴ ƻŦ /ƻƴŦŜǊŜƴŎŜǎΩΥ https://www.project-
freya.eu/en/blogs/blogs/towards-persistent-identification-of-conferences 
21 ConfIDent project website: https://projects.tib.eu/en/confident/ 
22 ISSN 2040 project website: https://www.igsn.org/igsn-2040/  
23 The Sloan Foundation:  https://sloan.org/  

https://ardc.edu.au/
http://www.isni.org/
https://grid.ac/
https://www.iso.org/home.html
https://www.crossref.org/working-groups/conferences-projects/
https://www.crossref.org/working-groups/conferences-projects/
https://www.project-freya.eu/en/blogs/blogs/towards-persistent-identification-of-conferences
https://www.project-freya.eu/en/blogs/blogs/towards-persistent-identification-of-conferences
https://projects.tib.eu/en/confident/
https://www.igsn.org/igsn-2040/
https://sloan.org/
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wide implementation of IGSNs in their extensive and heterogeneous collections. To support this positive 
trend, improvements in the structure and facility of sample registration have been implemented (e.g. batch 
metadata updating, API for submission, links to cruise DOIs, publication and data DOIs). More than 7 million 
IGSNs have been issued so far by eight allocating agents. 

Instrument PIDs (DOIs, Handles)  

The Research Data Alliance Working Group Persistent Identification of Instruments (PIDINST)24 developed a 
community-driven solution for persistent identification of instruments. To ensure that developments would 
follow community needs and requirements, the working group solicited use cases from a diverse 
community of potential instrument PID users 25. On the bases of these use cases and with the input from 
the use case developers, the metadata schema was developed and iteratively adapted to fit the broad 
spectrum of stakeholders involved. Two PID minting options are currently available to those interested in 
using persistent identifiers for instruments. ePIC26 offers the option to mint handles for instruments using 
the exact metadata schema provided by the PIDINST working group. DataCite will adapt its metadata 
schema in future versions to allow for a more complete mapping of the proposed instrument metadata 
schema to the DataCite schema. FREYA Partner STFC is planning to join HZB (Helmholtz-Zentrum Berlin für 
Materialien und Energie) and BODC (British Oceanographic Data Centre) as an early adopter of instrument 
PIDs by institutional instrument providers. PANGAEA includes handles (SENSOR.AWI) for instruments in 
their dataset metadata and is anticipating the adoption of the PIDINST schema and DOI instrument 
registration by related services from the Alfred Wegener Institute (AWI) - also mentioned in section 1.1 
above. Reliant on the progress of the AWI in this regard, activities around instrument PIDs with FREYA 
involvement have focused on connecting with other communities working on controlled vocabularies for 
the description of instruments which is an important building block in describing and identifying instrument 
types and their function and specifications. 

Research cruises 

PIDs for research cruises would be a valuable asset to the marine science community, providing the means 
to link cruise information (cruise track, start/end date, principle investigator etc.) to samples, funding, data 
and other research products generated from the cruise. Currently, we are not aware of any efforts to 
develop a new identifier for research cruises or any efforts to adapt current metadata schemes to 
encompass critical information fields related to research cruises (e.g. Vessel name, Port of entry/exit). The 
Rolling Deck to Repository (R2R)27, a state-of-the-art US research cruise data repository, started routinely 
publishing DOIs for each completed cruise. Thereby, they have been able to link Cruise DOIs to related 
persistent identifiers where available, including ORCID iDs for members of the science party, the IGSN for 
physical specimens collected during the cruise, the Open Funder Registry (FundRef) codes that supported 
the experiment, and additional DOIs for datasets, journal articles, and other products resulting from the 
cruise. This approach works well under the premise that the DOI resolves to a R2R landing page which 
provides the necessary cruise information. In PANGAEA, partial cruise information (only related to the 
dataset itself) is available through the άeventέ label. However, cruise DOIs are currently not in wider 
practice by the research community, so an integration has not been attempted. Going forward, PANGAEA 
will implement PIDs for research cruises if these become available with metadata reflecting the complex 
nature of the scientific efforts or other solutions have been developed (e.g. through the O2A system at the 
Alfred Wegener Institute). 

 

 

 
24 https://www.rd-alliance.org/groups/persistent-identification-instruments-wg 
25 https://github.com/rdawg-pidinst/schema  
26 https://www.pidconsortium.net  
27 https://www.rvdata.us/ 

https://www.rd-alliance.org/groups/persistent-identification-instruments-wg
https://github.com/rdawg-pidinst/schema
https://www.pidconsortium.net/
https://www.rvdata.us/
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Facilities  

Large-scale research facilities, depending on the information context, can be considered organizations, 
funders, or instruments. After discussions at STFC with facilities impact managers it was decided to use the 
respective existing and emerging PIDs frameworks for organizations, funders or instruments rather than 
agree on and promote a specific new PID type for facilities. In the STFC Open Science Portal prototype 
reported in D4.7, facilities are modelled as organizations with ROR or GRID PIDs assigned to them where 
they exist. A smaller experiment is ongoing with one STFC facility assigned with CrossRef Funder ID and 
some evidence that its use is growing over recent years.28 There is currently no apparent indication that 
other facilities will follow suit. It is likely that in most research information contexts, organization identifiers 
will be assigned, and in more specialized contexts of instrumentation development where it is important to 
express parent-child relationships between facilities and instruments installed on them, Instrument PIDs for 
facilities may find their use. 

 

 
28 STFC Central Laser Facility as a funder and publications attributed to it: 
https://search.crossref.org/funding?q=100013266  

https://search.crossref.org/funding?q=100013266
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3 Disciplinary integrations 

This section provides reports from six FREYA partners who have built further implementations to include 
new and emerging PIDs in disciplinary systems, databases and workflows. A focus across disciplines has 
been to incorporate ROR IDs as one type of organization ID into repository records. Some partners have 
used the opportunity to implement other organization identifiers at the same time, namely GRIDs and 
Wikidata identifiers. Another focus has been implementing funding identifiers, in the form of grant 
identifiers (namely those grant IDs that are assigned by individual funders) and funder identifiers (in the 
ŦƻǊƳ ƻŦ ƛŘŜƴǘƛŦƛŜǊǎ ŦǊƻƳ /ǊƻǎǎǊŜŦΩǎ ƻǇŜƴ ŦǳƴŘŜǊ ǊŜƎƛǎǘǊȅ όCǳƴŘwŜŦύΦ   

To help the reader, FREYA partners have reported their implementations using the following structure 
where possible: 

¶ PID resource selected 

¶ Community served by the implementation  

¶ The integration(s): specifications considered and achievements 

¶ Lessons learned that partners would want to share with those wishing to undertake similar 
implementations 
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3.1 EMBL-EBI  

This section outlines contributions specifically from Europe PMC at EMBL -EBI. 

PID Graph resource selected 

ROR IDs - organization identifiers: Europe PMC has built upon its earlier pilot integration of ROR IDs 
(reported in D4.4) to generate an algorithm that is able to predict ROR IDs for affiliations in existing 
publication records.   

Community served 

EMBL-EBI, which represents a life sciences community, had the following use case for organization IDs: άAs 
an organization I want to be able to find papers published by my collaborators quickly and be able to easily 
find which organizations with which we collaborate.έ Addressing this use case would greatly assist 
reporting for the EMBL annual report and funder reports. In particular, organization IDs would assist in 
building lists of publications authored by staff, especially those that are not found by traditional approaches 
ŜΦƎΦ Ǿƛŀ ŀƴ ƛƴǎǘƛǘǳǘŜΩǎ ŎǳǊǊŜƴǘ ǊŜǎŜŀǊŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ ό/wL{ ǎȅǎǘŜƳύ ǎǳŎƘ ŀǎ /ƻƴǾŜǊƛǎ ƻǊ ōȅ ǳǎƛƴƎ hw/L5 
iDs for EMBL-EBI staff.  

The aim was to generate an algorithm able to detect publications within EuropePMC with EMBL-EBI 
authors and thereby a prototype that could be extended to match all affiliations in Europe PMC records to 
ROR IDs. 

Specifications for integration 

Europe PMC arrived at the specification through the following steps:  

¶ Determining the information required to map affiliations to ROR IDs: Affiliations appear as text 
strings in publications - these need to be mapped to ROR IDs. The aim was to find all papers 
published with an EMBL-EBI author from 2019 and 2020. 

¶ Making use of the ROR API: We determined whether the API could return sufficiently accurate 
results for this mapping; It did not, so we determined the limitations of information in the ROR 
registry. 

¶ Developing alternative approaches to enable mapping: this required development of a database of 
machine learning models capable of processing all data in the ROR registry and an algorithm able to 
use those models to predict potential ROR ID matches for an affiliation. As a test dataset, we made 
use of the previous pilot integration of ROR IDs for EMBL-EBI 2016-2018 papers (reported in D4.4). 

Outcomes:  

¶ 9ǳǊƻǇŜ ta/Ωǎ ƭƛǘŜǊŀǘǳǊŜ ŘŀǘŀōŀǎŜ ŀƴŘ ƛǘǎ !tLǎ ƳŀƪŜ ƛǘ Ŝŀǎȅ ǘƻ ŀŎŎŜǎǎ ŀŦŦƛƭƛŀǘƛƻƴǎ ƛƴ ǎŎƛŜƴǘƛŦƛŎ ǇŀǇŜǊǎΣ 
especially since each publication record is able to host multiple affiliations per author.  The 
affiliation information comprises text strings that helpfully often contain geolocation of the 
affiliation and acronyms of the organization as well as the name by which the organization is 
known. The text strings can also contain information about the researcher (such as email address) 
or the specific unit of the organization to which the researcher belongs. 

¶ Using the ROR API was an obvious first resort to link affiliations in text strings to ROR IDs. Its 
performance was tested on a dataset of EMBL papers, with particular attention given to the 6 
different EMBL sites (Barcelona, Spain; Grenoble, France; Hamburg, Germany; Heidelberg, 
Germany, Hinxton, UK; Rome, Italy). The accuracy of the ROR API when applied to identify 
manuscripts with EMBL authors, was 70% which was not sufficiently reliable for our purposes. This 
was largely due to the fact that the city location of an affiliation is not provided in the ROR registry 
and thus cannot be used by the ROR API.  
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¶ A machine learning approach was developed that could incorporate the missing city geolocation to 
help identify EMBL papers. A significant improvement of 99.9% reliability was realised for 
identifying papers containing an EMBL organization. Ultimately machine learning, based on country 
and city information within affiliations, was combined with using the ROR API (for cases with no 
mapping), followed by a less selective machine learning approach. This combination gave the best 
results and is  described in the next section. 

Integration achieved 

As a first step, affiliation data fǊƻƳ whw ǿŀǎ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ǎŀǾŜŘ ƛƴ 9ǳǊƻǇŜ ta/Ωǎ ŎƻǊŜ ŘŀǘŀōŀǎŜΦ ¢Ƙƛǎ Řŀǘŀ 
was supplemented with information about cities that was pulled in from the GRID database29;  information 
about cities is not currently supported by ROR but there is fortunately a 1:1 match between ROR and GRID 
records. Next an algorithm was built to use this database to train models for each organization and use 
those models to predict ROR IDs in affiliation text strings. The algorithm to match ROR IDs to affiliation 
strings in Europe PMC records was then built using location information in the affiliation: country, city or 
regions were detected using dictionaries built by the Geonames Database30 that support natural languages 
(for example, Turin is Torino in Italian). A training set of papers was used: these are papers officially 
identified as EMBL-EBI publications for 2015-2018 for which ROR IDs had been manually identified.  

Initially, the aim was to obtain matches to a small number of ROR IDs and then to improve precision. ROR 
IDs with the best result were returned ordered with their corresponding scores. If the machine learning 
approach failed to find a corresponding ROR ID then a call to the ROR API was made and machine 
predictions tried again. Ultimately, a heuristic approach was used to weight scores between the ROR API 
and machine learning approach. Figure 1 shows the results obtained from the mapping algorithm towards 
the end of the training procedure. Figure 2 provides a diagrammatic summary of the approach taken by 
Europe PMC to map affiliations in publications to ROR IDs. 

 

Figure 1 Algorithm performances, last version on 10/06/20: Optimisation of the mapping algorithm (using 
the 2015-2018 dataset) is almost complete. Performance (current as of 06/2020) is good on a set of 1656 
affiliations:  81.5% were predicted as correct ROR IDs (TRUE), 11.2% were wrongly predicted (FALSE), 4.1% 
were not assigned to a ROR ID (NOT FOUND) and in the end 3.2% seems to have the correct ROR ID but the 

annotator could not be sure about it (CORRECT). 

 
29 The GRID database: https://www.grid.ac/  
30 The Geonames database: http://www.geonames.org/  

https://www.grid.ac/
http://www.geonames.org/
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Figure 2 Database creation and plan for algorithm: This diagram represents how the database (ROR 
processing system) was set up for the prototype. The first step (blue, top) involves merging the city data 

from GRID to the ROR IDs. A city field has been added to each ROR ID. In step 2 (purple), model training data 
were needed  - here using EuropePMC records (indicated by PubMed Identifiers or PMIDs), an exact match 
of the name of the organization, the city and the country datasets has been created for each ROR ID. Those 
datasets contain from 0 to more than 8000 different strings for each ROR ID. Once there are enough strings 

(at least 100) for a ROR ID, the prototype trains a simple model (grey square) based on this dataset 
(comprising correct matches) and strings from other organizations (wrong matches). In the end the newly 
created database (ROR processing system) contains a dataset of different strings for each organization 

retrieved for Europe PMC records - in addition, where there are sufficient different affiliations, the model 
should be able to predict whether a new string corresponds correctly to a given ROR ID. The resulting 
algorithm (orange) will find the location information and through processes involving exact match, 

acronyms, trained model and other known names, will predict whether the string corresponds to a ROR ID. 

 

Resulting integration: All papers published with an EMBL-EBI author from March 2019 to March 2020 have 
been tagged with the corresponding ROR ID (https://ror.org/02catss52) and this information is currently 
live within Europe PMC. See Figure 3. In addition the official EBI publication lists from 2015 to 2018 have 
been tagged with predicted ROR IDs (all affiliations for all authors).  

https://ror.org/02catss52
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Figure 3 9ǳǊƻǇŜ ta/Ωǎ ǊŜǎǳƭǘƛƴƎ ƛƴǘŜƎǊŀǘƛƻƴΥ ! ǎŎǊŜŜƴǎƘƻǘ ŦǊƻƳ 9ǳǊƻǇŜ ta/Ωǎ ǿŜōǎƛǘŜ ǎƘƻǿƛƴƎ ŀ ƭƛǎǘ ƻŦ  
publications with EMBL-EBI authors, returned using the ROR-ID for EMBL-EBI in the search query: 

ORG_ID:ror.org/02catss52. 

 

EMBL-EBI work for STFC: 

hƴ ƭŜŀǊƴƛƴƎ ƻŦ 9ǳǊƻǇŜ ta/Ωǎ ŀƭƎƻǊƛǘƘƳ ŀƴŘ ŘŀǘŀōŀǎŜ ŦƻǊ ƳŀǘŎƘƛƴƎ ŀŦŦƛƭƛŀǘƛƻƴ ǎǘǊƛƴƎǎ ǘƻ whw L5ǎΣ Cw9¸! 
partner STFC wished to replicate this approach for their own data. 

STFC provided a list of DOIs corresponding to 40,000 publications in STFC repositories. Europe PMC agreed 
to apply its machine learning algorithm to map these DOIs to PubMed Identifiers (PMIDs) to ROR IDs, 
producing a Google data studio report - see a screenshot in Figure 4.  
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Figure 4 ! ǎŎǊŜŜƴǎƘƻǘ ƻŦ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŀŦǘŜǊ ŀǇǇƭȅƛƴƎ ǘƘŜ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ ǇǊƻǘƻǘȅǇŜ ǘƻ {¢C/Ωǎ 5hLǎΥ он҈ 
(~12 8000) of the DOIs provided by STFC have a corresponding PMID in Europe PMC. The άheatmapέ (top 
left) presents countries most represented in the STFC dataset while the second map (bottom left) displays 

the cities most represented. Note that the prototype requires a processing time of about 5 seconds per 
affiliation and this is reflected in the report by the statistic displaying άPMIDs processed vs PMIDs foundέ 

(here 54.19% of the PMIDs found in the 40,000 DOIs from STFC have been processed by the prototype). The 
table (bottom right) displays most represented organizations among STFC Publications ranked in descending 
order. Each organization name is hyperlinked to its corresponding entry in the ROR registry (e.g. University 

of Oxford: https://ror.org/052gg0110P). 

Lessons learned 

This is the information imparted to STFC ahead of the collaborative work that was undertaken.  

 For mapping affiliation strings to ROR IDs, it is essential to use cities as it distinguishes organizations 
that have different sites in the same country (e.g. currently the ROR API is not able to differentiate 
between EMBL Heidelberg and EMBL Hamburg). The downside of using cities is that for some 
affiliations, establishing the correct location can take a lot of time - there are many countries/cities 
regions to check. A possible solution for this might be to use the geocoding API from Google which 
will return geolocation information for an affiliation such as country, city, regions, etc.  

 Once the geolocation of an affiliation is known then we suggest the best approach is to use a 
machine learning algorithm supplemented if necessary by the ROR API. The machine learning 
approach can predict the correct ROR ID for an affiliation even if the affiliation is misspelled in a 
text string. Indeed the machine learning prototype built by EMBL-EBI to assign ROR IDs to 
affiliations provides good results (81.5% accuracy).  

 {Ƴŀƭƭ ŀŦŦƛƭƛŀǘƛƻƴǎ ŀǊŜ ƴƻǘ ǇǊƻŎŜǎǎŜŘ ōȅ ǘƘŜ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘ ŜΦƎΦ άDŀǎǘǊƻŜƴǘŜǊƻƭƻƎȅ ǳƴƛǘέ, 
since there is not enough information to assign a ROR ID with a good reliability. Time-consuming 
and inaccurate predictions can also arise when location information is missing. 
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 9ǳǊƻǇŜ ta/Ωǎ ƳŀŎƘƛƴŜ ƭŜŀǊƴƛƴƎ ǇǊƻǘƻǘȅǇŜ ǳǘƛƭƛȊŜǎ ǘŜȄǘ ǎǘǊƛƴƎǎ ŦǊƻƳ ǇǳōƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ŀǎǎƛƎƴŜŘ 
both DOIs and PMIDs31.  Europe PMC is currently exploring possible ways to make the data public 
going forward. 

  

 
31 From Deliverable 3.1: άPublications can be referred to by several equivalent PID types. Taking the example of 
PMID/PMC/DOI for publications: a journal article (with a DOI that is allocated by a publisher and metadata registered 
with the DOI registry, Crossref) may also have its abstract indexed by PubMed if it is  biomedical, and will be assigned 
a PMID (PubMed reference number) by the National Library of Medicine (USA). The PMID refers to the metadata 
record in PubMed. If the full text version of the same journal article (already identifiable via a DOI and PMID) is 
indexed in EuropePMC/PMC  (an archive of full-text journal articles) then it will be assigned a PMC identifier, which 
refers to the full text version in EuropePMC/PMC. The PMID/PMC/DOI identifiers are equivalent in that they refer 
conceptually to the same article, but the specific instances are different.έ 
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3.2 DANS 

PID Graph resource selected 

Specific Grant IDs and (Funding) Project IDs, but connected to other entities in the PID-Graph. 

Community served 

The Dutch multidisciplinary NARCIS community in general, and its funding agencies more specifically. 
Results are presented to different stakeholders and in a presentation about the NARCIS PID-Graph. 

The portal NARCIS (www.narcis.nl) is an aggregation of Dutch Research Information. NARCIS contains the 
metadata from all the Institutional Repositories in the Netherlands with publication metadata, metadata of 
datasets, metadata of research projects, researchers and organizations. Dutch universities and other 
research organizations are all participating in NARCIS. NARCIS also contains the project grants (project - or 
programme descriptions) of the Dutch Research Council and European Commision (EC) where Dutch 
organizations are involved in. 

NARCIS aggregates information from more than 48 different institutional repositories and 23 archiving 
systems. In addition to the aggregated metadata from these repositories, NARCIS contains information 
from Current Research Information Systems (CRISs), information about Dutch research organizations, 
researchers and experts, and research projects. 

Specifications for integration  

Within D4.6 DANS worked on the question of whether it would be possible to connect grant descriptions to 
different types of publications and datasets on the basis of Persistent Identifiers (PIDs). A persistent 
identifier (PID) is a long-lasting reference to a document, file, web page, or other object, which is resolvable 
to the current location on the web. 

Because NARCIS contains grant information, as well as publications and datasets, it provides a good testing 
ground to look into this matter and determine potential challenges. The PIDs necessary to connect this 
information, including person IDs and organization IDs are all part of the NARCIS-PID Graph. 

To implement grant-IDs and link the funded projects to publications and datasets that resulted from those 
projects, the namespace άinfo:eu-repo/grantAgreement/έ is used and this ID is included in the NARCIS- PID 
Graph. 

One of the use cases high on the priority list of NARCIS, is the relation between grants and the results of the 
funded projects: publications and datasets. Different stakeholders of NARCIS want to get insights in the 
results of a certain grant, in terms of the different kinds of publication types (article, book, report etc) and 
datasets. Within this task, DANS implemented this use case for European Commission (EC) grants and set 
up a pilot for a grant given by the Dutch Research Council (NWO). 

Current Status: NARCIS is ready to support Grant IDs and connect these to (funding) projects. The situation 
descripted in άintegration achievedέ is live in our production environment. Not all sources included by 
NARCIS can offer Grant IDs yet, however it is expected that the illustrations built in the production 
environment of NARCIS will fuel implementation in the different source systems. 

Integration achieved 

European Commission (EC) funding 

One of the purposes of NARCIS is to propagate metadata of Dutch research institutes to other information 
services around the globe. Among those information services is OpenAIRE. Dutch research institutes can 
submit their metadata in a number of different formats to NARCIS, and NARCIS propagates this information 
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in a standardized way to OpenAIRE. This metadata also includes publications and datasets that are a result 
of an EC-funding and NARCIS wants to include these relations in the metadata and thereby also in the PID 
Graph. In addition, these relations are presented in the web-interface (narcis.nl) and propagated to other 
services like OpenAIRE. 

To stimulate the use of the EC grant IDs in the Dutch scientific community, we built a few showcases in 
NARCIS which were used in presentations and communication to the different communities. These 
activities led to a growth of 850 publications with a EC grant ID in the metadata that could then be linked to 
the right grant and project description. 

A great example is the EC project άRealising an Applied Gaming Eco-System - RAGEέ32; see Figure 5. Using 
the namespace for EC-funding, this project is linked to 91 different publications by including the right grant 
ID in the metadata. 

The publications can be filtered by publication type, year, accessibility and source. In PID Graph terms it is 
possible to present the total number of publications from a certain grant, or present the total numbers of 
open, closed, and restricted access publications. It is all linked by the grant ID άinfo:eu-
repo/grantAgreement/EC/H2020/644187έ. 

 

Figure 5 NARCIS page of the EC-grant άRealising an Applied Gaming Eco-system - RAGEέ 

 

Dutch Research Council (NWO) funding 

It is a long-standing wish to relate publication and dataset to grants from the National Research Council 
(NWO). Currently this work is done manually by asking researchers to add their publications to the 

 
32 https://www.narcis.nl/research/RecordID/OND1358796  

https://www.narcis.nl/research/RecordID/OND1358796
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application that supports the administrative process around the NWO research grant. Together with the 
Donders Institute for Brain, Cognition and Behaviour and the Radboud University we set up a pilot to 
explore this use case for the research grant called άLanguage in Interactionέ33; see Figure 6. This 
programme is divided into five different so called άBig Questionsέ with one or more research projects 
associated with them. In this pilot Donders Institute, Radboud University and DANS aimed to sort out a 
number of questions. Most importantly, we wanted to know whether it is possible to connect the grant, the 
different projects, the publications and the datasets on the basis of PIDs and whether the current PIDs or 
IDs for grants and projects are sufficient. We wanted to assess how such a workflow can be organized and 
what problems we would encounter along the way. In particular we wanted to assess whether the 
namespace άinfo:eu-repo/grantAgreementέ is usable for this process. This namespace is used by OpenAIRE 
for EC grants and in this pilot we wanted to explore if this can also be used for grants from the Dutch 
Research Council (NWO), or whether it would be better to adopt to grant IDs from CrossRef. 

The ultimate goal of this pilot was to see whether publications and datasets could go through the entire 
workflow and systems from the participating organizations and then have their metadata added to NARCIS 
and linked to the NWO grant άLanguage and Interactionέ. 

For this pilot most of the needed PIDs were available. Persons can be identified with ORCID iDs or ISNIs, and 
organizations with RORs. Publications and datasets are identifiable through DOIs or Handles. However, for 
grants and projects the situation was not that obvious. For projects, the pilot used the NARCIS project IDs, 
which are persistent and sustained for more than fifty years, but these identifiers do not meet all the 
requirements of a persistent identifier, mainly because they are not actionable on the web and do not 
resolve to a landing page. There is thus still a need for an Open Persistent Identifier for projects! 

Based on the OpenAIRE grant ID, the pilot used the current NWO grant ID. This grant ID is not resolvable, 
and there is also no guarantee that it will be sustained in the future. In that sense it is questionable if this ID 
meets the criteria for a persistent identifier. However, the ID, together with the name space, is globally 
unique and can be traced to the source, namely NWO. The pilot did use the άinfo:eu-
repo/grantAgreementέ namespace, according to the OpenAIRE guidelines34, with the extension 
ά/NWO/Gravitation/024.001.006έ. According to the specifications, these last three fields are reserved for 
/Funder/FundingProgram/ProjectID/ 

The pilot clearly shows that in the Netherlands there is still a need for the implementation of άrealέ grant 
PIDs and PIDs for projects, programmes or other types of research descriptions and  CrossRef might be a 
good alternative for grant IDs. 

Technically it is rather simple to aggregate the publications and datasets and connect them to a project on 
the basis of a grant ID in the PID-Graph. However, there are challenges in organizing this work. Lack of 
clarity on the use of grant IDs, the different formats used in different systems and practical problems in 
assigning PIDs to the metadata, makes it more complicated than just the technical implementation.  

Although the pilot was limited, the different systems, using different formats provided us with insight into 
the problems that can arise. NARCIS received datasets directly from The Language Archive owned by 
Donders Institute and datasets from the Radboud University. Both are using different formats and not all 
the formats do support grant information. Publications related to άLanguage in Interactionέ are stored in 
institutional repositories owned by various universities. Not all systems were able to assign the grant ID 
άinfo:eu-repo/grantAgreement/NWO/Gravitation/024.001.006έ to those publications.  

It has also been found that from the viewpoint of researchers, assistance is needed in assigning a grant ID 
into the metadata. These grant IDs are often unknown, and applications should support this process by 

 
33 https://www.narcis.nl/research/RecordID/OND1366397 
34 https://guidelines.openaire.eu/en/latest/literature/field_projectid.html  

https://www.narcis.nl/research/RecordID/OND1366397
https://guidelines.openaire.eu/en/latest/literature/field_projectid.html
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assigning a grant ID automatically when a researcher selects the program άLanguage in Interactionέ, which 
is known. 

 

Figure 6 NARCIS page of the NWO-Grant άLanguage in Interactionέ 

In conclusion, the namespace άinfo:eu-repo/grantAgreementέ can be used as grant ID, but it would be far 
better if an open and global grant identifier were available, preferable resolving to a landing page with a 
description of the grant hosted by the funder. This infrastructure of course would also need to be 
persistent! 

Lessons learned 

 Technically the implementation is actually rather simple. 
 However, on the organizational level there is a huge challenge. In this pilot a dataset, or 

publication, goes through a rather complex workflow of systems and it takes some effort before 
these systems can process the necessary information. Systems need to assist a researcher to get a 
grant number in the metadata and different systems need to bridge different formats 

 There is a need for more uniformity among grant PIDs and PIDs for research projects or 
programmes. Universities need to support the OpenAIRE grant ID, or for example CrossRef Funding 
IDs as these PIDs play a crucial role to let different systems throughout Europe interoperate. 

 Once requirements are met, the potential benefits are huge. Funders can retrieve metadata of 
publications and datasets quite easily on the basis of the right grant PIDs. In addition, PIDs of 
participating organizations and researchers can be retrieved as well. This actually is a practical use-
case for the PID Graph in action.  

 In the Netherlands there is still a debate about which grant ID will be used. Within this use-case EC-
grant ID was used because this is mandatory for publications as an outcome of an EC-funded 
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project. It is expected that Crossref grant IDs and EC-grant IDs will be used both. Irrespective of the 
grant ID, however, the principles of the described use remain the same.  The workflow is in 
production and a change of grant ID will not affect the implemented solution very much. 

3.3 British Library 

Community served  

The British Library's Shared Research Repository is a multi-tenanted repository for cultural heritage 
organizations in the UK. At present, six museums and other heritage organizations use the repository 
service, administered by the British Library, which provides individual research repositories and a shared 
searchable layer. These repositories are designed to provide a unified location for the research conducted 
within these organizations to be found. The repository service, based on the Samvera Hyku platform35, was 
launched as a pilot in October 2019 and will go into full service in January 2021. The content of these 
shared repositories includes outputs from the research conducted by the staff of these cultural heritage 
organizations, the students who undertake collaborative doctoral studies with these organizations and 
university and doctoral student placements. 

The UKΩs index of doctoral theses, EThOS, is administered by the British Library, and is due to be migrated 
to a new platform in the coming years, which will likely be the same platform as the research repository. 
Therefore these developments will integrate with that replatforming when it takes place in 2021 onwards. 
EThOS has a broader audience than the Shared Research Repository as it contains theses from all fields of 
research and is used by researchers but also by those whose thesis is indexed there.  

The developments described below will be available to other users of the Samvera Hyku platform via the 
outputs of the Advancing Hyku project36Φ ¦ōƛǉǳƛǘȅ tǊŜǎǎΣ ǘƘŜ .ǊƛǘƛǎƘ [ƛōǊŀǊȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǇŀǊǘƴŜǊ ŦƻǊ ǘƘŜ 
repository, will make this code available in a form compatible with out of the box Hyku installations, 
meaning this work can be used by the whole of that community.  

PID Graph Resource 

In this piece of work, we aim to integrate emerging PID types into the British Library's Shared Research 
Repository. The PID types selected are PIDs for organizations and funding. Many stakeholders using the 
British Library's repository are interested in gaining a better picture of organizational collaboration across 
cultural heritage organizations and universities. Many UK cultural heritage organizations are what are 
known as independent research organizations37 and are eligible to receive funding from the UK's national 
funders as well as other philanthropic organizations, integrating funder identifiers will improve the tracking 
and visibility of the outcomes of that research. While these developments will only be available for direct 
use by UK cultural heritage organizations who can use the repository service, they provide a general use 
case for any organization wishing to increase the number of identifiers included in a repository 
implementation. With regard to the eventual migration of EThOS, user story #45, User Stories for Funding 
PIDs, still applies, relating to tracking PhD outcomes38.  

Specification of changes and their importance 

In integrating support for organizational and funder identifiers, it was deemed necessary that any 
integration include the capacity for this metadata to be included in any metadata submitted to DataCite on 
the minting of a DOI, so that it is included easily in the PID Graph. In making determinations about which 
IDs should be included, it was determined that including a broad base of organizational IDs was important 
to future proof the repository. Additionally usability for both repository staff and users was considered, 

 
35 https://hyku.samvera.org/  
36 https://advancinghyku.io/  
37 https://www.ukri.org/funding/how-to-apply/eligibility/  
38 User Stories for Funding PIDs: https://www.pidforum.org/t/user-stories-for-funding-pids/102  

https://hyku.samvera.org/
https://advancinghyku.io/
https://www.ukri.org/funding/how-to-apply/eligibility/
https://www.pidforum.org/t/user-stories-for-funding-pids/102
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which is why not all identifiers will be immediately visible on the front end. While this enhanced metadata 
will be included in all new records to the repository, it will only be applied to existing records if they are 
edited, with the exception of the funder field, described below.  

Integration achieved 

The British Library worked with their development partner, Ubiquity Press, to make the developments to 
the repository service. Namely, Organisational Creator and Contributor fields were altered. Previously these 
properties had two fields, the Organisational Creator/Contributor name and the Organisational 
Creator/Contributor ISNI. The changes mean that additional fields are now available to support ROR, GRID 
and Wikidata IDs, as illustrated in Figure 7. ROR IDs are now visible on the front end, as ISNIs were 
previously, as shown in Figure 8. GRID and Wikidata IDs will not be visible to end users of the repository but 
all identifiers will be included in the metadata submitted to DataCite when a DOI is created. As the 
repository has a mediated deposit process, the standard of metadata added to records is high and 
identifiers are included wherever they can be reliably retrieved. The fields will also include pattern based 
validation to ensure that the fields are presented as resolvable URLs. 

 

Figure 7 A screenshot ƻŦ ǘƘŜ ƴŜǿ ǳǇƭƻŀŘ ŦƻǊƳ ƛƴ .ǊƛǘƛǎƘ [ƛōǊŀǊȅΩǎ {ƘŀǊŜŘ wŜǎŜŀǊŎƘ wŜǇƻǎƛǘƻǊȅΦ ¦ǎŜǊǎ Ŏŀƴ ƴƻǿ 
enter a variety of identifiers including ROR, GRID, Wikidata, in addition to the existing ISNI. ROR and ISNI 

identifiers are displayed on the front end. 
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Figure 8 A screenshot showing a ROR ID for a Creator in the front end of the Shared Research Repository 

 

For the Funder field in the upload form for the repository, which was a dropdown list of 40 funders, 
provided by the cultural heritage organizations and manually populated by the development partner, this 

will now become an auto-suggesting field which will suggest funder names when a user starts to type in the 
name of a funder, see Figure 9. This will then populate with the Crossref funder ID, the ISNI and ROR 
identifier. Where no funder name is suggested this can be typed in manually and the ROR and ISNI 

identifiers populated. It is also now possible to include multiple funder project references, where there was 
previously only one field, and these references are associated with an individual funder.  

 

Figure 9 An image of the autopopulating list based on the Crossref funder registry in upload form of the 
.ǊƛǘƛǎƘ [ƛōǊŀǊȅΩǎ {ƘŀǊŜŘ wŜǇƻǎƛǘƻǊȅ 
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All metadata and identifiers will be included in the submission to DataCite when DOIs are created. ROR and 
ISNI icons for the funder are visible on the front end with the new configuration of funder and funder 
project reference, see Figure 10.  

 

 

Figure 10 ! ǎŎǊŜŜƴǎƘƻǘ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ŦǳƴŘŜǊ ŦƛŜƭŘ ƻŦ ŀ ǊŜŎƻǊŘ ƛƴ ǘƘŜ .ǊƛǘƛǎƘ [ƛōǊŀǊȅΩǎ {ƘŀǊŜŘ wŜǎŜŀǊŎƘ 
Repository 

A άrakeέ task was performed to make all existing records in the repository compatible with this new data 
model. All records which have funding information will be manually updated to make sure this new format 
funding information is displayed on the front end.  

To support the potential migration of EThOS metadata, the άcurrent HE institutionέ field in the thesis 
template was updated to include ISNI and ROR identifiers. This field is mandatory for all thesis records and 
is based on a controlled list. As the list is controlled the IDs will be included as a table within the repository. 

Lessons learned 

This work was implemented successfully but there were a few things which were noticed during the 
implementation which may be of benefit to others attempting similar implementations. The consideration 
of how to format the identifiers took some time and it was not possible to get clear guidance on how to 
format identifiers such as GRID and Wikidata in the DataCite metadata schema. There was also a lack of 
clear guidance from identifier providers on how to display identifiers, e.g. there is no clear indication on the 
ROR website how and when the logo should be used.  

We initially had some issues with the funder registry look up in that the way it self-selects based on typing 
is not always intuitive or expected. It was determined this was due to the way the Crossref sorts the results 
when called from the API based on meaningful words in the Funder name.  
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3.4 CERN 

PID Graph resource selected 

This work is pertaining to ORCID iDs and ROR IDs for the CERN Open Data portal, and PIDs for funding, 
grants and organizations for the Zenodo platform. 

CERN Open Data portal 

The CERN Open Data (COD)39 portal is a άbig dataέ open-access repository currently containing over 2PB of 
particle physics data and accompanying code/software and documentation produced through the research 
performed at CERN. While ORCID iDs already existed in COD (see Deliverable 4.1), it was determined that 
certain improvements needed to be made. Making the portal ROR άfriendlyέ is an enhancement which is 
part of the larger effort of adding support for organization PIDs in CERN services that started with the work 
presented in Deliverable 4.4. 

Zenodo 

Zenodo40 is a generalist open research repository hosted by CERN and commissioned by the European 
Commission (EC) through the OpenAIRE project to support the Open Data and Open Access movements in 
Europe launched in 2013. Zenodo includes support for various mature PID systems already (e.g. DOIs, 
ORCID iDs, ISBNs) and integrations for new PIDs are considered equally important to keep up with the 
wider open science community, which in this case involves PIDs for funding and grants. Furthermore, CERN, 
together with 18 international partner institutions, currently builds a turn-key Open Source research data 
management platform called InvenioRDM, for which the main purpose is to enable reproducibility and 
reuse of research artifacts41. Support for ROR will be part of the development of InvenioRDM and as a 
result will then be available on Zenodo as well. 

While these developments on the Zenodo service have not been the result of FREYA work and Zenodo is 
ƴƻǘ ƻƴŜ ƻŦ /9wbΩǎ Ǉƛƭƻǘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ Cw9¸!Σ ƛǘ ƛǎ ƛƳǇƻǊǘŀnt to point them out as they pertain to work on 
the exact same topics that FREYA addresses and it is a way of giving an overview of PID-related work at 
CERN more broadly.  

Community served 

The presented developments are part of the overall effort at CERN to integrate new and emerging PID 
types and to continuously make already-established PID integrations better. 

The CERN Open Data portal is an open science repository that is used by researchers, educators and 
students of multiple levels. While it currently holds outputs from the CERN community (i.e. results from the 
main LHC experiments and other experiments at CERN), the materials published on the platform can be of 
value for anyone working on the field of High-Energy Physics in general or even more broadly in the context 
of data science and machine learning.  

Zenodo as a generalist research repository serves researchers from all disciplines across the globe. It is free 
to use and accepts all kinds of research artifacts, which makes it widely adaptable to a very broad 
community. InvenioRDM is a repository application that can be used by anyone to run a service similar to 
Zenodo. As it is currently developed by CERN and external partners such as Northwestern University and 
openly available, its community is CERN (mainly Zenodo) and current and future service owners across the 

 
39 http://opendata.cern.ch/  
40 https://zenodo.org/  
41 https://inveniosoftware.org/blog/2019-04-29-rdm/  

http://opendata.cern.ch/
https://zenodo.org/
https://inveniosoftware.org/blog/2019-04-29-rdm/
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globe. Thus, every feature of InvenioRDM has the potential to be easily implemented by numerous 
research repositories. 

Integration achieved 

CERN Open Data portal 

In terms of the ORCID enhancements on the portal, this work included retroactive addition of missing 
ORCID iDs to old records. Previously, ORCID iDs had been added to a small number of records as a first step 
and this is the completion of that effort. Another task was making the ORCID iDs actionable through the 
user interface as in the past it was only possible to see the ORCID iDs through exporting the record 
metadata which is not ideal for the user.  

More than 200 (not unique) additional ORCID iDs were added to COD records. There was a very small 
number of authors (under 10 names) that could not be matched with ORCID iDs from past records which is 
something that will need to be resolved in a different way in the future.  

As far as adding support for ROR IDs on the portal, the schema was adjusted to make it possible to add ROR 
IDs in the metadata (Figure 11). 

 

Figure 11 Metadata of a record with the added ROR field for authors 

 

A handful of ROR IDs were added to a few selected records as an MVP and it is intended that this 
implementation will be extended in the future. As with the ORCID iDs, the ROR IDs were made visible on 
the detailed record. The user can navigate to the ORCID or ROR record of the author or organization by 
clicking on the logos next to the names and affiliations. Figure 12 shows the user interface before and after 
this development.  
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Figure 12 Example of a CERN Open Data portal record displaying ORCID and ROR IDs (bottom) and how it 
looked like before this work was done (top) 

 

Zenodo 

Zenodo already integrated funder DOIs connected to the Crossref Funder Registry42, which can be 
connected to internal grant IDs; non-actionable strings that vary across funders. The Crossref Funder 
Registry indexes these internal grant IDs and links them to the funder.  These integrated grant IDs are not 
PIDs and must not be confused with the grant DOIs linked to the global grant identifier system introduced 
in Deliverable 3.143. In detail, the Zenodo metadata mask for eveǊȅ ǳǇƭƻŀŘ ƛƴŎƭǳŘŜǎ ǘƘŜ ŦƛŜƭŘ άCǳƴŘƛƴƎέΣ 
where OpenAIRE-supported funders44 can be added (see Figure 13: Record upload mask in Zenodo). As 
½ŜƴƻŘƻ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ƛƴ hǇŜƴ!Lw9Ωǎ ǊŜǇƻǊǘƛƴƎ ǎȅǎǘŜƳΣ ǘƘŜ ǎŜƭŜŎǘŜŘ ŦǳƴŘƛƴƎ ŀƎŜƴŎȅ ǿƛƭƭ ōŜ ƛƴŦƻǊƳŜŘ ǘƘŀǘ ǘƘŜ 
uploaded research artifacts are now (openly) available on Zenodo. The grant number of the project can be 
specified in a separate field. Funders that are currently not supported by OpenAIRE can be specified in the 
άŀŘŘƛǘƛƻƴŀƭ ƴƻǘŜǎέ ŦƛŜƭŘΣ ōǳǘ ǘƘŜȅ ǿƛƭƭ ƴƻǘ ōŜ ƴƻǘƛŦƛŜd by this upload.  

 
42 https://www.crossref.org/services/funder-registry/  
43 https://doi.org/10.5281/zenodo.3554255  
44 Supported funders are: Australian Research Council (AU), Austrian Science Fund (AT), European Commission (EU), 
European Environment Agency (EU), Academy of Finland (FI), Fundação para a Ciência e Tecnologia (PT), Hrvatska 
½ŀƪƭŀŘŀ Ȋŀ ½ƴŀƴƻǎǘ όIwύΣ aƛƴƛǎǘŀǊǎǘǾƻ tǊƻǎǾŜǘŜ ƴŀǳƪŜ ƛ ¢ŜƘƴƻƭƻǑƪƻƎ wŀȊǾƻƧŀ όw{ύΣ aƛƴƛǎǘŀǊǎǘǾƻ ½ƴŀƴƻǎǘƛ hōǊŀȊƻǾŀƴƧŀ ƛ 
Sporta (RS), National Health and Medical Research Council (AU), National Institute of Health (US), National Science 
Foundation (US), Nederlands Organisatie voor Wetenschappelijk Onderzoek (NL), Research Councils (UK), Science 
Foundation Ireland (IE), Wellcome Trust (UK) 

https://www.crossref.org/services/funder-registry/
https://doi.org/10.5281/zenodo.3554255































