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Good to know

● Please mute yourself
● We are recording this
● Introduce yourself in the chat 
● Ask any questions in the chat as we go
● Share @CrossrefOrg with #ResearchNexus
● Stay for the discussion!



Speakers & facilitators



Like others, 
“we envision a rich and reusable 
open network of relationships 
connecting research organizations, 
people, things, and actions; 
a scholarly record that the global 
community can build on forever, for 
the benefit of society.”
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Metadata & relationships

● That an object or entity exists
● Information about an object or entity
● Information about how the objects/entities relate or interact
● Information about what happens to the record over time
● Information about an object or entity asserted by the 

community
● Information previously assumed administrative (private or 

not interesting) like payments, depositors, maintenance, 
hosting

#ResearchNexus



Lavoie, Brian and Constance Malpas. 2015. Stewardship of the Evolving Scholarly Record: 
From the Invisible Hand to Conscious Coordination. Dublin, Ohio: OCLC Research. 
https://doi.org/10.25333/C3J63N.

“This suggests that the 
scholarly record is evolving 
to incorporate a deep 
contextual layer around 
traditional published 
outcomes and their 
equivalents. The result is a 
scholarly record that is a 
much more complete 
documentation of scholarly 
inquiry than what we have 
historically retained.”

https://doi.org/10.25333/C3J63N


Key points

● Reflection of where the community is heading
● Identifiers are necessary but they are not 

sufficient
● What we think of as metadata is expanding, 

and the notion of ‘content types’ is evolving
● The research nexus vision belongs to all of us

#ResearchNexus



Introduction to 
relationships in 
metadata

Patricia Feeney
Head of Metadata

https://drive.google.com/file/d/10IMMdfo8TWPfox3g2nSGYaBhxkjPfVj8/view?usp=sharing
https://drive.google.com/file/d/10IMMdfo8TWPfox3g2nSGYaBhxkjPfVj8/view?usp=sharing
https://drive.google.com/file/d/10IMMdfo8TWPfox3g2nSGYaBhxkjPfVj8/view?usp=sharing


Relationships

- points of connection between two objects, can be explicit 
(supplied as relationship metadata) or implicit (a 
connection created by metadata such as a PID within a 
record)

#ResearchNexus



#ResearchNexus



type 2020 2021

journal articles 8% 7%

book 8% 10%

dataset 10% 86%

dissertation 22% 39%

posted content 183% 42%

report 2% 6%

proceeding 
papers

10% 6%

peer review 215% 80%

Wow that is 
some big 
growth!



Out of 135,124,748 metadata records: 

● 44% have references 

● 42% have license info 

● 13% have at least one affiliation

○ 8,863 with ROR IDs 

● 12% have an abstract | 6,648,152

● 6% have at least one ORCID iD | 6,192,048

● 6% have funder information | 4,131,097

● 1% have a relationship | 762,637

● >1% have updates (via Crossmark) | 96, 045

● >1% have clinical trial numbers | 10,474



Out of 23,477,996 metadata records issued* since 2019: 

● 52% 44% have references 

● 52% 42% have license info 

● 21% 13% have at least one affiliation

○ 8,863 with ROR IDs 

● 28% 12% have an abstract

● 26% 6% have at least one ORCID iD

● 18% 6% have funder information

● 3% 1% have a relationship

● >1% have updates (via Crossmark)

● >1% have clinical trial numbers

* issued = earliest publication/created/posted date provided



Where we are:

- content silos
- some inconsistencies
- hard to adapt or expand
- rigid hierarchy

journal book

I would like to be 
identified and 
cited correctly

Same, DOIs are 
great but I need 
to be identified 

accurately



Where we’ll be:

- accommodates a range of objects
- easy to expand 
- consistent across content types
- relationships give us flexibility



● compiles | isCompiledBy
● continues | isContinuedBy
● documents | isDocumentedBy
● hasComment | isCommentOn
● hasDerivation | isDerivedFrom
● hasPart | isPartOf
● hasRelatedMaterial | isRelatedMaterial
● isBasisFor | isBasedOn
● references | isReferencedBy
● hasReply | isReplyTo
● requires | isRequiredBy
● finances | isFinancedBy

24 relationship types!

● isReviewOf | hasReview
● hasExpression | isExpressionOf
● hasFormat | isFormatOf
● hasManifestation | isManifestationOf
● hasManuscript | isManuscriptOf
● hasPreprint | isPreprintOf
● hasTranslation | isTranslationOf
● hasVersion | isVersionOf
● isReplacedBy | replaces
● isOriginalFormOf | isVariantFormOf 
● isIdenticalTo
● isSameAs

#ResearchNexus



#ResearchNexus



Metadata development

https://trello.com/b/JaB7xxgw/crossref-metadata

https://trello.com/b/JaB7xxgw/crossref-metadata


Poll time



Delving into the 
Research Nexus

Martyn Rittman
Product Manager



Data citation

https://api.crossref.org/works/10.1159/000519228 

"relation": {
"is-supplemented-by": [

{
"id-type": "doi",
"id": "10.6084/m9.figshare.16729009",
"asserted-by": "subject"

}
]

#ResearchNexus

https://api.crossref.org/works/10.1159/000519228


Policy documents, technical 
documents, and patents

#ResearchNexus



News websites

#ResearchNexus



Social media

#ResearchNexus



Other examples

Credit, kudos, and annotation

Grant funding

People and institutions

Translation, republishing, reworking

Educational materials

#ResearchNexus



Poll time



Poll time
Which of the following would be at the top of your wish list? Links between your 
works and…

● Datasets and software
● Policy and technical documents
● News articles
● Social media posts
● People and institutions
● Educational materials
● Other (please specify)
● None

Get first and second choices?



A Relationships API
WHAT IF I TOLD YOU 

THAT YOU CAN FIND ALL OF 
THESE RELATIONSHIPS IN ONE PLACE



A data model

Rethink everything as a relationship?

Article →  references → Article

News article → mentions → Article

Funder → funds → Article

Article → has publication date → 1 June 2021

Website →  doesn’t mention → Article

#ResearchNexus



A Relationships API endpoint

Query for an item (e.g. a DOI), get back relationships 
to other items.

Crossref relationships
https://api.crossref.org/works/

Event Data
https://api.eventdata.crossref.org  

Cited-by
https://doi.crossref.org/servlet/getForwardLinks 

+

+

https://api.crossref.org/works/
https://api.eventdata.crossref.org
https://doi.crossref.org/servlet/getForwardLinks


Where are we heading?
Show me everywhere online that has mentioned my article, 
from citations to tweets.

Which Wikipedia pages mentioned articles from this journal 
last year?

How many preprints from this Crossref member have 
associated datasets?

Show me citations where Crossref added the DOI.

Do this author’s papers get mentioned on Twitter and news 
websites? #ResearchNexus



How are we 
building it?

Joe Wass
Head of Software Development

How are we building 
the Research Nexus?

Joe Wass
Head of Software Development



Technical debt

Day to day decisions over 20 
years. 
From small bugs through to 
system architecture.

Every organization has it. 
It becomes a problem when it 
slows you down.

#ResearchNexus



Where are we heading?
Drawing the line between old code and new.

Evaluating technology in the light of Research 
Nexus.

Containers, Cloud-native, PostgreSQL, JSON 
Schema, Kotlin, Automated Tests.

Building on REST API and Event Data code and data 
model.

Open source.



That's not all

Continuing bug fixes, improvements and features. 

Technical foundations for self-service, including new 
front-end and authorization frameworks.

Bigger picture planning, and methodology 
improvements. Kanban, Epics, dependencies 
between tasks. 

#ResearchNexus



Crossref is embedded in the 
research ecosystem. So are our 
systems.

Consistent representation of 
identifiers.

Single Item Graph.

Evolvable schemas.
#ResearchNexus



Your part in 
achieving the 
Research Nexus

Rachael Lammey
Director of Product
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What Crossref members can do 
now
● Cite related work, including data
● Collect and include ROR IDs with affiliation 

metadata
● Provide funding and grant information

#ResearchNexus



Cite data in your metadata

Qu: Why? 

Ans: Transparency and reproducibility, reuse, credit. 

Qu: How to cite data in your Crossref metadata?

Ans: Deposit data & software links by adding them directly into the 
standard metadata deposit. This is part of the existing Content Registration 
process. 

We amplify this via Event Data & our Scholix endpoint to help populate 
links between articles and data throughout the research ecosystem. 



Collect & register ROR IDs

● ROR IDs can be registered with all content types
● 8,455 ROR IDs have been registered with Crossref 

as part of member metadata, an increase of 120% 
since January

● 1,511 different RORs registered
● Grants are still the biggest content type that have 

ROR IDs associated with them, but peer reviews 
and journal articles are growing quickly



Benefits of ROR for different
(and interconnected) groups
● It makes it easier for institutions to find and measure their research 

output by the articles their researchers have published, or perhaps 
make it easier to track the grants they’ve received.

● Funders need to be able to discover and track the research and 
researchers they have supported.

● Academic librarians need to easily find all of the publications 
associated with their campus.

● Journals need to know where authors are affiliated so they can 
determine eligibility for institutionally sponsored publishing 
agreements.

● Editors can use more accurate information on author and reviewer 
institutions during the peer review process, which can help avoid 
potential conflicts of interest. #ResearchNexus



Connect funding and grants with 
research outputs 
Funders started to register grants with Crossref in 2019. This stands to 
create a host of benefits to funders and the wider community. 

But one of the biggest benefits is being able to track outputs related to 
specific grants in a more automated way. 

We set ourselves a research question. Of the 38,326 grants we had 
registered (as of March 2022), how many of these can we see cited in 
other items that our members have registered with us? 

https://www.crossref.org/blog/follow-the-money-or-how-to-link-grants-to-research-outputs/ 

https://www.crossref.org/blog/follow-the-money-or-how-to-link-grants-to-research-outputs/


A lot of things

20,834 links between research outputs and 
registered grants, involving 17,082 research 

outputs and 3,858 grants. 
 This =10% of all registered grants.



Poll time



Labs project: classifications 



Issues

● ISSN overlap (or lack thereof)
● ISSN race condition
● Only applied to serials
● Applied to wrong resource
● Not updated*
● Not widely used

#ResearchNexus



R&D project

● Cross-discipline 
● Container level
● Open
● Fill-in the gaps

#ResearchNexus



Group 
discussion



Some takeaways we prepared 
earlier

● Identifiers are necessary but they are not sufficient
● What we think of as metadata is expanding, and the notion 

of ‘content types’ is evolving
● This is a shared vision - collaboration is key to realising the 

Research Nexus, which belongs to all of us

#ResearchNexus



● Twitter: @CrossrefOrg and @Crossrefsupport
● What are we thinking about: crossref.org/blog
● Conversations: community.crossref.org/
● Get in touch: feedback@crossref.org 
● Newsletter: Click “Get email updates” in the footer of our website

Thank-you

#ResearchNexus

mailto:feedback@crossref.org


● Cows in a field image by Tyler Lastovich from Pexels
● Reducing peatland emissions, POSTnote by Jonathan Wentworth
● The forgotten medieval habit of 'two sleeps', BBC, by Zaria Gorvett
● Tweet from @Glasses_Lion
● Victorinox Swiss Army Champion Plus
● Image of Laurence Fishburne, Youtube

Credits

#ResearchNexus

https://www.pexels.com/@lastly?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/photo/herd-of-cattle-on-brown-grass-mountain-under-white-sky-850674/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://post.parliament.uk/research-briefings/post-pn-0668/
https://www.bbc.com/future/article/20220107-the-lost-medieval-habit-of-biphasic-sleep
https://twitter.com/sanadamkk1106/status/1530436723188314112
https://en.wikipedia.org/wiki/File:Victorinox_Swiss_Army_Champion_Plus.jpg
https://www.youtube.com/watch?v=oxy2d6muw0I



