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Learning objectives

This training is designed for DataCite Members, Consortium 
Organizations and Repositories. 

In this training you will learn everything you need to know about how 
citation works from DataCite’s perspective. This includes: the actions 
you can take to update DataCite DOI metadata to create citations when 
your resources are cited and what happens to the metadata to make 
citation counts for your resources visible to the whole community.



What we’ll cover

Part 1: What is citation and why does citation matter?

Part 2: Adding citations to DataCite metadata

Part 3: Using citations in DataCite metadata

Part 4: The Global Data Citation Corpus



Part 1: What is citation and why does it 
matter?



Citations
“A citation is a formal structured reference to another scholarly published or unpublished 
work” - FORCE11 Data Citation principles

As part of publications, sources are generally mentioned in the text (marked or in 
abbreviated format) and then included in a bibliography or references section.

https://doi.org/10.1038/sdata.2015.39 

https://force11.org/info/joint-declaration-of-data-citation-principles-final/
https://doi.org/10.1038/sdata.2015.39


Citations
Citation means reference to another object the researchers have used as part of their 
work, this may be articles, data, software or other objects. 

Citations are useful as they clearly point to the object being used or reused in 
research - they provide a link between the research objects



Citations

Most commonly citations happen 
when researchers cite scholarly 
objects in articles.

Something to bear in mind in the 
context of journal articles is that 
citations can appear in different 
locations in the article. 

Journal Article 

Journal Article
Preprint
Report Cites

Data

Software

Dataset and softwareicons by Freepik and 
Arkinasi via Flaticon, manuscript icon by ASAPbio



The benefits of Citations

Acknowledgement for 
the researchers who 
produce the object

Transparency & 
reproducibility for 

those using the object

Visibility for the 
repositories that 

host research 
objects

Evaluation of 
open outputs

Icons by Freepik and ultimatearn via Flaticon



Part 2: Adding citations to DataCite 
metadata



Part 2: Adding citations in DataCite 
metadata

● How do I include citations and references in DOI metadata using Related 
Identifiers?

● What counts as a citation? What counts as a reference?
● What happens to RelatedIdentifiers that I add to my DOIs?



DataCite DOI metadata

In this section we are going to be using a lot of terminology from the DataCite 
metadata schema.

If you are not familiar with the schema, we highly recommend you watch our 
metadata trainings to help give you more context:

- DataCite Metadata Training: (Part 1 - the metadata schema) 
(https://youtu.be/YY4BUXO0-q4 )

- DataCite Metadata Training: (Part 2 - connection metadata) 
(https://youtu.be/P70hbhrbWPA )

https://schema.datacite.org/
https://youtu.be/YY4BUXO0-q4
https://youtu.be/P70hbhrbWPA


DataCite DOI metadata

We will focus on including citations in DataCite DOI metadata from the repository 
perspective. 

This is applicable to all resources with DataCite DOIs, including:

● Datasets
● Software
● Images
● Preprints
● etc.



DataCite Metadata Schema

6 mandatory:

● Identifier, Creator, Title, Publisher, PublicationYear, ResourceType

6 recommended:

● Subject, Contributor, Date, RelatedIdentifier, Description, GeoLocation

8 optional:

● Language, AlternateIdentifier, Size, Format, Version, Rights, FundingReference, 
RelatedItem

20 metadata properties



Related Identifiers

RelatedIdentifier is a property in the DataCite Metadata Schema used to connect 
research outputs to other research outputs. 

Every relatedIdentifier has a relationType which defines the type of relationship, for 
example:

● DOI A HasPart DOI B (whole/part relationship)
● DOI A IsCitedBy DOI B (citation relationship)

How we make connections



Most relationTypes work in reciprocal pairs, e.g.:

● HasPart and IsPartOf
● IsCitedBy and Cites

For example:

●  If DOI A HasPart DOI B, you can also say that DOI B IsPartOf  DOI A.
●  If DOI A IsCitedBy  DOI B, you can also say that DOI B Cites  DOI A.

relationType pairs
Reciprocal relationships



How to create citations

https://support.datacite.org/docs/contributing-citations-and-references 

Dataset Journal 
Article 

The metadata of the 
dataset includes:
IsReferencedBy

IsCitedBy
IsSupplementTo

The metadata of the 
article includes:

References
Cites

IsSupplementedBy

Dataset Journal 
Article

The metadata of the 
dataset includes:

References
Cites

IsSupplementedBy

The metadata of the 
article includes:
IsReferencedBy

IsCitedBy
IsSupplementTo

Dataset citation Journal Article citation

Dataset icons by Freepik via Flaticon, 
manuscript icon by ASAPbio

https://support.datacite.org/docs/contributing-citations-and-references


Citations and references

For citations and references, there are only three relationType pairs that count:

IsCitedBy and Cites

IsReferencedBy and References

IsSupplementTo and IsSupplementedBy

3 relationType pairs



Example 1: A dataset has been cited in 
a journal article

A data repository hosts a dataset A that is cited by a journal article B.

When registering the DOI for dataset A, they can include a relatedIdentifier for paper 
B with any of the following relationTypes:

● IsCitedBy
○ “Dataset A is cited by journal article B”

● IsReferencedBy
○ “Dataset A is referenced by journal article  B”

● IsSupplementTo
○ “Dataset A is supplement to journal article  B”

This is interpreted as a 
citation for dataset A, 

or a reference from 
journal article  B.



Example 1: A dataset has been cited in 
a journal article
[DATASET] with a DataCite DOI: 
High Frequency measurement of the coastal environment in the eastern English Channel. Data from 
MAREL CARNOT - COAST-HF (Coastal ocean observing system - High frequency) monitoring programme 
within the Research Infrastructure ILICO 

IsCitedBy

[JOURNAL ARTICLE] with a Crossref DOI:
Benefits of machine learning and sampling frequency on phytoplankton bloom forecasts in coastal areas

https://commons.datacite.org/doi.org/10.17882/39754
https://commons.datacite.org/doi.org/10.17882/39754
https://commons.datacite.org/doi.org/10.17882/39754
https://www.sciencedirect.com/science/article/abs/pii/S1574954120301242


relationType metadata

       <relatedIdentifier 

relatedIdentifierType="DOI" 

relationType="IsCitedBy">10.1016/j.ecoinf

.2020.101174</relatedIdentifier>

   {
      "relationType": "IsCitedBy",
      "relatedIdentifier": 
"10.1016/j.ecoinf.2020.101174",
      "relatedIdentifierType": "DOI"

    },

DATACITE FABRICA FORM

DATACITE XML

DATACITE JSON



Example 2: A dissertation cites a 
dataset

An institutional repository hosts a dissertation C which cites a dataset D.

When registering the DOI for dissertation C, they can include a RelatedIdentifier for 
dataset D with any of the following relationTypes:

● Cites
○ “Dissertation C cites dataset D”

● References
○ “Dissertation C references dataset D”

● IsSupplementedBy
○ “Dissertation C is supplemented by dataset D”

This is interpreted as a 
citation for dataset D, 

or a reference from 
dissertation C.



Example 2: A dissertation cites a 
dataset

[DISSERTATION] with a DataCite DOI:
Research data management

 

 Cites 

[DATASET] with a DataCite DOI:
Heterogeneous Data Centre CodePlex Repository.

https://commons.datacite.org/doi.org/10.5258/soton/374711
https://doi.org/10.5258/soton/377029


relationType metadata
<relatedIdentifiers>

        <relatedIdentifier relatedIdentifierType="DOI" 
relationType="Cites" 
resourceTypeGeneral="Dataset">10.5258/SOTON/377029</related
Identifier>

    </relatedIdentifiers>

"relatedIdentifiers": [
    {
      "schemeUri": null,
      "schemeType": null,
      "relationType": "Cites",
      "relatedIdentifier": 
"10.5258/SOTON/377029",
      "resourceTypeGeneral": "Dataset",
      "relatedIdentifierType": "DOI",
      "relatedMetadataScheme": null
    }

  ],

DATACITE FABRICA FORM

DATACITE  XML

DATACITE JSON



What you should include as a 
repository

When you are updating metadata for a given DOI, remember:

● To add a citation for the DOI you are updating, use IsCitedBy, IsReferencedBy, or 
IsSupplementTo.

● To cite another DOI, use Cites, References, or IsSupplementedBy.



Part 3: Using citations in DataCite 
metadata



What happens to RelatedIdentifiers?

RelatedIdentifiers for DOIs and URLs are included in DataCite Event Data, which is a store of 
connections (“linking events”) that are generated when PIDs are connected through 
metadata.

DataCite Event Data underlies several DataCite services, including:

● DataCite Commons
● ORCID auto-update
● Global Data Citation Corpus (in development)



Which RelatedIdentifiers are included 
as citations and references?

● Must link to another DOI
● Must have one of the relationTypes:

○ IsCitedBy / Cites
○ IsReferencedBy / References
○ IsSupplementTo / IsSupplementedBy



Dataset has a citation
Article has a reference

How DataCite interprets relationTypes

Dataset Article

“IsCitedBy”

“Cites”



Dataset has a citation
Article has a reference

How DataCite interprets relationTypes

Dataset Article

“Cites” / “References” / “IsSupplementedBy”

“IsCitedBy” / “IsReferencedBy” / “IsSupplementTo”



A has a citation
B has a reference

How DataCite interprets relationTypes

A B

“Cites” / “References” / “IsSupplementedBy”

“IsCitedBy” / “IsReferencedBy” / “IsSupplementTo”



How DataCite interprets relationTypes

relationType in 
metadata for DOI "A"

Relationship between 
A and B

Equivalent to Counts as a 
citation for

Counts as a 
reference for

IsCitedBy A is cited by B B cites A A B
IsReferencedBy A is referenced by B B references A A B
IsSupplementTo A is supplement to B B is supplemented by A A B

Cites A cites B B is cited by A B A
References A references B B is referenced by A B A
IsSupplementedBy A is supplemented by B B is supplement to A B A

https://support.datacite.org/docs/contributing-citations-and-references

https://support.datacite.org/docs/contributing-citations-and-references


Part 3: Using citations in DataCite 
metadata

There are several ways to retrieve data citations from DataCite:

● DataCite Commons
● DataCite REST API
● Next steps for the Global Data Citation Corpus



DataCite Commons: Work

https://commons.datacite.org
/doi.org/10.14454/3w3z-sa82 

https://commons.datacite.org/doi.org/10.14454/3w3z-sa82
https://commons.datacite.org/doi.org/10.14454/3w3z-sa82


DataCite Commons: Repository

https://commons.datacite.org
/repositories/nxrc8v 

https://commons.datacite.org/repositories/nxrc8v
https://commons.datacite.org/repositories/nxrc8v


DataCite REST API

In the “meta” section of a DOI result:

from 
https://api.datacite.org/dois/10.21227/781w-ef42 

https://api.datacite.org/dois/10.21227/781w-ef42


Part 4: The Global Data Citation 
Corpus



Data Citations: a role for everyone
There is a role for all actors in the research process in supporting best practices for data citation

Researchers
● Deposit dataset at repositories that assign DOIs
● Include citations to the datasets they have used

Funders
● Encourage researchers to cite datasets they use - their own and others’ - in their research outputs 
● Consider information on datasets shared and their reuse as part of evaluation processes

Data repositories
● Collect citation information for datasets 
● Include those citations in the metadata deposited with DataCite

Publishers
● Ensure data citations are included in the article, in a machine-readable format
● Index citations with Crossref



Data Citations: Completing the picture

Data citations through DOI metadata provide valuable information on data usage, but we know 
there are many more instances of data usage than we are currently capturing.

Researchers do 
not always cite the 

data they use

Researcher Repository

Some repositories 
(e.g. in life sciences & 

biomedicine) use 
accession numbers 

instead of DOIs

Publisher

Citations and/or 
associated metadata 
may be lost when the 
publisher deposits in 

Crossref

Event data

In addition, some stakeholders have created approaches to find data citations that are not included in 
PID metadata, but this information exists in different platforms, often not publicly available



Open Global Data Citation Corpus
Goal: Develop a comprehensive corpus that incorporates data citations from different 

sources into a centralized, publicly accessible community resource 

Incorporate data citations from diverse sources:

● Persistent Identifier (PID) authorities (e.g. 
Crossref, DataCite) that collect citations as part 
of their metadata deposit workflow.

● Additional sources that aggregate or discover 
citations through various techniques, such as 
machine learning and curation of full-text in 
articles.



Data Citation Corpus: Prototype

We are finalizing the prototype for 
the corpus, which will include data 
citations from DataCite event data 
and data mentions from CZI 
Science Knowledge Graph.

● Basic user interface to 
visualize the data with different 
filters

● Seed data available via a data 
dump

makedatacount.org/data-citation/
http://corpus.stage.datacite.org/dashboard

https://makedatacount.org/data-citation/
http://corpus.stage.datacite.org/dashboard
http://www.youtube.com/watch?v=W61BoVj2ExU


Takeaways

As a repository, you can be an active participant in providing citations (including data citations) .

Ask depositors to include citations and follow up with subsequent citations when known.

Remember you can add citations in Fabrica, API at any time - including after the DOI is created

Watch our other trainings for more information on:

● DataCite Metadata (Part 1, Part 2)
● DataCite Fabrica
● DataCite Commons
● DataCite API

https://www.youtube.com/watch?v=YY4BUXO0-q4
https://www.youtube.com/watch?v=P70hbhrbWPA
https://www.youtube.com/watch?v=3z2dAFCAvj8
https://www.youtube.com/watch?v=XBYQ7cGb96c
https://www.youtube.com/watch?v=mh_r6ohJOac


Resources

● DataCite Support Site
○ Contributing Citations and References
○ Consuming Citations and References  
○ Views, downloads and citations in DataCite Commons

● DataCite Metadata Schema
● Make Data Count

○ Open Global Data Citation Corpus
○ Webinar recording: Building the Data Citation Corpus (February 2023)

https://support.datacite.org/
https://support.datacite.org/docs/contributing-citations-and-references
https://support.datacite.org/docs/consuming-citations-and-references
https://support.datacite.org/docs/works-in-datacite-commons#views-downloads-and-citations
https://schema.datacite.org/
https://makedatacount.org/
https://makedatacount.org/data-citation/
https://www.youtube.com/watch?v=NRTZXaJuxT8


info@datacite.org @datacitepidforum.org datacite.org
blog.datacite.org

support.datacite.org
support@datacite.org 
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mailto:info@datacite.org
https://twitter.com/datacite
https://pidforum.org
https://datacite.org
http://blog.datacite.org
https://support.datacite.org
mailto:support@datacite.org
https://www.youtube.com/channel/UCVsSDZhIN_WbnD_v5o9eB_A
https://www.linkedin.com/company/datacite/

