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● The DataCite Metadata Schema
● DataCite metadata journey
● Making connections with DataCite metadata



The DataCite Metadata Schema
Context



What is metadata?

data that provides information about other data

not the content of the data

metadata helps us understand the structure, nature, and context of the data



Digital Object Identifiers (DOIs) are great all by themselves

● DOI metadata is the information collected during the registration of a DOI
● Provides information about the relevant resource 
● Reliably find/cite a resource at the same URL
● Enhances connectedness and FAIRness
● Enable discovery through metadata aggregators

…But there’s so much more that we can do with DOI metadata!

What is DOI metadata?



With DOI metadata, we can answer questions like:

● Which/how many papers cite a dataset? (or other DataCite resource type)
● What software was used to create a dataset?
● Which datasets are associated with a particular research institution or funder?
● Who are the creators/contributors associated with the datasets?

What can you do with DOI metadata?



What is a Schema?

“ logical plan showing the relationships between 
metadata elements, normally through establishing rules 
for the use and management of metadata specifically as 

regards the semantics, the syntax and the optionality 
(obligation level) of values- ISO 23081-1:2017 ” 

https://www.iso.org/obp/ui/es/#iso:std:iso:23081:-1:ed-2:v1:en:fn:2


What is a Schema?

“ logical plan showing the relationships between 
metadata elements, normally through establishing rules 
for the use and management of metadata specifically as 

regards the semantics, the syntax and the optionality 
(obligation level) of values- ISO 23081-1:2017 ” 

The DataCite Metadata Schema is 
specifically designed for DataCite DOIs

https://www.iso.org/obp/ui/es/#iso:std:iso:23081:-1:ed-2:v1:en:fn:2


How does the schema 
change?

● Members contribute 
suggestions

● DataCite team reviews and 
assesses priority

● Community discussion
● DataCite Metadata WG 

discussion
● Proposal shared with 

community for feedback

Schema changes

Request For Comments: https://tinyurl.com/metadata-rfc  

Contribute: https://schema.datacite.org/contribute.html

https://datacite.org/metadata-working-group/
https://tinyurl.com/metadata-rfc
https://schema.datacite.org/contribute.html


Schema versions

How does versioning work?

● Group of changes → new schema version
● Most recent major version: Schema 4
● Supported minor versions: 4.5,4.4, 4.3, 4.2, 4.1, 4.0

When is it updated?

● About every 1-2 years

Note:

● Support for schema 3 will be discontinued from January 2025

 All versions: https://schema.datacite.org/

https://schema.datacite.org/


Schema availability 

● Documentation can be accessed from 
main site https://schema.datacite.org 

● Documentation available for export in 
PDF 

● Schema available in XSD

● Change notes available

● Examples available in XML and JSON

https://schema.datacite.org


The DataCite Metadata Schema:
Contents



DataCite Metadata Schema

What is the DataCite Metadata Schema?

● A list of core metadata properties chosen for an accurate and consistent 
identification of a resource for citation and retrieval purposes, along with 
recommended use instructions.

● The schema provides standardization which allows users to search across 
metadata, and thereby increases interoperability.

For more information: 
https://datacite-metadata-schema.readthedocs.io/en/4.5/ 

https://datacite-metadata-schema.readthedocs.io/en/4.5/


What is in the schema?

● The schema consists of 20 metadata properties (sometimes called “fields” 
or “elements”).

● Hierarchical structure: some properties have sub-properties.
● Some are mandatory, some recommended or optional.
● Some can be repeated.
● Some have controlled list values, some allow free text.

DataCite Metadata Schema



Schema structure
20 metadata properties

6 Mandatory



Mandatory properties example
Metadata is primarily represented in XML

6 Mandatory
<identifier identifierType="DOI">10.21384/example</identifier>
<creators>

<creator>
<creatorName nameType="Personal">Garcia, Sofia</creatorName>

</creator>
</creators>
<titles>

<title xml:lang="en-US">Minimal DataCite XML Example</title>
</titles>
<publisher xml:lang="en">DataCite</publisher>
<publicationYear>2023</publicationYear>
<resourceType 
resourceTypeGeneral=”Other”>Example</resourceType>



resourceTypeGeneral
Controlled list values
6 Mandatory Supports a variety of resource types:

Audiovisual
Book
BookChapter
Collection
ComputationalNotebook
ConferencePaper
ConferenceProceeding
DataPaper
Dataset
Dissertation
Event
Image
Instrument
InteractiveResource
Journal

JournalArticle
Model
OutputManagementPlan
PeerReview
PhysicalObject
Preprint
Report
Service
Software
Sound
Standard
StudyRegistration
Text
Workflow
Other



Subproperties & attributes example
Properties, subproperties & attributes

6 Mandatory

Properties are represented as elements;

               sub-properties can be sub-elements or attributes

<creators>
<creator>
<creatorName nameType="Personal">Garcia, 
Sofia</creatorName>

</creator>
</creators>



Schema structure
20 metadata properties
6 Mandatory 6 Recommended and 8 Optional



Summary: DataCite Metadata Schema

● Metadata helps us understand the structure, nature, and context of the 
resource

● Schema is a logical plan that shows how different parts of the metadata 
relate to each other

● Digital Object Identifier metadata, is the information collected during the 
registration of a DOI

● The DataCite Metadata Schema is community-driven. 
● There are 20 properties (6 mandatory) with various sub-properties and 

attributes
● Include metadata that is as complete as possible
● Use the Recommended and Optional properties

○ Especially Subject, Description, Date, Contributor, Rights



DataCite metadata journey



The Journey Begins - DOI Registration

● Registration methods:
○ DataCite Fabrica - Form
○ DataCite Fabrica - File Upload
○ DataCite REST API 
○ DataCite MDS API 

● Formats:
○ JSON
○ XML
○ Other formats

https://support.datacite.org/ 

https://support.datacite.org/docs/create-a-doi-via-form
https://support.datacite.org/docs/fabrica-create-doi-file-upload
https://support.datacite.org/docs/api
https://support.datacite.org/docs/mds-api-guide
https://support.datacite.org/docs/api-create-dois#provide-metadata-in-formats-other-than-json
https://support.datacite.org/


Metadata Storage, Indexing & Processing

● When you register a DOI, metadata is included in the DataCite Metadata Store
● Metadata for findable DOIs is indexed for retrieval
● When a findable DOI is created or updated, it is processed to reveal 

links between with  research outputs i.e.:
○ Related identifiers (DOIs and URLs)
○ Creators with ORCID iDs 
○ Creators with affiliations with ROR IDs 
○ Funders with Crossref Funder IDs/ROR IDs 
○ Publishers with ROR IDs



Accessing DataCite Metadata

https://commons.datacite.org 

● DataCite REST API 
● DataCite OAI-PMH service
● Content Negotiation
● DataCite GraphQL API

https://commons.datacite.org
https://support.datacite.org/docs/api
https://support.datacite.org/docs/datacite-oai-pmh
https://support.datacite.org/docs/datacite-content-resolver
https://support.datacite.org/docs/datacite-graphql-api-guide


Summary: DataCite metadata journey

● When DataCite DOI metadata is registered, 
it is indexed in DataCite’s Metadata Store 
and undergoes processing for services like 
Event Data.

● Metadata is made available for retrieval 
through DataCite’s APIs, which are used for 
discovery services—including DataCite 
Commons and various metadata 
aggregators.

Registration Indexing Processing

Retrieval Discovery



Making connections with 
DataCite metadata



Agenda

● Introduction to Connection metadata

● Connecting Objects to Objects
○ Citation counting in event data

● Connecting Objects to Organizations
○ Research Organization Registry (ROR)

● Connecting Objects to People
○ ORCID auto-update



DOIs are great all by themselves

● Reliably find/cite a resource at the same URL
● Enable discovery through metadata aggregators

…But there’s so much more that we can do 
with DOI metadata!



With DOI metadata, we can answer 
questions like:

● Which/how many papers cite a dataset? (or other DataCite resource type)
● Which software was used to create a dataset?
● Which datasets are associated with a particular research institution or funder?
● Which datasets are associated with a particular creator/contributor?



How do we do this?

Connection metadata + persistent identifiers

<creator>
<creatorName nameType="Personal">Garcia, Sofia</creatorName>
<givenName>Sofia</givenName>
<familyName>Garcia</familyName>
<nameIdentifier schemeURI="https://orcid.org/" 
nameIdentifierScheme="ORCID">0000-0001-5727-2427</nameIdentifier>
<affiliation affiliationIdentifier="https://ror.org/03efmqc40" 
affiiationIdentifierScheme="ROR" SchemeURI="https://ror.org">Arizona State 
University</affiliation>

</creator>

<relatedIdentifier relatedIdentifierType="DOI" 
relationType="IsCitedBy">10.5438/ExampleArticle</relatedIdentifier>

<fundingReference>
<funderName>European Commission</funderName>
<funderIdentifier funderIdentifierType="Crossref Funder 
ID">https://doi.org/10.13039/501100000780</funderIdentifier>

</fundingReference>



What is connection metadata?
Metadata that represents 
relationships—connections—between 
entities

Examples:

● A paper cites a dataset

● A person authors a paper

● A person is affiliated with an institution

● An institution funds a research output

● A dataset is compiled/created by 
software

Dataset

Organization

Paper

Researcher

Organization

is funded by

is affiliated 
with

is cited by

is created by

is published by

Organization



Connection metadata in the DataCite Schema
DataCite Metadata Schema 
property

Used for connections to… Typical identifiers

relatedIdentifier related research outputs - 
citations, versions…

DOIs
URLs, handles…

nameIdentifier
       for Creators and Contributors

authors and contributors ORCID iDs (for people)
ROR IDs (for organizations)

affiliationIdentifier
      for institutions and organizations

affiliated organizations ROR IDs

publisherIdentifier
      for Publisher

publishing organizations or 
platforms

ROR IDs
DOIs

funderIdentifier
      for FundingReferences

funding organizations Crossref Funder IDs
ROR IDs



Connecting objects to objects



Represents a relationship between a DOI and another identifier—usually for a research output.

Related Identifier

Dataset to publication

Dataset to another dataset 
(ex, a new version)

Code/software to datasets 
generated using that code



Example: relatedIdentifier (xml)

<relatedIdentifiers>
<relatedIdentifier 
relatedIdentifierType="DOI" 
relationType="IsReferencedBy" >
https://doi.org/10.1111/jeb.13000

</relatedIdentifier>
<relatedIdentifier 
relatedIdentifierType="DOI" 
relationType="References" 
resourceTypeGeneral=”Software”>
https://doi.org/10.1234/abc.10000

</relatedIdentifier>
</relatedIdentifiers>
...

Value: The related identifier 
(preferably full URI)

Required attributes

● relatedIdentifierType
● relationType

Optional attributes

● resourceTypeGeneral 
● relatedMetadataScheme, 

schemeURI, schemeType 
(HasMetadata/ IsMetadataFor 
relation types only)



Example: Related identifier
Related IDs can also be added in Fabrica



Relation types

Citation ● IsCitedBy / Cites
● IsReferencedBy / References
● IsSupplementTo / 

IsSupplementedBy

Versioning ● IsNewVersionOf / 
IsPreviousVersionOf

● HasVersion / IsVersionOf
● IsObsoletedBy / Obsoletes
● IsIdenticalTo

Contextualization ● IsDescribedBy / Describes
● HasMetadata / IsMetadataFor
● IsDocumentedBy / Documents
● IsReviewedBy / Reviews

Whole / Part ● IsPartOf / HasPart
● IsPublishedIn

Generation / 
Dependencies

● IsCompiledBy / Compiles
● IsVariantFormOf / 

IsOriginalFormOf
● IsDerivedFrom / IsSourceOf
● IsRequiredBy / Requires
● IsContinuedBy / Continues



Relation types and citation counts

● Citations and references are links between research outputs. 

● You can add citations and references to DOI metadata when you create 
the DOI initially and with subsequent updates to the metadata.

relationType in metadata 
for DOI "A"

Relationship between 
A and B

Equivalent to Counts as 
citation for

Counts as 
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



Finding connections between 
objects
Event Data API

The Event Data API contains a list of events in 
the “data” section.

REST API

The DataCite REST API /dois endpoint can be 
used to query DOI connection metadata.
Citations and references are summarized in 
the relationships section of the 
response.

https://support.datacite.org/docs/consuming-citat
ions-and-references 

https://api.datacite.org/dois
/10.5061/dryad.qjq2bvqhq

https://api.datacite.org/eve
nts?doi=10.5061/dryad.qjq
2bvqhq

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


Finding 
connections 
between 
objects

https://commons.datacite.org/
doi.org/10.1594/pangaea.183918

https://commons.datacite.org/doi.org/10.1594/pangaea.183918
https://commons.datacite.org/doi.org/10.1594/pangaea.183918


Finding connections between objects

When using the DataCite 
REST API to query the 
metadata of a DOI, all 
existing connections to 
this work are listed under 
the relationships tag by 
relation type.

https://support.datacite.
org/reference/introducti
on 

finding all related works based 
on the DOI of one work
https://api.datacite.org/dois/10.60581/zae
v-6p15 

https://support.datacite.org/reference/introduction
https://support.datacite.org/reference/introduction
https://support.datacite.org/reference/introduction
https://api.datacite.org/dois/10.60581/zaev-6p15
https://api.datacite.org/dois/10.60581/zaev-6p15


Connecting objects to organizations



Affiliation

Represents a relationship between a Creator or Contributor (which can be people or 
organizations) and their affiliation (which is an organization). Affiliation identifiers make it 
easier to find research outputs associated with a particular institution.



Example metadata: Affiliation

<creator>
<creatorName nameType="Personal">Miller, 
Elizabeth</creatorName>
<givenName>Elizabeth</givenName>
<familyName>Miller</familyName>
<nameIdentifier schemeURI="https://orcid.org/" 
nameIdentifierScheme="ORCID">0000-0001-5000-0007</name
Identifier>
<affiliation 
affiliationIdentifier="https://ror.org/04wxnsj81" 
affiliationIdentifierScheme="ROR">
DataCite

</affiliation>
</creator>

*Sub-element of Creator or 
Contributor*

Value The name of the institution

Optional attributes

● affiliationIdentifier (ROR, ISNI, 
etc)

● affiliationIdentifierScheme, 
schemeUri (required if 
affiliationIdentifier is used)

Schema docs for affiliation: 
https://support.datacite.org/docs/datacite-metadata-schema-v44-mandatory-properties#25-affiliation



Example metadata: Affiliation
Affiliations can also be added in Fabrica. Type-ahead is powered by ROR!



Affiliation identifiers

● In the DataCite schema, affiliationIdentifier = organization identifier
● Several registries of organization IDs are available (note: GRID has been discontinued)

● We recommend ROR, as it’s open and community-led, and DataCite is one of ROR’s 3 
operating organizations (along with Crossref and California Digital Library)

https://ror.org/


Publisher

Represents a relationship between a DOI and an entity, usually an organization, that holds, 
archives, publishes, prints, distributes, releases, issues, or produces the resource.



Example metadata: publisherIdentifier
Value The name of the publishing 
organization

optional attributes

● publisherIdentifier
● publisherIdentifierScheme 

(required if publisherIdentifier is 
used)

● schemeURI

https://support.datacite.org/docs/can
-i-see-more-detailed-affiliation-inform
ation-in-the-rest-api 

  <publisher 
publisherIdentifier="https://ror.o
rg/04xw4m193" 
publisherIdentifierScheme="ROR" 
schemeURI="https://ror.org/">NERC 
Environmental Information Data 
Centre</publisher>

https://support.datacite.org/docs/can-i-see-more-detailed-affiliation-information-in-the-rest-api
https://support.datacite.org/docs/can-i-see-more-detailed-affiliation-information-in-the-rest-api
https://support.datacite.org/docs/can-i-see-more-detailed-affiliation-information-in-the-rest-api


Example metadata: publisherIdentifier

Publisher identifier  can also be added in Fabrica. Type-ahead is powered by 
ROR



Publisher identifiers

● the publisher identifier uniquely identifies the publisher, according to various schemes.
● Several registries of organization IDs are available

● We recommend ROR, as it’s open and community-led, and DataCite is one of ROR’s 3 
operating organizations (along with Crossref and California Digital Library)

https://ror.org/


Funding reference

Represents a relationship between a DOI and a funding organization that financially 
supported the work that resulted in the research output represented by the DOI.



Example metadata: fundingReference (xml)

<fundingReferences>
<fundingReference>
<funderName>European Commission</funderName>
<funderIdentifier funderIdentifierType="Crossref 
Funder ID">
https://doi.org/10.13039/501100000780

</funderIdentifier>
<awardNumber 
awardURI="https://cordis.europa.eu/project/rcn/100180_
en.html">
282625

</awardNumber>
<awardTitle>MOTivational strength of ecosystem 
services and alternative ways to express the value of 
BIOdiversity</awardTitle>
</fundingReference>

</fundingReferences>

Required 
elements/attributes

● funderName

Optional elements/attributes

● funderIdentifier (ROR, 
Crossref Funder ID, etc)

● funderIdentifierType [cl], 
schemeUri (if 
funderIdentifier is used)

● awardNumber, awardUri, 
awardTitle Schema docs for fundingReference 

https://support.datacite.org/docs/datacite-metadata-schema-v44-recommended-and-optional-proper
ties#19-fundingreference 

https://cordis.europa.eu/project/rcn/100180_en.html
https://cordis.europa.eu/project/rcn/100180_en.html
https://support.datacite.org/docs/datacite-metadata-schema-v44-recommended-and-optional-properties#19-fundingreference
https://support.datacite.org/docs/datacite-metadata-schema-v44-recommended-and-optional-properties#19-fundingreference


Example metadata: fundingReference 
Funding references can also be added in Fabrica. Type-ahead is powered by Crossref 
Funder Registry.



Finding 
connections 
between 
objects & 
organizations

https://commons.datacite.org
/ror.org/02e2c7k09 

https://commons.datacite.org/ror.org/02e2c7k09
https://commons.datacite.org/ror.org/02e2c7k09


Finding 
connections 
between 
objects & 
organizations

REST API: 
https://support.datacite.
org/reference/introducti
on 

Finding all works published by the NERC Environmental Data Service based 
on their publisher identifier
https://api.datacite.org/dois?query=publisher.publisherIdentifier%3A%22https%3A%2F%2Fror.org%2F0
4xw4m193%22 

https://support.datacite.org/reference/introduction
https://support.datacite.org/reference/introduction
https://support.datacite.org/reference/introduction
https://api.datacite.org/dois?query=publisher.publisherIdentifier%3A%22https%3A%2F%2Fror.org%2F04xw4m193%22
https://api.datacite.org/dois?query=publisher.publisherIdentifier%3A%22https%3A%2F%2Fror.org%2F04xw4m193%22


Connecting objects to people



Name Identifier

Represents a relationship between a DOI and a Creator or Contributor , identified 
unambiguously by their ORCID iD.



Example metadata: nameIdentifier (xml)

<creator>
<creatorName nameType="Personal">Miller, 
Elizabeth</creatorName>
<givenName>Elizabeth</givenName>
<familyName>Miller</familyName>
<nameIdentifier schemeURI="https://orcid.org/" 
nameIdentifierScheme="ORCID">0000-0001-5000-0007<
/nameIdentifier>
<affiliation 
affiliationIdentifier="https://ror.org/04wxnsj81" 
affiliationIdentifierScheme="ROR">DataCite</affil
iation>

</creator>
...

Value The ORCID iD or other 
person identifier (ex, ISNI) for 
the creator/contributor

Attributes

● nameIdentifierScheme
● schemeUri

Schema docs for nameIdentifier:
https://support.datacite.org/docs/datacite-metadata-schema-v44-mandatory-properties#24-nameide
ntifier



Example metadata: nameIdentifier (xml)
Name identifiers can also be added in Fabrica. If an ORCID iD or ROR ID is entered, name fields 
will be populated automatically. Note! Only authenticated ORCID iDs collected via OAuth 
should be included in DOI metadata. 



https://commons.datacite.org/
orcid.org/0000-0001-6660-6214 

Finding connections 
between objects & people

https://commons.datacite.org/orcid.org/0000-0001-6660-6214
https://commons.datacite.org/orcid.org/0000-0001-6660-6214


Finding connections 
between objects & people

GraphQL docs: 
https://support.datacite.
org/docs/datacite-graph
ql-api-guide 

GraphQL playground: 
https://api.datacite.org/
graphql

https://support.datacite.org/docs/datacite-graphql-api-guide
https://support.datacite.org/docs/datacite-graphql-api-guide
https://support.datacite.org/docs/datacite-graphql-api-guide
https://api.datacite.org/graphql
https://api.datacite.org/graphql


ORCID auto-update
DOIs can be automatically added to ORCID records when the nameIdentifier metadata for 
creators includes an ORCID iD. This makes the ORCID iD (person) to DOI (object) 
connection available not only in DataCite metadata, but in ORCID metadata as well.



Enabling ORCID auto-update
1. Set up DataCite Profile



Enabling ORCID auto-update
2. Authorize access



Summary: Making connections with 
DataCite metadata

● DataCite metadata schema support connection metadata through the 
related identifier, name identifier, affiliation identifier and funder 
identifier.

● Connections can be established between objects and objects, objects to 
organization, and objects and people.

● Connections enable services like Event Data and ORCID Claiming.
● Connections can be found via DataCite Commons, the REST API, and the 

graphQL API.
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