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Why FAIR Semantics? 
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✓ Semantic landscape heterogeneous: 

✓Different levels of semantics (from weak to strong)

✓Different formats: RDF/XML, OWL, Turtle,…

✓Different names: ontologies, controlled vocabularies, thesauri, codelists, …

✓Different community’s best practices

✓Different ways of sharing/publishing

Hard to find and reuse ontologies within and across
domains + Interoperability problems = NOT FAIR
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FAIR Principle I2. (meta)data use vocabularies that follow FAIR principles



What do we mean by FAIR Semantics?
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FAIR Semantics means that semantic artefacts should adhere to the FAIR principles.
We consider semantic artefacts as a specific type of data, used to describe or
annotate other data, i.e. as metadata.
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What do we mean by FAIR Semantics?
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FAIR Semantics means that semantic artefacts should adhere to the FAIR principles.
We consider semantic artefacts as a specific type of data, used to describe or
annotate other data, i.e. as metadata.

A semantic artefact is defined within our work as a machine-actionable and
-readable formalisation of a conceptualisation, enabling sharing and reuse by 

humans and machines. These artefacts may have a broad range of formalisation, 
from loose sets of terms, taxonomies, thesauri to higher-order logics. Moreover, 
semantic artefacts are serialised using a variety of digital representation formats, 

e.g., RDF Turtle, and OWL, using XML (RDF) and JSON-LD.
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What does it mean for an ontology to be FAIR?
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17 generic recommendations and 12 Best Practices

Recommendation aligned with RFC 2119 (MUST, SHOULD, MAY)

9 MUST

7 SHOULD

1 MAY

1 Undetermined

6.

https://github.com/FAIRsFAIR/FAIRSemantics
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https://github.com/FAIRsFAIR/FAIRSemantics


How did we built them? 
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Collaboration with RDA
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Collaboration with RDA
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RDA VSSIG Task Group on Minimum Metadata – C. Jonquet & L. Bonino

Define a minimum metadata schema for FAIR semantic artefacts (i.e. 
ontologies,…

Define a DCAT profile to publish collections of semantic artefacts

RDA VSSIG Task Group on FAIR Semantic repositories – A. Kokkinaki & G. Coen

Evaluate recommendations from the perspective of ontology repositories

Establish a list of possible technical implementation of the recommendations
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Not reinventing the wheel

28/06/2023

FAIR Semantics recommendations are linked to similar work

Best practices for implementing fair vocabularies and ontologies 
on the web - Daniel Garijo and Maria Poveda (2020)

Ten simple rules for making a vocabulary FAIR – Cox et al. (2021)

OBO Foundry principles

IOF principles
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Applying FAIR to Semantic Artefacts
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This approach allows us to consider each individual FAIR principle in the context of

semantic artefacts. This implies the following:

● usage of globally unique persistent and resolvable identifiers for semantic artefacts, their

content (i.e. concept/term/class and relation) and their version,

● machine-readable metadata to describe the semantic artefacts themselves and their

content,

● usage of repositories to share, publish and retrieve semantic artefacts and their content

● defining common API(s) to access and index semantic artefacts and their content,

● interoperability approaches to make sure that semantic artefacts of various degrees of

complexity and encoding format should work together including publishing mappings and

crosswalks between semantic artefacts,

● semantic artefacts and their content should be retrievable through search engines.
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Are ontologies for industry FAIR? 
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What are the existing ontologies or vocabularies relevant for industry? 

What are their characteristics (format, logic, serialisations, …)? 

Are they aligned with Top Level Ontologies?

12.

Landscape analysis of domain ontologies for industry
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https://ontocommons.eu/node/146

How did we collect our sample? 
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 Internal project knowledge

 Workshops with experts

 Survey
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Sharing our dataset
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https://zenodo.org/record/6504584https://data.ontocommons.linkeddata.es/index
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Our dataset 
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 130 ontologies

 Classified in 5 domains

Physics and Chemistry

Mechanical and Industrial Engineering

Thermal and Process Engineering

Material Sciences and Engineering

 Computer Sciences, Systems and Electrical 
Engineering

15.

https://zenodo.org/record/6504553
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https://zenodo.org/record/6504553


Analysis of the dataset
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Analysis of the dataset
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Analysis of the dataset
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WHAT ABOUT FAIR COMPLIANCE?

Analysis of the dataset
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Identify the recommendations relevant to ontologies
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Rec # Recommendation Target

P-Rec 1 Globally Unique, Persistent and Resolvable Identifiers MUST be used for Semantic
Artefacts, their content (terms/concepts/classes and relations), and their version

Ontology

P-Rec 2 Globally Unique, Persistent and Resolvable Identifiers MUST be used for Semantic
Artefacts metadata records. Metadata and data must be published separately, even
if it is managed jointly

Ontology/Repository

P-Rec 3 A common minimum metadata schema MUST be used to describe semantic
artefacts and their content

Ontology

P-Rec 5 Semantic repositories MUST offer access to Semantic Artefacts and their content
using community standard APIs and serializations to support both use/reuse and
indexation by search engine

Repository

P-Rec 7 Repositories MUST offer a secure access protocol, and appropriate user access
control functionalities

Repository

P-Rec 8 Human and machine-readable persistence policies for semantic artefacts metadata
and data MUST be published

Repository

P-Rec 9 Semantic artefacts MUST be made available as a minimum portfolio of common
serialization formats

Ontology/Repository

P-Rec 16 The Semantic Artefact MUST be clearly licenced for use by machines and humans Ontology

P-Rec 17 Provenance MUST be clear for both humans and machines Ontology

Rec # Recommendation Target

P-Rec 4 Semantic artefacts and its content SHOULD be published in a trustworthy semantic
repository

Ontology

P-Rec 11 A standardized knowledge representation language SHOULD be used for describing
semantic artefacts

Ontology

P-Rec 12 Semantic mappings between the different elements of semantic artefacts SHOULD be
published in machine readable format

Semantic Community

P-Rec 13 Crosswalks, mappings and bridging between semantic artefacts SHOULD be
documented, published, and curated

Semantic Community

P-Rec 14 Standard vocabularies SHOULD be used to describe semantic artefacts Ontology

P-Rec 15 Provenance information regarding the reuse of components from third-party semantic
artefacts SHOULD be made explicit

Ontology

P-Rec 10 Foundational Ontologies MAY be used to align semantic artefacts Ontology

P-Rec 6 Build semantic artefact search engines that operate across different semantic
repositories
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Define the questions to answer for each of the relevant 
recommendations
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13 yes/no questions

1 or more questions 

for each recommendations

21.

Rec # Topic Question

P-Rec 1 GUPRI Does the SA have a persistent identifier of type purl, w3id 
or handle except for DOI? 

P-Rec 1 GUPRI Does the identifier resolve to a machine-readable format? 

P-Rec 1 GUPRI Does the SA provide a GUPRI for version? 

P-Rec 3 Metadata Does the SA have descriptive metadata?

P-Rec 14 Standard 
Vocabularies

Does SA’s metadata use widely used vocabularies (dc, dct, 
…)?

P-Rec 17 Provenance Does the SA have provenance information?

P-Rec 17 Provenance Does the SA use W3C Prov?

P-Rec 15 Provenance Does the SA describe imports with provenance?

P-Rec 4 Publication Is the SA published on a dedicated trusted semantic 
repository? 

P-Rec 16 Licence Does the SA have a license?

P-Rec 16 Licence Is the license machine-readable?

P-Rec 11 Language Does the SA use a standard knowledge representation such 
as SKOS, OWL…?

P-Rec 10 TLO Does the SA align with a Top-Level Ontology? 
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Establish a measurement method
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Method

If a recommendation is fulfilled we score 1 else we score 0

If a recommendation is represented by several questions and if all 
these questions are answered positively we score 1 else we score 0

22.

FAIR Score 
Percentage of mandatory recommendations fulfilled

Global FAIR Score 
Percentage of all the fulfilled recommendations
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Measurement in practice
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Some results
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FAIRness assessment performed on 44 out of 74 machine-readable 
ontologies. Average FAIRness score by domain is

Physics and Chemistry is the domain with the highest FAIR Score on 
average.

Allotrope ontology (in material science domain) being most FAIR 
ontology.

no ontologies passed the threshold of minimally FAIR.

24.

Domain FAIR Score Global FAIR Score

Physics and Chemistry 34,7 % (± 13,7 %) 42,7 % (± 8,7 %)

Mechanical and Industrial Engineering 18,8 % (± 14,4%) 27,8 % (± 11,8%)

Material Science and Engineering 28,8 % (± 21,3 %) 40,8 % (± 16,2 %)

Computer Science, Systems and 

Electrical Engineering

25 % (±19,1 %) 30,8 % (16,6)

Towards Materials and Manufacturing Commons - the enablers Digital Marketplaces, FAIR Principles and Ontologies



Conclusions
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Great tool to get started (tested during Agrohackathon 08/22)

Incomplete approach as several FAIR principles are not covered

Based on high level recommendations: need to define practical

implementations

No consideration about the metadata content describing ontologies

Comparaison with FOOPS!
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Join our community

Follow us on Twitter: 

@ontocommons

Follow us on LinkedIn: 

linkedin.com/company/ontocommons

Subscribe to our Newsletter:  

ontocommons.eu/newsletter



Identifier

28/06/2023 28rd-alliance.org @resdatall | @rda_europe

Rec # Recommendation FAIR Principle

P-Rec. 1 Globally Unique, Persistent and Resolvable Identifiers MUST be used for Semantic
Artefacts, their content (terms/concepts/classes and relations) and their versions

F1

P-Rec. 2 Globally Unique, Persistent and Resolvable Identifiers MUST be used for Semantic
Artefact Metadata Record. Metadata and data must be published separately, even if it
is managed jointly

F1, F3



Metadata

28/06/2023 29rd-alliance.org @resdatall | @rda_europe

Rec # Recommendations FAIR 
principle

P-Rec 3 A common minimum metadata schema MUST be used to describe semantic artefacts 
and their content

F2, R1.1, 
R1.2 and 
R1.3

P-Rec. 8 Human and machine-readable persistence policies for semantic artefacts metadata and 
data MUST be published

A2

P-Rec. 9 Semantic artefacts MUST be made available as a minimum portfolio of common
serialization formats

I1

P-Rec. 14 Standard vocabularies SHOULD be used to describe semantic artefacts I2

P-Rec. 15 Provenance information regarding the reuse of components from third-party semantic
artefacts SHOULD be made explicit

I3, R1.2

P-Rec. 16 The semantic artefact MUST be clearly licenced for use by machines and humans R1.1

P-Rec. 17 Provenance MUST be clear for both humans and machine R1.2



« Semantic alignment »

28/06/2023 30rd-alliance.org @resdatall | @rda_europe

Rec # Recommendations FAIR Principles

P-Rec. 10 Foundational Ontologies MAY be used to align semantic artefacts I1, I2, I3

P-Rec. 11 A standardized knowledge representation language SHOULD be used for describing
complex logical relations (semantic artefact)

I1

P-Rec. 12 Semantic mappings between the different elements of semantic artefacts SHOULD be
published in machine-readable formats

I1, I3, R1.3

P-Rec. 13 Crosswalks, mappings and bridging between semantic artefacts SHOULD be
documented, published and curated

R1.2, R1.3



Repository

28/06/2023 31rd-alliance.org @resdatall | @rda_europe

Rec # Recommendation FAIR 
Principles

P-Rec. 4 Semantic Artefact and its content SHOULD be published in a trustworthy semantic
repository

F4

P-Rec.5 Semantic repositories MUST offer access to Semantic Artefacts and their content using
community standard APIs and serializations to support both use/reuse and indexation by 
search engines

F4, A1, A1.1

P- Rec. 6 Build semantic artefacts' search engines that operate across different semantic
repositories

F4

P-Rec. 7 Repositories MUST offer a secure access protocol and appropriate user access control 
functionalities

A1.2
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