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FAIR Principles
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FINDABLE:

F1. (meta)data are assigned a globally unique and eternally 
persistent identifier.

F2. data are described with rich metadata.

F3. metadata specify the data identifier.

F4. (meta)data are registered or indexed in a searchable resource.

ACCESSIBLE:

A1. (meta)data are retrievable by their identifier using a 
standardized communications protocol.

A1.1. the protocol is open, free, and universally implementable.

A1.2. the protocol allows for an authentication and authorization
procedure, where necessary.

A2. metadata are accessible, even when the data are no longer 
available.

INTEROPERABLE:

I1. (meta)data use a formal, accessible, shared, and broadly 
applicable language for knowledge representation.

I2. (meta)data use vocabularies that follow FAIR principles.

I3. (meta)data include qualified references to other (meta)data.

REUSABLE:

R1. meta(data) have a plurality of accurate and relevant 
attributes.

R1.1. (meta)data are released with a clear and accessible data 
usage license.

R1.2. (meta)data are associated with their provenance.

R1.3. (meta)data meet domain-relevant community standards.

For more information on the principles, see
• https://www.force11.org/group/fairgroup/fairprinciples
• Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The 

FAIR Guiding Principles for scientific data management 
and stewardship. Sci Data 3, 160018 (2016), 
doi:10.1038/sdata.2016.18
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A set of high-level guidelines to maximize the reuse digital resources.

https://www.force11.org/group/fairgroup/fairprinciples


The Principles… 
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• Not strictly defined, led to a wide range of interpretations of FAIRness.

• More is not always better…

How can we measure the FAIR aspects (aka. FAIRness) of data 
systematically in practice?
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European Commission Expert Group on FAIR Data. 2018. ‘Turning FAIR 
into Reality: Final Report and Action Plan from the European Commission 
Expert Group on FAIR Data.’ https://doi.org/10.2777/1524

Priority Recommendations
Rec. 8: Facilitate automated processing
Rec. 12: Develop metrics for FAIR Digital 
Objects

Supporting Recommendations
Rec. 25: Implement FAIR metrics to 
monitor uptake

Translating FAIR into Practice… 
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FAIRsFAIR
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• Aims to supply practical solutions 
for the use of the FAIR principles 
throughout the research data life 
cycle. 

• Budget: €10 million

• 22 partners from 8 member states.

https://www.fairsfair.eu

Work Package 4 (Task 4.5)
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Scope
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• The goal of the task is to pilot the FAIR assessment of published research data
from five trustworthy data repositories.

• Research data, i.e., (digital) information that has been collected, observed, 
created to validate research findings.*

• FAIR assessment implementation comprises the development of two main 
components - metrics and tool

*Modified from https://library.leeds.ac.uk/info/14062/research_data_management/61/research_data_management_explained
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Iterative Development
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Collaborating Repositories
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Repository Certification Subject Areas URL

PANGAEA CoreTrustSeal, WDS
Regular Member

Earth and 
Environmental Science

https://www.pangaea.de/

Phaidra-Italy CoreTrustSeal Cultural Heritage https://phaidra.cab.unipd.it/

CSIRO Data Portal CoreTrustSeal Multiple disciplines https://data.csiro.au

DKRZ - World Data 
Centre for Climate 
(WDCC)

CoreTrustSeal, WDS
Regular Member

Climate https://cera-www.dkrz.de/

Tbd.
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We would love to hear 
your feedback!

https://www.fairsfair.eu/fairsf
air-data-object-assessment-
metrics-request-comments
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Object 
Assessment 
Metrics v0.3

https://www.fairsfair.eu/fairsfair-data-object-assessment-metrics-request-comments


Object Assessment Metrics
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• There are 15 core metrics (v0.3) 
developed based on:
• RDA FAIR Data Maturity Model

• Fairdat/FAIR Enough?

• WDS/RDA Assessment of Data Fitness

• Correspond to all or part of one or 
more FAIR principles.

• The specification follows the 
template modified from 
(Wilkinson et al., 2018).

2020-08-31Devaraju, A. and Huber, R. (2020). An Automated Assessment of the FAIRness of Research Data, Geospatial Sensing 2020.

Related Resources, 
Constraints and 

Limitations

https://doi.org/10.1038/s41597-019-0184-5


Example
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FsF-F2-01M
Metadata includes 
descriptive core elements 
(creator, title, data identifier, 
publisher, publication date, 
summary and keywords) to 
support data findability.

Related Resources, 
Limitations and Constraints
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From Principles to Practical Tests
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Practical TestMetricFAIR Principle

F1: (Meta) data are 
assigned globally 

unique and persistent 
identifiers

Data is assigned a 
persistent identifier.

Identifier is based on 
persistent identification 

scheme

Identifier is resolved to 
a digital resource 

(landing page).

….. ….
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F-UJI - Automated FAIR Data Assessment Tool
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Resources Used
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• Metadata
• Structured data within the HTML page

• Content-negotiation

• Data file

• External resources
• PID provider services (e.g., datacite)

• r3data.org (repository APIs and metadata 
standards)

• SPDX license list

• RDA Metadata Standards Catalog

• Linked Open Vocabularies (LOV)

• ISO/TR 22299 (Digital file format 
recommendations for long-term storage)

• Wolfram scientific formats

• more ….

• Link relation types

• HTML meta tags

• Schema.org

Devaraju, A. and Huber, R. (2020). An Automated Assessment of the FAIRness of Research Data, Geospatial Sensing 2020.



Assessment Overview (Data Gathering)
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Extract metadata from 
the data page based on 
the identifier provided.

Extract metadata 
standards via the endpoint

Is a persistent 
identifier?

Content-negotiation

Retrieve metadata from 
PID provider (datacite)

Collate metadata of 
the object

yes

no

Extract repository metadata (api, 
metadata standards) through 

re3data

Is OAI-PMH 
endpoint 
provided?

no

yes

Identifier (e.g., URL, PID)
OAI-PMH endpoint (optional)

Metadata at the 
object-level

Metadata at the 
repository-level

Parse request

yes



Request and Response
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Before and After
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Conclusions
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• Our approach  use-case driven, iterative, reuse & adapt.

• Continuous improvement matters!

Devaraju, A. and Huber, R. (2020). An Automated Assessment of the FAIRness of Research Data, Geospatial Sensing 2020.

FAIRsFAIR 
Object Assessment 

Team
Pilot Repository

improvement

Repository contexts, Feedback 
on metrics and the tool 

developed.

Assessment  results and 
recommendations for FAIR data 

improvement.

improvement



To remember about measuring FAIR data… 
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• Metrics for research data focus on generally applicable data/metadata 
characteristics until domain/community-driven criteria have been agreed.

• F. A. I. R. are not new to data repositories! - must take into account context 
(e.g., disciplinary practices, data types) and data infrastructure.

• Automated assessment saves efforts, but not all components of the research 
data ecosystem are machine-friendly; some aspects (rich, plurality, accurate, 
relevant) specified in FAIR principles still require human mediation and 
interpretation. 

• FAIR assessment must go beyond the object itself. FAIR enabling for 
repositories/services evolves in parallel.
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• FAIRsFAIR Metrics Specification v0.3, 
https://doi.org/10.5281/10.5281/zenodo
.3934401

• F-UJI, https://github.com/pangaea-data-
publisher/fuji

• FAIR-Aware, 
https://fairaware.dans.knaw.nl/
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