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STEP #2
DATA FAIR BY 

DESIGN



…please remind Horizon Europe

MANAGING DATA IN A RESPONSIBLE WAY ACCORDING TO THE 
FAIR PRINCIPLES

IS ONE OF THE MANDATORY PRACTICES
YOU NEED TO GIVE AN OVERVIEW OF YOU DMP (1 PAGE) IN THE 

EXCELLENCE SECTION OF THE PROPOSAL



…FAIR means
[for machines]

• IDENTIFIERS
• METADATA

FINDABLE

• LICENSES
• DOCUMENTATION

REUSABLE

• WHERE TO FIND THE DATA AND 
UNDER WHAT ACCESS CONDITIONS

• NOT «OPEN»
• OPEN FORMATS

ACCESSIBLE

• STANDARDS
• ONTOLOGIES

INTEROPERABLE

FAIR guide, Nature, March 2016

MACHINE-READABLE

https://www.nature.com/articles/sdata201618


FAIR principles

2022

ORIGINAL 
INTERPRETATION

2020

NO MISTAKES!

https://www.gofair.foundation/interpretation
https://doi.org/10.1162/dint_r_00024


FAIR in a nutshell

https://www.ands.org.au/working-with-data/fairdata/training

https://www.ands.org.au/working-with-data/fairdata/training


Making Open Science a reality, OECD, 2015

FAIR object

https://www.innovationpolicyplatform.org/content/open-science


FAIR digital object

2020

https://doi.org/10.3390/publications8020021


AI e FAIR
- FAIR DATA AS INPUT FOR 

TRUSTED AI
- FAIR AI CREATES FAIR 

OUTPUTS

Erik Schultes



Il contributo dell’AI

Erik Schultes Erik Schultes

https://faia.liccium.com/

FAIA, UNO 
STRUMENTO PER 

DICHIARARE L’USO DI 
AI NEGLI OGGETTI 

DIGITALI

https://faia.liccium.com/


FAIR: technology VS domain

E.Schultes, 2019

FAIR GENERIC VS 
DOMAIN SPECIFIC

STRICTLY INTERLINKED

https://indico.neic.no/event/121/attachments/174/277/Erik_Schultes_-_FAIR__FAIR_Implementation_Profiles.pdf


Where are we

2022

https://content.iospress.com/articles/fair-connect/fc221514


How / FAIR Implementation profiles
2020

CREATE FAIR 
IMPLEMENTATION 

PROFILES 
REUSBALE BY 

YOUR 
COMMUNITY
- KEYWORD: 

CONVERGENCE

FIP wizard

Slides courtesy of Erik Schultes Go FAIR OSF | HS.3PFF.Oct 2021.pdf

https://link.springer.com/chapter/10.1007/978-3-030-65847-2_13
https://fip-wizard.ds-wizard.org/
https://osf.io/zg4be/


How to / Nanopublications
https://nanopub.net/

https://nanopub.net/


How to / FAIR connect

https://fairconnect.pro/

https://fairconnect.pro/


How to / FAIR connect



FAIR cookbook
RECIPES TO MAKE YOUR DATA FAIR

FAIRcookbook

https://faircookbook.elixir-europe.org/content/home.html


FAIR toolkit

PISTOIA ALLIANCE 
FAIR TOOLIKT 

[PHARMA]

FAIR toolkit

Clinical trials

FAIR4clin

https://fairtoolkit.pistoiaalliance.org/practical-support-for-fair-data/
https://fairtoolkit.pistoiaalliance.org/use-cases/fairification-of-clinical-trial-data-roche/
https://pistoiaalliance.github.io/FAIR4Clin/introduction


How / FAIRification mapping

https://worldfair-project.eu/

https://worldfair-project.eu/


To check your FAIRness
https://fairassist.org/#!/

https://fairassist.org/#!/


THIS IMAGE CREATED BY 
Noa, Anna, Lilian e Charlotte 

PERFECTLY SHOWS WHAT
«MAKING DATA FAIR» MEANS

How-to



F = Findable. Metadata

Metadata

DATA THAT DESCRIBE 
OTHER DATA

(PHYSICAL OR DIGITAL)

https://zenodo.org/doi/10.5281/zenodo.6459831


F = Findable. Metadata

Metadata

DIFFERENT LEVELS 
OF METADATA

(COLLECTION, ITEM, 
SUB ITEM)

https://zenodo.org/doi/10.5281/zenodo.6459831


F=Findable –
Metadata 

Metadata standars catalog

Openrefine

CEDAR

FAIRcookbook

Frictionless

https://rdamsc.bath.ac.uk/
https://openrefine.org/
https://metadatacenter.org/
https://faircookbook.elixir-europe.org/content/recipes/interoperability/creating-minimal-metadata-profiles.html
https://frictionlessdata.io/


F = Findable.
Persistent identifiers

https://www.datacite.org/

- THINGS: DOI
DIGITAL OBJECT 

IDENTIFIER
- PEOPLE: ORCID
- INSTITUTIONS: 

ROR
- FUNDERS: OFR

https://orcid.org/

https://ror.org/

https://www.crossref.org/services/funder-registry/

https://www.datacite.org/
https://orcid.org/
https://ror.org/
https://www.crossref.org/services/funder-registry/


Accessible or Available?
THERE IS A 

[HUGE] 
DIFFERENCE



A = Accessible – Data repositories
Zenodo

YOU CAN CREATE A  
«COMMUNITY»
[THE PROJECT?]

https://www.re3data.org/

https://www.re3data.org/

Aug. 2021

DATA 
JOURNALS

https://zenodo.org/
https://www.re3data.org/
https://www.re3data.org/
https://blogs.ucl.ac.uk/open-access/2021/08/17/data-journals/


[Time’s up!]

YES BUT… WE ARE STILL EVALUATED 
ON IMPACT FACTOR

COARA

TIME’S UP!!!
• THE REFORM OF RESEARCH 

ASSESSMENT IS ONGOING
• COARA LAUNCHED IN 2022, 

WORKING GROUPS AND 
NATIONAL CHAPTERS ACTIVE

• 805 SIGNATORIES [NOV.2024]
• COMMITTIMENT: NO LONGER 

IMPACT FACTOR OR RANKING

2024

https://coara.eu/
https://doi.org/10.5281/zenodo.14196703


A = Accessible. Formats and 
protocols

https://dans.knaw.nl/en/file-formats/

https://dans.knaw.nl/en/file-formats/


Interoperable - standards

https://fairsharing.org/

FAIRSHARING
[NEW VERSION]

STANDARD 
REGISTRY

https://fairsharing.org/


I – Interoperable - ontologies

2020

WHY WE NEED 
ONTOLOGIES FOR THE 

«I» IN FAIR

https://doi.org/10.1162/dint_a_00040


I = Inteoperable. Ontologies

https://www.ebi.ac.uk/ols4

OLS – ONTOLOGY 
LOOKUP SERVICE FOR 
BIOMEDICAL FIELDS

Bioportal

https://www.ebi.ac.uk/ols4
https://bioportal.bioontology.org/


Esempi FAIR / 1 / dati e ontologie

Sara Zullino in Giglia, E. 

FAIR DATA Basics 3rd Module 

(ISPAS)_part_2.mp4 (video)

From 1.40.00

https://doi.org/10.5281/zenodo.5537468

https://doi.org/10.5281/zenodo.5537468


R = Reusable. Documentation
DOCUMENTATION (README FILE) TO
- AVOID MISUSE/MISINTERPRETATION

- KEEP INTEGRITY

CESSDA guide

RDM elixir

ELN

RDM Elixir

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/Documentation-and-metadata
https://rdmkit.elixir-europe.org/data_provenance
https://datamanagement.hms.harvard.edu/collect-analyze/electronic-lab-notebooks
https://rdmkit.elixir-europe.org/metadata_management


R = Reusable – Legal aspectsHow do I know

How do I license

Can I use

https://www.openaire.eu/how-do-i-know-if-my-research-data-is-protected
https://www.openaire.eu/can-i-reuse-someone-else-research-data


R – Reusable – Legal aspects

COMPREHENSIVE 
GUIDE ON LEGAL 

ASPECTS

2024

https://doi.org/10.5281/zenodo.12818168


Complete guidance

2023

https://zenodo.org/doi/10.5281/zenodo.7991443


STEP #3
OPEN DATA



UNESCO, AI and Open data
2023

https://unesdoc.unesco.org/ark:/48223/pf0000385841


…the waste…

2024

https://medium.com/@sean_hill/preserve-or-perish-sustaining-scientific-data-to-save-the-planet-f34bd2f4075e


…concerns
2022

VALUE IS 
SUBJECTIVE: 
RUMOR FOR 
YOU, SIGNAL 

FOR ME

https://royalsocietypublishing.org/doi/10.1098/rspb.2022.1113


[reality]

John Borghi May 2, 2021

https://twitter.com/JohnBorghi/status/1388873617002299394?s=20


[reality]



Behaviours

http://carlystrasser.net/closed-data-excuses-excuses/

SCHOLARLY 
COMMUNICATION 

IS A 
CONVERSATION

IMPOSSIBLE, IF IN  
«R» IN «FAIR» 

YOU  
DOCUMENTED

EHM… SO WHY 
ARE WE FUNDING 
YOU WITH PUBLIC 

MONEY?

EMBARGO 
PERFECTLY «FAIR»

IMPOSSIBLE, IF IN  
«R» IN «FAIR» 

YOU  
DOCUMENTED

HOW CAN YOU 
DO RESEARCH 
WITH «BAD» 

DATA???

A GROWING NUMBER OF FUNDERS AND 
JOURNALS ASK FOR DATA…

IT’S A PRIORITY NOW

http://carlystrasser.net/closed-data-excuses-excuses/


…and still

Nov. 29, 2021

CONCERNS
• MISUSE

• NO CREDIT
• COPYRIGHT

https://digitalscience.figshare.com/articles/report/The_State_of_Open_Data_2021/17061347


Open Science: why just your data?

2021

https://zenodo.org/record/4548148/files/CON_LINK_rainbow-of-open-science-practices_ENG.pdf?download=1


THANKS!


