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Why are we here today?

2021

THANK YOU FOR YOUR UNDIVIDED 
ATTENTION…I’M DONE

JUST KIDDING! WE ARE GOING TO SEE
• WHY DO WE NEED FAIR OPEN DATA

(I.E. LESSONS LEARNED FROM COVID)
• THE EUROPEAN/INTERNATIONAL FRAMEWORK

• SOME [HOPEFULLY USEFUL] TOOLS
• PAST AND FUTURE OF FAIR

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


Why should we care about data?
A personal lesson

2023

10 YEARS ON… 
- DO I HAVE ACCESS TO MY OWN 

PUBLICATIONS? 
- WHERE ARE MY DATA?
- CAN I REPRODUCE MY 

SIMULATIONS?
[M.R. DE LUCA, PhD]

https://zenodo.org/doi/10.5281/zenodo.8432057


Lessons learned from COVID

Feb. 4 2022

THE PANDEMIC IS A LIFE-SIZE 
EXPERIMENT THAT REMINDED US THAT 

THE ULTIMATE GOAL IS TO ADVANCE 
KNOWLEDGE, NOT EGOS, NOT NUMBERS

Nov. 29 2021

OPEN DATA 
SAVE LIVES

WE NEED DATA
[FAIR BY DESIGN]
(AND NOT ONLY 

THE FINAL 
SYNTHESIS OF THE 
RESEARCH, I.E. THE 

ARTICLE)

… …AND WE NEED RESULTS 
IMMEDIATELY… 

TRADITIONAL SUBSCRITPION 
BASED JOURNALS: FIRST 

ARTICLES (WITH NO DATA) AT 
THE EARLIEST IN DEC. 2020

(9-18 MONTHS AVERAGE PUBLICATION TIME)

https://twitter.com/raphavisses/status/1489632395238256645?s=20&t=D4H4GuGiLI4zdVSvAQrHPw
https://digitalscience.figshare.com/articles/report/The_State_of_Open_Data_2021/17061347


… so what about the current system?
WE PAY 10 BN $ TO LOCK UP 

BEHIND PAYWALLS A CONTENT 
PRODUCED WITH PUBLIC MONEY 

AND GIVEN FOR FREE

… AND 43% RETRACTIONS FOR 
FRAUD, WITH A DIRECT 

CORRELATION BETWEEN THE 
#RETRACTIONS/JOURNAL IMPACT 

FACTOR

WE ARE STILL TOO FOCUSED ONLY ON 
PAPERS (FOR EVALUATION)

…WITH AN AVERAGE 
PUBLICATION TIME OF 9-18 

MONTHS…
…AND 179% INCREASE IN SELF-

CITATIONS…

WHY? BECAUSE EVALUATION 
BECAME AN OBSESSION, AND 
PEOPLE GAME THE SYSTEM AT 

EVERY LEVEL
2019

…AND 70% OF STUDIES WHICH 
ARE NOT REPRODUCIBLE…

2021

EXTENDED VERSION 
ON 

WWW.OA.UNITO.IT

https://mitpress.mit.edu/books/gaming-metrics
https://www.science.org/content/article/more-half-high-impact-cancer-lab-studies-could-not-be-replicated-controversial-analysis


COARA
TIME IS UP!!!

• THE REFORM OF RESEARCH 
EVALUATION HAS STARTED

• COARA LAUNCHED IN 2022, 644 
SIGNATORIES

• ITALIAN CHAPTER IS ACTIVE, 
THENATIONAL AGENCY ANVUR 

SIGNED
• COMMITTMENT: NO LONGER  

IMPACT FACTOR OR RANKING

COARA

https://coara.eu/
https://coara.eu/agreement/the-commitments/


Open Science
might help?



Open Science – definition
https://doi.org/10.32388/838962

https://www.accelerateopenscience.nl/what-is-open-science/

NEW WAY OF
- CONDUCTING
- PUBLISHING
- EVALUATING 

RESEARCH

SHARING
- DATA/TEXTS

- TOOLS
- RESULTS…

AS EARLY AND OPEN AS 
POSSIBLE

OS LEADS TO MORE ROBUST SCIENTIFIC RESULTS, MORE 
EFFICIENT RESEARCH AND FASTER ACCESS

+ GREATER SOCIETAL AND ECONOMIC IMPACT

WE ARE 
TALKING 
PUBLIC 
MONEY: 
PUBLICLY 
FUNDED 

RESEARCH 
SHOULD BE 

PUBLICLY 
AVAILABLE

https://doi.org/10.32388/838962
https://www.accelerateopenscience.nl/what-is-open-science/


[Houston, we have a problem]
March 11, 2019

Dec. 2021

DIFFUSED MISCONCEPTIONS:
OPEN SCIENCE=OPEN ACCESS, YOU ALWAYS PAY TO PUBLISH, 

OA= PREDATORY, I CAN’T OPEN MY DATA…

https://peerj.com/preprints/27580/
https://www.yerun.eu/2021/12/busting-myths-on-open-science-with-the-yerun-os-calendar-2021/


UNESCO

FAIR
Open 
data

… Open Science
OPEN 

SCIENCE≠OPEN 
ACCESS

FOCUS ON THE ENTIRE 
PROCESS, NOT ONLY THE 

FINAL SYNTHESIS 
(ARTICLE)

«AS OPEN AS POSSIBLE, AS 
CLOSED AS NECESSARY»

https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf


[Responsible research, integrity, 
reproducibility

2021

KEYWORD=TRANSPARENCY/
RESPONSIBILITY

2022

© Sydney Har  

2015

https://doi.org/10.5281/zenodo.4665389
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-022-06169-y
https://genomebiology.biomedcentral.com/articles/10.1186/s13059-015-0850-7


THIS IMAGE CREATED BY 
Noa, Anna, Lilian e Charlotte 

PERFECTLY SHOWS WHAT
«MAKING DATA FAIR» MEANS

FAIR - how



… FAIR principles… METADATA,  
PERSISTENT 
IDENTIFIERSTRUSTED 

REPOSITORIES, 
FORMATS ONTOLOGIES, 

STANDARDS

LICENSES AND 
DOCUMENTATION

R

F

A
I

FAIR guide, Nature, March 2016

TO KNOW MORE

2020

MACHINE ACTIONABLE

https://www.nature.com/articles/sdata201618
https://doi.org/10.1162/dint_r_00024


FAIR principles

2022

ORIGINAL 
INTERPRETATION

2020

NO MISTAKES!

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


FAIR research software 2022

FAIR RESEARCH 
SOFTWARE

https://rd-alliance.org/group/fair-research-software-fair4rs-wg/outcomes/fair-principles-research-software-fair4rs-0


FAIR principles

Force 11

«ACCESSIBLE»
DOES NOT MEAN 

«OPEN».
DATA CAN BE CLOSED, 
PROVIDED YOU – AND 

MACHINES - KNOW 
WHERE TO FIND THEM 

AND UNDER WHICH 
ACCESS CONDITIONS

FAIR traning

https://www.force11.org/group/fairgroup/fairprinciples
https://www.ands.org.au/working-with-data/fairdata/training


…the selfie…

BEWARE…
IF DATA ARE NOT REUSABLE THEY 

ARE JUST A SELFIE OF DATA 
[USELESS]

[Dasapta Erwin Irawan]

IN «FAIR» THE 
STRESS IS ON 

«R»



MANAGED

3. IF DATA ARE NOT PROPERLY MANAGED FROM THE BEGINNING, IT’S 
ALMOST IMPOSSIBLE TO MAKE THEM «FAIR» [WITH EOSC 

MANAGED/FAIR INCREASINGLY OVERLAPPING, «FAIR BY DESIGN»]

The 3 steps

FAIR

2. BUT IF DATA ARE NOT «FAIR», OPENING IS RISKY 
(MISUSE, MISINTERPRETATION, …)

1. DATA SHOULD BE «AS OPEN AS POSSIBLE»

OPEN



1) Manage data

ORGANIZATION
(file naming, 

folders, 
versioning…)

DESCRIPTION FOR 
DISCOVERABILITY 

(metadata)

BACKUP AND 
STORAGE

LEGAL ASPECTS

LONG TIME 
PRESERVATION

ALONG THE ENTIRE LIFE CYCLE



2) Make them FAIR 
FINDABLE

Metadata standards catalog

ACCESSIBLE 
[≠OPEN]

https://www.re3data.org/

Data journals

DANS formats

INTEROPERABLE
https://fairsharing.org/

How do I know

REUSABLE

2020

CC Factsheet

https://rdamsc.bath.ac.uk/
https://www.re3data.org/
https://libguides.wmich.edu/datasci/datajournals
https://dans.knaw.nl/en/file-formats/
https://fairsharing.org/
https://www.openaire.eu/how-do-i-know-if-my-research-data-is-protected
https://direct.mit.edu/dint/article/2/1-2/199/10013/Licensing-FAIR-Data-for-Reuse
https://doi.org/10.5281/zenodo.840651


3) Whenever possible, make them
Open

Why share data

BETTER RESEARCH
- INTEGRITY

- DEBATE
- REUSE

BETTER IMPACT
- VISIBILITY
- CREDIT

- COLLABORATIONS

BETTER VALUE
- AVOID DUPLICATIONS

- MAX RETURN ON 
INVESTMENTS

Oct. 2017

https://port.sas.ac.uk/mod/book/view.php?id=1317&chapterid=939
https://figshare.com/articles/_/5481187


FAIR/Open
2018

THERE WILL BE AN INCREASING DEGREE IN OVERLAPPING. 
BUT WE’LL ALWAYS HAVE PERFECTLY FAIR CLOSED DATA

AS OPEN AS POSSIBILE
AS EARLY AS POSSIBLE
AS FAIR AS POSSIBLE

https://ec.europa.eu/info/sites/info/files/turning_fair_into_reality_1.pdf


Open data directive

«OPEN DATA» DIRECTIVE ENLARGED TO RESEARCH DATA.

THEY MUST BE OPEN [AS OPEN AS POSSIBILE]

[Open data directive]

FOR THE 
ITALIAN 

FRAMEWORK

2023

FAIR DOES NOT 
MEAN OPEN …BUT… 
WE HAVE THE OPEN 
DATA DIRECTIVE, SO 
«OPEN BY DEFAULT»

https://ec.europa.eu/digital-single-market/en/european-legislation-reuse-public-sector-information
https://indico.ict.inaf.it/event/2526/timetable/#20231215.detailed


…and we have EOSC

2023 Karel Luyben

EU WEB OF
FAIR DATA AND SERVICES

TO UNLOCK THE FULL POTENTIAL 
OF RESEARCH DATA

https://www.eosc.eu/sites/default/files/2023-05/EOSC-A_GA%236_EOSC%20slide%20deck%20(May%202023).pdf


[EOSC IS NOT A BIG BOX]

EOSC IS NOT A 
REPOSITORY NOR A 

«CLOUD»

YOU DON’T 
«UPLOAD» YOUR 
DATA INTO EOSC

YOU MAKE YOUR 
DATA FAIR SO THAT 
EOSC *SERVICES* 

CAN «FIND» THEM…

AND GIVE SEAMLESS 
ACCESS TO 20 M EU 

RESEARCHERS

2016

A SUPPORTING 
ENVIRONMENT 

FOR OPEN SCIENCE 
AND NOT AN 

«OPEN CLOUD» 
FOR SCIENCE

EOSC SRIA 1.0OPEN SCIENCE AS THE 
«NEW NORMAL»

https://ec.europa.eu/research/openscience/pdf/realising_the_european_open_science_cloud_2016.pdf
https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0_15Feb2021.pdf


[and we need data stewards]

DATA DOMAIN 
COMPETENCES+ 

TRANSVERSAL 
SKILLS

Copenhagen Univ. June 17 2020

Feb. 25, 2020

FAIR toolikt

https://docs.google.com/presentation/d/1YoJbQFqpMOoRFRPUnfZ0pH8Xh4Yds5pbnPXVv6CZtSg/edit#slide=id.p
https://www.nature.com/articles/d41586-020-00505-7
https://fairtoolkit.pistoiaalliance.org/methods/change-agents/


Why FAIR / Cost

Cost of not having FAIR data, 2018

2018

10,2 bn DIRECT
16     bn INDIRECT
26,2  bn TOTAL/YEAR

COSTS OF NOT HAVING 
FAIR DATA

Data science report, 2016, cit. by Susanna Sansone Apr. 27, 2021 

ALMOST 80% TIME 
«WASTED» IN PREPARING 

THE DATA

https://publications.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1/language-en
https://publications.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1/language-en
http://visit.crowdflower.com/rs/416-ZBE-142/images/CrowdFlower_DataScienceReport_2016.pdf
https://twitter.com/maqcsociety/status/1387029314453995520?s=20


Why FAIR? / Kissed or missed?

FAIR PRINCIPLES ARE
«MACHINE ACTIONABLE»
(MORE THAN READABLE)

FAIR = FULLY AI READY
IF NOT… YOU’LL BE MISSED (INSTEAD OF KISSED) BY THE MACHINE



Why FAIR? / AI needs good data

ARTIFICIAL INTELLIGENCE
- WORKS IF DATA ARE GOOD
- THERE ARE ETHICAL ISSUES

2022

https://doi.org/10.5281/zenodo.7326279


Why FAIR? / to avoid garbage in-
garbage out

Slide courtesy of Shalini Kurapati

GARBAGE IN, GARBAGE OUT:
THAT’S WHY WE NEED MACHINE-ACTIONABLE FAIR DATA!

2023

FAIR MEANS ALSO QUALITY 
DATA, AS «R» INCLUDES 
DOCUMENTATION AND 

PROVENANCE

https://www.clearbox.ai/blog/2023-11-21-ai-apocalypse-what-you-really-need-to-be-afraid-of


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

https://fairassist.org/#!/


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 / FAIRification mapping

https://worldfair-project.eu/nanomaterials/

2023

FIP 
NANOMATERIALS

https://worldfair-project.eu/nanomaterials/
https://worldfair-project.eu/2023/06/01/nanomaterials-domain-specific-fairification-mapping-deliverable-4-1/


How / FAIR persistent identifiers

2022

PROPOSED EUROPEAN 
REGISTRY OF MATERIALS 

IDENTIFIER

https://nanocommons.github.io/identifiers/

https://www.nanocommons.eu/

https://jcheminf.biomedcentral.com/articles/10.1186/s13321-022-00614-7
https://nanocommons.github.io/identifiers/
https://www.nanocommons.eu/


How / FAIR connect
https://fairconnect.pro/

https://fairconnect.pro/


How / FAIR cookbook
RECIPES TO MAKE YOUR DATA FAIR

FAIRcookbook

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


How / FAIR toolkit

FAIR Toolkit

PISTOIA ALLIANCE 
FAIR TOOLKIT: 
TOOLS, CASE 

STUDIES, TRAINING

https://fairtoolkit.pistoiaalliance.org/


How / CEDAR
https://metadatacenter.org/

https://metadatacenter.org/


How / RO Crate
2024

RO-CRATE TO PACKAGE 
RESEARCH OBJECTS 

WITH MACHINE 
ACTIONABLE METADTA

https://doi.org/10.1093/gigascience/giad115


How / FAIR signposting
https://signposting.org/FAIR/

https://signposting.org/FAIR/


How /  [FAIRsharing. To be 
interoperable]

https://fairsharing.org/

FAIRSHARING
[NEW VERSION]

STANDARD 
REGISTRY

https://fairsharing.org/


…FAIR for institutions
Oct. 2020

https://doi.org/10.5281/zenodo.4080866


Looking forward to the next 10 
years of FAIR



News from Leiden
THE ROAD TO FAIR AND EQUITABLE SCIENCE –

LOOKING FORWARD TO THE NEXT 10 YEARS



A recap

Video recap on Youtube

https://www.youtube.com/watch?v=vZ-i6XE2qcE


Key thoughts

DATA «VISITING» INSTEAD 
OF SHARING. 

DATA DO NOT MOVE 
(VODAN AFRICA)

GREAT UPTAKE OF FAIR BY 
INDUSTRY 

EMBED «FAIR» INTO A 
WIDER «RESEARCH 
CULTURE CHANGE» 

PROGRAMME

WE ARE STILL IN THE 
«CREOLIZATION» PHASE

2021

http://dx.doi.org/10.1162/dint_a_00084


Where are we?
2022

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


Key thoughts / 2

GO FOR EQUITY (AT LEAST!)

OUR GOAL SHOULD BE 
«LOWER THE FENCE», 
CREATE EQUITY AT THE 

ENTRY LEVEL

https://welleatyouupweloveyouso.com/2023/08/14/what-does-equity-and-equality-have-to-do-with-being-spoiled/


[lessons from VODAN Africa]

2023 OWNERSHIP, LOCALISATION, 
REGULATORY COMPLIANCE

VODAN Africa

https://content.iospress.com/articles/fair-connect/fc230506
https://www.youtube.com/watch?v=xRYyMX-j3ck


It’s time to realise the potential of FAIR!



Reasons NOT to go FAIR/Open?

THANKS!

2018

https://doi.org/10.6084/m9.figshare.5909854.v1
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