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Open Science Challenges
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Shifts in the data landscape in the last 10 years

● From big data  to really really BIG data
● From USBs to Cloud and HPC
● Government (EU) open data policies and platforms
● Increase in compute power
● Data and software as a first-class research output
● FAIR Data Principles in practice
● Journal data policies (but…)
● More standards, schemas
● Increased use and value in PIDs, vocabularies, ontologies,
● More data discovery portals (Google Dataset search)
● OpenAI and LLM in the Research landscape
● … and so much more



Design 
(hypothesis)

Experiment
findings

Gather and analyse
data

Write & Publish 
(not only papers)

Impact 
Sharing

Based on: Open science image CC BY-SA 3.0 by Greg Emmerich 
www.flickr.com/photos/gemmerich/6365692655

Change in the Research 
cycle

Open from the begining

Papers + Data 
+
Methods + Code…

Foster reproducibility

FAIR

Research life cycle

http://www.flickr.com/photos/gemmerich/6365692655


• Immediate integration of research data in 
the research evaluation landscape

• Data as an object of research evaluation
• Good research outcomes (publications and 

data) include good metadata
• (Meta) Data as an input of curated 

research evaluation sources
• FAIR data as a proxy of good 

research data
• AI and ML to assist new research 

evaluation

DATA in the new ORRI and RRA

DATA



What kind of 
research data 
do you work 
with?





By Nature
• Quantitative Data: Numerical and measurable (e.g., statistics, experiments).
• Qualitative Data: Descriptive and narrative (e.g., interviews, field notes).

By Format
• Structured Data: Organized in predefined formats (e.g., databases, spreadsheets).
• Unstructured Data: Not organized in a systematic way (e.g., videos, images).

By Source
• Primary Data: Collected directly by researchers for specific studies.
• Secondary Data: Pre-existing data used for new research purposes.

By Availability/Accessibility
• Open Data: Freely available for use and sharing.
• Restricted Data: Access limited due to privacy, security, or proprietary concerns.

Types of Research Data





https://es.slideshare.net/MariKuusniemi/research-data-management-and-data-support#3

https://es.slideshare.net/MariKuusniemi/research-data-management-and-data-support#3


• structure
• documentation
• metadata
• storage
• backup
• long-term archive
• access
• publication

Image credit: UC Santa Cruz University Library https://guides.library.ucsc.edu/openscience

https://guides.library.ucsc.edu/openscience


Why?

RDM 
DMPs 
FAIR

Source: Utrecht University. Research data Management support ; https://www.uu.nl/en/research/research-data-management/guides/data-management-planning
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Why?

How?Who?

Where?



FORCE11 - FAIR Data Guiding Principles https://www.force11.org/group/fairgroup/fairprinciples

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


FAIR Guiding Principles: all about metadata

80% metadata
20% PIDs



• Making data findable, including 
provisions for metadata

• What metadata will be 
created? In case
metadata standards do not exist in your 
discipline, please outline what type of 
metadata will be created and how.

• Where will the data and associated
metadata, … be deposited?

• Interoperability of your data… What data 
and metadata vocabularies, standards or 
methodologies will you follow to make 
your data interoperable?

• The Research Data Alliance provides a 
Metadata Standards Catalogue that can 
be searched for discipline-specific 
standards and associated tools.

Metadata at the core 
of FAIR data

https://www.cessda.eu/content/download/3845/35038/file/20170707_How_FAIR_are_your_data_Jones.pdf
https://rdamsc.bath.ac.uk/
https://rdamsc.bath.ac.uk/
https://rdamsc.bath.ac.uk/
https://rdamsc.bath.ac.uk/
https://rdamsc.bath.ac.uk/


How to make your research data FAIR

Good research data management



Metadata and data should be easy to find for both humans 
and computers. Machine-readable metadata are essential for 
automatic discovery of datasets and services.

https://www.go-fair.org/fair-principle
s

Source: https://flur.ee/fluree-blog/making-data-fairest

https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://flur.ee/fluree-blog/making-data-fairest


Make your data
Assign to your data a PID
(DOI or any other persistent identifier)

• Data should have unique and 
persistent identifiers (DOI, Handle, 
ARK, etc.).

• Ex: DOI is a unique alphanumeric 
string assigned by the International 
DOI Foundation to identify content 
and provide a persistent link to its 
location on the Internet.



Make your data Describe your data with 
(rich) metadata

Who collected the data?

Data version?

Time of data collection?

Purpose of data collection?

Observation unit?

Dataset dimension?

Data processing?

Place of data collection? 

License?

Variable encoding?



Make your data Describe your data with 
(rich) metadata

Consider existing 
metadata standards

https://rdamsc.bath.ac.uk

https://rdamsc.bath.ac.uk/


• Domain Agnostic Repositories (Figshare, Zenodo)
• Domain specific repositories: many data repositories are 

specialized on a field of research

• Geographic region / university (ej. eCienciaDatos (Madrid)

Life Sciences & Medicine Neuroimaging Engineering Archaeology

Make your data Find a home for your data

https://edatos.consorciomadrono.es/


Make your data Find a home for your data

• Find domain specific repositories re3data.org

• Selecting a trustworthy subject- s
pecific repository (download the 
report)

http://www.re3data.org/
https://www.ouvrirlascience.fr/selecting-a-trustworthy-subject-specific-repository-for-self-depositing-data-methodology-and-analysis-of-existing-services/
https://www.re3data.org/
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Make your data Find a home for your data

• What can you do if no specialized data repository exists for your 
research topic?

University data repositories

Generic data repositories



Make your data Use tools to improve the 
findability



How to make your research data FAIR

Good research data management



Once the user (researcher) finds the required data, she/he 
needs to know how can they be accessed, possibly including 
authentication and authorisation.

https://www.go-fair.org/fair-princip
les

Source: https://flur.ee/fluree-blog/making-data-fairest

https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://flur.ee/fluree-blog/making-data-fairest


Make your data Always available/accessible

• Data should be available to everyone to access, use, and share  
Taking care of the personal information (GDPR) and other sensible 
information (as open as possible as closed as necessary)

political opinion crimes healthnational security



Make your data Always available/accessible

As open as possible as closed as necessary:
Options for sensitive data
• Anonimisation / Pseudo-anonimisation

• Are all your data sensitive? Maybe you can share some of them.

• Restrict the access to your data to a relevant group (e.g., to 
researchers) and be clear and transparent about why you restrict the 
access and how people can gain access.

• Publish only metadata.



How to make your research data FAIR

Good research data management



The data usually need to be integrated with other data. In 
addition, the data need to interoperate with applications or 
workflows for analysis, storage, and processing.

https://www.go-fair.org/fair-principles

Source: https://flur.ee/fluree-blog/making-data-fairest

https://www.go-fair.org/fair-principles
https://flur.ee/fluree-blog/making-data-fairest


Make your data
Use standards to encode 
data

Format / Software Proprietary Open

Text files Word (.doc), Pages (.pages) Open Office (.odt), .txt, LaTeX

Spreadsheets Excel (.xls), Numbers 
(.numbers)

Open Office (.ods), .csv

Video .avi, .wmv, .mov, .qtvr, .rv .mpg, .mp4

Audio .wma, .asf, .ra, .wav .mp3

Presentations PowerPoint (.ppt), Keynote 
(.key)

PDF, HTML

Statistical Analyses SPSS (.sav), Matlab (.m), SAS
(.sas), Stata (.dta)

R, JASP (.jasp), Python

Experimental Software / 
Questionnaires

E-Prime, SurveyMonkey, 
UniPark

PsychoPy, Limesurvey, formr

Do not use data proprietary formats



Make your data
Use standards to encode 
metadata

Metadata are like toothbrushes...

…Everyone thinks that it is a good idea, but nobody 
wants to use someone else’s.



Make your data
Use vocabularies 
(Semantic Artefacts)

https://bartoc.org/vocabularies

https://fairsharing.org/search?recordType=terminology_artefact

https://bartoc.org/vocabularies
https://fairsharing.org/search?recordType=terminology_artefact


How to make your research data FAIR

Good research data management



The ultimate goal of FAIR is to optimise the reuse of data. To 
achieve this, metadata and data should be well-described so that 
they can be replicated and/or combined in different settings.

https://www.go-fair.org/fair-princip
les

Source: https://flur.ee/fluree-blog/making-data-fairest

https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://flur.ee/fluree-blog/making-data-fairest


Make your data Choose and encode the right 
license

Regulate and describe clearly and 
appropriately, what others are allowed to 
do with the data



Make your data Ensure data provenance and 
reproducibility

Always comment your code !!!
• Choose a coherent file / function naming 

system and coding style.
• Consider version control.
• Record the used packages and software.
• Write a README with details on the 

workflow if code fragments need to be 
combined.



DATA

https://www.ouvrirlascience.fr/wp-content/uploads/2019/07/Cost-Benefit-analysis-for-FAIR-research-data_KI0219023ENN.pdf

FAIR data cost?

https://www.ouvrirlascience.fr/wp-content/uploads/2019/07/Cost-Benefit-analysis-for-FAIR-research-data_KI0219023ENN.pdf
https://www.ouvrirlascience.fr/wp-content/uploads/2019/07/Cost-Benefit-analysis-for-FAIR-research-data_KI0219023ENN.pdf
https://www.ouvrirlascience.fr/wp-content/uploads/2019/07/Cost-Benefit-analysis-for-FAIR-research-data_KI0219023ENN.pdf


How to make your RD FAIR, FAIR (EST), CARE…

Better (research) data management



Research infrastructures for Open Science 
and FAIR DATA
EOSC



Lead users… Scientific communities …long tail
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One size does not feet all!!!

Scientific data landscape (EOSC)



Data layer

Lead users… Scientific communities
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Data discovery and catalogue

Data manipulation and export

Data access and re-use

Data storage

…long tail
Based on Burgelman

Metadata layer
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Integration of metadata catalogues to support
cross-disciplinary FAIR uptake

EOSC and FAIR DATA













I want to recommend 
you several resources on 
Open Science for EARLY 
CAREER RESEARCHERS

• 1 Book
• 1 MOOC
• 1 Paper
• 1 Passport (extended)
• 1 Guide
• 1 Website
• 2 Communities
+ Several tools



The use of metrics and the focus on increasing 
productivity impacts the weakest persons in 
academia most severely, notably young 
researchers and researchers from peripheral 
countries (Kulczycki, 2023)



https://opensciencemooc.eu

https://opensciencemooc.eu/


https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000246

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000246


Passport for Open Science 
(French OS policy 2020)

https://www.ouvrirlascience.fr/wp-content/uploads/2020/11/Passport-for- 
Open-Science-A-Practical-Guide-For-PhD-Students_30-10-2020_WEB.pdf
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NEW EDITION IN 2024https://www.ouvrirlascience.fr/passport-for-open-
science-a-practical-guide-for-phd-students/

https://www.ouvrirlascience.fr/wp-content/uploads/2024/03/24-02-22-PSO-EN-WEB.pdf
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NEW EDITION IN 2024
https://www.ouvrirlascience.fr/passport-for-open-science- 
a-practical-guide-for-phd-students/

Collection of short videos for PhD students
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https://doi.org/10.5281/zenodo.7716153
(Brinkman, et al. 2023)

https://doi.org/10.5281/zenodo.7716153


http://whyopenresearch.org

http://whyopenresearch.org/


Community 1:

https://www.rd-alliance.org/groups/early-career-and-engagement-ig

https://www.rd-alliance.org/groups/early-career-and-engagement-ig
https://www.rd-alliance.org/groups/early-career-and-engagement-ig
https://www.rd-alliance.org/groups/early-career-and-engagement-ig


Community 2:

https://coara.eu/working-groups/working-groups/wg-early-and- 
mid-career-researchers-emcrs-assessment-and-research-culture/
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https://101innovations.wordpress.com

https://101innovations.wordpress.com/espanol/
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