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4EU+ Alliance and Open Science

▪ 4EU+ is a transnational strategic 
university association.

▪ Aim: Strengthen the European 
vision of deepened cooperation 
and mutual enrichment in 
research and teaching

▪ Open Science is an integral part 
of this. 

▪ Two 4EU+ projects currently 
work on Open Science.

▪ Open for you – an Introduction 
Series to Open Science“ – 14 
session on OS topics! 



Agenda

▪ Introduction 

▪ Why bother with FAIR Data?

▪ Why bother with Open Data?

▪ Good practices: a closer look on various data repositories

▪ Subject-specific repositories

▪ Generic Repositories

▪ Institutional Repositories
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What we will talk about?

“An article […] in a scientific publication is not the 

scholarship itself, it is merely advertising of the scholarship.”
Buckheit, Jonathan B., and David L. Donoho. “WaveLab and Reproducible Research.” In Wavelets and 

Statistics, edited by Anestis Antoniadis and Georges Oppenheim, 55–81. Lecture Notes in Statistics. 

New York, NY: Springer, 1995. https://doi.org/10.1007/978-1-4612-2544-75.

4

https://doi.org/10.1007/978-1-4612-2544-7_5
https://doi.org/10.1007/978-1-4612-2544-7_5
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What is research data?
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Is this data?
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Is this data?
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Is this data?
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What is research data?

Any information that has been

collected,

observed,

generated,

created

to validate original research findings

Research data is a very important resource, so we must ensure that it can be reused, first and foremost by 

ourselves.
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Data can be missed
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Data can get lost
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Data can be manipulated or altered

Paul Jump, A Star's Collapse.Dutch begin 

documenting and trying to explain top 

psychologist's massive fraud. 

Times Higher Education, November 28, 2011
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These problems can be partially solved through responsible 

research data management
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Research Data Management to the rescue!

"Research data management concerns the organisation of 

data, from its entry to the research cycle through to the 

dissemination and archiving of valuable results. It aims to 

ensure reliable verification of results, and permits new and 

innovative research built on existing information."

(Whyte, A., Tedds, J. (2011). ‘Making the Case for Research Data Management’. DCC Briefing Papers. 

Edinburgh: Digital Curation Centre.)

https://www.dcc.ac.uk/guidance/briefing-papers/making-case-rdm
https://www.dcc.ac.uk/guidance/briefing-papers/making-case-rdm
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RDM applies to all disciplines including HSS



Funders are pushing RDM & Open Data - European level

Horizon 2020 & Horizon Europe: FAIR Data Management

• Participating projects will be required to develop a Data Management Plan (DMP)

• Participating projects are required to deposit research data, preferably into a research data 
repository

• “[…]as far as possible, projects must then take measures to enable for third parties to access, 
mine, exploit, reproduce and disseminate (free of charge for any user) this research data.“

Guidelines on Open Access to Scientific Publications and Research Data in Horizon 2020 | Guidelines on Data Management in Horizon 2020 
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about:blank
about:blank


Funders are pushing RDM & Open Data -

example for a national funder

DFG Guidelines on the Handling of Research Data

“[…] Assuming that the publication of research data from a DFG-funded project does not conflict 

with the rights of third parties (in particular data protection or copyright), research data should 

be made available as soon as possible. 

[…]

Applicants may request funding for project-specific costs that arise in connection with a 

scientific project, for the preparation of research data for subsequent reuse and/or the transfer of 

research data to existing infrastructures as part of a proposal to the DFG. […]”
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https://www.dfg.de/en/research_funding/proposal_review_decision/applicants/research_data/index.html


The National Recovery and Resilience Plan

Coerentemente con le finalità del presente Avviso, ai risultati 
del Programma di ricerca e ai relativi dati (ad esempio, le 
pubblicazioni di risultati originali della ricerca scientifica, i 
dati grezzi e i metadati, le fonti, le rappresentazioni digitali 
grafiche e di immagini e i materiali multimediali scientifici) 
deve essere garantito un accesso aperto al pubblico nel 
minor tempo e con il minor numero di limitazioni possibile, 
secondo i principi “Open science” e “FAIR Data”.
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Journals: Nature

An inherent principle of publication is that others should be able to 

replicate and build upon the authors' published claims. Therefore, a 

condition of publication in a Nature journal is that authors are required 

to make materials, data and associated protocols promptly available to 

readers without undue qualifications. 

[…]The preferred way to share large data sets is via public 

repositories.

http://www.nature.com/authors/policies/availability.html
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http://www.nature.com/authors/policies/availability.html
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Journals: PLOS

Data Availability

PLOS journals require authors to make all data underlying the findings 

described in their manuscript fully available without restriction, with rare 

exception.

[…]

Refusal to share data and related metadata and methods in accordance 

with this policy will be grounds for rejection. […]

http://www.plosone.org/static/policies.action#sharing
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http://www.plosone.org/static/policies.action


By SangyaPundir [CC BY-SA 4.0], from Wikimedia Commons

• FAIR Data Principles 

• Wilkinson et al. (2016), The FAIR Guiding Principles for scientific data management and 

stewardship, Scientific Data 3, doi:10.1038/sdata.2016.18

• SNF: Explanation of the FAIR Data Principles      

FAIR Data Principles

https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg
https://www.force11.org/group/fairgroup/fairprinciples
https://doi.org/10.1038/sdata.2016.18
http://www.snf.ch/SiteCollectionDocuments/FAIR_principles_translation_SNSF_logo.pdf
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F  - Findable 

others can discover your data

▪ described using rich metadata

▪ using persistent identifiers

▪ indexed in catalogues or databases
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F  - Findable 

imagine looking for a book in a library

▪ you can use the catalogue 
▪ you need the book to be described (metadata)

▪ e.g. Nordic crime series; encyclopedia of modern 
airplanes

▪ you will find the location

▪ you will need some kind of very specific (unified) identification
▪ “6th floor, shelf 6A/276, HF5718 .22 .F85 2014”
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in libraries librarians create the description 

(metadata) for you

in online world, the author has to describe 

uploaded content himself (!)

repository can help you with identification –

assign persistent identifiers (eg. DOI)
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F  - Findable – how to?
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Metadata

▪ metadata describe data 
▪ e.g. title, author, keywords, subject headings, identifiers...

▪ metadata help other people find your data!

▪ author of datasets usualy chooses metadata when uploading to repository – do not 
underestimate this!
▪ your data can be lost or found... it depends on you!

▪ libraries can help 
▪ librarians love metadata ;-)
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Persistent identifiers (PID)

▪ sequence of letters/numbers in specified format, managed by some service provider

▪ unique – different things have different identifiers

▪ note: name is not unique identifier  (e.g. Carl Johansson)

▪ persistent – should work ‘forever’

▪ resolvable – there is a way how to get representation of identified object (e.g. links - see 

below)
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Persistent identifiers (PID)

▪ provided by some service

▪ DOI – digital object identifier 10.5281/zenodo.5665754

▪ articles 

▪ data 

▪ ORCID – Open Researcher and Contributor ID -- 0000-0002-8271-3674

▪ ROR.org – Research Organization Registry - 024d6js02

▪ note: URL is NOT identifier - https://zenodo.org/record/5665755#.Yh6O1-iZOUk

▪ ..but most PIDs are resolvable (you can use them in URL):

▪ https://doi.org/10.5281/zenodo.5665754, https://orcid.org/0000-0002-8271-3674, 

https://ror.org/024d6js02
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https://zenodo.org/record/5665755#.Yh6O1-iZOUk
https://doi.org/10.5281/zenodo.5665754
https://orcid.org/0000-0002-8271-3674
https://ror.org/024d6js02
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A - Accessible

your data can be made available to others

▪ using some „simple protocol“ – e.g. web browser

▪ or using some more sophisticated way (asking for permission etc.)

▪ knowing persistent identifier should always help you

▪ you should always get at least metadata

▪ not everything has to be shared without limitations

▪ “As open as possible, as closed as necessary.”
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● publish/share in a 

repository

● publish at least metadata 
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A - Accessible – how to?
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I - Interoperable

other people should be able to use your data (with their own data)

▪ it should be possible to understand the data

▪ format should be readable

▪ there should be helpful documentation

▪ well known terminology should be used (domain standards)
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● use open formats 

(plaintext rules!)

● use the right language! 
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I - Interoperable – how to?
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Interoperable

▪ open format is not enough by itself -
▪ people should be able to understand your data

▪ example: temperature
▪ 36,6
▪ 36,1
▪ 37,8
▪ 41,5

▪ what is the context?
▪ patient data or hot summer?

▪ describe your data to make it interoperable (and reusable)!
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R - Reusable

others should be allowed to (confidently) reuse your data

▪ it should be possible to trust the data 

▪ provenance

▪ it should be clear what are is allowed to do with the data 

▪ licensing conditions
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● describe the origin of the data sufficiently

○ how did you get them?

○ how were the data 

modified/processed?

● use license describing what is possible/legal 

to do with your data

○ share it freely?
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R - Reusable – how to?
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Why Open Data?
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Illustration by Ainsley Seago. From Roche, et. al. Troubleshooting 

Public Data Archiving: Suggestions to Increase Participation. PLoS

Biology 12(1): 

e1001779. https://doi.org/10.1371/journal.pbio.1001779. Licensed 

under Creative Commons Attribution 4.0 International License.

https://doi.org/10.1371/journal.pbio.1001779
https://creativecommons.org/licenses/by/4.0/


“Currencies“ of science

• Peer-reviewed articles in “high-impact“ journals

• Publishing books with well-respected publishers

• Citations of your own work through other authors

• Conference contributions (talks, posters)

• At the end of the day, that’s what you get grants, funding, professorships,… for.

37



The scientific incentive system and the distribution of scientific results
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Illustration from http://blog.peerj.com/post/65345738206/changing-the-currency-of-science-to-solve-our-greatest

http://blog.peerj.com/post/65345738206/changing-the-currency-of-science-to-solve-our-greatest
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But open data improve science! 

Example Climate Science
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But open data improve science! 

Example Climate Science



But open data improve science! 

Example DNA Sequencing Data

Human Genome Project: Sequencing and 
mapping of the human genome, completed 
2003

"The success of the genome project is in no 
small part due to the fact that the world's 
entire library of published DNA sequences 
has been an open access public source for 
the past 20 years. If sequences could be 
obtained only in the way that traditionally 
published work can be obtained - there would 
be no genome project“
(Prof. Patrick Brown, Biochemist at Stanford 
University, 2004)
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Picture: 

Hole, B. (2015). Open 

Science: A New publisher 

Perspective. Ubiquity press. 

(CC BY 4.0 International) 

https://www.slideshare.net/brianhole/open-science-a-new-publisher-perspective
https://www.slideshare.net/brianhole/open-science-a-new-publisher-perspective
https://creativecommons.org/licenses/by/4.0


What kind of repositories are around for my field of research?
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Data publication
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A rough typology of data 

repositories:

- Controlled access 

repositories

- Subject- or domain-

specific repositories

- Institutional repositories

- Generic repositories
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Domain repositories
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https://lindat.mff.cuni.cz/repository/ https://www.ncbi.nlm.nih.gov/genbank/

https://lindat.mff.cuni.cz/repository/
https://www.ncbi.nlm.nih.gov/genbank/
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LINDAT/CLARIAH-CZ

- linguistics / digital humanities 

repository

- repository + services
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● reference to the article

● languages are important

● PID is handle (not DOI)
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● description

● subjects (keywords)

● different versions of the 

dataset

● license
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● file preview

● this dataset = data + 

documentation + tools
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● login with your institutional 

credentials

● steps of new submission

● license is important →…
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● select license for software or 

data

● it is possible to use custom 

licenses 



● repositories can be connected to 

infrastructures and provide 

services



56

GenBank

“GenBank is the NIH genetic 

sequence database, an annotated 

collection of all publicly available 

DNA sequences”
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● GenBank identifier (U49845)

● reference to article is 

important

● specific metadata fields

● ORGANISM from taxonomy  

→ ...
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● ORGANISM from taxonomy 

→

Saccharomyces 

cerevisiae
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● data have specified, well 

known format
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● data have specified, well 

known format

→ 

● repository can visualize 

specific segments of data
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Institutional repositories
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https://heidata.uni-heidelberg.de https://dataverse.unimi.it/

https://heidata.uni-heidelberg.de
https://dataverse.unimi.it/
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Findability

- DOI’s
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Findability

- DOI’s
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Findability

- DOI’s

- Metadata
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Findability

- DOI’s

- Metadata
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Findability

- DOI’s

- Metadata

- Indexing in catalogs and 

databases (enabling automatic 

harvesting of metadata)
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Accessibility

- Download of public files via 

browser or via API
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Accessibility

- Download of public files via browser 

or via API

- “As open as possible, but as 

closed as necessary”
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Accessibility

- Download of public files via browser 

or via API

- “As open as possible, but as closed 

as necessary”

- Private URLs for pre-publication 

access (e.g. for reviewers)
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Interoperability

- Metadata standards
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Interoperability

- Metadata standards

- Advice on suitable file 

formats, support with 

format conversion

- Technical validity 

checks
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Re-Usability

- Open content licenses
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Re-Usability

- Open content licenses

- Transparent versioning
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Re-Usability

- Open content licenses

- Transparent versioning

- Provenance information
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Re-Usability

- Open content licenses

- transparent versioning

- Provenance information

- Documentation files
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Generic repositories
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https://zenodo.org/ https://osf.io/ https://dataverse.harvard.edu/ https://figshare.com/

- Providing suitable technology for FAIR Data, partly even very elaborate functionality

- No or only basic domain-specific functionalities

- Only basic individual counselling

- Non-commercial and commercial providers

https://zenodo.org/
https://osf.io/
https://dataverse.harvard.edu/
https://figshare.com/


Wrap up

Managing data properly allows for reuse - by you or your community!

Managing data costs less than not managing it!

Manage data from the beginning of your research!

Manage data according to FAIR principles!

Use trustworthy data repositories!
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Register for our upcoming events: https://4euplus.eu/4EU-273.html

Next sessions:

• “Open Research Software” | 21 March 2022, tba 

• “Open science and the role of rights management” | 4 April, 2022, 12:30 - 14:00

• 4 further sessions after April 2022

https://4euplus.eu/4EU-273.html
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