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• You´ll be introduced on several concepts linked 

with another (be patient, feel free to ask)

• The training material contains several hyperlinks to 

other sources

Before starting
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RDM as multidisciplinary knowledge management

Knowledge network

https://www.hiclipart.com/free-transparent-background-png-clipart-mybli
https://www.hiclipart.com/free-transparent-background-png-clipart-mybli


This first module introduces RDM, giving its 

context in the Research Data Governance

Introduction
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• Research Data Management (RDM)

• RDM Top Down & Bottom Up

• Linked Research Outputs 

• Research Assessment

https://www.hiclipart.com/free-transparent-background-png-clipart-iibkg
https://www.hiclipart.com/free-transparent-background-png-clipart-iibkg


Research Data Management - What?
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A Puzzle of knowledge bricks

RDM is a mosaic of multidisciplinary

knowledge and competencies.

RDM know-how is a toolkit to address

policy compliance and data management

best practices throughout the project

lifecycle.

pixabay.com

https://pixabay.com/illustrations/puzzle-circular-puzzle-platform-1713170/
https://pixabay.com/illustrations/puzzle-circular-puzzle-platform-1713170/


RDM & Institutional Research Data Strategy
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https://doi.org/10.5281/zenodo.7112779

https://doi.org/10.5281/zenodo.7112779
https://doi.org/10.5281/zenodo.7112779
https://doi.org/10.5281/zenodo.7112779


• Research data is the fundament of any scientific work 

documenting its results.

• DFG specifies: "Research data includes measurements,

audio-visual information, texts, documentation, 

samples, questionnaires, algorithms, software, 

simulations, etc..

• Research data is highly heterogeneous, with subject area 

having a wide variety of data type and formats. 

• Hence: Research Data   Research Input/Output

What is Research Data?
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No standard definition available

Data

pixabay.com

https://www.dfg.de/download/pdf/foerderung/grundlagen_dfg_foerderung/forschungsdaten/forschungsdaten_checkliste_en.pdf
https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/
https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/


pixabay.com

Metadata (MD) is data about data.

In research, Metadata represents the information

that describe data in a structured way the research

data.

What is Metadata (MD)?

10.05.2023 Research Data Management Seminar

7

Metadata

Structured? It means there are several MD

elements that can describe the data: Title, Creator,

Abstract, Keywords, Format, Subject, PID, License,

Provenance/Lineage, etc.

https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/
https://pixabay.com/illustrations/iceberg-above-water-white-cold-3273216/


Research idea and design planning

Data retrieval (existing or new)

Data processing and analysis

Publishing and re-use

Research Data Management
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The research and data lifecycle

https://doi.org/10.5281/zenodo.6602006

https://doi.org/10.5281/zenodo.6602006
https://doi.org/10.5281/zenodo.6602006
https://doi.org/10.5281/zenodo.6602006


Research Data Management - Why?
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• Assure return of investment

• Efficient spending

• Increases publicly available knowledge

• Community network and beyond

• Provides new unexplored benefits

https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310


• Huge cost for not having “open/FAIR” data

• Minimum cost ~ €10bn-y (likely cost 

almost three-fold)

• A perspective (Horizon Europe ~ €13.6bn-y)

Lack of RDM best practices has a price!
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~1x 1010 arguments

EU Cost-benefit analysis for FAIR research data - https://data.europa.eu/doi/10.2777/02999

https://data.europa.eu/doi/10.2777/02999
https://data.europa.eu/doi/10.2777/02999
https://data.europa.eu/doi/10.2777/02999


Research Data Management - How?
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Enforcement & real needs

Top Down Requirements

Bottom up needs! 

hiclipart.com

https://www.hiclipart.com/free-transparent-background-png-clipart-zkuip
https://www.hiclipart.com/free-transparent-background-png-clipart-zkuip
https://www.hiclipart.com/free-transparent-background-png-clipart-dczvx
https://www.hiclipart.com/free-transparent-background-png-clipart-dczvx


• DMP Funder requirements

(e.g. DFG, Horizon Europe)

• Open Science

• Good Scientific Practice

• Guidelines Handling Research Data

• Open Access

• FAIR Principles

Top Down
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Stakeholder Requirements & High level policies

C
C

-B
Y

 4
.0

 1
0
.5

2
8
1
/z

e
n

o
d

o
.5

7
0
6
3
1
0

https://www.dfg.de/download/pdf/foerderung/grundlagen_dfg_foerderung/forschungsdaten/forschungsdaten_checkliste_en.pdf
https://enspire.science/wp-content/uploads/2021/09/Horizon-Europe-Data-Management-Plan-Template.pdf
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en
https://www.ioer.de/en/institute/good-scientific-practice
https://www.leibniz-gemeinschaft.de/fileadmin/user_upload/Bilder_und_Downloads/Forschung/Open_Science/Leitlinie_Forschungsdaten_2018_EN.pdf
https://www.leibniz-gemeinschaft.de/fileadmin/user_upload/Bilder_und_Downloads/Forschung/Open_Science/Open_Access_Policy_web.pdf
https://www.go-fair.org/fair-principles/
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310


• RDM Solutions

• Find again your data

• Good practices & Data Culture

• Partnership & Collaboration

• Share, re-use and get credits

• Data/Method/Software Paper

• No longer grey literature

Bottom Up
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Researcher and community needs! 

pixabay.com

https://pixabay.com/illustrations/friends-trust-friendship-together-1027840/
https://pixabay.com/illustrations/friends-trust-friendship-together-1027840/


Several research outputs associated

with the formal Journal publication

are stored & shared online. (e.g.

datasets, code/algorithms, protocols,

preprints, posters, documentation,

etc.)

Linked Research Outputs
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Crossref Blog: “Linking publications to associated research outputs”
CC-BY 4.0 10.5281/zenodo.5706310

https://www.crossref.org/blog/the-article-nexus-linking-publications-to-associated-research-outputs/
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310
https://doi.org/10.5281/zenodo.5706310


Linked research output
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Docs.,

Workflows

Code

Data Scientific 

Publication

Peer-rev. ISI 

Publications

Publication on  

Repository

Methods 

Paper

Software 

Paper

Data 

Paper

“To peer or not to peer“



Research Outputs 
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Peer review 

publication

Peer review 

Data Paper

Peer review 

Software Paper

Peer review 
Peer review 

publication

Peer review 

Data Paper

Icons: 

pixbay.com

Freeicons.io

White 

papers

Software

Documentation

Workflows

Data*

Posters

Designs 

Artworks

Algorithms

Non-Peer review

Workflow

(Free)

* General, Institutional, 

Disciplinary Repositories

https://freeicons.io/advertising-2/poster-icon-31521
https://freeicons.io/advertising-2/poster-icon-31521


Research Outputs and Evaluation metrics
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Peer review 

Software/Method 

Paper

Scientific

publication

Peer review 

Data Paper

Traditional 

ISI- indexed Research Outputs

White papers

Software

Documentation

Workflows

Data

Posters
Designs 

Artworks

Algorithms

Emerging 

Non-ISI Open Research Outputs
Icons: 

pixbay.com

Freeicons.io

https://freeicons.io/advertising-2/poster-icon-31521
https://freeicons.io/advertising-2/poster-icon-31521


Some ISI Data Journals
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Data Journals Publisher

Data MDPI

Data in Brief Elsevier

Journal of Open Research Software (JORS) Ubiquity Press

Scientific Data Nature Publishing Group

Research Data Journal for the Humanities and Social Sciences Brill

Rubrik Data Observer der Jahrbücher für Nationalökonomie und Statistik DeGruyter - (RatSWD)

Journal of Open Humanities Data (JOHD) Ubiquity Press

Biodiversity Data Journal Pensoft

Journal of Chemical & Engineering Data ACS Publications

ing.grid - FAIR Data Management in Engineering Sciences TUJournlas

Earth System Science Data - ESSD Copernicus Publications

Geoscience Data Journal Wiley

Geoscientific Model Development Copernicus Publications

Open Data Journal for Agricultural Research Diverse

http://www.mdpi.com/journal/data/about
http://www.journals.elsevier.com/data-in-brief
https://openresearchsoftware.metajnl.com/
http://www.nature.com/scientificdata/
https://brill.com/view/journals/rdj/rdj-overview.xml
https://www.jbnst.de/en/data-observer.php
https://openhumanitiesdata.metajnl.com/
http://biodiversitydatajournal.com/
http://pubs.acs.org/journal/jceaax
https://www.inggrid.org/
http://www.earth-system-science-data.net/
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2049-6060
https://www.geoscientific-model-development.net/
http://library.wur.nl/ojs/index.php/odjar/
https://www.sciencedirect.com/journal/data-in-brief
https://www.sciencedirect.com/journal/data-in-brief
https://www.nature.com/sdata/
https://www.nature.com/sdata/
https://brill.com/view/journals/rdj/rdj-overview.xml
https://brill.com/view/journals/rdj/rdj-overview.xml
https://rmets.onlinelibrary.wiley.com/journal/20496060
https://rmets.onlinelibrary.wiley.com/journal/20496060


Research evaluation
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…in addition to research quality and 

impact factor…

”…so far career-advancement criteria 

don’t reward open practices but it is 

changing…”

https://journals.plos.org/plosmedicine/article/file?id=10.1371/journal.pmed.0030291&type=printable
https://journals.plos.org/plosmedicine/article/file?id=10.1371/journal.pmed.0030291&type=printable
https://www.nature.com/articles/4351003b
https://www.nature.com/articles/4351003b
https://www.nature.com/articles/d41586-021-01208-3
https://www.nature.com/articles/d41586-021-01208-3
https://doi.org/10.1038/d41586-022-02038-7
https://doi.org/10.1038/d41586-022-02038-7


Changing the Research Assessment
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Declaration on Research Assessment (DORA) to

Improve the ways in which researchers and the

outputs of scholarly research are evaluated!

Leibniz IOER is among the 

~2800 organizations that signed it

“Research assessment criteria should reward ethics,

reputation, teamwork and diversity of outputs”

Coalition for Advancing Research Assessment: a shared 

direction for changes in research assessment practices

https://sfdora.org/signers/?_signers_keyword=Marc Wolfram
https://sfdora.org/signers/?_signers_keyword=Marc Wolfram
https://sfdora.org/2018/11/27/credit-where-credit-is-due/
https://doi.org/10.1038/d41586-022-00056-z
https://doi.org/10.1038/d41586-022-00056-z
https://www.nature.com/articles/d41586-022-00056-z
hhttps://coara.eu/agreement/signatories/?category[0]=germany#signatories
hhttps://coara.eu/agreement/signatories/?category[0]=germany#signatories
https://coara.eu/


Why RDM does it matter?
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“More than 70% of researchers have tried

and failed to reproduce another scientist's

experiments, and more than 50% have

failed to reproduce their own experiments”
Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016). 

The reproducibility challenge

https://www.nature.com/articles/533452a
https://www.nature.com/articles/533452a
https://doi.org/10.1038/533452a
https://www.nature.com/articles/533452a
https://www.nature.com/articles/533452a


RDM Growing momentum
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https://www.nature.com/articles/d41586-019-01506-x
https://www.nature.com/articles/d41586-019-01506-x
https://www.nature.com/articles/d41586-022-00921-x
https://www.nature.com/articles/d41586-022-00921-x
https://www.nature.com/articles/d41586-019-01715-4
https://www.nature.com/articles/d41586-019-01715-4
https://doi.org/10.1371/journal.pone.0230416
https://doi.org/10.1371/journal.pone.0230416


Bildnachweis / image credit

www.ioer.de

RDM it matters!

Bildnachweis / image credit


