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INTRODUCTION
1.
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“The university sent a statement to the 
journal network said it could not verify 
the results because it did not have access 
to the original data.” 

https://www.the-scientist.com/news-opinion/jama-
journals-retract-six-papers-by-cornell-food-scientist--
64828
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Farnham et al. Genome Biology (2017) 18:221 DOI 10.1186/s13059-017-1351-7
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“Open Science is encouraged by 
the European Union and many 
other political and scientific 
institutions. However, scientific 
practice is proving slow to 
change. We propose, as early 
career researchers, that it is our 
task to change scientific 
research into open scientific 
research and commit to 
Open Science principles”.
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The Hague

Leiden
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Leiden University in figures

Bachelor’s programmes

46

Nobel Prizes

16

Faculties

7

Students

28,130

Nationalities

120

Master’s programmes

83

Employees

6,700

Cities

2

Alumni

109,000
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Transferable skills

Centre for Digital Scholarship
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OPEN SCIENCE & RESEARCH DATA
2
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Eight pillars of Open Science for the EC

1. The future of scholarly publishing

2. FAIR data

3. The European Open Science Cloud

4. Education and skills

5. Rewards and incentives

6. Next-generation metrics (‘Altmetrics’)

7. Research integrity 

8. Citizen science

10
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“Open Science as a modus operandi”

Horizon Europe

“The principle of Open Science will become the modus operandi of the new Programme. It will go beyond the 
open access policy of Horizon 2020 and require open access to publications and data (with robust opt-outs for 
the latter), and to data management plans. The Programme will foster the widespread use of FAIR data; and 
activities that enhance researchers’ skills in open science and support reward systems that promote open 
science.” 

• https://ec.europa.eu/commission/sites/beta-political/files/budget-may2018-horizon-europe-
regulation_en.pdf
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https://ec.europa.eu/research/press/2016/pdf/opendata-infographic_072016.pdf
Guidelines on FAIR Data Management in Horizon 2020

https://ec.europa.eu/research/press/2016/pdf/opendata-infographic_072016.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
https://dmponline.dcc.ac.uk/
https://dmponline.dcc.ac.uk/
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Dutch National Plan Open Science

Open access to publications
Optimal reuse of research 

data
New evaluation and award 

systems for researchers

National Platform Open Science

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjn2KPC5efSAhVHwBQKHf5_C7AQjRwIBw&url=https://tulibrarian.weblog.tudelft.nl/tag/national-plan-open-science/&psig=AFQjCNH9ictstovQpADWRX5WOj830h5RCQ&ust=1490192311118484
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjn2KPC5efSAhVHwBQKHf5_C7AQjRwIBw&url=https://tulibrarian.weblog.tudelft.nl/tag/national-plan-open-science/&psig=AFQjCNH9ictstovQpADWRX5WOj830h5RCQ&ust=1490192311118484
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Publishers : Data Availability Policy (DAP)

Plos One : “Authors must make all data publicly 

available, without restriction, immediately upon 

publication of the article.” 

http://blogs.plos.org/everyone/2014/02/24/plos-new-data-policy-public-access-

data-2/

http://blogs.nature.com/ofschemesandmemes/2016/07/05/promoting-research-data-sharing-at-springer-nature
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Availability of psychological research data

Vanpaemel, W. et al., (2015). Are We Wasting a Good Crisis? The Availability of Psychological 

Research Data after the Storm. Collabra: Psychology. 1(1), p.Art. 3. 

DOI: http://doi.org/10.1525/collabra.13

“we requested data from 394 papers, published in all issues of 

four APA journals in 2012. We found that 38% of the researchers 

sent their data immediately or after reminders.”

no reply [41 %]

refused / unable [18 %]

no data despite promise [4%]

data shared after reminder [16%]

data shared after first request [22%]

APA Ethics code 

!

http://doi.org/10.1525/collabra.13
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(OPEN) RESEARCH DATA
3.
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Research data are…

… all data collected or generated during scientific research

Data Management:  all activities to manage data in a responsible way

Organisation

Documentation

Storage & Protection Data Management Plan 

Sharing

Archiving
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Research data : stages

http://www.data-archive.ac.uk/create-manage/life-cycle
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• model and
metadata more

• often
reproducible, if 
correctly 
documented

• resulting from 
processing or 
combining ‘raw’ 
data. 

• data captured 
from lab 
equipment that 
is often 
reproducible. 

• data captured in 
real time that is 
usually unique
and
irreplaceable. 

Observational Experimental

Models or 
simulation

Derived or 
compiled

remote sensing data, 

survey data, field 

recordings, sample 

data 

chromatograms, 

magnetic field data 

text and data mining, 

compiled databases, 3D 

models 

climate models, 

economic models

With thanks to: www.cnrs.fr

Research data: methods

http://www.cnrs.fr/
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Research data: types 

save.rdata

astronomie.fits

cristallo.cif

readme.txt

notice.pdf 

rapport.docx 

video.mp4 

sound.wav 

music.mp3 

quantitativePCR.e

ds

image.tif

film.avi 

numbers.csv

data.xls

photo.jpg 

metadata.xml 

imagery.dicom

database.php

data.dat

python.pyw

internet.html

source.jav

diapo.ppt 

dessin_CAO.d

wg

sig.shp

sequence_ADN.fasta

microscopie.zv

i

compress.zip 

With thanks to: www.cnrs.fr

http://www.cnrs.fr/
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Research data: domain

Data Curation Continuum (ANDS)



Discover the world at Leiden University

Open research data

“refers to the data underpinning scientific research results that 
has no restrictions on its access, enabling anyone to access it”

Indicators according to open science monitor 

availability of data repositories

policies of research funders and journals

researchers' attitude towards data sharing

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-
science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-
science/open-science-monitor/about-open-science-monitor_en

22

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators
https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor/about-open-science-monitor_en
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Open data: The researcher perspective

Report from CWTS / Elsevier in 2017 (n= 1162)

73% of Academics Say Access 
to Research Data Helps Them in 
Their Work; 34% Do Not Publish 
Their Data

https://www.cwts.nl/news?article=n-r2q244&title=73-of-academics-say-
access-to-research-data-helps-them-in-their-work-34-do-not-publish-their-
data

23

https://www.cwts.nl/news?article=n-r2q244&title=73-of-academics-say-access-to-research-data-helps-them-in-their-work-34-do-not-publish-their-data
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How do researchers share data? 

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-

science-monitor/facts-and-figures-open-research-data_en#additional-indicators

“This indicator 

shows how

researchers share 

data and their

underlying

attitudes, based on 

the survey for the

2017 report "Open 

data : The 

researcher 

perspective". 

(CWTS / Elsevier, 

n=1162)

https://www.elsevier.com/about/open-science/research-data/open-data-report
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https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-

science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators

 75 % has benefit 

of having access 

to others’ data

 35 % encounter

obstacles sharing

research data 

 25 % has had 

sufficient training 

in research data 

sharing

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators
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https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-

science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor/facts-and-figures-open-research-data_en#additional-indicators
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Reasons not to share

- not enough training in data sharing, 

- sharing data is not associated with credit or reward

- privacy issues

- proprietary aspects and ethics

“Data-sharing practices depend on the field: there is no 

general approach. In intensive data-sharing fields, data 

sharing practice is embedded into the research design 

and execution”.

https://www.cwts.nl/news?article=n-r2q244&title=73-of-academics-say-access-to-

research-data-helps-them-in-their-work-34-do-not-publish-their-data

https://www.cwts.nl/news?article=n-r2q244&title=73-of-academics-say-access-to-research-data-helps-them-in-their-work-34-do-not-publish-their-data
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FAIR DATA
4
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FAIR Data

https://www.dtls.nl/fair-data/fair-data/ | https://www.force11.org/group/fairgroup

https://www.dtls.nl/fair-data/fair-data/
https://www.force11.org/group/fairgroup
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Easy to find by both humans and computer systems and 
based on mandatory description of the metadata that 
allow the discovery of interesting datasets

 Location: shared or public domain?

 Organisation

adopt naming convention

adopt a versioning policy

use standards for metadata

 Persistent identifier

30

Findable data 
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Peerdeman KJ, van Laarhoven AIM, Donders ART, Hopman MTE, Peters ML, Evers AWM (2015) Inducing
Expectations for Health: Effects of Verbal Suggestion and Imagery on Pain, Itch, and Fatigue as Indicators of 
Physical Sensitivity. PLoS ONE 10(10): e0139563. doi:10.1371/journal.pone.0139563 

Data Availability: Data have been deposited to DANS: http://dx.doi.org/10.5072/dans-zbp-8eqr.

Link publication to data and vice versa

http://dx.doi.org/10.5072/dans-zbp-8eqr
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Data catalogue(s)
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Stored for long term such that they can be easily accessed 
and/or downloaded with well-defined license and access 
conditions (Open Access when possible), whether at the 
level of metadata, or at the level of the actual data content;

Location

During project

After project: certified archive?

Access conditions

 authorisation processes

 user agreements

Software

Accessible Data
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https://vre.leidenuniv.nl/vre/lrd/Pages/information-Sheets.aspx

https://www.edugroepen.nl/sites/RDM_platform/Dienstencatalogus/SitePages/Dienstencatalogus.aspx

What services at which stage? For my discipline? Under which 

conditions? 

How to comply with policy? 

https://vre.leidenuniv.nl/vre/lrd/Pages/information-Sheets.aspx
https://www.edugroepen.nl/sites/RDM_platform/Dienstencatalogus/SitePages/Dienstencatalogus.aspx
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Interoperable Data

Data formats

 data provided in commonly understood and preferably open formats?

 Standards

metadata

 controlled vocabularies, keywords, thesauri or ontologies are used where possible

“Same terminology for same things” 

https://weblog.wur.eu/openscience/vocabularies-and-the-i-in-fair-data-principles/

 Documentation

 Are qualified references and links provided to other related data? 

https://weblog.wur.eu/openscience/vocabularies-and-the-i-in-fair-data-principles/
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DANS Preferred formats

https://dans.knaw.nl/nl/depon
eren/toelichting-data-
deponeren/bestandsformaten

https://dans.knaw.nl/nl/deponeren/toelichting-data-deponeren/bestandsformaten
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(metadata) standards

Work done a.o. by 

- Digital Curation Centre (UK)

- Metadata standards working group

- Research Data Alliance  Metadata directory

http://rd-alliance.github.io/metadata-directory/

37

http://rd-alliance.github.io/metadata-directory/
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Dublin Core
metadata
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Reusable Data
Ready to be used for future research and to be 
processed further using computational methods.

Provenance information

 how, why and by whom have the data been created and processed 

Domain standards 

 data and metadata meet relevant domain standards 

License

data have a clear and accessible data usage license 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjFwq27qo7eAhWKL1AKHX5HD_MQjRx6BAgBEAU&url=https://www.wur.nl/nl/artikel/What-are-Creative-Commons-licenses.htm&psig=AOvVaw0rhjKUuDddZm-WfzBEpNTc&ust=1539895104477269
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjFwq27qo7eAhWKL1AKHX5HD_MQjRx6BAgBEAU&url=https://www.wur.nl/nl/artikel/What-are-Creative-Commons-licenses.htm&psig=AOvVaw0rhjKUuDddZm-WfzBEpNTc&ust=1539895104477269
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Indicators for FAIR Research Data
ZonMW example (Dutch Health Funder)

1. Link to the repository’s search engine  / (metadata) catalogue / web portal listing the data collection 

2. DOI code (persistent identifier) providing a permanent link to the data collection 

3. Link (or persistent identifier) to the data collection's terms of use

(this key item can be dropped if the collection is open access) 

4. Metadata standard allowing the data collection to be linked with other collections 

5. Link to the archive or trusted digital repository for long-term archival

FAIRMETRICS: http://fairmetrics.org

40

http://fairmetrics.org/
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SKILLS & TRAINING
6
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Open Science skills @ Europe

“The overarching goal is to ensure that OS skills 
become an integral and streamlined component 
of the standard education, training and career 
development paths of researchers, and if 
possible even at earlier career stages, in schools 
and universities.” 

Providing researchers with the skills and competencies they need to practise Open Science. 

Report of the Working Group on Education and Skills under Open Science, The Working Group on Education and 
Skills under Open Science July, 2017 
doi: 10.2777/121253 

Open Science Wheel: http://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor

http://ec.europa.eu/research/openscience/index.cfm?pg=home&section=monitor
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“The ability to re-use and re-analyse research outcomes 
must be considered an integral part of the basic set of 
competences required by researchers to conduct 
successful research. Data stewards and librarians also 
need to be up-skilled to assist researchers in properly 
managing, preserving and sharing data, according to 
clear institutional guidelines.” 

Towards Open Access to Research Data. Aims and 
recommendations for university leaders and National Rectors’ 
Conferences on Research Data Management and Text and Data 
Mining, European University Association, 2017
https://eua.eu/component/attachments/attachments.html?id=500

43

Open Science skills @ Europe
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Online training for RDM (supporters)

44
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Tailor-made training for PhD students
• In collaboration with senior researcher

• Lectures on data management, DMP, data quality, 

Electronic Lab Notebooks etc. (by experts)

• Hands-on exercises 

- Design your own data life cycle 

- Find data underlying publication

- Share data when with whom

- Anonymising data, etc.

• Write and present DMP
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Workshop ‘How to write a DMP’

Data collection & creation

Data storage and security

Documentation and metadata

Data access, sharing and reuse

Data preservation and archiving

2,5 hours
All disciplines
All templates
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DATA MANAGEMENT PLANNING
5
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Towards harmonisation in Europe? 

1. Survey on the Horizon 2020 DMP template

Revise DMP template

Reduce technical terminology

2. Science Europe

Core requirements for DMP

Discipline approach

https://www.scienceeurope.org/policy/policy-areas/research-data/rdm-initiative/

50

https://zenodo.org/record/1120245#.W8eSJC-iHq0

https://www.scienceeurope.org/policy/policy-areas/research-data/rdm-initiative/
https://www.scienceeurope.org/policy/policy-areas/research-data/rdm-initiative/
https://zenodo.org/record/1120245#.W8eSJC-iHq0
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Data Management Plan

It’s all about awareness  and taking the right decisions from the start…

Data collection & creation

Data storage and security

Documentation and metadata

Data access, sharing and reuse

Data preservation and archiving
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Data Collection

 Existing data
Provenance

Access

License for reuse

Creating data 
Method

Data format

Data size
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Storage and Security

Backup
Procedure depend on circumstances, 

value of the data 
and levels of risk considered appropriate
3 copies - 2 different media - 1 copy offsite

Protection
 Internal and external access policies
 Reduce sensitivity (anonymise / 

pseudonymise, aggregate)
 Passwords, encryption, firewalls, etc.
Secure transport and deletion!
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Metadata: data about the data
• WHO created the data?

• WHAT is it? 

• WHERE is it?

• WHEN were they created? 

• HOW were they created?

• WHY were they created?

(Pixabay,CC0) 

Documentation

README file

https://researchdata.4tu.nl/en/publishing-research/uploading-

data
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What do YOU need to find, understand en trust

someone else’s data?

Context & 
provenance

Evaluation Reproducibility Trust

Keywords Findability Re-use

Identifiers Accessibility
Publication

<->data linking
Citation

With thanks to: www.cnrs.fr

Documentation

http://www.cnrs.fr/
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• Date (20140109)

• Project leader (WB)

• Project number (02)

• Procedure (su)

• Performer (RH)

• Type of animal (rat)

• Number of animal (04)

• Specific conditions    (drug, dose, endpoint, type of measure, …)

• Other

 We need a ‘universal’ language that everybody can understand

Example : 20131115_WB02_RHsu_rat01_CM-ST-CAN

What do we want to know from the file name?

File name

56

Documentation
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Documentation

http://www.wageningenur.nl/web/file?uuid=de19a7f5-9d93-47bd-934b-5aaaa9b5a12e&owner=15927a77-d9f7-4548-9195-7e50983e541f
http://www.wageningenur.nl/nl/show/What-is-a-Data-Management-Plan.htm
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Data access and sharing
Would not share 

with anyone

Would share 

with my 

immediate 

collaborators

Would share 

with others in 

my research 

centre or at my 

institution

Would share 

with scientists in 

my field

Would share 

with scientists 

outside of my 

field

Would share 

with anyone

Immediately 

after the data 

has been 

generated

After the data 

has been 

normalized 

and/or corrected 

for errors

After the  data 

has been 

processed for 

analysis

After the data 

has been 

analysed

Immediately 

before 

publication

Immediately 

after the findings  

derived from this 

data have been 

published
Based on: Interview worksheet, Jake Carlson, Purdue University Libraries / Distributed Data Curation Center
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Personal data? 
New European Regulation from May 25 2018!

University needs to register all processing of personal 

data

https://www.staff.universiteitleiden.nl/ict/privacy-and-data-protection/general-data-protection-regulation-
gdpr/general-data-protection-regulation-gdpr/service-units/leiden-university-libraries?cf=service-
units&cd=leiden-university-libraries

Data access and sharing

https://www.staff.universiteitleiden.nl/ict/privacy-and-data-protection/general-data-protection-regulation-gdpr/general-data-protection-regulation-gdpr/service-units/leiden-university-libraries?cf=service-units&cd=leiden-university-libraries
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Data access and sharing
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Consent form
Do’s: 
 Mention the possibility of sharing in the consent form
 State conditions under which access may be granted
 Explain obligation to protect confidentiality
 Indicate how data will be anonymized
 State retention period of identifiable information
 Document consent for subsequent users of the data

Don’ts: 
 Avoid terms as ‘fully anonymous’ or strictly confidential
 Promises to destroy data unnecessarily
 Mention expiration time period for the consent
 Promises that data will only be accessed by research team

From: 
https://www.google.nl/search?q=do's+and+don'ts+informed+consent+for+sharing+data&sourceid=ie7&rls=com.microsoft:nl-NL:IE-
Address&ie=&oe=&gfe_rd=cr&dcr=0&ei=zGy6WZqOCYPc8AfoyYnoDA&gws_rd=ssl

Data access and sharing
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Open Data: 

The 

Researcher 

Perspective

Report by CWTS, 

Elsevier and 

University Leiden, 

April 2017

https://www.cwts.nl/news?article=n-

r2q244&title=73-of-academics-say-

access-to-research-data-helps-them-in-

their-work-34-do-not-publish-their-datail 

2017 

Data access and sharing

38 % 

thinks the

publisher is 

the owner

of the data 

after

publication!
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University of Wageningen : http://www.wageningenur.nl/nl/show/What-is-a-Data-Management-

Plan.htm

Data preservation
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https://www.coretrustseal.org/why-certification/certified-

repositories/

64

https://www.re3data.org/

https://repositoryfinder.datacite.org/

https://www.coretrustseal.org/why-certification/certified-repositories/
https://www.re3data.org/
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metadata

DOI for data

https://www.library.universiteitleiden.nl/research-and-publishing/scholarly-publishing/manage-your-name-with-identifiers

https://www.library.universiteitleiden.nl/research-and-publishing/scholarly-publishing/manage-your-name-with-identifiers
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INSTITUTIONAL APPROACH: 
LEIDEN EXAMPLE

7
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Faculties

Archaeology

Governance and Global Affairs

Humanities

Medicine/LUMC

Science

Law

Social and Behavioural Sciences
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Research

Professors

600

PhDs

400

Annual ERC
subsidies

5-10

Annual NWO 
subsidies

40
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RDM activities @ Leiden
Aim: 

Researchers from Leiden University can manage their data in such a way 
that they are findable, accessible and reusable (FAIR) according to 
current law and regulation

Good data management is essential for university’s 

core processes:

Research quality

Funding (consortia, trust)

Valorisation, impact (Open Science, FAIR)
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1. Leiden Regulation for Data 
Management Adopted in April 2016

2. Faculties elaborate own protocols

3. Three year program to create facilities 
and services

4. Implementation period until end 2019

5. Training, information and advice

70

A roadmap for cultural change 
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Faculty of Science protocol: data forms

PhD are obliged to state in Data 
Form location of research data 
before defence. Form signed by 
supervisor and scientific director

May – Dec. 2016: 102 data forms  

 All data underlying theses now available 
to institute

 Insight in volume / types datasets

 Insight in sharing practices 

x Most of the data not ‘FAIR’ yet

x Managing data on physical storage / 
shared network drives is problematic

71



Discover the world at Leiden University

Data forms: location of data

Reasons for not making data publicly 
available: 

 Not all projects create research data

 Commercial interests / contractual 
obligations  / third party data

 Unfamiliarity with repositories / archives

72

11%

23%

54%

12%

Location of Datasets

Publicly available
(with / without PI)
[12]

Network / shared
drive [24]

Physical storage [57]

No data [13]

30%

25%
15%

9%

9%

6%
6%

Physical storage

usb stick

external hdd

special storage

cd

lab journal

dvd

Baseline? 

Might help to evaluate effect of our efforts to provide 
tailor-made information and (new) facilities in the 
next years…
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“transition to Open Science is a process, 
not a single event”*

Services

• RDM Program for 
DMP tool, data set 
registration, 
storage, fault, 
archive

• One-stop-shop for 
questions

• Training 

Expertise

• Research ICT
• Data Management 

Support
• Data skills

Guidelines

• policies
• codes of conduct
• ambitions (open 

science)

* https://www.leru.org/files/LERU-AP24-Open-Science-
full-paper.pdf

https://www.leru.org/files/LERU-AP24-Open-Science-full-paper.pdf
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Next steps: RDM is a means, not a goal

• Working towards Leiden Research Support

• Fairification workshops

• Promote data re use 

(advanced data management)

74
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Thank you!
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