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INTERDISCIPLINARY LIFE SCIENCES RESEARCH NEEDS 
INTEGRATING DATA

Proteomics

Metabolomics

Bioimaging

Behaviour

Environment

Genomics

Biology of Molecules, 
Cells & Tissues

Organisms in their 
Environment

Life & Planet

Similar data integration challengesSimilar experimentation

From Genes to 
Organisms



NON-REPRODUCIBLE LIFE SCIENCES RESEARCH (!) 
TOWARDS GOOD DATA STEWARDSHIP

Freedman et al PLoS Biol 2015
doi:10.1371/journal.pbio.1002165 

Needed: 
High-quality

▪ experimental 
design 

▪ data 
generation

▪ data 
stewardship





SCIENCE & INNOVATION DATA MUST BE FAIR

Findable

Accessible*

Interoperable

Re-usable

…… for both people and computers

*) NB: accessible ≠ open! 
    (e.g. proprietary data, privacy-sensitive data)

Jan
2014



FAIR GUIDING PRINCIPLES PUBLISHED March 2016Findable:
F1. (meta)data are assigned a globally unique and 
persistent identifier;
F2. data are described with rich metadata;
F3. metadata clearly and explicitly include the 
identifier of the data it describes;
F4. (meta)data are registered or indexed in a 
searchable resource;

Accessible:
A1. (meta)data are retrievable by their identifier 
using a standardized communications protocol;
A1.1 the protocol is open, free, and universally 
implementable;
A1.2. the protocol allows for an authentication and 
authorization procedure, where necessary;
A2. metadata are accessible, even when the data 
are no longer available;

Interoperable:
I1. (meta)data use a formal, accessible, 
shared, and broadly applicable language for 
knowledge representation.
I2. (meta)data use vocabularies that follow 
FAIR principles;
I3. (meta)data include qualified references to 
other (meta)data;

Reusable:
R1. meta(data) are richly described with a 
plurality of accurate and relevant attributes;
R1.1. (meta)data are released with a clear and 
accessible data usage license;
R1.2. (meta)data are associated with detailed 
provenance;
R1.3. (meta)data meet domain-relevant 
community standards;

Wilkinson et al. & Mons 2016 Nature Scientific Data 
doi:10.1038/sdata.2016.18



NATIONAL PROGRAMME OPEN SCIENCE June2017



https://www.open
science.nl/en/proj
ects/project-e-ex
ploring-the-dutch
-data-landscape

NPOS FAIR Roundtable

• Strong basis to work from
• Many strong players and initiatives

• Too little alignment among initiatives
• National coordination needed



DEFINE ROLES OF DATA STEWARDS 
IN THE FAIR DATA LANDSCAPE

▪ 3 data stewards roles
▪ Data Steward Policy

institute and policy focused 

▪ Data Steward Research
project and research focused 

▪ Data Steward Infrastructure 
data and e-infrastructure 
focussed

All project output 
https://zenodo.org/communities/nl-ds-pd-ls/   

Final report, Oct 2019 
https://doi.org/10.5281/zenodo.3471707 

https://zenodo.org/communities/nl-ds-pd-ls/
https://doi.org/10.5281/zenodo.3471707


From NPOS-project report. Professionalising data stewardship in the Netherlands. Competences, training and education. Dutch roadmap towards 
national implementation of FAIR data stewardship. Zenodo. https://doi.org/10.5281/zenodo.4320504

Formal job profiles for data stewards part of 
function ordering systems at RPOs

https://doi.org/10.5281/zenodo.4320504


NPOS REPORT PUBLISHED
▪ Recommendations to build a professional 

community of data stewards

https://doi.org/10.5281/zenodo.4320504

https://doi.org/10.5281/zenodo.4320504


https://datasupport.researchdata.nl



DIGITAL COMPETENCE CENTRES Oct 
2019



DIGITAL COMPETENCE CENTRES

▪ NWO funding for network of DCCs

▪ 4.5M€ (impuls) for local DCCs at RPOs (30/70)

▪ 2.5M€/yr for domain-specific Thematic DCCs (30/70)

▪ 2M€/yr for SURF to support and interconnect DCCs

▪ Local DCCs now established in many RPOs in the Netherlands: 

▪ “DCCs largely employ Data Stewards en Research Software Engineers 
who support scientists within their organisation”

▪ Expertise and consulting centre for FAIR data and software

▪ Expertise and consulting centre for local ICT infrastructure

▪ Connector in federated network of data, compute and expertise

Sept 2020



NAAM VAN DE INDELING

TEKST

6 1. Numerieke bullet

7 a. Alfabetische bullet

8 > Sub-bullet #3

9 Bronvermelding

TEKST NIVEAUS KIEZEN

1

Start Tekstniveau omhoog

Tekstniveau omlaag

• Bullet

2 • Sub-bullet #1

3 - Sub-bullet #2

4 Leestekst

5 Tussenkop

Gebruik, onder de tab ‘Start’, de lijstniveau-knoppen, 
zoals hierboven aangegeven, om een tekst niveau te 
kiezen. Kies uit:

3 Thematic Digital Competence Centres are now 
being established 

• Per science domain

• Life Science & Health (LSH)

• Natural & Engineering Sciences (NES)

• Social Sciences and Humanities (SSH)

• Build on existing networks

- LSH: DTL/Health-RI

- NES: 4TU-Research.data

- SSH: DANS



NAAM VAN DE INDELING

Local DCC

Cross-domain & 
large-scale IT 
infrastructure

Generic infra & 
expertise for data 

& software 
stewardship

Connecting to 
international 

e-infrastructures

TDCC-SSH TDCC-LSH TDCC-NES

Local DCC

Thematic (domain-specific) DCCs
National data coordination per domain, internat. domain collaboration 
brokering domain expertise, collections, tools, FAIR-standards, training

Supporting local needs within constraints of 
local infrastructure, budgets & policy 

Institutional & domain data stewards, data science centres

3 DOMAIN-SPECIFIC DIGITAL COMPETENCE CENTRES



National health data infrastructure for research and innovation
supported by National Growth Fund (69M€) April 2021



Multi-stakeholder-organisation to design & build the national 
FAIR health data infrastructure 



Next steps in FAIRifying data in ZonMw-projects

❑ The urgency of Corona 

WHO eCRF data model (semantic, contr.vocabs, machine readable)
❑ Followed by FAIR data services in the COVID-programme

(GO FAIR Foundation, DTL, Health-RI)

Some important features:
❑ FAIR is for 90% about 

metadata
❑ Machine actionable > the 

computer can find, understand, use

❑ Domain specific, 
relevant for community 
>> ZonMw promotes 
community agreement!

❑ Metadata for machines (M4M)      

❑ specific for COVID-19-research 

(all subdisciplines)

❑ Health data portal 

❑ Support & community building
National COVID-19 Data Portal 

Find&Access portal

Starting March 2020 …

3-point FAIRification 
Framework

Slide: Margreet Bloemers, ZonMw

https://www.health-ri.nl/initiatives/dutch-covid-19-data-support-programme/workshops-delivering-fair-metadata-covid-19-data
https://www.health-ri.nl/initiatives/dutch-covid-19-data-support-programme/workshops-delivering-fair-metadata-covid-19-data
https://www.go-fair.org/today/making-fair-metadata/
https://www.go-fair.org/today/making-fair-metadata/


researcher

Experts at FAIR data services & 
research infrastructures

Data steward
at univ/umc/hs

Who do you need? 
Datastewards take a central position! 

❑ They help PIs to FAIRify their data

❑ ZonMw requires grantees to involve data stewards in the projects

❑ Data stewards obtain specialised knowledge at data services & research infrastructures

Funding 
agencies
 
(ZonMw, 
NWO, 
Horizon 
Europe, …)

Slide: Margreet Bloemers, ZonMw



The research community agrees:
❑ What information is needed to be able to 

reuse the resource? 
❑ What standards for our data do we prefer? 

E
xp

os
ed
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Quality Control

A FIP is a collection of 
machine-readable human agreements 
addressing each of the FAIR Principles 

Creating FAIR Implementation Profiles (FIPs)

Quality controlled FAIR Enabling 
Resources (FERs): identifiers, 
vocabularies, schemas

Slide: Erik Schultes &  Barbara Magagna (GO FAIR)

FAIR Principles 
related questions



https://www.health-ri.nl/dat
a-reuse-obstacles-removal-t

raject



Collectively working towards removing obstacles for data reuse 



NPOS FAIR 
RESEARCH
ROUNDTABLE

Multi-stakeholder 
approach to collectively 

realise a FAIR-based 
research ecosystem



NPOS FAIR 
RESEARCH
ROUNDTABLE

Key lines of action
• Build professional community of data stewards
• Enable generation of FAIR digital research output
• Realise interoperable network of FAIR services and infrastructures
• Develop a national FAIR data trust framework with societal stakeholders



(personal) 
vaults

Repositorie
s

incl. raw 
data

Distributed FAIR 
data points

FAIR Digital 
Objects

User

data 
query

FAIR Digital 
Twin(s)
(Machine 

actionable)

registered 
algorithm

FAIR data 
station(s)

resul
ts

FAIR access point(s)

Data FAIRification

Dataype X 
FDP

Datatype Y 
FDP

Data type Z 
FDPThird party 

FDP’s

FAIR orchestration

FAIR-based data 
orchestration via



National FAIR Coordination

NL-FAIR coordination hub 
National coordination via DCC networks  

LDCCs at RPOs, and TDCCs connecting domain networks
Connect to EOSC & international FAIR initiatives

Drive and coordinate capacity building

Hub & nodes model



National FAIR Coordination

NL-FAIR coordination hub 
National coordination via DCC networks  

LDCCs at RPOs, and TDCCs connecting domain networks
Connect to EOSC & international FAIR initiatives

Drive and coordinate capacity building

National ‘web’ of local FAIR research resources (NL-OSC) 

Build community of FAIR professionals 
FAIR data implementation by RPOs

Domain-specific FAIR data resources
Central & federated data analysis in research projects 



National FAIR Coordination

NL-FAIR coordination hub 
National coordination via DCC networks  

LDCCs at RPOs, and TDCCs connecting domain networks
Connect to EOSC & international FAIR initiatives

Drive and coordinate capacity building

National FAIR Services Infrastructure Network

National FAIR architecture team
Network of interoperable data & IT centres & 

libraries at RPOs and RSOs
Domain-specific services & infrastructures

Train-the-trainer to support capacity building
National registries of FAIR research output

 

National ‘web’ of local FAIR reserarch resources (NL-OSC) 

Build community of FAIR professionals 
FAIR data implementation by RPOs

Domain-specific FAIR data resources
Central & federated data analysis in research projects 



NPOS FAIR 
RESEARCH
ROUNDTABLE

Collectively 
realising a 

FAIR-based 
research 

ecosystem
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