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Making Research Software a First-Class 

Citizen in Research

“We argue that research software should be treated as a 
first-class research output, in equal footing to research data. 
Research software and research data are both fundamental to 
contemporary research. However, the recognition of the 
importance of research software as a valuable research output 
in its own right is lagging behind that of research data.”

By Mateusz Kuzak, Maria Cruz, Carsten Thiel, Shoaib Sufi, and Nasir Eisty. 
https://software.ac.uk/blog/2018-11-28-making-software-first-class-citizen-research
28 November 2018

https://software.ac.uk/blog/2018-11-28-making-software-first-class-citizen-research


Why are we here today and 
what do we want to talk about ?

We want to highlight the importance of 
research software in contemporary research 
and its relationship to research data, open 
science, and reproducibility.



Our key messages to NWO

• If open science is to lead towards better, more transparent, and 

reproducible research, then research software, research data and 

publications need all to be treated on equal footing at the policy 

level.

• NWO should make more explicit policies for supporting and 

evaluating research software. 

• There are some differences when it comes to research software 

preservation (Software Sustainability) as compared to data 

preservation, but it shouldn’t be  more difficult. 

• We are here to provide advice and to help!



Research Software is 
Fundamental to Research



https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-soft
ware-say-7-out-10-uk-researchers 

https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers
https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers


Software is fundamental to research

• 92% of academics use research software

• 69% say that their research would not be practical 

without it

• 56% develop their own software                  

(worryingly, 21% of those have no training in 

software development)

https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-soft
ware-say-7-out-10-uk-researchers 

https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers
https://www.software.ac.uk/blog/2016-09-12-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers


Data and software are 
intrinsically linked



Data and software are intrinsically linked

● Digital data are completely inaccessible without software – a fact that is 

often underappreciated.

● Data stewardship and software sustainability are distinguished mostly by 

the notion that data need to be kept as is while software needs to be 

maintained in order to remain useful.

● It is essential for the future use and re-use of data to process and 

manage data and software on equal footing, policy-wise and practically.

Source: P. Aerts (NLeSC) and P. Doorn (DANS), A conceptual approach to data stewardship and software sustainability, 

https://dans.knaw.nl/nl/over/organisatie-beleid/informatiemateriaal/AConceptualApproachtoDataStewardshipandSoftwareSusta

inability_DEF.pdf

https://dans.knaw.nl/nl/over/organisatie-beleid/informatiemateriaal/AConceptualApproachtoDataStewardshipandSoftwareSustainability_DEF.pdf
https://dans.knaw.nl/nl/over/organisatie-beleid/informatiemateriaal/AConceptualApproachtoDataStewardshipandSoftwareSustainability_DEF.pdf
https://dans.knaw.nl/nl/over/organisatie-beleid/informatiemateriaal/AConceptualApproachtoDataStewardshipandSoftwareSustainability_DEF.pdf


… the focus is very much on research data.

Meanwhile at the policy level….

The FAIR Guiding Principles for scientific data management and stewardship

Scientific Data volume 3, Article number: 160018 (2016) DOI: 10.1038/sdata.2016.18



“Importantly, it is our intent that the principles apply not only to ‘data’ in the 
conventional sense, but also to the algorithms, tools, and workflows that led to 
that data.”

“All components of the research process must be available to ensure 
transparency, reproducibility and reusability.”



What about Research Software?



Research Software and 

Reproducibility

Why is this important?



https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970 

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970


What factors contribute to 
irreproducible research?

• Selective reporting

• Pressure to publish

• Supporting data / methods/ code not available

• Insufficient oversight and mentoring

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970 

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970


Tomas Knapen
PI, Model-based Neuroimaging, 

VU Amsterdam, Spinoza KNAW

In Brain Imaging, Open Data is becoming 
mainstream, but software needs to catch up.

Teaching is starting, and the first true community 
open-source projects are showing their research 

potential, but….

Especially in terms of incentive structure, software 
contributions are second-rate relative to 

publications: this needs to change.



www.tudelft.nl/library/datastewardship/

Data Stewardship at TU Delft: 

● Research software is an 
important aspect 

● Joined to The Carpentries
○ Training
○ Community building

http://www.tudelft.nl/library/datastewardship/


“Currently, the publication of papers, data and 
software are evaluated differently by the 
research community. Publications are the most 
visible output of research, followed by 
research data, and then finally there is 
software.”

https://www.tudelft.nl/library/our-datachampions

Data Champions at TU Delft: 
Testimony from the Lab

“In our group we develop code and use it for 
simulations. For the code to be re-usable even 
within our own research group (students come 
and go), it is important that it is findable and 
documented.”

https://www.tudelft.nl/library/our-datachampions


Possible policy changes 
Anton Akhmerov (TU Delft)

● Allow to request an RSE position in addition to a researcher 
position in NWO Klein-1
Software development and maintenance is a significant effort 
that does not fit into a common researcher career

● Require that the software produced within NWO-funded projects 
is published under an open-source license, unless the researchers 
request a waiver.
Right now even if researchers request funding for developing 
commercial software, this is ignored in the evaluation.

● Allow to list software (including software maintenance) in CV, 
potentially alongside with other research outputs.

● Create grants for training/building software development 
community

● Support RSE positions in universities



The Netherlands Research 
Software Engineer Community

Niels Drost (NLeSC)



The Research Software 
Engineer

• A complement to the existing postdoctoral career structure

• Fully a part of both the scholarly community and an a 
professional software developer

• Interested in the research context and capable of 
understanding the scientific literature and research 
questions

• Measured by software output as much as through 
traditional academic metrics



NL-RSE community

● Following initiative in UK.
● Founded in 2018, 149 Members as 

of March 2019.
● Joined by DE-RSE, NORDIC-RSE, 

US-RSE, ...

Including RSEs from the following 
organizations and institutes

● AMOLF
● Amsterdam University of Applied Sciences
● ASML
● Astron
● Data Archiving and Networked Services (DANS)
● Delft University of Technology
● RIVM
● Dutch Techcentre for Life Sciences (DTL)
● Erasmus MC
● Huygens ING
● Leiden Observatory
● Leiden University Library
● Leiden University Medical Center
● Meertens Institute
● National Library of the Netherlands (KB)
● Netherlands eScience Center
● Netherlands Institute of Ecology
● Radboud University Medical Center
● Radboud University Nijmegen
● Royal Netherlands Meteorological Institute
● Science [&] Technology Corporation
● SRON Netherlands Institute for Space Research
● SURFsara
● UMC Utrecht
● University of Amsterdam
● University of Groningen
● University of Twente
● Utrecht University
● VU University Amsterdam
● Wageningen University & Research



Training and Capacity Building

Mateusz Kuzak (DTL)



● the Carpentries
teaching foundational coding, and data science skills 
to researchers worldwide

● Promoting exchange of knowledge 
and skills
communities of practice: study groups, hacky hours



● ELIXIR Software Development Best 
Practices WG
Open Software > Better Software > Better Research

● 4 Recommendations for Open Source 
Software
Training Researchers how to build Open Source 
Software Projects

● Building Capacity
open training resources, trainers, RSEs



● FAIR principles for software
● Promoting / training in best practices
● Sharing experiences of RSEs between 

institutions

Guiding researchers to make FAIR software
Carlos Martinez-Ortiz (NLeSC)



Cees Hof (DANS)

Development of a FAIR Software Route

Archiving Software as integrated research 
output 
(research objects approach, workflow preservation, etc.)

Monitoring software output in NARCIS 
(work is in progress!)

FAIR software (preservation) in EOSC….



Development of a FAIR Software Route



Monitoring software output in NARCIS….

Based 
on RSD 
of 
NLeSC



Archiving software/code as integrated research output 

Workshop on Research Objects 
IEEE, October 2018, Amsterdam

Coming:

Open Repositories Conference 
June 2019, Hamburg

FAIR and sustainable software in:

FAIRsFAIR project
EOSC synergy project
………..
……….

FAIR software (preservation) in EOSC….



Discussion


