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0. Executive summary  
As part of the implementation programme for the digitisation of scientific research infrastructures in The 
Netherlands, NWO is preparing for so-called Thematic Digital Competence Centres (TDCC).1 One TDCC2 will be 
set up as part of the DTL/Health-RI organisation to strengthen support of the broader research fields of Life 
Sciences research combined with the Health research field. In this document we will use the term LSH for this 
wide domain.3 The role of the TDCC-LSH programme is to contribute to strengthening and harmonising the 
digital practises among stakeholders in the broad Dutch research domains of life sciences 
(Levenswetenschappen) and biomedical/health sciences (Biomedische- en gezondheidswetenschappen).  
 
Under the TDCC-LSH label, and financially supported by NWO in the coming years, the DTL/Health-RI team will 
work closely with domain specialists and with Local DCCs that have been established in many organisations. 
Specifically, the TDCC-LSH targets the fortification of the (existing) network of, among others, 
bioinformaticians, computational biologists, ELSI specialists, data scientists, data stewards, and research 
software engineers active across the broad LSH domain.   
 
Given the diversity and complexity of the Life Science and Health research domain, a broad and extensive 
consultation process has been carried out per request of NWO. The consultation sessions served to 1] inform 
stakeholders about the anticipated role of the TDCC, 2] to capture the digital challenges they face in their 
research and organisations, and 3] collect their input on expected activities that would fit the TDCC-LSH 
programme. We have thus ensured that the role of the TDCC-LSH will fit the needs and expectations of a broad 
range of stakeholders, and that the proposed investment plan and projects will be supported by the broader 
LSH domain. 
 
The assembled input has been translated into a roadmap based upon three main ambitions common to the 
LSH fields: 1] Harmonisation of good data stewardship and data access practices, 2] Enhancement of the 
interoperability of digital solutions and resources, and 3] Strengthening the capacity and expertise base in 
digital research. These ambitions will form the basis of the TDCC as a social platform connecting all Dutch 
stakeholders, and of a multi-annual programme of activities and projects to be (co-)funded by NWO, with 
gradually increasing ‘own contributions’ by stakeholders. Activities will be set up to support exchange of good 
practises, communication and outreach actions. Over time, the TDCC-LSH aims to establish an up to date 
overview and common agenda of stakeholders, including funders and policymakers, to address shared 
challenges and work towards solutions that fit the international fields of health and life sciences. Thus, the 
TDCC will help realise a strong - and where needed harmonised - practice in digital life sciences and health 
research.      
 
The document below provides the general Roadmap for the TDCC-LSH programme, and largely follows a 
template provided by NWO.  

 

                                                                 
1 https://www.nwo.nl/en/news/setup-thematic-digital-competence-centers 
2 Two other DCCs will be set up for the Natural and Engineering Sciences (TDCC-NES), and for the Social Sciences and 
Humanities (TDCC-SSH). 
3 NB: The acronym LSH is also used for the Topsector Life Sciences & Health, which has a focus on the biomedical and health 
sector. Throughout this document, LSH must be read as covering the broader Life Sciences (NWO: Levenswetenschappen) 
plus the broader health/biomedical sciences (biomedische en gezondheidswetenschappen). The TDCC-LSH will address the 
broader biology & health research fields including topsectors Agri&Food, Horticulture & Starting Materials, BioBased 
Economy plus Life Sciences & Health. 
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1. Summary of Landscape Analysis 
 

Towards a Thematic Digital Competence Centre connecting 
Life Science and Health research fields 
The Thematic Digital Competence Centre (TDCC) for the broader fields of Life Sciences (levenswetenschappen) 
and Health research (biomedische en gezondheidswetenschappen) is an NWO programme to realise part of the 
national Digital Research Infrastructure.4 The TDCC-LSH will be charged to help strengthen the digital 
competences of Dutch research teams and harmonise the digital practices across organisations and initiatives 
within this broad domain. The TDCC-LSH domain thus comprises a broad range of disciplines, such as Ecology 
and Evolutionary Sciences, Molecular Biology, Crop and Livestock research, Microbiology, Biomedical sciences, 
Clinical research as well as Nutrition Sciences. Following the terminology used in the NWO Roadmap, we will 
use the term 'LSH domain' throughout this roadmap to denote this very broad range of research fields. 

Per request of NWO, we have performed a landscape analysis to collect information on the digital challenges 
shared among academic, private and public-private stakeholders and networks performing research in the 
domain of  the Life Sciences and the domain of Health research (LSH)5. Analysis of these challenges and 
bottom-up suggestions for solutions (chapter 2) form the basis for a roadmap of the TDCC-LSH, that describes 
plans to set-up the network and address challenges in common projects. Similar structures are being set up for 
the broad fields of Social Sciences and Humanities (TDCC-SSH) and for the Natural and Engineering Sciences 
(TDCC-NES). The TDCCs will collaborate closely to strengthen cross-disciplinary research and innovation. 

Alongside the other TDCCs, the TDCC-LSH will take a new role within the national digital research ecosystem. Its 
charter will be to establish a networked national expertise platform connecting, among others, life scientists, 
data scientists, data stewards and research software engineers active in research teams across LSH fields. 
Building upon many existing relationships, the TDCC will help strengthen alignment with international domain-
specific infrastructures. In its new role, the TDCC-LSH will collaborate closely with the Local Digital Competence 
Centres (LDCC) meanwhile established in many academic organisations. While the TDCC-LSH will focus on the 
LSH domain-specific aspects, the LDCC teams have an important role to support scientists within their 
organisation (e.g. university, UMC, institute) with generic digital expertise, tooling and infrastructure. The TDCC 
will thus have a complementary role to the role of LDCCs. Figure 1 explains the position of the TDCC-LSH in 
relation to the other thematic DCCs, to the local DCCs and to the national e-infrastructure (especially SURF) 
which supports Dutch science organisations with advanced research IT solutions. 

                                                                 
4 https://www.rijksoverheid.nl/binaries/rijksoverheid/documenten/rapporten/2019/10/01/uitvoeringsplan-investeringen-
digitale-onderzoeksinfrastructuur/16825243-uitvoeringsplan-investeringen-digitale-onderzoeksinfrastructuur-nwo.pdf 
5 Throughout this document, the term LSH is used as an acronym for ‘life sciences & health’, pointing to the broad domain 
of biological and biomedical research.  
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Figure 1: Illustration of the national position and role of the TDCC-LSH among the TDCCs for Social Sciences and 
Humanities (TDCC-SSH) and for Natural and Engineering Sciences (TDCC-NES; all three to be established in 
2022), in relation to the position and role of the Local DCCs (already installed at many (public) research 
performing organisations) and of the national e-infrastructure parties (especially SURF, DANS, 4TU 
Research.Data). The three TDCCs connect scientists and digital experts active in their respective science 
domains. The DCCs and e-infrastructure are part of the NWO ICT strategy, and fit well to the national Open 
Science programme taking shape in the framework of the National Programme Open Science 6. The 
functionality of the TDCC-LSH will build upon long-standing national initiatives DTL and Health-RI. 

 

National platform connecting stakeholders in digital life 
science and health research. 
Driven by the broad desire among research and infrastructure teams to collaborate, combine and reuse data, 
models and tools in their research, there is a wide felt need to harmonise digital practises across the diverse 
field of stakeholders. Indeed, it will be crucial for future LSH research to be able to access data from multiple 
sources without unnecessary barriers, and to easily combine data, models and digital methodologies. This calls 
for both shared technical solutions as well as social agreements related to standards and data governance 
issues. From the landscape analysis it can be concluded that the TDCC-LSH will have to function foremost as 
the national platform connecting all major stakeholders and help establish a national ecosystem for digital 
life science and health research.  

Stakeholders want to optimise the availability and actual reusability of data, models and software. Good data 
stewardship practises must be supported in close alignment with the LDCC teams and following the globally 
adopted FAIR Principles as international reference 7. The TDCC will also need to help optimise opportunities for 
advanced data integration, and for cross-disciplinary research among the LSH fields, with close involvement of 

                                                                 
6 https://www.openscience.nl/en 
7 Wilkinson, M., Dumontier, M. et al. & Mons, B. The FAIR Guiding Principles for scientific data management and 
stewardship. Sci Data 3, 160018 (2016). https://doi.org/10.1038/sdata.2016.18 
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experts in bioinformatics, computational biology, medical informatics, research software engineering, data 
science and AI. Overall, the TDCC programme will need to help build capacity and capabilities in terms of 
necessary expertise, infrastructure and services in digital life science and health research.  

As highlighted above, the TDCC will focus on LSH-specific aspects (e.g. domain-specific data standards and 
ontologies, data generating facilities, (inter)national and local data collections and analytical tooling and 
specific IT infrastructures). By default, the TDCC will involve research performing and funding organisations as 
well as local research performing teams and research supporting teams (e.g. local LSH institutes, LDCCs) and 
national organisations providing generic support relevant to the digital aspects of life sciences and health 
research in the public and public-private sectors. In the definition of the TDCC roadmap, we have identified on 
the one hand generic issues supporting the digitisation of research, and on the other hand issues that address 
challenges specific to the LSH domain. Stakeholders widely express the need to combine knowledge and 
research output in interdisciplinary collaborations, also outside the LSH domain. This demonstrates that the 
TDCC-LSH must support solutions for cross-domain interoperability, at the technical, semantic, organisational 
and legal levels.  

As the Dutch national platform in digital life sciences and health research, the TDCC-LSH helps to connect the 
Dutch nodes in international infrastructures and research communities to strengthen international alignment 
and adoption of global standards. Next to data generated in a research setting, the TDCC-LSH will address data 
generated in ‘real world’ public and private sector settings. All this is of utmost importance to further advance 
scientific knowledge and drive innovation across life sciences and health research sectors. The TDCC-LSH will 
thus directly support stakeholders to address a broad range of (global) societal challenges, such as for instance 
the current Covid-19 pandemic, sustainable food production, emergent climate change and biodiversity loss. 

The sections below elaborate on the relation of the TDCC with the various stakeholders in the LSH domain.  

Approach of the landscape analysis 
We have directed our landscape analysis to help position the TDCC-LSH in the current landscape of 
organisations and networks in the LSH research domain. The analysis provides: 
1. input to define the scope of the TDCC-LSH, i.e. to delineate the domain, its disciplines, and the institutions 

who are active therein, to set the boundaries and describe possible overlap and synergies with existing 
initiatives (in this chapter);  

2. insight into the role of stakeholders in the FAIR data ecosystem (in this chapter), and  
3. the bottlenecks they encounter to optimise availability and reusability of data, software and models (in 

chapter 2). 
 
This landscape analysis is based upon consultation rounds with a range of multi-party research and 
infrastructure initiatives covering a broad range of stakeholders in the LSH domain, and the analysis of policy 
reports (for further information see Annex 1A+B – Landscape analysis and Annex 2 - LSH domain consultation 
and main conclusions). 
 
For a high-level overview of the LSH domain, we distinguish the role of (1) Research performing organisations 
(e.g. research groups or organisations and their researchers and data stewards); (2) Research supporting 
organisations (networks and providers of infrastructures, services, and/or tools; and (3) Drivers of digital life 
sciences & health research who establish (national) policies and promote the provision and usage of the 
necessary infrastructure (e.g. funding agencies, policy makers). 
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Description of domain 
The LSH domain comprises a very wide spectrum of research areas, disciplines and technology fields, and many 
different organisations, as illustrated in Figure 2 (further detailed information in Annex 1A). Research topics 
may range from the (bio)medical sciences (and their application in healthcare, public health and prevention), to 
plant and animal sciences (and their application in the agri&food sector), to microbiology (and its application in 
industrial biotech and healthcare), to biodiversity and ecology (and their application in sustaining and designing 
the natural environment and responding to climate change). The LSH field involves at least four economic 
topsectors (Life Sciences & Health, Agri&Food, Horticulture and Genetic resources, and Biobased Economy), 
and connects to both social sciences and humanities (especially related to health), and to natural sciences (e.g. 
geology, chemistry, climate research). The LSH field contributes to half of the 25 defined routes in the national 
science agenda (NWA). Research in the broad LSH field also covers multiple spatial scales, from nano-scale 
molecular biology to cell biology, to the study of whole organisms and their evolution, behaviour, and co-
existence in their living environment.  

Figure 2: Illustration of the broad LSH domain at national level, with its variety of stakeholders, levels of 
organisation and inherent broad thematic complexity. NB: The figure is not aimed at providing an exhaustive 
listing, but rather a schematic representation of the thematic programmes (research, roadmap large-scale 
research infrastructures) and the organisations and networks of stakeholders in the LSH domain.      

 

LSH-specific aspects related to digital life sciences and health  
The broad LSH domain has special characteristics that lead to specific challenges and needs at the level of 
digital resources and competences to be addressed by the TDCC for LSH:  
● Research and innovation in Life Sciences and Health occurs in a broad range of societal sectors, each with 

many different actors and varying readiness in digital life sciences and health research. The domain has a 
rich history of public-private collaboration, with its inherent challenges regarding data sharing: privacy-
preservation in combining personal data in healthcare research, and intellectual property rights related to 
innovation and economic exploitation of research output. The domain is in need of a better layer of social 
agreements and standards related to data access governance.  

● Data types generated in biology have an intrinsic relationship that goes beyond correlation. The 
evolutionary conservation of biological systems forms the basis for this relationship. This relationship 
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opens opportunities to integrate data sets across disciplines, i.e. it allows for functional analyses across 
species. Similarly, the functional and structural relationship of molecular and cellular compounds (e.g. 
genotype - (molecular) phenotype relationship) allow for data analysis and modelling across levels of 
molecular and structural organisation to capture such intrinsic relationships.  

● Exactly by exchanging and combining data and methodology across laboratories, can the LSH fields create 
combined knowledge, and unlock the socio-economic potential of the collective domain to accelerate 
innovation and contribute to tackling the societal challenges of our time. 

● Especially in the ~omics and bioimaging fields (light microscopy, electron microscopy) studying molecular 
and cellular organisation and evolution of biological systems, a growing range of high-end technologies 
that each generate big data sets is used across life science and health sectors. This leads to a need to 
implement standards across diverse organisations and (sub)disciplines. Such technologies often require a 
high level of specialisation, leading to both a need for (and a challenge in) meaningful integration and 
modelling of biological data to understand biological systems.  

● Parts of the field have long-standing experience in sharing data and digital resources, e.g. in bioinformatics 
and biodiversity research, with vast international reference collections used globally (e.g. ELIXIR core data 
resources and deposition databases). Bioinformatics and medical informatics experts and support staff 
such as data stewards are ideally positioned to transform the broader domain of Life Science and Health 
research into a FAIR-based digital research ecosystem. 

● The diversity and relatively low cost of most instrumentation in biology, as compared to e.g. the high-
energy physics and astronomy, allows for massive data generation in virtually every LSH organisation, 
laboratory or data monitoring network. This has led to a plethora of non-interoperable digital resources 
and platforms of local design. By default, large-scale research infrastructures in the life sciences (e.g. 
LifeWatch, ELIXIR, BBMRI) have been set up in a distributed fashion, necessitating coordination among 
involved stakeholders.  

● The great richness of biological systems and fields of study make the life sciences and health domain a 
semantically rich field. The field is in need of better technical standards, ontologies and controlled 
vocabularies to drive machine-level interoperability.  

● The domain requires guiding principles to decide about the data that need to be preserved in the long run 
(e.g. generated in rare phenomena or under specific conditions), and data that can easily be reproduced 
and therefore do not need to be preserved for long. 

● The need for access to data generated in healthcare and other ‘societal data sources’ in health-related 
research poses particular challenges to organisations and research teams. These challenges are more of a 
social than technical nature, especially involving privacy regulations related to personal data. This type of 
issues require a close involvement of organisations (e.g. hospitals) that hold such personal data and will 
have to make data available for research (secondary use). This aspect is core to the Health-RI programme 
(see below).  

 
An overview of the size of the LSH domain in terms of (academic) researchers (in FTE) and number of students 
[2019] is provided in Annex 1A. 
 
 
 

  

https://elixir-europe.org/platforms/data/core-data-resources
https://elixir-europe.org/platforms/data/core-data-resources
https://elixir-europe.org/services/tag/elixir-deposition-databases
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Institutions, organisations, infrastructures, public/private 
parties 
As described above and depicted in Fig. 2, the life sciences fields and health research fields are highly complex 
in their structure and societal/sectoral topics. Nevertheless, digital challenges are shared among the many 
stakeholders in these domains. Here we describe and list the stakeholders, research organisations, networks 
and research infrastructures that are most relevant to help strengthen digital competencies, services and 
infrastructures within the Dutch LSH domain. Specifically for the national research infrastructure nodes that are 
part of international infrastructures, further description is found under the ‘International Landscape’ section. 
 
1. Research performing organisations 
The organisations listed here form the core of the digital LSH domain. They are the core stakeholders to the 
TDCC-LSH, independently (and sometimes in collaboration) performing research, hosting research facilities 
(data generation, data stewardship and IT infrastructure for data analysis), and controlling data. Most 
organisations have built up strong expertise in aspects of digital life sciences & health research close to their 
research and innovation focus, but no organisation has all expertise in house. In many ways, collaboration in 
research requires shared access to data outside their organisation, whether national or international.  

 
Many organisations host data collections that have been built up over years (including collections of 
biosamples (e.g. in clinical biobanks) and longitudinal population cohorts, as well as collections of biosamples 
for biodiversity or breeding research). Organisations sometimes have set up specialised data science units 
dedicated to the LSH domain (bioinformatics, computational biology, medical informatics). New is the 
establishment of Local DCCs (described below) as data stewardship support units within an organisation. As 
such, organisations can be both user and contributor to domain-specific services and infrastructure relevant for 
digital research in the LSH domain.  

 
The research performing organisations can be divided in the following categories:  
● Universities - Science faculties, incl. Technical universities, specifically research institutes/departments in 

Biology, Pharmaceutical sciences, environmental sciences 
● University Medical Centres (UMCs)  
● Universities of Applied Sciences (HBO or Hogeschool) 
● NWO-, KNAW- Research Institutes and Naturalis  
● TO2 Institutes (i.e. Wageningen Research, TNO) 
● STZ hospitals (i.e. Samenwerkende Topklinische Ziekenhuizen) 
● Research institutes (i.e. Nederlands Kanker Instituut, Prinses Máxima Centrum voor Kinderoncologie)  
● Independent knowledge organisations ( i.e. RIVM, NIVEL, CBS)   
● Companies (e.g. life science, biotech, pharma, SME’s in bioinformatics, AI startups, …). 

 
2. Research supporting organisations: national networks and providers of services and infrastructure for 

digital life sciences 
The organisations below are specialised in (aspects of) digital life sciences and health research, and enable the 
research performing organisations to strengthen their capabilities and infrastructure and harmonise efforts to 
enable collaboration involving data for research. They also broker the access to services provided by service 
and infrastructure providers and to international research infrastructures.  
 
● DTL, national platform for digital life sciences, since 2014 connecting public and private organisations and 

over 130 life sciences shared research facilities around their digital challenges. DTL is host to both ELIXIR-
NL, the Dutch node in the European life sciences data infrastructure ELIXIR and the Netherlands 

https://www.stz.nl/1003/netwerken/wetenschap
https://www.dtls.nl/
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Bioinformatics and Systems Biology research school (BioSB). DTL assembles many of the parties mentioned 
below and closely collaborates with Health-RI. The TDCC role fits closely to the social platform role of DTL. 

● Health-RI - the national data infrastructure for health research and innovation connecting all stakeholders 
in the broader biomedical research domain, including stakeholders in healthcare, aimed to make 
health(care) data in broader terms accessible for secondary use in research. Health-RI is host to national 
nodes of several European infrastructures, such as BBMRI the infrastructure for biobanking and population 
cohorts. 

● Large scale Research Infrastructures (GWI) in the LSH domain - Infrastructures funded as part of the 
national Roadmap GWI (2016 - 2020) as well as clusters (Groups) that are part of the recently revised 
Roadmap GWI (2021 - 2025): 1] Health Sciences Group, 2] Medical Sciences Group, 3] Green Life Sciences 
Group, and 4] Life Sciences & Enabling Technologies Group. 8  

● ESFRI National nodes:  NIEBA-ARISE, LifeWatch-NL,  UNLOCK , NPEC, BBMRI-NL, EATRIs-NL, ELIXIR-NL,  
MRUM, uNMR-NL, EXPOSOME-NL, NL-Bioimaging , NEMI,  EBRAINS-NL  

● Commercial providers of LSH-specific high-end technological services such as listed in the DTL list of 
enabling technology hotels including Genomics sequencing providers.  

 
The national stakeholders below develop and/or provide generic digital expertise and/or services across 
research domains, also of high relevance to the digital life science & health domain. Other relevant digital 
services and infrastructure are being developed in coalitions of academia and in public-private setting, but are 
left outside of this shortlist:  
 
• SURF - National ICT cooperation of higher education and research - national e-infrastructure providing 

access to national cross-domain services and infrastructure for high capacity computing, networking, data 
storage and research data management, data processing and analysis. SURF (inter)connects the local IT 
infrastructures and digital competence centres (LDCCs) of the academic field and supports the transition to 
Open Science and public digital sovereignty. 

• Netherlands eScience Center (NLeSC) - an independent foundation funded by NWO and SURF. Netherlands 
eScience Centre is  the national centre with the digital skills to create innovative software solutions in 
academic research, setting up collaboration with research teams in academia based upon competitive 
calls.  

• DANS - Data Archiving and Networked Services (DANS) is the Dutch national centre of expertise and 
repository for research data. As an institute of the Royal Netherlands Academy of Arts and Sciences, co-
funded by NWO, DANS provides technical, training and consultancy services to properly manage, store, 
share and archive research data. By enhancing the reusability of research data, and supporting scientists, 
DANS improves the quality of scientific research. DANS is currently one of Europe's leading scientific data 
repositories 

• LCRDM - The national network of research data management (RDM) experts who work together in task 
groups to solve RDM issues that are too big for one institute to tackle and need a national plan of action. 
LCRDM forms the link between policy and practical RDM solutions in research performing organisations 
and coordinates the network of Local DCCs (see below).  

• RDNL - Research Data Netherlands (RDNL) is a national coalition of data expert organisations whose 
mission is to promote sustainable archiving, FAIR implementation and reuse of research data. It was 
founded in 2013 by 4TU.ResearchData and DANS, and was strengthened by SURF in September 2014 and 
by DTL in 2021. RDNL offers basic and advanced data stewardship courses, and is organising the biannual 
Dutch Data Prize. 

• Nictiz - Nictiz develops and manages standards that enable electronic information exchange, with a focus 
on the health domain in the Netherlands. It ensures that healthcare information can be recorded and 

                                                                 
8 See also: https://onderzoeksfaciliteiten.nl/ 

https://www.health-ri.nl/
https://www.nwo.nl/en/researchprogrammes/national-roadmap-large-scale-research-facilities
https://www.dtls.nl/technology-hotels/list/?hotel_facility=service-providers
https://www.dtls.nl/technology-hotels/list/?hotel_facility=service-providers
https://www.surf.nl/
https://www.esciencecenter.nl/
https://www.nwo.nl/
https://www.surf.nl/
https://dans.knaw.nl/nl/
https://www.lcrdm.nl/
https://researchdata.nl/
https://researchdata.nl/
https://www.nictiz.nl/english/
https://onderzoeksfaciliteiten.nl/
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exchanged unambiguously. Nictiz is a part of the Health-RI stakeholder community. Through Health-RI, the 
standards and expertise of Nictiz will therefore also become available for the TDCC-LSH. 

• Local Digital Competence Centres 
• The Local DCCs (LDCC) were implemented in 2020 with support by NWO. The programme meanwhile 

helped establish a LDCC at each university and UMC. In addition, first DCCs were established as collective 
platforms among organisations: 1] a DCC for practice based research set up by the universities of applied 
science (HBO) together, and 2] a similar collective DCC structure for the NWO Institutes. Other 
organisations, such as the top clinical (STZ-) hospitals are currently exploring a similar collective structure. 
The LDCCs collaborate with, and are supported by SURF and the Netherlands eScience Center. The LDCC 
coordinators align their activities and solve common issues in networks such as the LDCC Implementation 
Network coordinated by the LCRDM. The LDCCs and the planned TDCCs are new stakeholders in the 
national FAIR data ecosystem. They are designed to support researchers in performing state of art data 
stewardship practices and other aspects of digital research (see also Fig. 1 above). 

 
Several options to gain complementarity were raised during the consultation of the TDCC-LSH with the LCRDM 
implementation Network for LDCCs. LDCCs have a strong knowledge of the local generic services and 
infrastructures, and are well aware of general bottlenecks in daily research practice experienced by their 
research teams. Through their direct contact with faculties, they will catch signals of relevant issues that need 
to be solved. In their networks, LDCCs can organise to solve generic issues across multiple institutes. However, 
the LDCCs often lack the capacity, knowledge and expertise that is needed to solve issues that relate to specific 
research domains. Moreover, some issues require national coordination or even international alignment. The 
LDCC coordinators therefore consider the implementation of TDCCs as an important opportunity to further 
improve their expertise and level of support. From the perspective of the TDCCs, the LDCCs are a potential 
source of early signals, originating directly from local research practice, from which relevant domain specific 
issues may be deduced. In collaboration, a train-the-trainer relationship may arise, in which the TDCC’s train 
the LDCC personnel to support in-house capacity building among their researchers and data stewards. 
 
A well organised collaboration between LDCC teams and the TDCC-LSH may thus become an important starting 
point for strengthening and harmonising digital competences and practices in the LSH domain, as pictured 
above and described in chapter 3. 9  
 
3. Drivers of generic and domain specific policies and digital technology, services and infrastructure 
Advancing digital research in the broader LSH domain involves contributions at many levels. The TDCC-LSH aims 
to involve policymakers and funders, who can help influence the digital life sciences & health landscape. In 
addition, developers of generic innovations in data sciences must be included. As such, the mixed list of 
ministries, organisations and coalitions below can be regarded as drivers of the digital life sciences and health 
domain. These organisations are in the position to help align policies, pool resources by bringing funding 
programmes together, help filling gaps (as also identified in the current roadmap) and help avoid unnecessary 
duplication of efforts. 
 
● Ministries of Education, Culture and Science (OWC), Health Wellbeing and Sport (VWS), Economic affairs & 

Climate (EZK) and Agriculture, Nature and Food Quality (LNV) 
● Funders (NWO, ZonMw, Gezondheidsfondsen (SGF)) 
● National Programme Open Science (NPOS), FAIR Data Programme 
● Topsectors: Health~Holland, Agri&Food, Horticulture and Starting Materials, incl. TKI Biobased Economy.  
● Public and private initiatives to develop/hold data sharing platforms that are relevant for LSH research 

domain (e.g. MedMij) 
                                                                 
9 NB: not all organisations that are relevant for the LSH domain have set up a LDCC (see Annex 1 for more details). It may be 
important to stimulate that organisations outside the universities and UMCs implement a LDCC as well. 
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● AI-Coalition  
● Data Sharing Coalition (EZK) 
 

International landscape 
As an important component of its national role, the TDCC-LSH will aim to help bridge domain-specific 
international and national developments and enable adoption of globally developed standards and best 
practices in digital life science and health research among its stakeholders. 
 
Several European programmes set up with support of the European Commission have led to policies, initiatives 
and infrastructures highly relevant for the stakeholders in the Dutch Life Sciences and Health domain. These 
programmes are based upon the outspoken European ambition to accelerate the digital transition in European 
society and offer funding opportunities within European framework programmes. In the development of large 
partnerships and research and innovation programmes in the broader life sciences and health fields, digital 
research aspects have an increasingly important role. 
Of particular interest are the following European programmes, hosted by separate Directorates General (DG)): 
● DG-RTD is host to the European Strategic Forum for Research Infrastructures (ESFRI)10 which plays a 

significant role in realising domain-specific research infrastructures among European countries, driving the 
connection of strong national resources, the alignment of investments and definition of a common agenda. 
Already, Dutch research teams participate actively in European research infrastructures in research fields 
to be addressed by the TDCC-LSH through engagement with their national nodes:  

● Environment: DiSSCO, elTER, LifeWatch; 
● Health & Food: MIRRI, IBISBA, EMPHASIS, BBMRI, EATRIS, ELIXIR, INSTRUCT, EIRENE and 

EuroBioImaging,  
● Digital: E-Brains  

● DG-RTD also hosts the European Open Science Cloud (EOSC), shaped by the European Cloud Association in 
collaboration with the European Commission to realise a European web of FAIR data resources for 
European science and innovation. The EOSC and its Strategic Agenda on Research and Innovation (EOSC 
SRIA) need to be considered in tuning the FAIR-based data ‘orchestration’ among national stakeholders in 
the LSH domain (and other domains). 

● DG-CNECT, drives the cross-sectoral Digital Europe Programme which aims to ‘shape Europe’s digital 
future’ 11. CNECT operates in close collaboration with the other DG’s. A generic Data Governance Act is 
being designed to support data sharing across sectors. 12  Recently, first calls have been opened in the 
framework of the Digital Europe Programme directed to help realise digital infrastructures and strengthen 
digital competences across the European Union. A crucial policy is directed to realise sector-specific 
European Data Spaces13 and Digital Innovation Hubs. Of specific relevance to the life sciences and health 
field are the foreseen European Health Data Space (with DG-SANTE) and the European Agricultural Data 
Space (with DG-AGRI).  

 
Also relevant for the TDCC-LSH programme is the work of several globally operating research data 
organisations: CODATA, RDA, WDS and GO FAIR: 
• CODATA - Committee On DATA of the International Science Council. CODATA’s mission is to connect data 

and people to advance science and to improve the world. The activities are divided into data policy, data 

                                                                 
10 https://roadmap2021.esfri.eu 
11 https://digital-strategy.ec.europa.eu/en/activities/digital-programme 
12 https://digital-strategy.ec.europa.eu/en/library/data-governance-act 
13 https://digital-strategy.ec.europa.eu/en/news/commission-welcomes-political-agreement-boost-data-sharing-and-
support-european-data-spaces 

https://codata.org/
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science, data skills, and the Decadal Programme ‘Making Data Work for Cross-Domain Grand Challenges’ 
and the Global Open Science Cloud Initiative. CODATA achieves its goals through task groups, working 
groups, and committees.  

• RDA - Research Data Alliance: international organisation with 11.000 members originating from > 145 
countries. RDA was launched in 2013, funded by the European Commission, NSF, and the Australian 
Government. RDA has a grass-roots, community driven approach to reach its mission of building social and 
technical bridges to enable open data sharing and reuse of data. Members collaborate in focused working 
groups/interest groups to develop and adopt infrastructure that promotes data sharing and data driven 
research.  

• WDS - World Data System: interdisciplinary body of the International Science Council, launched in 2008. Its 
mission is to promote long-term stewardship of, and universal and equitable access to, quality-assured 
scientific data and data services, products, and information across all disciplines in the Natural and Social 
Sciences, and the Humanities. The members of WDS are mainly repositories of and data services that need 
to be certified to obtain membership.  

• GO FAIR - international initiative supported by the independent GO FAIR Foundation (established in 
Leiden-NL) that drives global FAIR implementation across domains. GO FAIR coordinates domain-specific 
Implementation Networks (GO FAIR INs) and drives alignment on best practices towards high-quality FAIR 
implementation. The GO FAIR Foundation also drives development of innovative approaches towards FAIR-
based data orchestration.  

 
The above four organisations collaborate under the label Data Together to help optimise the global research 
data ecosystem and to identify the opportunities and needs that will trigger federated infrastructures to 
service data-driven science.  
 
An extensive and detailed analysis of the International landscape can be found in Annex 1A. 

https://www.rd-alliance.org/
https://www.worlddatasystem.org/
https://www.go-fair.org/


 

14 
 

2. Summary of challenges14 

To identify the challenges experienced in the Dutch LSH domain we organised an active round of consultations. 
In a series of online sessions we have collected input from representatives of organisations, institutions and 
projects covering the broader LSH fields about their (common) challenges with respect to the digital aspects of 
their research. Participants included biologists and biomedical scientists, bioinformaticians, computational 
biologists and data stewards as well as board members of universities, university medical centers, institutes 
(RIVM, TNO, Wageningen Research, NWO institutes), SURF, eScience Center, DANS, topsectors, private 
companies, research infrastructures funded/considered in the National Roadmap Large Scale Research 
Infrastructure (2021), large research projects (NWO-Zwaartekracht), large consortia funded by National 
Research Agenda (NWA-Open Routes for Consortia), Local Digital Competence Centers (LDCC’s), and other 
national relevant LSH bodies (see Annex 1A).  

The aim of this systemic bottom-up approach and broad consultation process was threefold: (1) to raise 
awareness on the emerging role and scope of TDCC-LSH as defined by NWO; (2) to collect input from LSH 
stakeholders to detail this TDCC-LSH role and scope tailored to the needs of the LSH domain; and (3) to involve 
the broader LSH research community at an early stage to allow the integration of the TDCC-LSH in the LSH 
domain.  

As part of this round of collection of input (point 2 above) we asked the participants explicitly to indicate which 
digital challenges they currently encounter in their research practice. These have been summarised in the 
challenges section below as part of this chapter. Next we also invited participants to suggest possible 
approaches to solve the collective challenges raised, as input to define the major ambitions of the TDCC-LSH. 
This information has been input to the priority list of projects described in chapter 4 (Investment plans: 
bottleneck projects) to be addressed (and co-funded) by the TDCC-LSH. Background information can be found 
in Annex 2.  

The paragraphs in this chapter provide a summary of the challenges formulated in the consultation rounds 
among stakeholders held by the TDCC-LSH team, and ordered according to themes requested by NWO:   

 

FAIR data 
The findability of data is perceived as a great bottleneck by life scientists, and the field is in need of 
comprehensive methods and resources to locate available datasets and other digital resources of relevance for 
LSH research. Currently, data in the LSH domain is highly fragmented, and it is hard to find relevant datasets 
even within organisations, let alone find datasets outside one’s organisation. Typically, many datasets in the 
LSH domain are machine-generated, well-structured and at least have a good potential level of FAIRness. But 
an even larger body of LSH-data is generated as part of small-scale wet lab experiments, questionnaires, clinical 
trials, etc. This brings great challenges with respect to the FAIRification of these datasets. Generally, it remains 
a challenge to collect information on available datasets from most sources, whether generated from public 
funding in academia, generated in the healthcare system or elsewhere. On the other hand, the field also has 
major well-annotated (reference) data collections which are made openly accessible for comparative analyses 
for researchers globally through international data infrastructures such as EMBL-EBI in Europe (which is a node 
in ELIXIR) or NCBI.  
 

                                                                 
14 More background information can be found in Annex 2. 
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Challenges were also mentioned regarding the accessibility of data including Ethical Legal and Social Issues 
(ELSI), especially related to privacy regulations (GDPR) around human data, and issues that deal with ownership 
and sovereignty of the data. Currently, scientists experience great bottlenecks in access to personal (e.g. 
patient-related) data for health research. This is even more problematic for international projects that require 
cross-border access to such data, especially when datasets would need to be shared with partners outside 
Europe. Every organisation usually has its own specific access conditions for the (sensitive) data they host. For 
projects requesting access to data from multiple sources, this often means that a lot of time must be spent to 
meet these specific access conditions, including potential re-consent of original data subjects, making it very 
hard for individual researchers to reuse and combine data from different sources in a single project. While 
access and authorisation may be granted to scientists with an academic background, the difficulty of data 
access is even more felt by the private sector. In this regard, it has been made clear in our input sessions that it 
is currently very hard for companies to gain access to health-related data.  
 
Non-structured data hinders the interoperability across systems and organisations, as data cannot be easily 
linked, especially without the use of widely accepted standards. Because of the large variety of (semantically 
rich) data-types and metadata used, semantic interoperability is urgently needed to allow for more effective 
reuse and scientifically sound integration of datasets. Stakeholders clearly mention the need for field-specific 
controlled vocabularies and ontologies. In general, the LSH field requires well-documented and sustained 
machine-actionable ontologies and FAIR implementation profiles. In certain LSH fields, efforts are ongoing to 
develop such shared ontologies and vocabularies (e.g. gene ontologies, enzyme commission numbers, NCBI 
taxonomy, Medical Subject Headings (MeSH terms), mammalian phenotype ontologies, Human Gene 
Nomenclature). Large international databases such as UniProt and ENSEMBL use their own identifier systems 
to uniquely identify entities. Despite these good initiatives, stakeholders indicated that it is hard for life 
scientists to easily combine such datasets, even when they are openly accessible. In such cases also the lack of 
methods to combine data models used to collect datasets in different study types is a hindrance. Semantic 
models such as Biomedical spaCy models (scispacy) are available but not well-known nor widely accessible in 
the community. The field is clearly in need of well-defined standards for interoperability such as strived for in 
the ELIXIR interoperability platform, and requires better guidelines to use such standards (e.g. field-specific 
ontologies).  
 
To enhance reusability, data should have rich metadata in order to judge the relevance of the particular 
dataset for the intended research project, the fit for purpose aspect. Therefore, agreements on the minimal set 
of metadata to be associated with data and the use of standard terms to describe metadata in a machine (and 
human)-actionable format are vital. Here, participants indicated the importance of including data-generating 
facilities in the FAIRification process, to help capture rich provenance on the generated data in the metadata. 
Such facilities also can help to secure the highest possible quality of datasets. 
 
In general, the FAIR challenges indicated relate to the lack of standards & guidelines, already experienced at 
the start of the research data lifecycle in designing experiments and formulating a data management plan 
(DMP). Here, stakeholders indicated a clear need for domain specific guidelines and tools for the FAIRification 
of LSH data types and the associated metadata, especially targeting FAIR data generation from the start and 
adopting FAIRness by design/FAIR at the source strategies. Emerging concepts such as how to create FAIR 
digital twins in biology was mentioned as a domain-specific challenge.  
 
As part of these overall challenges, participants expressed a hartfelt need to have well-trained data experts 
available within their research teams or organisations. This relates to the challenge of human capital described 
in a separate section below, especially the lack of data stewards to assist in the research data management 
process.  
 

https://www.go-fair.org/how-to-go-fair/fair-implementation-profile/
https://elixir-europe.org/platforms/interoperability
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Software & tools (and eScience) 
In the life science and health domain, disciplinary communities of bioinformaticians, computational (systems) 
biologists (forming the collective research community and research school BioSB, part of DTL) and others have 
grown to have an active role in data analysis and computational modelling in biology. In close connection to the 
International Society of Computational Biology, and its European equivalent organising the European 
Conference of Computational Biology, these communities have an important role in developing new tools and 
algorithms for digital life sciences and health research. Meanwhile, there is a great diversity of software and 
algorithms used across the life sciences & health domain, including Open Source platform tools such as Galaxy, 
which are used by a vast number of researchers, likewise for generic software such as Cytoscape (visualisation), 
BLAST and BioConductor. The European infrastructure ELIXIR lists most used software in bioinformatics through 
its ELIXIR Tools platform. With the increased demand towards FAIRification of datasets, there is a perceived big 
gap between the type of tooling that is offered to make data FAIR and the users that need to use such tooling. 
More effort needs to be put in making FAIR implementation a more user friendly experience. 
 
Despite the fact that journals nowadays require a section about the software used and its availability,  and that 
infrastructures such as the ELIXIR Tools platform list the most used software (in bioinformatics), it is still a great 
challenge to find and operate the right tool for the right job in digital life sciences and health research. Many of 
these tools require a relatively high level of digital skills in order to establish functional workflows, and 
participants from the biomedical research domain clearly voiced their need for more dedicated workflow 
platforms such as cBioPortal and the general lack of IT tools & support for analysing data in preclinical research. 
The TraIT platform originating from the FES-funded CTMM programme (now embedded in Health-RI) has 
worked towards solutions in this regard. The availability of AI tools in general, and the growing tendency 
towards federation of data and the (lack of) available tooling and infrastructure for federated data analysis are 
regarded as general challenges in the LSH domain (see Computing and Storage section below). 
 
The long-term preservation of tools & services and the way to organise them are perceived as generic 
challenges in the LSH domain. A lot of researchers in the life sciences and health domain create or adjust 
software for their own needs as part of their projects. As they usually are not skilled research software 
engineers their code is regularly not up to par, leading to ‘professor ware’, instead of professional software. 
Typically, in such cases code and scripts are not well documented, nor based upon coding standards, let alone 
shared with others. This hinders the reusability and sustainability of software, and therefore also the reusability 
of the research output. This may get extra problematic when a researcher leaves the organisation and even 
direct colleagues cannot reuse the code left behind. There is a need for generic support towards these issues. 
Several initiatives are meanwhile being taken to address these issues, such as in a starting collaboration 
between DANS and the Software Heritage initiative 15, and in aligning with the above mentioned ELIXIR Tools 
platform. 
 

Computing & storage 
Computing 
As for computing challenges the generic concerns raised were the growing discrepancy of user skills and 
compute possibilities at research performing organisations and at SURF, leading to inefficient use of compute 
resources. Related to this, the general lack of knowledge on cloud computing at academic organisations (also 
relating to legal issues and costs) is regarded as a bottleneck. The development of digital workspaces such as 
virtual research environments (e.g. AnDREa, SURF-VRE) is seen as a step forward, but with an eye on their 
affordability and necessary integration with high-capacity compute resources for particular tasks. 

                                                                 
15 https://www.softwareheritage.org 

https://elixir-europe.org/platforms/tools
https://elixir-europe.org/platforms/tools
https://www.health-ri.nl/services/health-ri-service-catalogue
https://www.softwareheritage.org/
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Data locality and data staging are felt as challenging. Since many life science datasets are too big to be 
transported or too (privacy-)sensitive to be moved around, projects increasingly would have to move towards 
federated analysis methods, leaving the data in their original location. Still, federated analysis and federated 
learning are highly complex processes, and robust workflows to perform such analyses in a (semi-) automated 
fashion are in an early adopter's phase.  
 
The realisation of such a support infrastructure is beyond the scope of the TDCC, but will be part of the agenda-
setting role of the TDCC, helping to bundle the needs of the stakeholders in the LSH fields and aligning these 
with the development of institutional and national IT infrastructures. SURF already delivers services which will 
allow researchers to deploy their analysis environments close to selected data. A multicloud by design 
infrastructure to support this is already available through the SURF Research Cloud service. It would be possible 
to make use of this infrastructure to support federated learning in the future. Being able to place analysis and 
learning capabilities close to data will require a trust framework among the LSH community, taking into account 
international standards for particular data types, which may become part of the output of the TDCC (see 
below).  
 
Furthermore, scientists mentioned challenges related to the use of the national HPC infrastructure for life 
science and health datasets. Challenges were also voiced about the transferability of designed computational 
workflows across organisations and compute systems.  
 
Storage  
With respect to data storage, participants in our input sessions especially voiced the need for better high-
quality storage facilities, especially for large datasets, and for better agreement in the field on policies about 
what to store and archive, and how to fund such long-term storage beyond the lifetime of a project (see also 
policy-section). Indeed, stakeholders are concerned about the sustainable access to relevant datasets, and 
about the lack of high quality repositories used in the LSH domain. Typically, in many organisations, part of the 
(smaller) datasets are still stored on mobile drives.  
 
Storage challenges also relate to having data stored with proper associated metadata, so that they can be 
traced and found using appropriate search engines. Specifically for Life Science and Health such search engines 
should be aware of ontologies and hierarchical organisation and relations within biological systems. In the 
international bioinformatics landscape, such data stores and search engines are available, specifically through 
the EBI (European Bioinformatics Institute) and ELIXIR, including Dutch-based solutions such as Molgenis.  
 
Typically, storing data is done in the final stages of a research project or after the research project has already 
been finished, and results are being processed into papers that will be published. The processes of depositing 
research data and metadata annotation are seen as a burden to most researchers. The TDCC-LSH may play a 
role in co-designing educational material at BSc and MSc-level to train the next generation of researchers in 
good data stewardship practises and research software management, and to work towards (automation of) 
FAIR implementation (see Human Capital below). 
 

Human capital 
The lack of skilled digital experts (data stewards, research software engineers, data analytics and modelling 
professionals, IT specialists) is regarded as a clear bottleneck in the life sciences & health domain. Digital life 
sciences requires more experts in terms of more professional roles within research organisations, and more 
training and education to build a professional community of digital experts.  The increasing desire towards FAIR 
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implementation also brings the need for further skills and training to support such processes with the right 
guidelines and toolings for good data stewardship practises. 
  
Generally, there is a lack of basic knowledge on data stewardship practises and on FAIR implementation among 
research teams. The challenges expressed by colleagues in our landscape analysis indicate that it will be crucial 
to grow the professional community of dedicated data stewards in the LSH domain, and to provide training to 
create a community of embedded data stewards with ample domain knowledge, including knowledge of the 
different types of data and the metadata to be associated with certain datasets. In general, it was mentioned 
that the career perspective for data stewards needs improvement, and likewise the rewards & recognition 
system for scientists and their research teams to support good data stewardship practises in everyday 
research. In close alignment with the LDCCs, the TDCC-LSH would focus on enhancing the training of domain-
specific data stewards and initiate/contribute to initiatives for a joint (disciplinary/national) training portal.16  
 
It was acknowledged that there is a good basis to work from through DTL’s activities organised around the Data 
Stewards Interest Group and the data stewardship training provided by RDNL. On top of that, data stewards 
also need (managerial) support and career perspective in their organisation.Importantly, the TDCC-LSH can 
build upon the fact that data stewardship competencies have meanwhile been adopted in formal job profiles of 
data stewards in the HRM systems of the universities and university medical centres. This is a direct result of 
work in DTL that has led to a data stewardship competency framework and further explicit recommendations 
for all stakeholders in the Netherlands to implement this framework. 17 
   
The LSH domain also has a clear lack of data analytics professionals (data scientists, computer scientists, 
bioinformaticians, etc) to support data analysis and computational modelling in digital life sciences and health 
research. This gap is already partly addressed by BioSB, the national research school for bioinformatics and 
systems biology, organising a portfolio of courses to train the next generation digital experts in the field.18 
Further basic training of digital skills at BSc and MSc level would be required across the LSH field. The transition 
towards federation of datasets and enhanced FAIR implementation requires new skills, both at the level of 
digital experts and at user level. Generally, many research projects would require a better collaborative role of 
digital experts in research projects in the LSH fields.     

In this regard, the profession of research software engineers cannot be underestimated. As for domain-specific 
data stewards, research software engineers will be enabling experts embedded in most research teams. 
Together with technical data stewards and IT specialists placed in Local DCCs, they would have an important 
role to ensure that the right software and the right storage and computational infrastructure is available to 
support both data stewardship and FAIR implementation as well as analytics and computational modelling in 
research teams across the life sciences and health domain. It would be important to address the position of 
research software engineers alongside the other TDCCs, and develop their role and level of training with the 
Netherlands eScience Centre.  

Generally, scaling up FAIR implementation and digital research in the life sciences and health field requires 
good education and training at several levels of digital skills. Here, the TDCC would have an important role to 
help strengthen the training base for these skills. Currently, there is a lack of capacity to train such skills. 

                                                                 
16 A national train-the-trainer programme for data stewards would help enormously, bringing forward trainers that can 
educate local data stewards and researchers, also offering general data stewardship training plus domain-specific training in 
FAIR implementation. 
17 https://doi.org/10.5281/zenodo.3471707 and https://doi.org/10.5281/zenodo.4320504 
18 https://www.dtls.nl/biosb/education/ 

https://www.dtls.nl/about/community/interest-groups/data-stewards-interest-group/
https://www.dtls.nl/about/community/interest-groups/data-stewards-interest-group/
https://researchdata.nl/en/
https://doi.org/10.5281/zenodo.3471707
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Policy & funding 
The TDCC-LSH plans to actively engage policy makers, decision makers and funders in its network and 
programme. As stakeholders they have an important role since they set the requirements for good data 
stewardship and jointly have the position to help create the right boundary conditions for digital research in 
the life sciences & health domain. We here address aspects such as the installation of the DCCs as new 
instruments, dedicated projects to support data reuse and good data stewardship, rewards and recognition for 
data stewardship, governance of data access, and long-term storage. 
 
Data management policies at institutional level often lag behind the requirements put forward by research 
funders, hampering advancement in research data management. As such, the establishment of generic Local 
DCCs is already regarded as a tremendous step forward. With our aim to strengthen and harmonise digital 
competencies and practises, one may consider recommending that all institutions that are relevant for the LSH 
domain, set up a LDCC-like structure. However, local DCCs often lack specific LSH domain knowledge, and life 
scientists have a hard time finding support from their local DCC. At the same time, there is a need in the field 
for a well-balanced interaction between the LDCCs and TDCC-LSH and to contribute to a practice-based 
approach for maintaining and advancing digital competencies and good data stewardship practises across the 
LSH-domain.  
 
Funders normally tend to leave the responsibility for putting data stewardship into practice to the research 
institutes, which must facilitate their researchers and data stewards. However, realising the importance of 
good data stewardship, research funders increasingly take initiatives to improve the conditions for good data 
stewardship in the LSH domain. Stakeholders point positively to the ZonMw policy and programmes to 
stimulate the reuse of data before new data is to be generated, and to have dedicated projects around the 
reuse of existing data.  
 
Generally, participants in our input sessions mention the insufficient rewards for working with FAIR, and the 
fact that the current funding arrangements stimulate only temporal contracts, which lead to a loss of 
knowledge when data stewards leave. Participants anticipate that the TDCC will act as the shared voice of the 
LSH research community to table this and call for action at the level of policy makers, also in the framework of 
the National Programme Open Science (NPOS) and its broad field of stakeholders. Next to data stewards, there 
is a call for research software engineers and for data scientists (e.g. bioinformaticians) and the need to include 
open science and FAIR data in university curricula, as described above. 
 
An important aspect of life sciences & health is the governance of data access, especially for data that cannot 
be made openly accessible, such as personal data in biomedical and health research restricted by national (and 
European) privacy regulations, or data on endangered and protected species in ecological research. In general, 
the LSH community would benefit from a generic trust framework (afsprakenstelsel) for data access among 
stakeholders. Current policies for access to such datasets are highly diverse, greatly hampering the use of data 
controlled by multiple organisations in collaborative projects or multi-party studies. This is even more 
problematic when working cross-border, especially with stakeholders outside the European Union (since Brexit 
including the UK). Recently, Health-RI in close collaboration with Dutch ministries (OCW, VWS and EZK) has 
designed a list of obstacles for data reuse in the health research field, and has set up a process to remove these 
obstacles together. The ministries and Health-RI are committed to help resolve these obstacles.19 Embedded in 
the DTL/Health-RI organisation, the TDCC-LSH will build upon these activities in the health field to drive 
broader impact of this trajectory across life sciences & health fields, also involving the Social Sciences and 
Humanities field (TDCC-SSH).   

                                                                 
19 https://www.health-ri.nl/data-reuse-obstacles-removal 
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There is no clear agreement yet among research performing organisations and funders how to realise and fund 
long-term storage and availability of (FAIR) datasets for next generation research beyond the lifetime of 
individual projects and grants. This is regarded as a very pressing bottleneck affecting the long-term 
sustainability of research data. In general, sustainability of data stewardship practices was addressed as a 
concern. Although this may exceed the scope of the TDCC-LSH, it will be important to find a process of 
alignment within the TDCC with policymakers, deans and directors of domain-specific research institutes and 
with research funders NWO, ZonMw, health funds and others to work out a sustainable funding mechanism 
(including criteria to select which data must be preserved)  for data stewardship and FAIR implementation. 
 

Communication 
As a cultural change is necessary at the national, institutional and domain level to work towards solving the 
digital challenges in the LSH research domain – especially around sharing access to data – advocacy, outreach 
and communication will be key. Stakeholders indicate the need of having a collective communication platform 
(such as DTL) to align about the full portfolio of digital challenges experienced in the LSH domain. Stakeholders 
are in need of dedicated information about latest developments, best practices and robust solutions available 
in the digital LSH domain. 
 
Experts and decision makers mention the need for showcases that demonstrate the value of FAIR data, the 
sharing of success stories and to highlight the benefits. Such topics must be high on the agenda of the TDCC-
LSH. Here, involving decision makers is also seen as vital, so that the right incentives can be put in place to 
stimulate good data stewardship practices associated with showcases of FAIR-based analysis across the digital 
life science & health domain.  
 
Related to communication there is a need for community building activities to strengthen the digital life 
science & health ecosystem. Bringing experts together, sharing advances in the field and having people from 
within the field act as evangelists showcasing how their research improved, or what other benefits they 
encountered would be a strong driver for change. Currently, participants note that there is a lack of alignment 
between national and international (e.g. European) funding programmes. They also miss a clear mandated 
‘table’ to convene the digital leads of the major initiatives in the LSH domain funded through public funds to 
drive alignment of plans and foster harmonization and sharing of good digital research practices. Such a role as 
a social platform would also fill in the need for linking with the Local DCCs, the other Thematic DCCs and SURF.  
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3. Investment plans: network organisation 
 

TDCC-LSH as national platform 
The LSH domain is already densely populated with stakeholders, and there is a wide-felt need for coordination 
and prioritisation of the shared challenges and possible solutions at hand. In the LHS domain, this role is 
already filled in by DTL (for the broader life sciences) and Health-RI (for the health field). Here, we propose to 
build the core of the TDCC-LSH on these two existing platforms. The way the TDCCs are positioned by NWO is 
expected to strengthen the necessary national coordination, and help these platforms to involve further 
stakeholders.  
The TDCC-LSH role will be threefold: 
 
1. Strengthen exchange and alignment of good practises of digital life sciences across the LSH domain 
2. Assist in prioritising challenges and solutions and translate towards agenda setting among stakeholders 
3. Help organise solutions to overcome shared bottlenecks through TDCC funding and associated calls. 

 
Ad 1: By aiming to strengthen the exchange and alignment of good digital practises within the broader LSH 
domain, the TDCC adds a layer of the much needed communication and coordination among the research 
performing and supporting organisations and drivers in the complex LSH ecosystem. By building on the 
national, domain-specific platform role of DTL and Health-RI, the TDCC-LSH role will help reduce the 
fragmentation in the LSH domain, by concretely: 
 
● Fostering the harmonisation and alignment of initiatives and communities around already existing digital 

resources, infrastructure and data standards; 
● Facilitating the exchange of knowledge and experiences and increasing the visibility of existing digital 

solutions, resources, infrastructure and data standards, preventing unnecessary duplication of efforts; 
● Advocating for the need to create the right conditions for digital research in life sciences and health. 
 
Ad 2: The TDCC-LSH will strengthen the role of DTL and Health-RI as networked platforms in which stakeholders 
continuously meet to issue and prioritise challenges and solutions. The cooperation of the TDCC-LSH team with 
the lead initiatives in the LSH domain and LDCCs will form an important backbone for the platform. Depending 
on the issues at hand - other stakeholders will be involved as well, as the TDCC-LSH remains a dynamic 
structure. For generic issues, the other TDCCs and the national e-infrastructure parties (e.g. SURF), will be 
involved as well. 
 
Ad 3: On the basis of the input from stakeholders in the platform (ad 2), the TDCC-LSH team will contribute to  
organise projects dedicated towards solving shared bottlenecks in digital life sciences and research, assisting 
collaborating stakeholders with TDCC funding. The TDCC-LSH projects and activities will actively involve 
stakeholders, as an important step to strengthen and harmonise digital competencies across the Dutch life 
sciences and health research domain. 
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Figure 3 Overview of investment plans in the TDCC-LSH network and projects. Funding is calculated for fte at 
early-career level 85k EUR per year (starting postdoc). Blue is NWO funding, green is expected contribution to 
the network as own contribution from the participating organisations. 
 

TDCC-LSH Consortium 
Key to the national role of the TDCC for LSH will be to establish the Dutch national (social) platform for 
stakeholders in digital life sciences & health. To continuously align stakeholders around shared challenges and 
to drive the construction of a national network of digital experts based upon interoperability of solutions will 
be a core task of the TDCC for LSH. In securing its national platform role, the TDCC-LSH team will try to create a 
balanced programme covering all areas of life sciences active in the Dutch research field. 
 
Building on DTL and Health-RI, it will be key to the national role of the TDCC-LSH to help strengthen the Dutch 
national (social) platform for stakeholders in digital life sciences & health research. Indeed, a core task of the 
TDCC for LSH will be to help strengthen the national network of digital experts and facilitate the development 
of interoperable solutions. Stakeholders will be actively involved to capture their shared needs and challenges. 
  
The TDCC-LSH will build on the closely collaborating platform organisations established in the digital LSH 
domain: 1] DTL (since 2014, establishing a national platform in digital life sciences with ELIXIR-NL and BioSB) 
and 2] Health-RI (since 2020, developing the national health data infrastructure), each already connecting a 
substantial group of key public and private stakeholders in the digital sciences & health domain.  
 
The role and scope of the TDCC-LSH fits very well to the remit of DTL and of Health-RI. Both organisations have 
built up a broad partnership in digital life sciences & health, with the DTL foundation formally acting on behalf 
of a consortium of over 50 organisations in the broader LSH domain: universities, university medical centers, 
research (supporting) institutes and life science companies. The DTL Board represents the broader LSH fields 
and types of organisations active in the field and the DTL Scientific Advisory Committee oversees a broad field 
of life science technologies and digital life sciences. Complementary to and closely collaborating with DTL, the 
Health-RI foundation has been set up early 2020 to develop the Dutch national data infrastructure for health 
research and innovation connecting all stakeholders in the broader biomedical research domain, including 
stakeholders in healthcare. Health-RI operates with a Steering committee and a management board to steer its 

https://www.dtls.nl/about/organisation/about-the-organisation/
https://www.dtls.nl/about/organisation/board/
https://www.dtls.nl/about/organisation/sac/
https://www.health-ri.nl/about/governance
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operations, and is advised by a Science and Technology Board and a Strategic Committee representing a broad 
range of stakeholder organisations in the healthcare and health research domain. Recently, Health-RI has been 
awarded a substantial investment from the National Growth Fund (2021) to realise its aspired FAIR-based 
national health data infrastructure.  
 
The TDCC consortium initially will consist of the contributing partners of the DTL and Health-RI partnership, and 
the staff organising the TDCC-LSH network will operate from the joint DTL/Health-RI team. This way, the 
activities of the TDCC can be aligned fully with the activities of both DTL and Health-RI, allowing the TDCC-LSH 
to capitalise on the expertise built up in both organisations. The latter also includes the embedded role of 
several national nodes of international research infrastructures (e.g. ELIXIR-NL, BBMRI-NL, EIRENE-NL) and the 
national bioinformatics and systems biology research school in DTL and Health-RI. Activities organised in the 
framework of the TDCC will be open for all stakeholders in the LSH domain. 

 

Platform connecting a broad range of expert communities 
The LSH domain covers a broad field of science and innovation areas, ranging from health to biodiversity, and 
connecting fundamental biology to societal and industrial application in healthcare and prevention, pharma, 
agri&food, microbial biotech, the natural environment and climate. What binds all these stakeholders together 
in their digital challenges is the need to access and combine data and digital (modelling) technologies across 
disciplines and organisations.  
 
A range of high-end generic technologies is used across these diverse domains (such as the ~omics technologies 
and bioimaging), which is based on the similar evolutionary make up of all life forms at the level of their 
molecular and cellular structure, function and regulation levels. Each of the technologies used generate similar 
datasets that pose similar challenges to the labs involved, whether studying tumour development in oncology, 
tomato quality in crop breeding, nutritional compounds in biobased production or species detection in 
biodiversity screening. This aspect is one of the connecting elements in the TDCC for LSH and offers clear 
ground for harmonisation of digital solutions across stakeholders in these diverse fields. 
 
The TDCC-LSH connects a range of digital life sciences expertise areas in order to help realise a comprehensive 
digital life sciences and health ecosystem, e.g. 

● bioinformatics, systems biology/computational modelling, medical informatics; 
● data science, machine learning/AI, IT (architecture, digital workspaces, storage and computation),    
● Research Data Management (RDM), data stewardship, FAIR implementation, semantic 

interoperability, archiving in FAIR-based repositories;  
● Ethical, Legal, Social aspects (ELSI), including privacy protection 
● Research software engineering 
● LSH data generation (connect data generation facilities in diverse technology areas where data quality 

is secured and data can be made FAIR@source. 
● LSH collections of biomaterials (biobanks), natural history collections, cohorts and data collections 

valuable for shared access outside organisations. 
 
The TDCC will help strengthen the (alignment) among stakeholders in the LSH domain in several ways. In 
general terms , it will develop a formal and informal meeting place for stakeholders across the LSH domain to 
exchange digital challenges and potential shared solutions, build common agenda’s in terms of investment 
plans and shared development of platform technology, align on necessary common elements of the trust 
framework on data access for sensitive data. Specifically, the TDCC-LSH will help organise regular interaction 
among data/digital leads of all major research and innovation initiatives in LSH domain, including large-scale 

https://www.health-ri.nl/about/governance
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and medium-scale facilities and infrastructures that will have funded capacity to co-create a shared FAIR-based 
data access infrastructure. As such, the TDCC will act as the national expertise platform connecting experts of 
public and private organisations in the above expertise areas across the LSH fields, and drive the sharing of 
expertise, exchange of best practises, showcasing novel (global) developments and facilitating the organisation 
of workshops, hackathons, focus meetings and conferences. Here, the approach will be to join forces with 
existing initiatives and organisations (DTL-BioSB, Health-RI, SURF, field-specific initiatives) to prevent 
duplication of efforts and drive sharing and harmonisation of digital solutions.  
 
In order to drive policy alignment between research performing and funding organisations, the TDCC will also 
help to create a shared voice among stakeholder organisations at policy level and create a national trust 
framework for data sharing. This will be an essential role to help drive harmonisation of digital research 
practises and avoid a scattered landscape of local infrastructures and policies. Typical topics to address here 
are already listed above: incentivise and harmonise FAIR implementation and access to (sensitive) data (ELSI 
aspects), and to create the rewards and recognition as well as the collective funding basis to create an 
advanced digital life sciences and health ecosystem. 
 
As described in chapter 1 (see also Figure 1), the Thematic DCC for the broader Life Sciences & Health domain 
will develop into a national platform with a role complementary to the national e-infrastructure (SURF), the 
Local Digital Competence Centres (LDCCs) and the other two Thematic DCCs (for Social Sciences and 
Humanities and for the Natural and Engineering Sciences). By default, the TDCC-LSH will address issues specific 
to the LSH fields, and help drive interoperability of solutions with the other domains (through alignment with 
the other TDCCs), with the research performing organisations (through their LDCC) and with the national e-
infrastructure (through SURF). Active communication and collaboration is desired at all these levels. The TDCC-
LSH regards the Local DCCs as active partners to help align and connect their local scientists and data stewards 
on issues related to digital research in the LSH domain.  
 

Activities of the TDCC-LSH organisation 
Embedded in DTL/Health-RI, the TDCC-LSH will have an active role in supporting the broader network of 
stakeholders in the life sciences and health fields. As an integral part of the DTL and Health-RI organisation, the 
TDCC-LSH team will help strengthen the digital life sciences and health landscape and have its own activities 
and deliverables:   
 
1. The TDCC will help set up a Digital Life Sciences and Health research Roundtable: the national social 

platform for exchange in digital life sciences & health, connecting public and private stakeholders 
throughout the field at the level of their scientists, digital experts, policy makers and decision makers. For 
this role the TDCC-LSH will build on the ongoing processes and teams of DTL and Health-RI and will help 
strengthen the active engagement of stakeholders and drive agenda setting in the broader field. The 
national Digital Life Sciences and Health research Roundtable will involve the following stakeholders to 
align their strategies, and investments: 

a. PI’s of (digital work packages of) large projects and infrastructures funded through NWA, NWO, 
ZonMw,  

b. heads of national nodes of European digital life sciences and health (ESFRI) infrastructures 
c. national ICT and data infrastructure and service providers 
d. Decision makers of academic organisations and representatives of companies 
e. Research funders (NWO, ZonMw, health funds and topsectors Agri&Food, Horticulture and 

Starting Materials, and Life Science and Health)  
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One important outcome of this process should be to design a national trust framework (afsprakenstelsel) for 
shared data access across life sciences and health stakeholders as part of a national trust framework for data 
sharing.20 Health-RI currently works on establishing a trust framework for access to health data.21 Another 
outcome of this process would be a shared data preservation policy for LSH data: what LSH data to archive 
and how to fund long-term availability of FAIR data beyond a project lifetime? The TDCC-LSH will work closely 
with the other TDCCs for such topics. The Digital Roundtable should further lead to shared investment agenda’s 
to realise jointly prioritised components of the national digital infrastructure for LSH research that go beyond 
the financial reach of the TDCC programme. 
 
2. Regular (bi-annual?) refreshment of the landscape analysis of digital challenges in the broader life 

sciences domain, allowing the TDCC-LSH to continuously re-align its agenda of activities with the 
challenges prioritised by the stakeholders in the LSH domain and with (co-)funding opportunities that will 
arise to address these challenges. Since the TDCC aims to foster reuse of data, alongside the ambition to 
measure the adoption of FAIR data practices in the field, metrics for data reuse will be worked out and 
implemented with the TDCC stakeholders.  

 
3. An active communication and collaboration structure with Local DCC teams, with the other TDCCs and 

with SURF and DANS to align and set up joint activities to strengthen the digital competences, workflows  
and infrastructures for digital research in the LSH domain. Coordination with the other TDCC’s for NES and 
SSH will be achieved by inviting representatives of the governing bodies of these organisations regularly 
(ca twice a year) as observer to the DTL board meeting. In addition the embedded TDCC-LSH staff will 
regularly meet (bi-monthly) with the staff members of the two other TDCC to update each other on 
projects and developments. 

 
4. Conferences, workshops and other community events for digital experts in Life Science and Health to 

support knowledge exchange, align on latest developments, best practices and adopt standards. As part of 
this remit the TDCC will organise workshops at the yearly NWO Life Congress about developments in digital 
life sciences (showcases of data stewardship, FAIR data principles, digital services available in the field). 
Also, with BioSB embedded in DTL, the TDCC will collaborate closely with the BioSB community in 
organising a yearly conference and hot topics meetings, and with the national nodes of international 
research infrastructures to co-organise events relevant to the TDCC community-programme. 

 
5. Active communication strategy and programme targeting multiple stakeholder groups, and including a 

collaborative national digital life sciences & health web environment as part of existing websites of DTL 
and Health-RI, supporting the outreach of the TDCC-LSH programme and the communication among 
stakeholders in the LSH domain.  

 

Main hub of organisation 
The DTL/Health-RI organisation will act as the main hub of the TDCC-LSH organisation, and the NWO-funded 
TDCC-LSH personnel organising the TDCC network and programme will be appointed here. The broadness of 
the domain, and the great variety of stakeholders necessitates a close alignment with the digital life sciences 
community programme of DTL (incl. ELIXIR-NL and BioSB) and with Health-RI’s data infrastructure programme 
for the broad health field. We anticipate that three persons (a (part-time) senior programme manager and two 
junior/medior community managers, one specialised in life sciences, one health-oriented), who will be hired 

                                                                 
20 https://datasharingcoalition.eu/nl/ 
21 https://www.health-ri.nl/data-reuse-obstacles-removal 
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specifically to organise the TDCC-LSH programme and help bring together stakeholders of the TDCC-LSH 
network. The TDCC-LSH colleagues will be embedded in the combined DTL and Health-RI teams. Senior experts 
of DTL and Health-RI will guide and assist the appointed TDCC employees (own contribution of DTL and Health-
RI). This way the small TDCC-LSH team will be able to function optimally, at relatively low cost, while appointed 
colleagues will be trained on the job. DTL and Health-RI will also assist in communication and event 
organisation.  
 
Next to the requested 2.5-3 FTE investment, funding will be required to fund out of pocket costs associated 
with the (co-)organisation of events and with communication and outreach. 
 

Contribution of consortium 
Over 40 organisations already contribute financially to sustaining the DTL platform via a yearly contribution. 
Health-RI receives funding from the UMC’s and through the national Growth Fund. No extra co-funding is 
foreseen for the organisation of the TDCC-LSH network for the first phase of the TDCC-LSH programme. 
 
 
 

https://www.dtls.nl/about/partners/partnership/
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4. Investment plan: TDCC-LSH projects 
 

TDCC-LSH ambitions to help overcome major challenges in 
digital LSH research 
A broad range of challenges related to the digital aspects of the LSH domain were identified through 
consultation rounds with the field (see chapters 1 and 2 above and Annexes 1B and 2). To help overcome these 
challenges in the years to come we have translated the common challenges of the LSH field into three major 
ambitions of the TDCC-LSH programme to help strengthen digital research in the Dutch LSH research domain: 
  
Ambition 1] Strengthen good data stewardship and harmonise data access practises across the LSH domain 
➢ Develop the TDCC as data stewardship hub for the LSH domain, supporting FAIR implementation and 

federated data access across LSH stakeholders (and beyond); 
○ This ambition addresses the expressed challenges in good data stewardship, along the research 

data lifecycle, especially related to the findability, accessibility and sustainability of digital 
resources (data. models and software), including the enrichment of associated machine-readable 
metadata. This ambition also relates to the need for FAIR@source strategies involving data 
generating research facilities, and to the challenges of governing access to privacy-sensitive and 
otherwise sensitive data (e.g Intellectual Property). 

Ambition 2] Enhance the interoperability of digital solutions and resources across the LSH domain 
➢ Develop the TDCC as facilitator of “LSH interoperability”, supporting the need to combine data, software 

and models across teams and organisations and make datasets ready for advanced data science and AI-
applications. 

○ This ambition addresses the need to strengthen the technical and semantic interoperability of 
digital resources in close international alignment, the necessary standards and ontologies for FAIR 
implementation. It also looks at the establishment of digital workspaces and software platform 
technology to create, operate and reuse shared analytics workflows and computational models, 
including generic authentication and authorisation Infrastructure (AAI) choices for researchers 
across the digital life science and health fields. Finally, this ambition also addresses the 
requirements to establish a digital infrastructure for advanced federated analysis and federated 
learning/AI applications.  

Ambition 3] Strengthen the capacity and expertise base in digital research across the LSH domain 
➢ Develop the TDCC as LSH community platform to strengthen the training & support network in digital LSH 

research, aligned with the international field. 
○ This ambition addresses the widely expressed need to advance the skill-base in digital life sciences 

and health strategies, covering good data stewardship and FAIR implementation, research 
software engineering, as well as advanced analytics and computational modelling expertise.   
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Projects to help realise the TDCC-LSH ambitions 
Available NWO funding 
In the first 5-year phase of the TDCC, NWO provides 1M€ per year to launch a programme of dedicated 
projects for the TDCC-LSH to work on its three ambitions. Projects will be set up to involve experts from the 
TDCC stakeholder network, and NWO funding will need to be complemented with in kind or in cash own 
contribution of participating stakeholders according to the schedule depicted in Fig. 3 above.  
 
The broad range of issues underlying the three TDCC-LSH ambitions and the wide field of stakeholders to be 
involved dictate that the TDCC projects be set up to realise outcomes that will benefit the broader field, and 
that results will be openly made available to all stakeholders. The TDCC-LSH projects will be set up to drive 
collaboration, harmonisation, interoperability and sustainability of solutions, and to steer away from further 
fragmentation.  
 
NB: With NWO and the other TDCCs, we want to align on the proposed strategy to set out competitive calls for 
funding of TDCC activities, which may frustrate these aspirations.  
 
Crucially, the results of these projects will need to be made sustainable via the broad stakeholder network, 
including research supporting organisations such as Health-RI, national nodes of ESFRI infrastructures, SURF 
and DANS, and the Local DCCs of organisations. 
NWO funding will be provided to the TDCC-LSH programme in steps: 
● Year 1: 1 M€ for a first set of bottleneck projects (2022 - 2023). These projects will be designed by the 

TDCC programme team, based upon the list of draft projects provided below, and prioritised by the 
stakeholders in the TDCC network. First bottleneck projects will start Summer 2022, as soon ast the TDCC 
organisation has been installed;  

● Year 2 - 5: 1M€ per year for a range of TDCC projects (2023 - 2026). This second phase of projects is 
currently planned to be defined in Q4 2022, through dedicated calls for proposals, with the growing TDCC-
LSH roadmap as guideline. The list of projects prioritised to be addressed in year 1 will help in designing 
the first range of projects in year 2 and 3 as well. Projects in year 4 and 5 will be based on a review of the 
first phase, and actualisation of the TDCC-LSH Roadmap. 

● Year 6-10: After the first five years of its existence, and after an evaluation of the value of the TDCC 
programme by NWO, a second phase of NWO funding is foreseen from 2027 - 2031. This phase is not yet 
described here.  

 

Longlist of potential TDCC-LSH projects 
Below, a list of potential NWO co-funded TDCC projects is provided (Table 1). A final selection of these projects 
will be made after further consultation within the LSH domain, and based upon commitment of participating 
organisations. Highest priority projects will be kickstarted already in the first year of the TDCC programme. 
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Nr 

Potential projects for the first phase of 
the TDCC-LSH 

Ambition 1] 
Harmonise good 
data stewardship 
and data access 
practises across 
the LSH domain 

Ambition 2]  
Enhance the 
interoperability of 
digital solutions 
and resources 
across the LSH 
domain 

Ambition 3] 
Strengthen the 
capacity and 
expertise base in 
digital research 
across the LSH 
domain 

Total person 
months 
estimated (excl. 
own contribution 
of stakeholders) 
for indicated 
number of years 

1 

Create learning network of “Local 
TDCCs” among organisations with a 
LDCC unit and a LSH research division 
(technical, domain & ELSI specialists) 

X  X 
48 

(2 yrs) 

2 

Create LSH-specific RDM toolkit to 
facilitate Dutch LSH scientists to 
generate good DMPs, consistent with 
funder requirements (NWO, ZonMw, 
EC, ...) and with FAIRness criteria 

X   
36 

(2 yrs) 

3 

Help LSH research communities and 
research facilities develop LSH-field-
specific FAIR guidelines and metadata 
profiles, based upon existing ontologies 
and vocabularies, and standardised 
workflows to generate data 
FAIR@source 

X X  
36 

(2 yrs) 

4 

Establish an open library for LSH-
specific ontologies to drive semantic 
interoperability of data and services 
across LSH 

X X  
24 

(2 yrs) 

5 

Build national peer-network of selected 
young life science and health 
researchers as data champions 
demonstrating (the value of) FAIR 
implementation in various fields of LSH 
research 

X  X 
72 

(3 yrs) 

6 
Strengthen ELSI support for access to 
personal data in the LSH domain  

X  X 
36 

(2 yrs) 

7 

Align and strengthen national and local 
training programmes on Data 
Stewardship and FAIR implementation 
for LSH researchers and data stewards 

X  X 
72 

(3 yrs) 

8 

Align and strengthen national and local 
training programmes for the next 
generation of bioinformaticians and 
computational modelling experts incl. 
adequate use of computational 
resources 

 X X 
72 

(3 yrs) 

9 

Set up a train-the-trainer programme 
for LSH-specific data stewardship and 
research software engineering 

x  X 
48 

(2 yrs) 
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10 

Programming skills training for life 
scientists, incl. software sustainability 
issues 

 x X 
48 

(2 yrs) 

11 

Develop digital life sciences training 
programmes dedicated for health/life 
science companies 

  X 48 

12 

Build collective national training portal 
for digital life sciences research skills 
and competences 

 X  24 

13 

Drive the implementation of a national 
instance of common international 
analytical workflow platforms 

X X  60 

14 

Create the ultimate LSH catalogue of 
digital resources: data, tools, best 
practices, standards and services 

X X  
beyond TDCC 

budget 

Table 1 Longlist of potential TDCC-LSH (bottleneck) projects to address the commonly felt challenges in the 
broad stakeholder fields of life sciences and health, and to help realise the three main ambitions of the TDCC-
LSH programme, indicated in the respective columns. The final column indicates the expected personnel 
investment (in estimated person months) associated with the projects, shared among the TDCC-LSH core team 
and/or participating organisations.  

 

The proposed projects are shortly elaborated below: 

 
1. Create learning network of “Local TDCCs” among organisations with a LDCC unit and a LSH research 

division (technical, domain & ELSI specialists)  
Local experts in supporting data stewardship and FAIR implementation specific for LSH research are connected 
in the national TDCC-LSH network, so they can share best practises, experiences and help each other with 
bottlenecks. This prevents every Data Steward in a Life Science or Health institute heaving to reinvent the 
wheel. The network also involves the local DCC teams of participating organisations. The project will build on 
the Data Stewards Interest Group (DSIG) set up by DTL 22 and the LDCC network supported by LCRDM. Typical 
activities are the organisation of SIG meetings, an online forum, a knowledge base and federated service desk 
for data stewards (peer-to-peer coaching), linking to local DCCs.  

2. Create LSH-specific RDM toolkit to facilitate Dutch LSH scientists to generate good DMPs, consistent with 
funder requirements (NWO, ZonMw, EC, ...) and with FAIRness criteria.  

Generate a NL-national version of the ELIXIR-generated RDM toolkit for life sciences and health research, 
combined with the ELIXIR-NL/CZ-established Data Stewardship Wizard to offer RDM support to Dutch LSH 
research teams tailored to institutional and funder requirements. DMP planning support involves access to 
international life science-specific standards and ontology sources and relevant tooling, incl. data storage and 
compute requirements for planned experiments that generate big data (NGS, proteomics, microscopy). 
  

                                                                 
22 https://www.dtls.nl/about/community/interest-groups/data-stewards-interest-group/ and https://www.lcrdm.nl/dcc 

https://www.dtls.nl/about/community/interest-groups/data-stewards-interest-group/
https://www.lcrdm.nl/dcc
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3. Help LSH research communities and research facilities develop LSH-field-specific FAIR guidelines and 

metadata profiles, based upon existing ontologies and vocabularies. 
Organise a programme of workshops around LSH-specific data and model types set up to implement field-
specific FAIR Implementation with expert teams of scientists and their data stewards. Workshops are dedicated 
to define metadata profiles, and together with facility experts standardised workflows will be defined to 
generate data FAIR@source. Such workflows will promote the use of standard data capture tools, including 
(Open Source) electronic lab notebooks that contain access to LSH specific vocabularies such as gene 
ontologies, MeSH terms, taxonomy identifiers, specific species ontologies, etc.  
 
4. Establish an open library for LSH-specific ontologies to drive semantic interoperability of data and 

services across LSH 
Establishment of a LSH-specific overview of ontologies and controlled vocabularies to adopt in FAIRification 
workflows as resource supporting Dutch (and international) life science research teams and health research 
teams in enhancing the semantic interoperability of their digital research outputs. The project will build upon 
international ontology resources (e.g. ELIXIR/EBI), and next to providing an overview will be set up to enable 
Dutch scientists to contribute to the international ontologies.     
 
5. Build national peer-network of selected young life science and health researchers as LSH data champions 

demonstrating (the value of) FAIR implementation in various fields of LSH research 
This project aims to set up a selection/award process to identify early career scientists across the broad fields 
of life sciences and health domain who have demonstrated good steps towards FAIRification of their research 
outputs. Selected scientists will be awarded a small grant to further extend the FAIRness of their research 
workflows, organise the exchange of experiences and good practises. The selected group of scientists will also 
be assisted to communicate about (the value of) their FAIRification efforts and create a national outreach 
portfolio of FAIR success stories. Scientists will be linked to the expert network of data stewards across the 
TDCC network and network of Local DCCs.  
 
6. Strengthen ELSI support for access to personal data in the LSH domain (with Health-RI)  
This project will help strengthen the federated ELSI Servicedesk set up in the framework of BBMRI-NL and to be 
embedded in the Health-RI infrastructure. ELSI support offered to research teams is dedicated to enable GDPR-
compliance in access to personal data in life science and health research. The ELSI support team helps 
researchers to find information on procedures for responsible use of biomaterial and medical data in research. 
The project also stimulates and coordinates that bottlenecks with respect to ELSI issues are collected 
systematically and ensures that the issues are solved by the appropriate parties (policy makers, legislators).  

 
7. Align and strengthen national and local training programmes on Data Stewardship and FAIR 

implementation for LSH researchers and data stewards (with RDNL, LCRDM, LDCCs) 
This project will take stock of existing training activities across stakeholders in the TDCC-LSH network, establish 
a network of trainers, and set up a collective national training roadmap on Data Stewardship and FAIR 
implementation, dedicated for LSH researchers and LSH data stewards. Training will be targeted at academia, 
universities of applied science and companies, and may cover all levels (Bachelor-Master-PhD-postdoc-senior 
scientists). The programme will build on the extensive capacity building programme for data stewardship set up 
by DTL/ELIXIR-NL, recruit expertise from the national DTL partner network and the European ELIXIR network, 
combine training provided in the framework of RDNL, and will involve the network of local DCCs coordinated in 
LCRDM.  
 
8. Align and strengthen national and local training programmes for the next generation of 

bioinformaticians and computational modelling experts incl. adequate use of computational resources 
(with BioSB, SURF and LDCCs) 
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This project is set up to strengthen the national portfolio of courses and course material to advance skills in 
bioinformatics, data science, computational modelling and AI across the life sciences fields and health research 
fields. The project will be performed in close collaboration with BioSB, the research school in bioinformatics 
and systems biology, and guided by the BioSB Education Committee. Target audience are digital research 
experts in academia and companies at the level of Master and post-master education. Depending on available 
budget, the project will assist in extension of the e-learning material already available through existing training 
portals supported by ELIXIR, such as TESS (https://tess.elixir-europe.org) and Donona 
(https://dodona.ugent.be); see project 11). Course materials will be collected from the divers Master 
programmes in Bioinformatics, Computational Biology and Biostatistics, and assembled in a list of good 
practises, with associated good materials. Training material also will be made FAIR to enhance reuse of 
materials across the TDCC-LSH network. SURF will be involved to cover optimal use of the national e-
infrastructure. 
 
9. Set up a train-the-trainer programme for LSH-specific data stewardship and research software 

engineering. 
This project aims to help scale up good data stewardship and FAIR implementation practises as well as research 
software engineering skills across stakeholders in the broader life sciences and health research fields by 
broadening the national training capacity base. A train-the-trainer (TtT) approach is followed, targeting training 
of local trainers at HBO and academia, and involving RDNL and the Local DCCs. This project would give the work 
on setting up a national TtT programme a solid basis, in alignment with the National Programme Open Science 
(NPOS). Specifically for life sciences and health research, the project will build on the expertise of ELIXIR-NL, 
which is currently co-developing an international TtT programme for data stewards (in context of ELIXIR). 
Similar efforts are being planned in the framework of the Health-RI Training & Capacity Building programme, 
aiming to develop a TtT programme specifically for the Health-RI stakeholders. The project also will bring 
together the "data stewardship" stream and the RSE stream. Here, the TDCC will work closely with the eScience 
Centre, which currently offers Data Carpentry and Software Carpentry TtT workshops upon request.23 The 
project will be geared to adapt programmes so that they are specific to LSH challenges. The goal of this project 
is that each research performing organisation in LSH has at least one local trainer that can help train new data 
stewards, PhD students and staff members.  
 
10. Set up programming skills training for life scientists, incl. software sustainability issues 
This project will take stock of the available training in programming skills, and help build a portfolio of training 
in software programming dedicated to life scientists and health researchers in academia and industry. The 
project will build on programming courses for life scientists given at different institutes, experience gathered in 
the eScience centre, BioSB, ELIXIR-NL and the LCRDM network. Course material will be selected and adjusted 
into an online programming course/e-learning module, including video material, explanations, and 
programming exercises +feedback, that includes software preservation, versioning and is specific to life 
scientists. The project will help set up and implement dedicated training sessions, recruiting experts in the 
TDCC network. Course material will be made available to all LSH researchers in the Netherlands.  
 
11. Develop digital life sciences training programmes dedicated for health/life science companies (with 

topsectors) 
This project will be set up as an extension to projects 7 - 10, and is geared to deliver a scalable digital life 
sciences training programme for Health/Life Science start-ups, SMEs and larger companies. Private companies 
in the TDCC-LSH network and Topsectors Health~Holland, Agri&Food and Horticulture and Starting Materials 
are involved to review the most appropriate format for such training. 

                                                                 
23 As a platinum Carpentries member, the eScience Centre actively organises coding skills training according to the 
Carpentries model. As part of this project, the TDCC-LSH will explore the possibilities to set up such training dedicated to life 
science teams. 

https://tess.elixir-europe.org/
https://dodona.ugent.be/
https://www.esciencecenter.nl/communities/carpentries/
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12. Build collective national training portal for digital life sciences research skills and competences 
This project is an extension to the projects 7-11, and will deliver a searchable national index of training 
material, based upon training programmes set up across stakeholders in the TDCC-LSH network, and collective 
training projects. Users of the training portal will be facilitated to find and select specific digital life sciences 
courses that fit their research needs. Training will be offered specifically for specific types of researchers (data 
stewards, research software engineers, bioinformatician, computational biologists, life scientist, clinical 
researchers, … ). The training portal will differentiate e-learning material from online exercises that are self-
paced and material that is provided at a workshop and requires additional explanation. The project also intends 
to review training material and highlight core training resources. The project will be executed in alignment with 
existing training programmes and initiatives mentioned under projects 7-10. 
 
13. Drive the implementation of a national instance of common international analytical workflow platforms 
This project targets the implementation of a national server offering platform technology to assist digital life 
science experts and general life scientists and clinical scientists in the construction and execution of dedicated 
digital life sciences workflows, but using standardised technology. Examples of such platform technologies are 
Galaxy, BioConductor, Metaboanalyst and CBioPortal. The project will be set up with individual life science 
communities, who will have to secure long-term sustainability of such platform technology. Associated to the 
implementation of such platforms will be the provisioning of user training.  SURF and the Local DCCs will be 
involved to help select suitable IT infrastructure per platform.  
 
14. Create the ultimate LSH catalogue of digital resources: data, tools, best practices, standards and services 
This project currently is beyond the funding scope of the TDCC-LSH, but may arise under the framework of the 
TDCC as a collaborative project co-funded among stakeholders. The project would address the wide-felt need 
by stakeholders in the LSH domain to enhance the findability (and accessibility) of digital resources, such as 
FAIR data collections, FAIR data generating facilities, biobanks and cohorts, software and models, guidelines 
and tools for data management and FAIRification, etc. The aspiration here will be to create in the coming 2- 5 
years a (range of interconnected field-specific) national and institutional portals across the LSH domain that 
facilitate FAIR-based data orchestration: datasets and other resources will be linked to the national portal 
through fully-FAIR metadata. The portal also should offer pointers to trusted existing international data 
resources such as the ELIXIR platforms for data (Genbank, STRING, ENSEMBL, etc), tools and compute, as well 
as to journals that publish data(bases) and software in the domain of digital LSH (e.g. Nucleic Acids Research, 
Bioinformatics, PLOS Computational Biology, etc.). 
 
The TDCC budget provided by NWO will not be sufficient to develop a national technical portal, but it is 
anticipated that other projects (e.g. Health-RI, DANS) will develop/select technology that may be adopted to 
cover the broader LSH-domain. Funding for this project therefore should be sought in additional funding 
sources. The organisation of the network will help to bring researchers and data and IT specialists together to 
make a plan for such a national portal and apply for funding together. 
 

First generation of TDCC-LSH projects addressing field-wide 
bottlenecks and its ambitions 
 
The above list of projects offers the basis for the first years of projects to establish the TDCC-LSH programme. 
In February and March 2022, the project list has been offered for prioritisation to a broad range of stakeholders 
in the life sciences and health research fields. Stakeholders involved in the earlier consultation process on the 
TDCC-LSH Roadmap (chapter 2 and related annexes) were asked to help prioritise projects from the longlist.  
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Stakeholders have been asked to select a maximum of 5 projects based on three questions:  
● Please rank projects 1- 5 (1 being highest priority) 
● Would your organisation contribute to the execution of this project (Y/N) 
● What expertise/material/other would your organisation be able to contribute to this project? 

Parties were also offered the opportunity to formulate alternative project ideas.  
 
Figure 4 below gives the ranking of projects based upon stakeholder consultation. The three highest ranking 
projects have been selected to be carried out between mid 2022 - mid 2024 (see Figure 5). These projects are 
supported by multiple stakeholder groups, including research performing organisations, the research 
supporting organisations and the local DCCs. A broad support in terms of both prioritisation and providing 
expertise and local infrastructure is important for the success of these projects.  
 

Figure 4. Ranking of the first generation of TDCC-LSH projects solving field-wide bottlenecks. A total of 32 
participants have prioritised a maximum of 5 projects as described above. The ranking of the projects was 
performed following a score system, with a scale of 1 to 5 points, in which 5 points correspond to the highest 
ranking. The figure depicts the ranking of the bottleneck projects as prioritised by the consulted stakeholders, 
corresponding to the first question in the questionnaire.  
 
From the above selection process the top three projects (#1, 3 and 7) considered as priority with the LSH field 
will be elaborated into the first generation projects to be coordinated by the TDCC-LSH team, and for which 
NWO intends to liberate 1M€ of funding (‘bottleneck funding’). As depicted in figure 5, the three prioritised 
topics nicely fit together, and thereby also will help to seed the integrated approach the TDCC-LSH team will 
strive for: connecting the strengthening of the community of digital experts to the shared design of practical 
LSH-specific FAIR implementation guidelines and tools, and the training of data stewards and life scientists and 
biomedical scientists in implementing FAIR-based data stewardship practices. 
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Figure 5. Illustration of the prioritised projects selected by the field of stakeholders, and how they form the 
basis for an integrated approach in the TDCC-LSH programme, directed at the three TDCC ambitions.  

 

Extension of the TDCC programme 
To further strengthen its programme, the TDCC-LSH will work with funders and other stakeholders to extend 
and complement the baseline of NWO co-funded projects with other projects that would help realise its 
ambitions in the course of the upcoming years. 
 
In the definition of several of the TDCC-LSH projects we anticipate that next to NWO funding available to the 
TDCC-LSH, substantial other sources of funding will be required from ongoing and future funding calls, national 
and European projects as well as strategic funds from stakeholders. The TDCC will serve to align such 
investments, and make them synergistic along the common agenda of all stakeholders. 

 
In alignment with the funding and policy challenges described in chapter 2, we will engage NWO, ZonMw and 
other funders of life sciences and health research directly in the TDCC programme, to help realise the aspired 
FAIR-based digital research ecosystem for the LSH domain. 
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Annex 1A: Landscape Analysis 
In order to select the relevant stakeholders to include in the landscape analysis and thus to achieve a 
meaningful representation of the LSH domain, we used the following sources as starting point:  

● Nationale Roadmap Grootschalige Wetenschappelijke Infrastructuur, 2021 
● Integrale aanpak voor digitalisering in de wetenschap: Uitvoeringsplan investeringen digitale 

onderzoeksinfrastructuur, 2019  
● Sectorbeelden Bètawetenschappen 2020 - Voor een sterker fundament  
● NWO funded projects,  https://www.nwo.nl/en/projects  (website last accession October 2021) 
● ZonMw-funded projects 
● Topsectors 
● DTL-BioSB 
● Health-RI 

 
A list of the consulted stakeholders and the structure of the consultation process is presented in Annex 1B. The 
consultation process was further enlarged by collecting input from different perspectives and about (common) 
needs within the LSH domain (see Annex 2). Furthermore, the stakeholders were asked to proactively provide 
input and concrete ideas in which way the investment in the TDCC-LSH should be efficiently used and 
streamlined.  

The LSH domain comprises a wide spectrum of research areas and disciplines ranging from the (bio)medical 
sciences to the green life sciences. The academic research community is organized in eight science faculties, 
eight university medical centers, four technical universities, and as well in several NWO- and KNAW- institutes 
and two specialized institutes, the  Netherlands Cancer Institute (NKI) and Princess Máxima for Pediatric 
Oncology (PMC). Moreover, research in LSH domain is also performed at several (27) hospitals (STZ-
Samenwerkende Topklinische opleidings Ziekenhuizen), Universities of Applied Sciences (HBO),  TO2 Institutes 
(Applied Science Research Institutes), and the National Institute for Public Health and Environment (RIVM).  

Additionally, the LSH domain has organized itself in thematic research communities and in the context of the 
NWO-large scale research Infrastructures Roadmap in four distinct groups (see also Figure 2, in chapter 1 and 
Annex 1A).  
In order to provide an overview of the size and composition of the LSH domain, in Table 1A.1 , we collect data 
concerning the amount and type of researchers active in the LSH domain in 2019.  As anticipated, the large 
fraction of data users lays on young investigators (master and PhD students) with temporary positions 
(postdocs). 

Table 1A.1: Size of the Life Science and Health Domain, with its staff and student distribution per subdomain of 
LSH [2019] 

  Life Science & Health (2019) 

Science Faculties1 University 
Medical 
Centers 

STZ 
hospitals  

Universities of Applied 
Sciences (HBO)7 

TO2 

Institutes 

Bio. 
Sciences
3 

Environ. 
Sciences 

Pharma. 
Sciences 

Medical 
Sciences 

Medical 
Sciences Health 

Care 

Agrifood,   
Bèta  

Student (number) Bachelor  11.170 n.a. 760 19.000 n.a.   n.a.   n.a.  n.a. 

https://www.nwo.nl/en/projects
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Master  7.653 n.a. 418 n.a.  9.139  15.891  n.a. 

PhD  1.307 1.074 n.a.  5.841  n.a. not applicable 
 

 n.a. 

Scientific 
Personnel 2(FTE) 

Temporary 
position 

300 n.a.   3.3614 21.005  n.a.  n.a.  n.a. 

Permanent 
position 

542 606 n.a. 122 6   n.a.  n.a.  n.a. 

1 Data derived from the Sectorbeelden Bètawetenschappen 2020 –Voor een sterker fundament; 2 Scientific personnel includes the 
following functions: Professor (full, associated and assistant), postdoc and scientific supporting personnel; 3 In the Biological Sciences, the 
number of PhD students (in FTE) are counted as scientific position – temporary position;  4 total (permanent and temporary) staff member 
positions (full, associated and assistant)  in combination with clinical tasks ; 5 (doctors in training ) medical doctors during 
specialization/training period; 6 full professorships; 7 Data derived from: https://www.vereniginghogescholen.nl/kennisbank/feiten-en-
cijfers/artikelen/dashboard-instroom-inschrijvingen-en-diploma-s ; TO2= Toegepast Onderzoek Organisaties (Applied Science Research 
Institutes); n.a.= data not available 
  

National landscape 
Local DCCs and LCRDM 
 
LDCCs 
From 2020, all universities and UMCs receive ‘impulse funding’ from NWO for 2 years to set up a local DCC24 to 
implement the NWO Uitvoeringsplan to promote the digitization of academic research in the Netherlands.  The 
function of a LDCC is to facilitate data management of research data, including data storage, analysis, sharing 
(etc) to enable research groups to comply with the Open Science and FAIR principles. Concrete functions are:  
1. landingsplaats voor projectsoftware voor onderhoud en beschikbaarstelling; 2. kennis- en adviescentrum voor 
FAIR data en software en lokale ICT-infrastructuur; 3. knooppunt in een gefedereerd netwerk voor data, 
computing en expertise. 
 
LDCCs are usually set up within an existing department, such as the university library, of a research support 
unit. The Universities of Applied science (Hogescholen) received funding for one joint DCC for practice based 
research. In addition, NWO funds projects for knowledge and data sharing among LDCCs with SURF. Finally, 
NWO extends open rounds with eScienceCenter to support digital competencies with advanced scientific 
software. 
Other institutions that are relevant for the LSH domain, such as the TO225 research institutes, Naturalis, NKI, 
Prinses Máxima Center (PMC) , or the STZ-hospitals, do not have a LDCC. Some of these institutions plan to set 
up a DCC-like team, but these do not participate in the coordination meetings, and therefore miss 
opportunities to systematically align their activities. 
Networks for research data stewardship 
Most data stewards are based at a research institute, and support researchers on the basis of institutional 
policies and to use local facilities. There are several networks in which data stewards meet and collaborate in 

                                                                 
24 The information for the landscape analysis about the Local Digital Competence Centers was based upon: 

1. https://www.nwo.nl/nieuws/integrale-aanpak-voor-versterking-wetenschappelijke-ict-infrastructuur 

NWO Uitvoeringsplan: Integrale aanpak voor digitalisering in de wetenschap. Uitvoeringsplan investeringen digitale 

onderzoeksinfrastructuur. Den Haag, 1 oktober 2019, Nederlandse Organisatie voor Wetenschappelijk Onderzoek 

2. LCRDM position paper about the Implementatie Netwerk DCC NL (Mei 30, 2020), by Jacquelijn Ringersma (LCRDM/WUR), 

Margriet Miedema (LCRDM) and Henk van den Hoogen (UM). 

3. The consultation meeting in  November 2021 with the group of LDCC coordinators from each institution (see Annex 2) 
25 TO2-federatie  

https://www.vereniginghogescholen.nl/kennisbank/feiten-en-cijfers/artikelen/dashboard-instroom-inschrijvingen-en-diploma-s
https://www.vereniginghogescholen.nl/kennisbank/feiten-en-cijfers/artikelen/dashboard-instroom-inschrijvingen-en-diploma-s
https://www.nwo.nl/nieuws/integrale-aanpak-voor-versterking-wetenschappelijke-ict-infrastructuur
https://to2-federatie.nl/
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order to get informed about new, and rapidly evolving approaches, tools and services, and to participate in 
new developments: 
● Representatives of the LDCCs (universities, UMCs and Hogescholen) meet in the Implementation Network 

(IN) LDCC  to align their initiatives and share their progress. The IN LDCC is facilitated by the LCRDM 
(National Coordination Point Research Data Management) and chaired by TU Twente and Erasmus 
University.26  

● Additionally, representatives  of the LDCCs at the UMCs meet in the Health-RI Data Stewardship 
Community.27  

● The Data stewardship Interest Group (DSIG)28 is a platform for data stewards in the Netherlands (and 
abroad) for informal knowledge and experience exchange, and to join efforts to produce hands-on 
solutions. It produces e.g. tools, training opportunities, and information about job descriptions and tasks. 
An extra initiative are the topical/Special Interest Groups (SIG) that may result from the discussion in the 
DSIG meetings. DSIG is coordinated by UMC Utrecht and DTL. 

 
Network for research data stewardship: LCRDM 
Next to the (informal) networks of local data stewards, there is a larger, and more formal network to promote 
data stewardship for all science disciplines in the Netherlands: the National Coordination Point Research Data 
Management (LCRDM)29. LCRDM involves research data management (RDM) experts from research support 
services, policy makers, ICT specialists, managers of diverse research institutes and research funding 
organisations. It forms the link between policy and practical RDM solutions, and it regards close consultation 
between educational and research institutions crucial therefore.  

LCRDM has established a strong position in the Dutch data landscape through its easily accessible, bottom up 
approach and rapid solutions. Experts work together in task groups to solve RDM issues that are too big for one 
institute to tackle and need a national plan of action. Through this approach, LCRDM has developed a number 
of RDM tools and procedures that are relevant for all research domains (e.g., data curation, software 
archiving), as well as topics that are of particular interest for the LSH domain (e.g., legal-ethical issues, and the 
assessment privacy risks).30 

National Platform Open Science 
The National Platform Open Science (NPOS)31 was established in 2017, and brings together the research 
performing, research funding organisations and researchers (through their umbrella organisations or interest 
group). These national stakeholders coordinate the transition to Open Science and disseminate its importance. 
The responsibility to start and implement Open Science activities lies with the various organisations involved.  
 
The NPOS is facilitated by the ministry of Education (OCW). NWO, VSNU and KNAW are the permanent 
members of the NPOS Steering Group. Other science organisations are involved through the Advisory board.  
The National Coordinator Open Science takes care of the national coordination, and ensures the linkage with 
European policies and initiatives for Open Science. 
Through its projects32 that were delivered in 2020-2021, NPOS already provided guidance to solve and 
harmonise a number of Open Science related topics that are important for the TDCCs, such as the report on 
Exploring and optimising the Dutch Data Landscape33, and the report Professionalising Data Stewardship34. 
                                                                 
26 DCC | Landelijk Coördinatiepunt Research Data Management  
27 Data Stewardship Community  
28 Data Stewards Interest Group  
29 General information about LCRDM Homepage | Landelijk Coördinatiepunt Research Data Management,  its Plan for 2021-2022 Inhoud 

Plan lcrdm 2021–2022 , and the Position paper about the Implementation Network DCC NL. 
30 LCRDM task groups | Landelijk Coördinatiepunt Research Data Management  
31 Open Science: Homepage  
32 Documentation | Open Science  
33 Report Exploring and optimising the Dutch data landscape  
34 Professionalising data stewardship in the Netherlands. Competences, training and education. Dutch roadmap towards national 

implementation of FAIR data stewardship  

https://www.lcrdm.nl/en/dcc
https://www.health-ri.nl/communities/data-stewardship-community
https://www.dtls.nl/about/community/interest-groups/data-stewards-interest-group/
https://www.lcrdm.nl/en
https://www.lcrdm.nl/files/lcrdm/2020-11/LCRDM%20the%20data%20support%20collective%20EN.pdf
https://www.lcrdm.nl/files/lcrdm/2020-11/LCRDM%20the%20data%20support%20collective%20EN.pdf
https://www.lcrdm.nl/en/lcrdm-task-groups
https://www.openscience.nl/en
https://www.openscience.nl/en/documentation
https://www.openscience.nl/files/openscience/2020-11/NPOS%20%282020%29%20Final%20report%20Exploring%20and%20optimising%20the%20Dutch%20data%20landscape.pdf
https://zenodo.org/record/4623713#.YbjYVVnvKbg
https://zenodo.org/record/4623713#.YbjYVVnvKbg
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At present, the NPOS is working on an Ambition document for 2030 for the three action lines of Open Science, 
i.e. Open Access publications, FAIR data and Citizen Science. It is carrying out consultations to get input and 
agreement for the ambitions along the following components for the ambition: 

● Guiding principles for Open Science; 
● A vision on what Open Science may bring for science; 
● Requirements to make Open Science possible; 
● The NPOS programme Framework, its action lines with their key actions. 

 
The NPOS is relevant for TDCC, because it guides the national transition to Open Science, and thereby creates 
the basis for a FAIR data ecosystem. All relevant stakeholders in the science community are involved in the 
NPOS and represented on the level of the management board. The NPOS therefore provides the platform to 
decide on necessary changes in culture, organisation and budgets. Once the stakeholders agree on the 
Ambition Document 2030 (expected early 2022), NPOS can organise the necessary tuning between 
organisations on these issues. This may result in joint actions to ensure timely and coherent steps in 
implementing Open Science (requirements) in the coming decade.  
Urgent topics that require agreements on the managerial board level are for instance budgets for data 
archiving, and the creation of a pool of data stewardship experts with a sustainable position in research 
organisations.  
Other topics that can benefit from national coordination through the NPOS are for example alignment of 
national policies for Open Science with European policies and regulations. Also through the NPOS, TDCC related 
initiatives can be connected with adjacent topics in Open Science, such as open access publications and citizen 
science.  
It is expected that in the next few years, the Open Science action lines Open Access publications, FAIR data and 
citizen science will increasingly connect to find synergy. In particular the LSH domain may benefit for instance 
from the active involvement of citizens for real world observations or patient health outcomes. Once FAIR data 
practices are applied on these data, it may open new opportunities for research findings that would otherwise 
not be within reach. 
 
Finally, the involvement of NWO in the steering group of the NPOS, and its role as coordinator of the LDCCs and 
TDCCs, promise to ensure a strong alignment of the efforts that are executed in these Open Science initiatives. 
 
Informatieberaad Zorg 
The Informatieberaad Zorg35 is a platform that is initiated by the Ministry of Health (VWS), and connects all 
stakeholders that are active in health care to collaborate and agree on standards, practices and sharing of data 
in health care. Given the ambition to make use of real world data in health research, the activities of the 
Informatieberaad are becoming increasingly relevant for the LSH domain. The Informatieberaad has four 
expert communities. The Community of Data Experts advises about issues and solutions with respect to 
secondary usage of care data in research, and is therefore of particular interest for the LSH domain. 

 

International landscape 

Among the international stakeholders that are most relevant in strengthening and harmonising digital practices 
in the LSH domain in the Netherlands, are ‘drivers’ and ‘providers’. Users are for instance Dutch researchers or 
research organisations who participate in joint programmes or partnerships, and/or receive funding from 
European research programmes such as Horizon 2020, Horizon Europe36. 

Drivers 

                                                                 
35 Informatieberaad Zorg  
36 Horizon Europe | European Commission  

https://www.informatieberaadzorg.nl/
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
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The European Commission and EOSC 
The European Commission is a strong driver for digitising many aspects of society, including science. Its 
ambitions include creating opportunities for business and solutions for the green and digital transition. It 
envisions the EU as a ‘single market for data’, where data can easily cross societal sectors, and to become a 
‘role model for a society empowered by data’37.  

In the EU research and innovation funding programmes, this ambition shows through the EU’s Open Science 
policy to ‘improve the quality, efficiency and responsiveness of research’. The Open Science policy was initiated 
during the Horizon 2020 research funding programme, and will continue to develop in Horizon Europe. More 
information is available in a number of policy documents, showing the eight ambitions for open science 
including Open data38. The infographics show how Open Access publications and Open data will be put into 
practice for the beneficiaries of the Horizon Europe funding programmes39. To promote and support Open 
Science, the EC established in 2015 the European Open Science Cloud (EOSC) to enable researchers across 
disciplines and countries to store, curate and share data40. 

For the TDCC-LSH it is relevant to keep up to date with these developments for several reasons. Firstly, the EC 
is active in solving issues that are also relevant challenges for the TDCC-LSH, i.e. Intellectual Property Rights 
(IPR), licensing agreements, interoperability and reuse of data. In particular the activities of EOSC may provide 
input for these issues in the Netherlands (see also ‘EOSC’ as a provider in the paragraph below). 

Secondly, Horizon Europe is an important funding programme for researchers in the Netherlands. The TDCC-
LSH will therefore need to be aware of the programme's Open Science (and FAIR data) related requirements 
and guidelines. Ideally, the open science policies in the EU and in the Netherlands are well aligned, such that 
researchers who apply or receive a EU grant deal with requirements guidelines that are in essence the same. 
The role of the TDCC can be to coordinate the alignment and thereby also involve local DCCs, research 
institutions and national funding agencies.  

The EOSC SRIA (Strategic Research and Innovation Agenda) provides the framework for the further 
development of Open Science and FAIR data practices through three overarching objectives. These are laid out 
in a matrix, known as the EOSC Objectives Tree41. The roadmap set out in the SRIA should differ as little as 
possible from the Dutch TDCC roadmaps. 
 
ESFRI 
In the European Strategy Forum on Research Infrastructures (ESFRI), the European Commission, Member 
States and Associated Countries have been closely collaborated to develop an integrated and efficient 
ecosystem of research infrastructures (RIs) in Europe (with both single-sited facilities, and networks of national 
facilities, serving researchers and engineers from basic to applied research).  

In the Horizon Europe Work Programme (2021-2022) for Research Infrastructures42, the EC recognises the 
crucial role of RI’s for Europe’s problem solving potential, and to remain at the forefront in science. The work 
programme is structured around five destinations. The Destinations that are particularly of interest for the LSH 
domain include (1) ‘Enabling an operational, open and FAIR EOSC ecosystem’ (INFRAEOSC), aiming at delivering 
a “Web of FAIR Data and Services'' for Science, and (2) RI services to support health research, accelerate the 
green and digital transformation, and advance frontier knowledge (INFRASERV). 

From the Work Programme one can conclude that further investment is accounted for to the development of 
EOSC (INFRAEOSC, estimated  budget of 89 EUR million) as well as a further investment for services to support 

                                                                 
37 European data strategy | European Commission  
38 Open Science | European Commission  
39 Horizon Europe, open science - Publications Office of the EU 
40 Open Science | European Commission and European Open Science Cloud  
41 Strategic Research and Innovation Agenda (SRIA) European Open Science Cloud (EOSC)  
42 EN Horizon Europe Work Programme 2021-2022 3. Research Infrastructures  

https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/european-data-strategy_en#examples-of-industrial-and-commercial-data-use
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en#8-ambitions-of-the-eus-open-science-policy
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/9570017e-cd82-11eb-ac72-01aa75ed71a1
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science_en#8-ambitions-of-the-eus-open-science-policy
https://en.wikipedia.org/wiki/European_Open_Science_Cloud
https://www.eosc.eu/sites/default/files/EOSC-SRIA-V1.0_15Feb2021.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2021-2022/wp-3-research-infrastructures_horizon-2021-2022_en.pdf
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health research, green and digital transformation (INFRASERV,  estimated  budget of 160 EUR million). This 
reinforces not only the importance of the investment in the digital competences both in the national and 
international context, but also the position of the LSH domain as a data driver.        

 
Providers - drivers:  

The following stakeholders are international data expertise organisations who develop practical guidelines, 
protocols, tools, standards, etc, for the international research community. The deliverables are widely adopted 
by researchers. The stakeholders therefore also serve as drivers, and support harmonisation. 
 
EOSC and its projects that are relevant for the LSH domain 
The EOSC supports the EC’s Open Science policy, the European Research Area (ERA)43 and the European 
strategy for data44 by providing ‘an environment for hosting and processing research data to support EU 
science’. It aims at European researchers, innovators, companies and citizens to realise ‘seamless access’, ‘FAIR 
data management’, and ‘reliable reuse of research data and all other digital objects….’.  

The EOSC was established in 2015. The European Commission, the European Council, and countries both in EU 
and those that are associated with Horizon 2020 agreed to run the EOSC as a co-programmed European 
Partnership under Horizon Europe from 2021. As such, the partnership is now one of the candidates awaiting 
approval / honorering 45. The aims of EOSC and its role and position in international research promise to be a 
strong backbone and guidance to strengthen and harmonise the Open Science and FAIR data activities in the 
Netherlands. 

The European Commission funded several projects46 to contribute to the development of EOSC. The projects 
that are still active and relevant for the LSH domain as they deliver practical guidance for various aspects of 
open science, including FAIR data and digitization: 

● EOSC-Life - Providing an open collaborative space for digital biology in Europe (March 2019 - February 
2023) 

● EOSC-Nordic (September 2019 - August 2022) 
● EOSC-pillar - Coordination and Harmonisation of National Inititiatives, Infrastructures and Data services in 

Central and Western Europe (July 2019 - June 2022) 
● EOSC-synergy - European Open Science Cloud - Expanding Capacities by building Capabilities (September 

2019 - February 2022) 
● FAIRsFAIR - Fostering FAIR Data Practices in Europe (March 2019 - February 2022) 

Other international data expertise organisations  
A number of international data expertise organisations are mentioned here because they are relevant for the 
TDCCs. They form, for instance, networks and practical outputs to strengthen digital competencies and 
enhance harmonisation in international science practices, including particular solutions for the LSH domain. 

RDA  
Research Data Alliance (RDA)47 is a global working network of experts who develop and adopt solutions for 
data-sharing and data-driven research.  

RDA in a Nutshell https://www.rd-alliance.org/about-rda With more than 11k members from 145 countries 
(September 2020), RDA provides a neutral space where its members can come together through focused global 
Working and Interest Groups to develop and adopt infrastructure that promotes data-sharing and data-driven 

                                                                 
43 https://data.consilium.europa.eu/doc/document/ST-13567-2020-INIT/en/pdf  
44 European data strategy | European Commission  
45 Candidates for European Partnerships across various themes  
46 EOSC Projects  
47 Research Data Alliance  

https://cordis.europa.eu/project/id/824087
https://cordis.europa.eu/project/rcn/224181/en
https://cordis.europa.eu/project/rcn/224184/en
https://cordis.europa.eu/project/rcn/224184/en
https://cordis.europa.eu/project/rcn/224426/en
https://cordis.europa.eu/project/rcn/222563/en
https://www.rd-alliance.org/about-rda
https://data.consilium.europa.eu/doc/document/ST-13567-2020-INIT/en/pdf
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/european-data-strategy_en
https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/european-partnerships-horizon-europe/candidates-across-themes_en
https://eosc-portal.eu/about/eosc-projects
https://www.rd-alliance.org/
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research, and accelerate the growth of a cohesive data community that integrates contributors across domain, 
research, national, geographical and generational boundaries. You can find a brief introduction to the RDA with 
links to further information on the RDA Web site here. 

RDA is highly relevant for the TDCCs from the perspective of harmonisation (which is one of the guiding 
principles of RDA, and which is achieved through its wide coverage of research worldwide. It is also relevant for 
the TDCC-LSH because of its disciple specific outputs48, including Biomedical sciences, Biodiversity, and 
Agriculture. 

GO FAIR Initiative   
The GO FAIR Initiative49 is a bottom-up, stakeholder-driven and self-governed initiative that aims to implement 
the FAIR data principles. It offers an open and inclusive ecosystem for individuals, institutions and organisations 
working together through Implementation Networks (INs)50. GO FAIR Initiative coordinates and contributes to 
the coherent development of the Internet of FAIR Data & Services (IFDS) through community-led initiatives. Of 
particular interest for the LSH domain are the implementation networks for FAIR microbiome, Food systems, 
BiodiFAIRse, Metabolomics, VODAN, and Rare diseases. 

CODATA  
CODATA51 is the Committee on Data of the International Science Council (ISC), and thereby promotes FAIR data 
policies and practices (etc) and harmonisation on a global scale. Through its various initiatives52 (including task 
groups and working groups), CODATA addresses a number of LSH specific issues that are relevant for the TDCC-
LSH. 

 
National Large scale research Infrastructure and its counterparts at European (ESFRI) level  
 
In table 1A.2 below an overview of the national large scale research infrastructures  of relevance to the LSH 
domain, and its counterparts at European level is presented. Herein, we have selected the large scale research 
infrastructures which have been included in both the National roadmap (2021) as well as in the European 
Strategic Forum for Research Infrastructures (ESFRI) roadmap update (2021).  
 
Table 1A.2: National large scale research infrastructures related to LSH 

National Large Scale Research 
Infrastructures (GWI Roadmap 2021) - 
Groups within LSH Domain 

National Large Scale Research 
Infrastructures-Initiatives   

ESFRI Roadmap 2021 
-  Initiatives   

ESFRI Roadmap 2021 -
Themas 

Green Life Sciences   NIEBA-ARISE DISSCO   Environment 

eLTER 

LifeWatch-NL LifeWatch 

NIEBA-ARISE/UNLOCK MIRRI Health & Food 
   

UNLOCK IBISBA 

NPEC EMPHASIS   

                                                                 
48 RDA for Disciplines  
49 GO FAIR 
50 Current Implementation Networks - GO FAIR  
51 codata  
52 Initiatives - CODATA, The Committee on Data for Science and Technology  

https://www.rd-alliance.org/rda-newcomers-some-notes
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/implementation-networks/
https://www.go-fair.org/fields-of-action/internet-fair-data-services/
https://www.go-fair.org/fields-of-action/internet-fair-data-services/
https://council.science/
https://council.science/
https://council.science/
https://codata.org/initiatives/task-groups/
https://codata.org/initiatives/task-groups/
https://www.rd-alliance.org/rda-disciplines
https://www.go-fair.org/
https://www.go-fair.org/implementation-networks/overview/
https://codata.org/
https://codata.org/initiatives/
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Health Sciences BBMRI-NL/Health-RI BBMRI 

EATRIS-NL/Health-RI EATRIS 

ELIXIR-NL/Health-RI ELIXIR 

MRUM, uNMR-NL INSTRUCT 

EXPOSOME-NL EIRENE 

Life Sciences & Enabling Technologies NL-BioImaging EuroBioImaging 
  

NEMI 

MRUM 

Health Sciences EBRAINS-NL EBRAINS DIGIT 
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Annex 1B: Consultation Process 
In order to ensure broad support and involvement of the relevant stakeholders in the LSH domain, the 
consultation process was structured in different phases as illustrated in Figure 1B.1. Shortly the consultation 
process consisted of four stages: 

1. Preparation stage  with the objective of gathering information on the relevant stakeholders for LSH domain 
and designing the consultation process; 

2. Consultation phase I with the objective of collecting input  for the draft version of the LSH roadmap;  

3. Consultation phase II with the objective of gathering feedback on the draft version of the roadmap as well as 
to enlarge the stakeholders base; 

4. Conclusion Roadmap with the objective of presenting the first version of the LSH roadmap in the wider 
context of the TDCCS, including  the NES and SSH domains, the Permanent Committee - Large Scale Research 
Infrastructures (PC-GWI) and NWO - Advice Gremia (NWO ENW Tafels) 

 
Figure 1B.1:  Approach and phasing of the TDCC-LSH consultation process within Life Sciences & Health 
domain  
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Table 1B.1: List of the stakeholders consulted  

Consultation 
Phases   

Objectives Stakeholders Organisation / Affiliation   

Consultation 
Phase I 

a) Collect input on the most 
urgent bottlenecks to be 
addressed under the remits of 
the LSH domain 

b) Collect input on the potential 
solutions in form of projects to 
address the bottlenecks 
identified and in relation to the 
available yearly budget within 
the TDCC NWO Program 

c) Define the role of the TDCCs-
LSH 

Dutch Techcentre for Life 
Sciences   – Partners Advisory 
Committee (DTL-PAC) 

Publicly - funded institutions: 

RIVM; LUMC, GO FAIR; UU; DANS; 
Amsterdam UMC; SURF; TU/e; VU & 
ELIXIR-NL;   UMCU & Oncode Institute; 
PMC; WU; eScience Center,  UM;  

TNO; CWI; TKI Agri & Food 

Privately - funded institutions: 

GenomeScan; ENPICOM B.V.;  Roche;  
HINQ;  Digeketen; AllFAIR 

Health Research 
Infrastructure (Health RI) 

Health-RI Board 

 

National Roadmap Large 
Scale Research 
Infrastructures - LSH Domain 

National Roadmap – Specialist GWI 
Enabling Technologies Group (UMCG) 
[BBMRI-NL, ELIXIR-NL, Health-RI]; 
Specialist GWI Green Life Sciences group 
(WUR) [BiotechNL, IBISBA]; UNLOCK 
(WUR); MCCA (NKI); NEMI,NL-
BioImaging-AM 

Large projects funded by 
NWO - Groot & Gravitation 
programs (NWO - 
Zwaartekracht)   

Exposome-NL; ARISE 

 

Large Consortium funded by 
National Research Agenda 
(NWA - ORC) 

Virtual Human Platform (VHP) for Safety 
Assessment (HU) 

Local Digital Competence 
Centers (LDCCs) 

KNAW; Hogeschool Utrecht; University 
of Utrecht; UMCG;  

RUMC; University of Tilburg; Erasmus 
Universiteit; TU Delft; LU; UM; eScience 
Center; UU; SURF; University of Twente; 
CWI, Erasmus Medical Center 

Other national relevant LSH 
Gremia 

BioSB  & UM; ELIXIR-NL & BioSB;  
Health-RI & ELIXIR-NL; 

DTL & ELIXIR-NL 
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Consultation 
Phase II 

a) Collect feedback on the first 
version of the Roadmap 

b) Broaden the scope of the 
consultation, to include other 
stakeholders 

Digital Specialists: “generic IT 
& FAIR Data infrastructure” 

NLeSC (UvA); SURF;  DANS 

National Institutes (Biology, 
Life Sciences, Health) 

Utrecht Biologie; Utrecht Farmacie;  
Institute of Biology Leiden (IBL); Institute 
of Environmental Sciences (CML, UL);  

Leiden Academic Centre for Drug 
Research (LACDR, UL); Swammerdam 
Institute for Life Sciences (SILS, UvA); 
Groningen Biomolecular Sciences and 
Biotechnology Institute (GBB, RUG); 
Groningen Institute for Evolutionary Life 
Sciences (GELIFES, RUG); Groningen 
Research Institute of Pharmacy (GRIP, 
RUG);  Bionanoscience, (TUD)/ KNAW; 
TU/e;   Science Faculty - Pharmacology 
(UU);  Science Faculty, (RUG) 

Funders   NWO- Science Domain;  ZonMW 

Top Sectoren (TKI) TKI Agri&Food; TKI LSH;  TKI Tuinbouw 

Conclusion 
Phase 

Collecting feedback on the 
first LSH roadmap in the wider 
context of the TDCCs 
(overarching with other 
domains NES & SSH) 

Permanent Committee Large Scale Research Infrastructures (PC-GWI) 

Abbreviations: BioSB: Netherlands Bioinformatics and Systems Biology research school; CWI: Centrum Wiskunde & Informatica; DANS: Data 
Archiving and Networks Services; MCCA: Models to Combate Cancer & Ageing; NLeSC: Netherlands eScience Center; NWO: Nederlandse 
Organisatie voor Wetenschappelijk Onderzoek; PC-GWI: Permanente Commissie - Grootschalige Wetenschappelijke Infrastructuur; PMC: 
Prinses Máxima Centrum; RIVM: Rijksinstituut voor Volksgezondheid en Milieu; SGF:Vereniging Samenwerkende Gezondheidsfondsen; 
TKIs: Topconsortia voor Kennis en Innovatie, TNO: Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek; ZonMw: 
Nederlandse organisatie voor gezondheidsonderzoek en zorginnovatie 
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Annex 2: Challenges identified 
FAIR Data: Challenges & “1 Million euro” solutions 
Table 2.1: FAIR challenges 

Challenges Generic Domain specific 

Findable Difficulty to find the right data 
Fragmented nature of data 

   n.a. 

Accessible GDPR rules 
Sovereignty 
Privacy 
Level of access 
Ownership 
ELSI matters 
Fear to miss out on acknowledgement & rewards 

Hard for companies to get access to health 
related data 

Interoperable Data not structured 
Data not structured according to standard 
Data cannot be linked 
Semantic interoperability & workflows 
Vocabularies 

Specific LSH ontologies 

Reusable Metadata not (structurally) described 
Data cannot be shared internationally 
Data gets deleted or replaced 

n.a. 

Standards Metadata 
Data quality 
Data management plans  

n.a. 

Guidelines Data storage (what to keep, for how long, what kind of 
data, how to select, amount of data, frequency of use) 
Implementation of FAIR data 
How to archive data  
Data access 
How to make data interoperable 

FAIRification of LSH data types 

Other related 
data issues 

Data governance: ELSI requirements for data access 
FAIR at the source/FAIRness by design 
Data quality 
Data annotation 
Data analysis (modeling, algorithms) 
Federated data 
Data assimilation 
Data interpretation 

Access to personal data in health 
New types of data, f.i. eDNA 
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Table 2.2: FAIR solutions 
Generic Domain specific 

One stop shop for data 
Catalogue of available data sets 

Create ultimate LSH catalogue 

AI to access data 
Institutional data repository 

      Guidelines for building LSH infrastructure 

Library for ontologies 
Create FAIR implementation profiles 
Ontologies 

Practical domain databases 

Rich metadata   

FAIR at the source/FAIRness by design 
Facilitate workflows 
Publication and archiving of data, meta-data, making data 

findable and reusable 
Data brokership 
FAIR knowledge gathered in pilots and R&D translated to 

more general implementations 

 

 
Software and eScience 
Table 2.3: Software & eSCience challenges 
Challenges Generic Domain specific 

Software Often not professional, professor ware 
Scripts and workflows written by individual researchers 
not shared 
Writing of scripts at amateur level 
Where is code of people who have left, code is not 
documented. (local gitlab) 

(FAIR) Digital twins in biology 

Tools Availability of AI tools 
FAIR compliant infrastructure for services  
How to organize services 
Sustainability 

Lack of IT tools & support for preclinical 
research data 

 
Table 2.4: Software & eScience solutions 
1 M€ solutions  Generic Domain specific 

Software Research software management Professionalize Personal Health Train 

Tools Tool repository 
n.a. 
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Computing and storage 
Table 2.5: Computing & storage challenges 

Challenges  Generic Domain specific 

Compute 

  
Lack of knowledge of cloud computing 
internally at universities 
Federated analyses 
HPC Virtual research environment. not 
adjusted to wishes researchers 

ALICE HPC cluster: 
 not optimized for analysis of Life Science data 
 software installation not up to date with Life 

Science analysis tools 
 lack of knowledge at central IT about what is 

needed for Life Science and Health 
 lack of documentation of how to use it, how to 

install tools, how to submit jobs. 
 testing of code is slow 
 shared databases needed, such as refseq, SILVA, 

accessible for everyone 

Storage Who funds storage? Also after the project?  
Data stored on hard disks, pen drives 

n.a. 

 
No specific 1 M€ solutions for Compute & Storage 

 
Human capital 
Table 2.6: Human capital challenges 

Challenges  Generic Domain specific 

Data stewards Lack of data stewards 

Alignment on roles/profiles 

Lack of skills (scripting, data conversion, tooling) 

Lack of knowledge (meta data, data, data structures) 

Lack of hours/capacity 

Lack of career perspectives 

Rewards & recognition 

Need to document expertise 

Organisational support 

Lack of domain knowledge 

A lot of data has been generated, 
illumina, nanopore, transcriptomics, 
metagenomics. A lot of money has been 
spent on generating data, but there is no 
staff available to actually do the analysis. 

Training Alignment on skills/ curriculum 

National coherent training program 

Lack of trainer 

Domain specific training 
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Table 2.7: Human capital solutions 

1 M€ solutions  Generic Domain specific 

Data stewards Certification 

Inventory of data stewards 

Create a DS/DM/DS community 

More DS fte 

Set up a pool of data stewards to help organisations making 
the first step towards a FAIR federated data infrastructure 

More often using the model of the BioHackathon: 
dedicated/focus time to work on something and co-create 
together 

Mobile troubleshooting brigade 

Each of the UMC's allocate 1 FTE to 
work in a dedicated virtual team, 
managed nationally 

Training Train the trainer programme 

Set up training for researchers 

National curriculum 

Make data FAIR, and create training material while doing so 

Training programmes for health/life 
science startups 

 

Policy & funders 
Table 2.8: Policy & funding challenges 

Challenges   Generic Domain specific 

Policy 
Advice for knowledge institutes (executive committee) to 
develop a research IT plan/vision including data storage, data 
stewardship etc 
Institutional borders 
Long term vision on data management & importance of data 
stewards 
Role of eScience center & SURF in the long term 
No clear data management policy 
No national mandate 
Board: also think about the costs of storing data not only 
generating data 
Insufficient coordination  
No leadership in making data FAIR 

Local DCC's lack specific LSH 
knowledge 

Some institutes (like NKI) don't 
have a local DCC 

Funders Insufficient rewards for working with FAIR 

Possibility to put eg 0.1 fte bioinformatician on a grant 

Funders stimulate temporary contracts/don’t stimulate the fixed 
positions, loss of knowledge by people who leave 

Funding for archiving. More and more data and no one is going 
to pay for it to retain it. Not all grants offer the possibility 
Funders expect a “basic infrastructure” to be in place in 
institutes, but what do they expect exactly? How much FTE 
support/advise and what tools? This should be discussed and 
agreed upon on higher levels (e.g.board of directors) 
We need a sustainable approach 
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Table 2.9: Policy & funding solutions 

1 M€ solutions  Generic Domain specific 

Policy Install a local DCC in all institutes 

Coordinated action, on a national level a coordinator of a ‘making 
data FAIR’ group 

Use data hub as driving force to open up data 

More mandate on a national level 

Trust framework for LSH 
community 

Create funds for people actually 
doing the work, like with 
implementing new EPD's in 
hospitals 

Funders 
Sustainability: create funding opportunities 
Connecting TDCC funds to ongoing funded projects ZonMw: funds only granted 

when data was being reused 

Bringing in money from industry 
matched by growth fund 

 
Communication 
Table 2.10: Communication challenges 

Challenges Generic Domain specific 

  
Compelling use cases 

Lack of good examples 

Find incentives for board of organisations, management, 
researchers 

Willingness/mindset 

Cultural change 

Patients/citizens not aware of the 
importance of data 

 
 
Table 2.11: Communication solutions 

1 M€ 
solutions  

Generic Domain specific 

  
Use case/pilot projects to create awareness and demonstrate 
the essentiality of FAIR data 
Share success stories 
Make scientist aware that they have the moral obligation to 
make sure that data is being reused 
Communicate that data stewards can enhance the value of 
data  
Involve decision makers 
Highlight the benefits (reused data can lead to new insights, 
citations, etc) 
Linking with local DCC's, the two other thematic DCC's and 
SURF 

Strengthening digital life science 
community 
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Annex 3 - Glossary of frequently used terms and acronyms 
  
DANS: Data Archiving and Network Services 
DMP: Data Management Plan  
DTL: Dutch Tech Center  for Life Science 
ELSI: Ethical, Legal Societal Issues  
EOSC: European Open Science Cloud 
ESFRI: European Strategic Forum for Research Infrastructures  
EZK: Ministerie van Economische Zaken en Klimaat  
FAIR: Findable, Accessible Interoperable Reusable   
GDPR: General Data Protection Regulation  
GWI: Grootschalige Wetenschappelijke Infrastructuur 
Health-RI: National data infrastructure for health Research and Innovation   
KNAW: Koninklijke  Nederlandse Akademie van Wetenschappen  (Royal Netherlands Academy of Arts and 
Sciences) 
LCRDM: National Coordination Point Research Data Management   
LDCCs: Local Digital Competence Center(s) 
LSH: Life Science and Health  
NCBI: National Center for Biotechnology Information 
NES:  Natural and Engineering Sciences  
NLeSC: Netherlands eScience center 
NPOS: National Platform Open Science  
NWA: Nationale Wetenschapsagenda (Dutch Research Agenda)  
NWO: Nederlandse Organisatie voor Wetenschappelijk Onderzoek (Dutch Research Council)  
OCW: Ministerie van Onderwijs, Cultuur en Wetenschap  
PC-GWI: Permanente Commissie voor Grootschalige Wetenschappelijke Infrastructuur (Permanent Committee 
for Large -Scale Research Infrastructure)  
RDA: Research data Alliance 
RDNL: Data Research Netherlands  
SGF: Samenwerkende Gezondheid Fondsen 
SSH: Social Sciences and Humanities 
STZ: Samenwerkende Topklinische Ziekenhuizen    
TDCCs: Thematic Digital Competence Center(s) 
TNO:  Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk (Netherlands Organisation for Applied 
Scientific Research)  
TO2: Federatie: Samenwerkingsverband  voor Toegepast Onderzoek   
UMCs: University Medical Center(s) 
WDS: World Data System  
VWS: Ministerie van Volksgezondheid, Welzijn en Sport  
ZonMw: Nederlandse Organisatie voor Gezondheidsonderzoek en Zorginnovatie 
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