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1 Introduction 
 

1.1 Background 

This brochure contains information regarding submitting research proposals for the Energy Systems Integration call. The 
Dutch Research Council (NWO), Top Sector Energy, the Taskforce for Applied Research (SIA), and the Netherlands eScience 
Center (NLeSC) invite researchers with backgrounds in exact, technical and natural sciences, and humanities and social 
sciences disciplines to submit proposals.  

Focus 

This is this programme's third call. Energy systems integration intends to connect, integrate and optimize the various 
infrastructures in terms of production, transport and storage of energy in the shape of gas, electricity and heat/cold. This call 
pays specific attention to digitization.  

Funders 

This call has been designed by the NWO Domains Science and Social Sciences and Humanities together with the Top Sector 
Energy’s Systems Integration Programme, the Taskforce for Applied Research (SIA), and NLeSC. These parties together fund 
the call through a cash or in kind contribution. 

Interfacing with Top Sector Energy and Mission-oriented Innovation Policy 

This call links up with the goals of the Top Sector Energy's Systems Integration Programme1, and the government's new 
Mission-oriented Innovation Policy2, and the Mission-oriented Multi-year Innovation Programme (MMIP) 13 'A robust and 
socially supported energy system'3. Links to the agenda and MMIP are included in the thematic description of annex 6.1.  

Interfacing with the digitization theme 

This call links up with the digitization theme from the Knowledge and Innovation Contract (KIC) 2018-2019 between NWO 
and the Top Sector Energy. Links to digitization have been included in the thematic description of appendix 6.1. The 
foundation for this was the Digitization in the Energy Landscape report4.  

 

                                                                    

 

 

1 https://www.topsectorenergie.nl/systeemintegratie  
2 https://www.topsectoren.nl/missiesvoordetoekomst  
3 https://www.klimaatakkoord.nl/documenten/publicaties/2019/03/12/innoveren-met-een-missie  
4https://www.topsectorenergie.nl/sites/default/files/uploads/Algemeen/Rapport%20-
%20Digitalisering%20in%20het%20energielandschap%20webversie_0.pdf  

https://www.topsectorenergie.nl/systeemintegratie
https://www.topsectoren.nl/missiesvoordetoekomst
https://www.klimaatakkoord.nl/documenten/publicaties/2019/03/12/innoveren-met-een-missie
https://www.topsectorenergie.nl/sites/default/files/uploads/Algemeen/Rapport%20-%20Digitalisering%20in%20het%20energielandschap%20webversie_0.pdf
https://www.topsectorenergie.nl/sites/default/files/uploads/Algemeen/Rapport%20-%20Digitalisering%20in%20het%20energielandschap%20webversie_0.pdf
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1.2 Available budget 

A programme budget of at least M€ 4.7 and at most € 5.0 is available for setting up and executing this call. This cash 
funding is made available by: 

- NWO domains Science and Social Sciences and Humanities (M€ 1.5001 + M€ 0.5) 
- The Ministry of Economic Affairs and Climate Policy, on behalf of the Top Sector Energy (M € 1.450) 
- The NWO contribution to the Top Sector Energy for the Digitization in the Energy Landscape theme (M€ 1) 
- Taskforce for Applied Research SIA (M€ 0.25 – 0.5) 

 
On top of the programme budget, a maximum of k€ 50 will be used for additional programme initiatives with 
respect to knowledge transfer (meetings, among other things), made available by the Ministry of Economic Affairs 
and Climate Policy. 

On top of the programme budget, the Netherlands eScience Center will provide an in kind contribution of M€ 1.2. 
This is used for the employment of 12 person years5 of eScience Research Engineers at NLeSC. A maximum of 10 
person years will be appointed to projects, and at least two will be appointed to the programme as a whole. The 
decision for the appointment of these 12 person years is made by the NLeSC board, not NWO. 

 

1.3 Validity of the call for proposals  

The deadline for requesting a mandatory consultation with NLeSC is 3 November 2019, at 14:00 hrs CE(S)T. 

The submission deadline for the mandatory pre-proposal is 3 December 2019 at 14:00 CE(S)T. 

The deadline for submitting proposals is 16 June 2020, at 14:00 CE(S)T. 

                                                                    

 

 

5 One person year equals 1.0 FTE for 1 year, or e.g. 0.5 FTE for 2 years. 
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2 Aim 
The aims of this call are described below.  

Public-private cooperation  

The results of this call must answer knowledge questions among both the business community and public and 
social institutions. Hence, projects in this call are drawn up by a consortium of, on the one hand, researchers and, 
on the other hand, business community partners and/or public/social institutions (business community partners 
and/or public/social institutions will henceforth be referred to as 'public/private parties'; examples of such parties 
are: power companies, start-ups, municipalities, water boards. Knowledge institutions, such as universities, are not 
a public/private party).  

The Top Sector Energy and the Ministry of Economic Affairs and Climate Policy will invest additional funds in this 
call to stimulate pre-competitive research. Public/private parties can contribute in kind or in cash (the mandatory 
contribution can be made fully or partially in cash, but this is not mandatory). The purpose of the contribution is 
that these parties help flesh out the knowledge question, provide relevant information from practice, and 
participate so the knowledge is shared and the results of the research can be properly absorbed. 

 Digital technologies for systems integration 

This call should result in state-of-the-art digital technologies for energy systems integration. These technologies 
should use current standards, frameworks, etc. as much as possible and be suitable for reuse by all parties (for both 
research and practical application). That is why there is cooperation with NLeSC in this call and why this call is 
linked to the Digitization in the Energy Landscape theme. 

Chain-wide innovation  

This call should provide results that can be developed further for applied use. Cooperation with universities of 
applied sciences and TO2-institutes (apart from public-private cooperation) is useful to achieve this. That is why 
there is cooperation with SIA and the Top Sector Energy in this call. Universities of applied sciences and TO2-
institutes can act as co-applicants and participate in the research and its application. 

 

2.1 Thematic scope of the call 
 
Energy systems integration 

This call covers the broad spectrum of the entire energy system. The call does focus on one specific aspect: 
improving integration of the energy system (components). There are multiple fields in which integration can be 
improved: 
 

- A combined approach of (interactions) between at least two energy carriers and/or physical 
infrastructure (in the physical or social domain); 
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- A combined approach of at least two interacting actors and/or systems at different scale levels (e.g. 
networks, aggregators, BRPs6, etc.). Individual end users do not count towards the minimum 
requirement of two actors/systems; 

- Combining beta/technological perspectives with perspectives from the humanities and social 
sciences. 
 

The proposal must explain how improved integration is achieved in at least one of these three fields. 
 
Research that focuses specifically on one component of the system does not fit this programme. Examples include: 
research into improving energy generation (e.g. wind turbines, solar cells), storage techniques (e.g. electrical 
batteries), and energy conversion techniques (e.g. with electrolyzers). These topics can only be researched in their 
interaction and cohesion with other components of the energy system. 
 
Applicants are advised to take note of the projects that formed from the prior two calls7 to gain better insight into 
the research field, and to expand on the results of these projects. 
 
Themes of this call 

The call has the following research themes that are further elaborated on in annex 6.1.  
 
A. Ensuring informed decision making and enabling energy system change 
This theme serves to develop the analysis techniques, methodologies and tools required for supporting multi-actor 
decision-making processes and policy development. 
 
Relevant disciplines are, among others: humanities and social sciences (economics, law, public administration, 
innovation sciences, ethnography, ethics, history), energy technology (energy supply and use), computer science, 
computational science, and mathematics. 
 
B. Long-term planning and maintenance of physical energy infrastructure 
This theme serves to develop methodologies, techniques and tools for planning and maintaining the physical 
Infrastructure. 
 
Relevant disciplines are, among others: technical sciences such as electrical engineering, physics, chemistry, 
mathematics, computer science, and computational science. 
 
C. Management, flexibility and digitization in operational energy systems 
This theme serves to develop methodologies, solutions and tools for designing and stimulating flexibility 
approaches, automated management systems, and use of data and knowledge. 
 
Relevant disciplines are, among others: computer science, mathematics, technical sciences such as electrical 
engineering, physics, chemistry, computational science, business administration, economics, and other humanities 
and social sciences. 
 

                                                                    

 

 

6 Balance Responsible Parties, or 'persons responsible for the programme' 

7 See https://www.nwo.nl/en/news-and-events/news/2018/01/grants-awarded-for-energy-system-integration--big-
data.html and https://www.nwo.nl/actueel/nieuws/2016/ew/35-miljoen-euro-voor-onderzoek-duurzaam-
energiesysteem.html 

https://www.nwo.nl/en/news-and-events/news/2018/01/grants-awarded-for-energy-system-integration--big-data.html
https://www.nwo.nl/en/news-and-events/news/2018/01/grants-awarded-for-energy-system-integration--big-data.html
https://www.nwo.nl/actueel/nieuws/2016/ew/35-miljoen-euro-voor-onderzoek-duurzaam-energiesysteem.html
https://www.nwo.nl/actueel/nieuws/2016/ew/35-miljoen-euro-voor-onderzoek-duurzaam-energiesysteem.html


5 

Chapter 2: Aim / Energy System Integration 

Out-of-scope topics 
Research into use of space are outside the scope of this call. 
 
 
Multidisciplinary research  

Various scientific disciplines are required to meet the challenges in this field of research (described in annex 6.1): 
mathematics, computer science, electrical engineering, economics, psychology, law, innovation sciences, ethics, 
etc. all provide relevant insights for creating good solutions. A multi-disciplinary approach is essential for many 
challenges. That is why the multi-disciplinary approach is evaluated in the assessment of the proposals (see the 
assessment criteria in section 4.2). 
 
A multi-disciplinary approach can consists of a combination of disciplines within one domain (so either 
beta/technical, or alpha, or gamma), or a combination of disciplines from two or all of these domains. 
 
 
Netherlands eScience Center 

As stated in chapter 2, one important goal of this call is to make state-of-the-art digital technologies for energy 
systems integration widely available in a reusable way. That is why NLeSC is cooperating with this call. Every 
proposal makes mandatory use of the expertise8 and Research Software Directory9 of NLeSC and is provided 
personnel support in the shape of NLeSC research engineers (see section 3.2.3). Applications can only deviate from 
the mandatory eScience component of the proposals if properly motivated. For more information, see section 4.1. 
 
NLeSC offers extensive support in the field of research software for alpha, beta, gamma and technical researchers. 
On the one hand, this concerns specific research techniques, such as simulation, optimization, text analysis, 
machine learning, network analysis and multiscale modelling. On the other hand, it concerns general software 
engineering support, such as for integrating software components, graphical user interfaces and making software 
more efficient. You can find more examples in annex 6.2, but it is always possible to request expertise in the fields 
where NLeSC currently has little expertise. You are invited to contact NLeSC to discuss the options.  
 
eScience technologies cannot simply be considered useful external tools; an optimal result is not achieved until 
these technologies are realized in synergy with science. That is why a consultation between applicants and NLeSC is 
mandatory. This should lead to a fully-fledged and integrated participation of eScience Research Engineers in the 
executed projects. 

                                                                    

 

 

8 See annex 6.2 and https://www.esciencecenter.nl/NLeSC_Core_Technological_Competences_2019.pdf  

9 https://www.esciencecenter.nl/NLeSC_Research_Software_Directory_2019.pdf  

https://www.esciencecenter.nl/NLeSC_Core_Technological_Competences_2019.pdf
https://www.esciencecenter.nl/NLeSC_Research_Software_Directory_2019.pdf
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3 Guidelines for applicants 
 

3.1 Who can apply 

Full, associate and assistant professors and other researchers10 with a comparable position can submit a proposal if 
they: 

− are employed by one of the following organizations: 
o Universities established in the Kingdom of the Netherlands; 
o University medical centres;  
o NWO and KNAW institutes; 
o the Netherlands Cancer Institute; 
o the Max Planck Institute for Psycholinguistics in Nijmegen; 
o the Dubble Beam line at the ESRT in Grenoble; 
o NCB Naturalis; 
o Advanced Research Centre for NanoLithography (ARCNL); 
o Princess Máxima Center. 

 
- and employment (appointment duration) for at least the duration of the research for which the subsidy is 

requested. Personnel with a zero-hours appointment are excluded from submitting a proposal. 
 

Additional conditions11: 
 

- Main applicants always work for an above-mentioned NWO-acknowledged knowledge institution; 
- Co-applicants must work for an above-mentioned NWO-acknowledged knowledge institution (and meet 

the above-mentioned additional condition regarding employment), a university of applied sciences12, or a 
TO2-institute13; 

- An exception on the required appointment duration can be made for: main applicants or co-applicants 
with a 'tenure track' appointment that does not cover the full duration of the project. In such a case, the 
applicants must prove by letter that adequate supervision for the full duration of the research has been 
guaranteed for all researchers for which subsidy is applied for; 

- Co-applicants of a university of applied sciences have a position as lecturer or demonstrable research 
experience of three or more years; 

- Co-applicants of a TO2-institute must be experienced researchers with a paid appointment at a TO2-
institute in the position of medior scientist or higher; 

                                                                    

 

 

10 This Call for Proposals uses the term 'researchers' for both women and men. 

11 'applicants' is used to indicate both main applicants and co-applicants. 

12 The universities of applied sciences intended in this call are government-funded universities of applied sciences as 
intended in article 1.8 of the Higher Education and Research Act. 

13 The members of the TO2-federation are Deltares, ECN, Marin, NLR, TNO and WUR/DLO. Also see http://www.to2-
federatie.nl. 

http://www.to2-federatie.nl/
http://www.to2-federatie.nl/
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- An applicant can only apply from one institute. If the applicant has an appointment at more than one 
institute, university of applied sciences, or TO2-institute, then a choice needs to be made; 

- An applicant also cannot act as the representative of an involved public/private party; 
- Employees of the eScience Center cannot be co-applicants, and cannot co-write proposals. 

Additional conditions for the consortium: 

- The main applicant submits the proposal on behalf of the entire consortium, which consists of: the 
academic (co)applicants, any other involved scientists, private parties and/or public parties; 

- The consortium contains at least one private or public party; 
- Every public/private party appoints a representative who represents the consortium together with the 

applicants; 
- A representative of a public/private party cannot also be an applicant. However, 'distanced' advisory 

positions are not excluded by default; 
- Smaller/younger companies/start-ups must not have been created especially for the project. The guideline 

is that the company must have existed for at least one year; 
- The involved public/private parties will together provide the required co-funding. For more information, 

see section 3.5.  
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3.2 What can be applied for 

For a research proposal in this round, a total of at least € 481,410 and a maximum of € 1,294,793 can be applied for. 
The funds to be applied for in this round (the standardized budget modules and other resources available within 
this call for proposals), and any other minimums and maximums are displayed in the table below. Additional 
restrictions are also be stated below. The budget modules' full text can be found in annex 6.6. Only apply for the 
essentials to perform the research. 

 

3.2.1 Overview of funds to apply for and minimums/maximums 

 Type of funds Min. amount  Max. amount 

  Number / percentage Sum 
NWO 
 

Personnel 2 PhD/postdoc 
+ k€ 10 bench fee  3 positions + k€ 15 bench fee € 732,306 

Research leave  2 x 5 months post-doc salary € 59,090 

Material  3 FTE x k€ 15 x 4 years14 € 180,00015 

Knowledge utilization   € 25,000 

Money follows Cooperation   Up to 50% of NWO 
subsidy 

Subtotal NWO   € 1,000,000  

HBO 
Optional 

Personnel   € 75,000 

Material  33% of HBO personnel € 25,000 
TO2 
Optional 

Personnel  20% of NWO personnel € 146,461 

Material  33% of TO2 personnel € 48,332 

NLeSC 
mandatory 

Personnel 1.5 py16  2.5 py  

Table 1: funds to be requested. The left column contains the four types of institutes where funds can be spent – 
here 'NWO' represents 'NWO-acknowledged knowledge institutions'. An empty box in the 'Min.' and 'Max.' columns 
indicates there is no set minimum or maximum. 

Grant amount 

The minimum grant amount per project is € 481,410 and the maximum grant amount per project is € 1,294,793.  

For each project there is a maximum of a total of k€ 1,000 for the modules that can be spent at NWO-
acknowledged knowledge institutes (the modules stated in the 'NWO' row of Table 1). 

 

                                                                    

 

 

14 If properly motivated, this maximum can be deviated from, see the budget module text in annex 6.6. 

15 If properly motivated, this maximum can be deviated from, see the budget module text in annex 6.6. 

16 One person year (py) equals 1.0 FTE for 1 year, or e.g. 0.5 FTE for 2 years.  
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Personnel NWO-acknowledged knowledge institutions 

The minimum amount for the module is 2 positions, and these positions must be 4-year PhD candidates and/or 3-
year post-docs of 1 FTE. The maximum amount for the module is 3 positions (e.g. 3 PhD candidates). Only the third 
position can be filled in with: PDEng, MD-PhD, shorter-term PhD candidate, or shorter-term post-doc. 

Research leave 

Maximum of two main applicants and/or co-applicants of NWO knowledge institutions can use this module. This is 
only possible if it has been specified which tasks require replacement, which replacement personnel will be 
appointed and when this is confirmed via a letter signed by the dean. 

Mandatory co-funding  

Public and/or private parties will provide a mandatory contribution of at least 15% of the total project budget. The 
project budget consists of funds applied for at NWO (all budget modules together) plus the co-funding. In other 
words: the co-funding percentage = co-funding / (NWO grant + co-funding). This 15% co-funding can be provided in 
kind, in cash, or a combination thereof. 

Additional co-funding on top of the minimum 15% does not affect the grant amount. Thus, cash co-funding is used 
to reduce the NWO contribution to the project and cannot be used by the applicant for increasing the project 
budget. 

3.2.2 Other resources to be requested 

Personnel eScience Center 

You can apply for between 1.5 and 2.5 person years17 in eScience Research Engineers. eScience Research Engineers 
are scientists employed by the eScience Center (NLeSC) who work at the interface between various scientific 
disciplines and advanced IT. They are a comprehensive part of the intended research team and focus on the 
development and implementation of eScience technologies and software. Firstly, they will ensure the research 
team is able to easily and effectively use the intended IT. They can help with the interpretation of the research 
results and make the provided eScience tools available for a widespread group of users. Where possible, they will 
contribute to the research team's publications as co-authors. The NLeSC Research Engineers perform their activities 
at both NLeSC in Amsterdam and at the project sites (typically the main applicant's institute). Thus, they contribute 
directly to the project team while maintaining a direct link with the expertise of the eScience Center and its 
broader networks. 

                                                                    

 

 

17 One person year equals 1.0 FTE for 1 year, or e.g. 0.5 FTE for 2 years. One person year at NLeSC equals 1,680 working 
hours. The person years can be divided over the full duration of the project. 85% of these person years is intended for all 
activities directly related to the project and that are performed by one or more eScience Research Engineers, as well as by 
the appointed eScience Coordinator who supervises the project. The other 15% concerns activities for scientific research in 
general (including internal communication, knowledge transfer and education). 
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It is recommended that you read up on the expertise of NLeSC18 and the Research Software Directory19 that will 
serve as the foundation for all projects when preparing your proposal. 

Proposals without eScience component 

If the applicant feels no eScience component fits the proposal, then a proposal can be submitted without an 
eScience component. The applicant's choice must be properly motivated in the proposal. This motivation will be 
included in the assessment of the proposal by the assessment committee. 

Decision about granting eScience Research Engineers 

The decision about granting eScience Research Engineers is made by NLeSC, not NWO. However, for simplicity's 
sake, you will apply for all resources described in this call in one proposal. You will submit this proposal with NWO. 
If the proposal is admissible, then it will be sent to NLeSC for a decision by the NLeSC board about Research 
Engineers to be appointed. 

3.2.3 Miscellaneous 

National e-Infrastructure 

Proposals with a need for an e-Infrastructure can obtain additional support from SURF and DANS. This additional 
support is not a part of proposals in this call. You must apply for this separately.20 

3.3 When can applications be submitted 

The deadline for requesting a mandatory consultation with NLeSC is 3 November 2019, at 14:00 hrs CE(S)T. 

The deadline for submitting a mandatory pre-proposal is 3 December 2019, at 14:00 CE(S)T. 

The deadline for submitting full proposals is 16 June 2020, at 14:00 CE(S)T.  

When you submit your application to ISAAC you will also need to enter additional details online. You should 
therefore start submitting your application at least one day before the deadline of this call for proposals. 
Applications submitted after the deadline will not be taken into consideration. 

  

                                                                    

 

 

18 See annex 6.2 and https://www.esciencecenter.nl/NLeSC_Core_Technological_Competences_2019.pdf  

19 https://www.esciencecenter.nl/NLeSC_Research_Software_Directory_2019.pdf 

20 https://www.esciencecenter.nl/NLeSC_Dutch_National_e-Infrastructure_2019.pdf  

https://www.esciencecenter.nl/NLeSC_Core_Technological_Competences_2019.pdf
https://www.esciencecenter.nl/NLeSC_Research_Software_Directory_2019.pdf
https://www.esciencecenter.nl/NLeSC_Dutch_National_e-Infrastructure_2019.pdf
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3.4 Preparing a proposal 

NWO assumes for each submitted proposal that the applicant has informed the institute and that the university or 
the institute accepts the grant conditions of this programme. 

Components of the application 

An application consists of: 

- Application form (pre-proposal or full proposal); 
- Letter of commitment from each co-funding party (optional in pre-proposal phase); 
- Referees and non-referees. 

Submission of a pre-proposal is mandatory. Proposals without corresponding pre-proposal will not be accepted.  

Application form 

- Download the application form from the online grant application system ISAAC, or from the NWO website (at 
the bottom of the funding instrument web page https://www.nwo.nl/en/research-and-
results/programmes/enw/energy-system-integration/index.html); 

- There are separate forms for the pre-proposal and the full proposal on the website; 
- Fill in the form; 
- The proposal must be written in English; 
- Save the form as pdf and upload it to ISAAC. 

Letters of commitment 

With the letter of commitment the co-funding party obliges themselves to providing the specified cash or in kind 
contribution. 

- The format prescribed by NWO must be used; 
- Download the format on the funding instrument's webpage; 
- Fill in the form; 
- The content of the contribution provided must be clearly specified; 
- Letters of Commitment are not mandatory in the pre-proposal phase. 

Referees and non-referees 

As an applicant, you can provide three to five suggestions for referees as well as a maximum of five people who 
cannot act as referees (non-referees). This is not mandatory. Referees: 

- do not work in the Netherlands; 
- have not worked with the (co)applicants in the past three years; 
- are people with whom the (co)applicants are currently not working or are not expecting to work with in the 

near future. This applies to all forms of cooperation, not only joint publications. 

You can submit the non-referees and referee suggestions in ISAAC together with your application. 

  

https://www.nwo.nl/en/research-and-results/programmes/enw/energy-system-integration/index.html
https://www.nwo.nl/en/research-and-results/programmes/enw/energy-system-integration/index.html
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3.5 Conditions on granting  

The NWO Grant rules 2017 and the Agreement on the Payment of Costs for Scientific Research apply to all 
proposals. 

C o - fu n d in g  

Public and/or private parties will provide a mandatory contribution of at least 15% of the total project budget. The 
project budget consists of funds applied for at NWO (all budget modules together) plus the co-funding. In other 
words: the co-funding percentage = co-funding / (NWO grant + co-funding). This 15% co-funding can be provided in 
kind, in cash, or a combination thereof. 

Additional co-funding on top of the minimum 15% does not affect the grant amount. Thus, cash co-funding is used 
to reduce the NWO contribution to the project and cannot be used by the applicant for increasing the project 
budget. 

Note that organizations that can submit proposals in this call (NWO-acknowledged knowledge institutes, TO2-
institutes, universities of applied sciences) cannot provide co-funding. 

Examples of public/private parties that can provide co-funding are: power companies, grid companies, start-ups, 
municipalities, water boards, ministries, energy cooperatives, housing corporations and environmental 
organizations.  

You can find more information about the co-funding conditions in annex 6.4. 

P r o j e c t  a g r e e m en t  

After NWO grants the project, the research institutes and public/private partners involved must enter into a project 
agreement with NWO and NLeSC. This contains agreements regarding: 

- (Public/Private) funding of the project; 
- Ownership of knowledge and intellectual property rights: background knowledge (input, access and use);  
- Foreground knowledge (entitlement rights, access and use);  
- Reporting obligations and exchanging results; 
- Publication: 
- Confidentiality; 
- Dispute settlement; 
- Indemnification/liability.  
 
The Project Agreement Model can be found on the aforementioned website. You can only deviate from this model 
with NWO's permission. More information can be found in annex 6.3. 

I n t e l l ec t u a l  P ro p e r t y  

The project agreement contains agreements entered into before the start of the project regarding the intellectual 
property of the research results. There are two options: 

- Ownership is divided according to an 'adequate reflection' of the efforts, contributions and interests; 
- The project party who generated the result owns the property. 
 
See annex 6.3 for more information. 

https://www.nwo.nl/en/funding/funding+process+explained/nwo+grant+rules+2017
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A d m i n i s t r a t i v e  a n d  p r a c t i c a l  p r o je c t  ma n a g e m en t   

Projects are administered by the office of NWO Domain Science. 

NLeSC appoints a coordinator for every project who supervises the Engineer(s) appointed to the project. The 
coordinator, together with the main applicant, monitors the eScience results of the project. There is a progress 
meeting with the eScience center at least once a year. 

Every project must also organize an annual meeting with its partners and any potential users, the project meeting. 
The users committee of a project consists of at least the public/private parties involved, but can – with the 
permission of the co-financiers – also contain other users. 

P r o g r a m m e c o h e r e n c e  

The ambition is that this call will lead to a coherent programme with synergies between projects and knowledge 
exchange. That is why projects make a mandatory contribution to dissemination activities, meetings, work groups 
and reports. These can be organized by NWO or other parties (such as Top Sector Energy) together with NWO.  

An important part is the annual or bi-annual programme meeting where all project leaders and project participants 
are present. 

The programme coherence is safeguarded by a programme committee that monitors the progress of the projects 
on an annual basis. The programme committee contains representatives of the funding parties and the scientific 
community.  

O p e n  A c c e s s  

All scientific publications resulting from research that is funded by grants derived from this call for proposals are to 
be immediately (at the time of publication) freely accessible worldwide (Open Access). There are several ways for 
researchers to publish Open Access. A detailed explanation regarding Open Access can be found on 
http://www.nwo.nl/openscience-en.     

D a t a  m a n a g e m en t   

Good research comes with responsible data management. NWO wants research data that is the result of research 
financed through public funds to be 'freely' and sustainably available for reuse by other researchers as much as 
possible. Moreover, NWO wants to increase awareness among researchers regarding the importance of 
responsible data management. As such, proposals must meet NWO's data management protocol. This protocol 
consists of two steps:  

1. Data management section 

The data management section is part of the research proposal. Researchers should answer four questions about 
data management within their intended research project. Therefore before the research starts the researcher will 
be asked to think about how the data collected must be ordered and categorised so that it can be made freely 
available. Measures will often need to be taken during the production and analysis of the data to make their later 
storage and dissemination possible. Researchers can state which research data they consider to be relevant for 
storage and reuse. 

2. Data management plan 

http://www.nwo.nl/openscience-en
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After a proposal has been awarded funding the researcher should elaborate the data management section into a 
data management plan. The data management plan is a concrete elaboration of the data management section. In 
the plan the researcher describes whether use will be made of existing data or a new data collection and how the 
data collection will be made FAIR: Findable, Accessible, Interoperable, Reusable. The plan should be submitted to 
NWO via ISAAC within a maximum of 4 months after the proposal has been awarded funding. NWO will approve 
the plan as quickly as possible. Approval of the data management plan by NWO is a condition for disbursement of 
the funding. The plan can be adjusted during the research. 

Further information about the data management protocol of NWO can be found at 
https://www.nwo.nl/en/policies/open+science/data+management. 

S o f t w a r e  su s t a in a b i l i t y  

Good research comes with responsible software management. NWO and eScience Center want software that is the 
result of research financed through public funds to be 'freely' and sustainably available for reuse by other 
researchers as much as possible. Moreover, NWO wants to increase awareness among researchers regarding the 
importance of responsible software sustainability. As such, proposals must meet the eScience Center's software 
sustainability protocol. 

1. Software sustainability section  

The software sustainability section is a part of the research proposal. Researchers must answer a number of 
questions regarding software sustainability within their intended research project. The way in which licensing and 
publication of developed research software is regulated so it is freely available must be provided. Measures must 
often already be taken upon the formation of the software in order to allow for long-term reuse. Researchers can 
indicate themselves which research software they consider relevant for publication and reuse. 

2. Software sustainability plan 

After the acceptance of a proposal with an eScience component, the researcher must turn the software 
sustainability paragraph into a software sustainability plan. This plan must be submitted to NWO via ISAAC no later 
than within 4 months after the proposal is granted. The eScience Center will approve the plan as soon as possible. 
Approval of the software sustainability plan by the eScience Center is a condition for the grant provision. The plan 
can be adjusted during the research. 

The eScience Center's software sustainability protocol can be found here: http://www.esciencecenter.nl/funding 
(under Relevant Documentation). 

S t a r t  of  p r o j ec t s  

Projects must start within six months after the signing of the grant decision. NWO can choose to withdraw the 
grant if this condition is not met. 

Projects can only start if the project agreement, data management plan and software sustainability plan have been 
submitted and approved.  

 

3.6 Submitting an application 

An application can only be submitted to NWO via the online application system ISAAC. Applications not submitted 
via ISAAC will not be taken into consideration.  

A principal applicant must submit his/her application via his/her own ISAAC account. If the principal applicant does 
not have an ISAAC account yet, then this should be created at least one day before the application is submitted to 

http://www.nature.com/articles/sdata201618
https://www.nwo.nl/en/policies/open+science/data+management
http://www.esciencecenter.nl/funding
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ensure that any registration problems can be resolved on time. If the principal applicant already has an NWO-
account, then he/she does not need to create a new account to submit an application.  

For technical questions please contact the ISAAC helpdesk, see Section 5.1.2. 
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4 Assessment procedure 
 

4.1 Procedure 

P r o c e d u ra l  s te p s  

Support for project idea formulation 
If you are not sure if your project idea fits the call, or if you are looking for suitable partners for your project idea, 
you can contact NWO. To do so, send your project idea to NWO (see section 5.1 and 5.2).  
 
Mandatory consultation eScience Center  
There is an eScience component to be found for most topics within the scope of this call (see annex 6.1 for the 
topics), and thus an NLeSC contribution too. In preparation for the pre-proposal to be submitted, each research 
consortium is obliged to contact the eScience Center for advice regarding the eScience component of the proposal 
(see section 5.1 for contact information) by means of a consultation. You are requested to request this meeting as 
soon as possible, but in any case no later than one month before the deadline of the pre-proposal phase and full 
proposal phase. Send your proposal for a consultation to the NLeSC email address with the NWO email address of 
this round as CC (see section 5.1). 
A meeting is mandatory, even for applicants who expect eScience not to play a part in the research. You are 
requested to properly read through the expertise description of NLeSC (see annex 6.2). All consortia are provided 
with advice equally; expressly without preferential treatment. Employees of the eScience Center will only provide 
advice, and are not permitted to co-write a pre-proposal. The applicants are free to decide on how to use this 
advice in the pre-proposal. 
 
Proposals without eScience component 
If the applicant feels no eScience component fits the proposal, then a proposal can be submitted without an 
eScience component. In this case, no eScience Research Engineer person years are requested. The applicant's 
choice must be properly motivated in the proposal. This motivation will be included in the assessment of the 
proposal by the assessment committee. 
 
Admissibility 
The first step in the assessment procedure is to test whether an application is admissible. Only those proposals that 
satisfy the criteria stated in Chapter 3 are admissible and will be taken into consideration. Whether or not the 
mandatory consultation with NLeSC took place is also checked. Admissibility is checked for both the pre-proposal 
and the full proposal. 
 
Assessment Committee 
NWO appoints an independent committee that assesses the proposals. The assessment committee will consist of 
independent experts from both applied and fundamental research, and an independent expert from the business 
community.  
 
Pre-proposal advice 
The assessment committee assesses and prioritizes the pre-proposals based on the assessment criteria (see section 
4.2) without using external advisers. Based on the quality of the pre-proposal, the ranking of the pre-proposal with 
respect to the other pre-proposals, and the possibilities the committee sees for improving the proposal, the 
committee will provide a non-binding advice to either turn the proposal into a full proposal or not. The basic 
principle is that the total requested budget of the pre-proposals with a positive recommendation is about twice the 
available budget. Applicants can ignore this recommendation and still submit a full proposal. There is no option for 
a formal objection, because it concerns a non-binding recommendation. All applicants receive a motivation for the 
advice drawn up by the assessment committee including any remarks that are useful in elaborating the pre-
proposal.  
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Meeting eScience Center  
All applicants who receive a positive advice for writing a full proposal from the assessment committee will receive 
an invitation for a meeting with the eScience Center. The applicants and eScience Center will discuss how the 
eScience component can be elaborated in more detail in the full proposal. Possible remarks made by the 
assessment committee will be included. Employees of the eScience Center will only provide recommendations, and 
are not permitted to co-write a proposal. This meeting is not necessary if the proposal does not include an eScience 
component. 
 
Applicants with a negative advice that describes shortcomings of the eScience aspects can also request for a 
meeting if they can argue properly that they will be able to remove the eScience shortcomings through an adjusted 
research approach.  
 
Referees and response  
As soon as the full proposal is deemed admissible, NWO will present it for advice from external referees. These are 
independent advisers with expertise in the proposal's field(s). NWO strives towards consulting three referees per 
proposal, but at least two referees will assess each proposal. The referees assess the proposal for the assessment 
criteria as elaborated in section 4.2 and will not provide a graded assessment. The referee reports will be 
anonymized and sent to the applicant for a written reply (response). 
 
Assessment of full proposal 
It is the committee's task to make an independent consideration based on the proposal, the referee reports and 
the response. The referee reports are 'leading' to an important extent for the final assessment, but are not copied 
by the committee in full. The committee considers the arguments of the referees (and also against each other) and 
checks whether the response formulated a proper reaction to the criticism from the referee reports. Moreover, in 
contrast to the referees, the committee can also consider the quality of the other submitted proposals and 
responses. This means that the committee could arrive at a different assessment. 
 
Decision making 
The assessment committee advises the Science board about the quality of the submitted proposals with a 
prioritization. Based on this advice and the available financial resources, the board will make a decision on 
approving or rejecting the proposals. The prioritization will be followed until the grant cap has been reached or 
NLeSC's available budget has been depleted. If NLeSC's available budget is depleted before the grant cap has been 
reached, proposals that contain an NLeSC contribution will be skipped. The next proposals that do not contain an 
NLeSC contribution will be accepted until the grant cap has been reached.  
 
A board member of the NWO domain Social Sciences and Humanities is also present at the meeting of the Science 
board. They will take part in the decision-making process. The NLeSC board will make a decision regarding granting 
the requested eScience Research Engineer person years prior to NWO's decision. This grant comes with the 
condition that NWO will also approve the proposal in question. There will be a separate decision by NLeSC 
regarding the granting of the two person years for the full programme after the projects have been granting by 
NWO and NLeSC. 
 
In order to be eligible for funding the proposal must at least be qualified as 'very good' for each of the two 
assessment criteria. 
 
For an ex aequo priority of two proposals, the Science board will give preference to the proposal of a female main 
applicant. 
 

G e n e r a l  

Personal interests 
From 1 July 2019 onwards, the NWO Code for Dealing with Personal Interests is in effect. More information on this 
NWO Code can be found on the website: https://www.nwo.nl/en/common/subsidies/funding-process-
explained/code-for-dealing-with-personal-interests.  

https://www.nwo.nl/en/common/subsidies/funding-process-explained/code-for-dealing-with-personal-interests
https://www.nwo.nl/en/common/subsidies/funding-process-explained/code-for-dealing-with-personal-interests
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 Integrity 

NWO has included in its grant rules that all research financed by NWO must be performed in accordance with the 
nationally and internationally accepted standards of scientific conduct as recorded in the Netherlands Code of 
Conduct for Research Integrity (2018). More information on NWO's Research Integrity Policy can be found on the 
website: https://www.nwo.nl/en/policies/scientific+integrity+policy. 

   
Data management 
The data management section in the application is not evaluated and therefore not included in the decision about 
whether to award funding. However, both the referees and the committee can issue advice with respect to the 
data management section. After a proposal has been awarded funding, the researcher should elaborate the data 
management section into a data management plan. Applicants can use the advice from the referees and the 
committee when writing the data management plan. A project awarded funding can only start after NWO has 
approved the data management plan. 

 
 Software sustainability 

The software sustainability section (contrary to the data management section) will be assessed by the referees and 
assessment committee. After a proposal's acceptance, the researcher must turn the software sustainability section 
into a software sustainability plan. Applicants can use the advice of the referees and the committee for this. The 
project can start as soon as the software sustainability plan has been approved by NLeSC. 

 
Qualification 
NWO will award a qualification to all full proposals and will make this known to the researcher with the decision 
about whether or not the application has been awarded funding.  

For more information about the qualifications please see 
www.nwo.nl/en/funding/funding+process+explained/nwo+qualification+system. 

Indicative timeline 

Pre-proposals 
3 November 2019 
3 December 2019 

 
Deadline request mandatory consultation NLeSC 
Pre-proposals deadline 

January 2020 Committee assesses pre-proposals 
March 2020 Applicants receive advice on whether or not to elaborate into 

full proposal 
  
Full proposals  
16 June 2020 Deadline full proposals 
June/July 2020 Referees consulted 
Early September 2020 Applicants can submit a rebuttal 
October 2020 Assessment committee meeting 
December 2020 Board decision 

 

 

  

https://www.nwo.nl/en/policies/scientific+integrity+policy
http://www.nwo.nl/en/funding/funding+process+explained/nwo+qualification+system
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4.2 Criteria 

Pre-proposals 

The following criteria will be used when assessing the pre-proposals: 

1. Scientific quality  

a. The quality of the problem: has – within the context of the call – a problem been selected that is scientifically 
challenging and innovative, and has this problem been clearly formulated? 

b. The quality of the proposed approach: is the proposed research the right approach to the problem statement? 
This includes:  

- Have the right disciplines been united in the proposal if the problem requires a multidisciplinary approach? 
And if a mono-disciplinary approach has been selected, has this approach been substantiated convincingly in 
light of the problem statement? 

- Has the use of eScience been properly motivated and detailed? Is the software state-of-the-art (no proven 
alternatives to solve the domain-specific research questions)? And if a choice has been made to not include an 
eScience component, has this choice subsequently been substantiated convincingly in the context of the 
problem? 

- Are the goals clear and realistic in light of the available time and budget?  
 

c.    The quality of the research consortium:  
 
- Does the research consortium have the best composition for the selected approach? I.e.: all scientific partners 

involved have a high added value, there are no essential partners that are missing, end users are involved if 
necessary; 

- Is there a well-substantiated diversity within the consortium, especially in term of the gender balance and 
junior/senior researcher distribution? 

 
2. Knowledge utilization  
 
a. The impact and relevance of the knowledge utilization in economic, technological and social fields; 
b. The impact of the software to be developed, including potential for use; 
c. The quality of the knowledge utilization plan, include (if relevant) knowledge utilization of the software to be 

developed. 
d. The quality of the software sustainability section (if relevant) 
e. Involvement of relevant public/private partners in the context of knowledge utilization. 
 
 
The criteria are weighted as follows: scientific quality 60%, knowledge utilization 40%.  

The assessment committee must have assessed each of these two criteria as 'good' for pre-proposals. Should this 
not be the case, then a negative advice will be issued for the elaboration into a full proposal. 

Full proposals 

Full proposals are assessed on the same criteria, which are weighted the same as the pre-proposals. 

The assessment committee must have assessed each of these two criteria as 'very good' for full proposals. If this is 
not the case, then the proposal will not be eligible for granting. 
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Explanation of knowledge utilization 

The knowledge utilization criterion covers various parts of the proposal, such as the knowledge utilization plan and 
the involved partners. It is about more than simply the activities that are funded in the context of the 'knowledge 
utilization' budget module. 

Knowledge utilization of pre-proposals and full proposals will be assessed on the project's potential within a period 
of 10 years. 
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5 Contact and other information 
 

5.1 Contact 

 

5.1.1 Specific questions 

For specific questions regarding Energy System Integration and this Call for Proposals, you can contact:  
 
For NWO, for this call and the NWO Policy for the Top Sector Energy 
Dr. Mark van Assem 
+31 (0)70-344 0915 
systeemintegratie@nwo.nl  
 
For NWO, for Social Sciences and Humanities  
Anthony Gadsdon 
+31 (0)70-349 4276 
a.gadsdon@nwo.nl  
 
For the Top Sector Energy, cross-cutting programme Systems Integration 
Dr. Mart van Bracht 
+31 (0)6-5367 8740 
mart.vanbracht@topsectorenergie.nl  
 
For Taskforce for Applied Research SIA 
Dr. Frank Karelse 
+31 (0)6-1156 7154 
frank.karelse@regieorgaan-sia.nl  
 
For Netherlands eScience Center 
open-calls@esciencecenter.nl  
General and procedural questions will be referred to the NLeSC Program Director, substantive questions to 
Technology Leads and Project Coordinators. 
 

5.1.2 Technical questions about the electronic application system ISAAC 

For technical questions about the use of ISAAC please contact the ISAAC helpdesk. Please read the manual first 
before consulting the helpdesk. The ISAAC helpdesk can be contacted from Monday to Friday between 10:00 and 
17:00 hours CE(S)T on +31 (0)20 346 71 79. However, you can also submit your question by e-mail to 
isaac.helpdesk@nwo.nl. You will then receive an answer within two working days.  

mailto:systeemintegratie@nwo.nl
mailto:a.gadsdon@nwo.nl
mailto:mart.vanbracht@topsectorenergie.nl
mailto:frank.karelse@regieorgaan-sia.nl
mailto:open-calls@esciencecenter.nl
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5.2 Other information 

Project idea 
If you are wondering if your project idea fits the call, or would like some assistance in finding suitable partners, 
then you can send your project idea to NWO. This project idea will subsequently be presented to partners of NWO 
and the Top Sector Energy (unless you indicate otherwise).  
 
Write your project idea and send it to systeemintegratie@nwo.nl. Your project idea is no longer than 1 A4 and 
contains at minimum: 
 

- Contact for this project idea 
- Brief description of the idea 
- Persons/organizations already involved 
- Required type of partner (e.g. grid company, university of applied sciences, charging pole 

manufacturer, embedded systems scientist) 
- Why the project is interesting for the partner 
- Requested support from partner (funding, access to trial project, access to databases, etc.) 
- Confidentiality: what information can and cannot be shared with which organizations. In 

particular whether or not information can be shared with the board members of the relevant TKIs 
of the Top Sector Energy 

 

mailto:systeemintegratie@nwo.nl
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6 Annexes 

6.1 Thematic description of the call 

6.1.1 Introduction 

Energy is essential for any society. With economic development, societies’ dependency on reliable and affordable energy 
services increases. The Dutch energy system evolved over centuries, adapting to the availability of new energy resources, to 
emerging technologies, and to changing economic conditions, societal priorities and user needs. Over its history, the energy 
resource mix and technologies changed and energy infrastructure networks were expanded across national borders. Besides 
physico-technical change, the system has also seen institutional change. The most recent institutional reform of the energy 
sector involved the unbundling of the vertically integrated public monopolies in the gas and electricity systems, and the 
introduction of competitive markets in the production of gas and electricity and the provision of energy services. This 
allowed new actors to enter the market and unleashed innovations in technologies as well as business models. 

Driven by today’s concerns about climate change and other adverse impacts of fossil energy resources, the energy system is 
under pressure to change. The ambition to establish a climate neutral energy system, while ensuring security of energy 
supply for the future, calls for system transformation, radically altering the pattern of primary energy supply. The challenge 
involves changes in the physical infrastructure networks, the choice of energy carriers, and the deployed technologies and 
devices as well as changes in the way energy systems are operated, energy services are provided, and energy is used. Hence, 
the transformation challenge also pertains to the governance and regulatory setting of the energy system. Responsibilities 
and mandates of established actors and new actors in the energy system need to be (re)defined and formalized in new 
institutions, to accommodate re-designing, re-organizing, and adapting our energy system (and its subsystems and 
elements) towards a futureproof system providing reliable and affordable energy services for all sectors of society and the 
economy. 

The ongoing transformation requires the design and development of a variety of new technologies and approaches as well 
as a range of interventions in the physical, technical, social and institutional dimensions of the energy system over the next 
decades. To ensure a successful transformation, these interventions must be sufficiently aligned. Hence, multi-
/interdisciplinary approaches are called for, ranging across the engineering and physical sciences, the digital sciences, and 
the social sciences and humanities. This alignment is not a one-time effort. It will need to be sustained throughout the 
dynamic process of energy system change.  

Uncertainties in the transformation process 

In the established energy system, fossil energy resources dominate the supply side. They are converted into a range of 
energy carriers: liquid fuels, gaseous fuels, and electricity. Most energy services are provided through dedicated 
infrastructure systems and energy carriers, involving capital intensive conversion facilities (oil refineries, fossil-fired power 
plants) and transmission and distribution networks. Besides the supply networks for petroleum derived fuels, dedicated 
national networks have evolved for the distribution of electricity and (different qualities of) natural gas (H-gas and G-gas) as 
well as local networks for e.g., heat and biogas. In the same fashion, most current end-user equipment is designed for the 
use of only one specific energy carrier (e.g., diesel combustion engines).  

For the Netherlands, a particular concern is the future provision of heat services. In the current energy system, heat is 
sourced from both gas and electricity, directly at the user site or distributed via dedicated heat networks originating from 
power plants and industrial processing plants. The dominant source of heat by far in the current Dutch energy system is 
natural gas. However, the recent political decisions to reduce greenhouse gases up to 49% in 2030 (and almost 100% in 
2050) and to stop natural gas production from the Groningen field have far-reaching consequences, especially for heat 
provision to industries and the built environment. Many alternative heat sources, such as electricity, hydrogen, geothermal 
energy, groundwater, waste heat, and biogas, are being considered. Most of these alternatives require the construction of 
dedicated heat distribution networks, at local or regional scale. Part of the challenge is to account for vast historical 
differences in building quality, most likely requiring heat provision at different temperature levels. 
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The quest for new heating and electricity services from renewable and climate neutral resources is a major source of 
uncertainty for planning and investment in industry and households, considering the variety of potential heating alternatives 
and the variability of electricity production from renewable resources. Regulatory uncertainty is another concern for 
investment planning, as current regulations are tailored to existing technologies and business models. These uncertainties 
also affect the established infrastructure providers for electricity and gas. For example, gas distribution infrastructure 
providers need to make investments in network maintenance and replacements today to ensure the continuity and safety of 
gas provision, while the future of gas is being debated and the potential for new gaseous energy carriers is not yet clear. 
Electricity infrastructure providers are under pressure to economize as well as to timely invest in network expansions and in 
digitization and automation of network management, to accommodate a future of electric mobility, electric heating, and 
decentralized power generation from variable renewable resources. 

The overall energy system draws on a range of energy resources to provide a range of energy services through a range of 
interconnected and interdependent energy infrastructure systems. Different energy infrastructure networks for different 
energy carriers can in the end satisfy the same demand for a specific energy service, like heating or mobility. The occurrence 
of both competition and interdependencies between the different energy infrastructures and carriers adds to the 
uncertainties faced in long-term planning and investment decisions. At the same time, it increases the complexity of 
operating (future) energy systems, as competition and interdependencies play out across a range of spatial and temporal 
scales. 

Technological and institutional challenges 

In the ongoing transformation of the energy system, decentralized electricity production units play an increasingly important 
role, such as solar roof panels and on- and offshore wind turbine s. This leads to an increasing variability and intermittence 
of electricity production, bringing new uncertainties in the operation of the electricity system. Such variability may also 
affect other (than electricity) parts of the energy system, depending on how they are interrelated with the electricity system 
and/or otherwise depend on variable renewable resources. Novel ways to cope with this volatility are needed to secure the 
reliability of service in a future energy system without natural gas.  

In order to cope with this volatility, solutions like demand-response management, digitization of management and 
coordination of interconnected energy systems, as well as energy storage are indispensable. Energy storage will be needed 
in various forms, at various scales, across a range of time scales. Besides thermal and chemical energy storage, electricity 
storage is a promising option, both in stationary and mobile devices. Whether extensive storage will be available or not, 
ubiquitous (closer to real-time) management and coordination of energy systems will be required. Important aspects are 
digitization as well as novel design and engineering techniques, e.g. for decentralized supply/demand balancing and control, 
congestion management in networks and systems, use of flexibility services, electronic-market mechanisms, and the 
management of (mobile and stationary; short term and seasonal) storage. At the same time, potential risks and 
vulnerabilities of such digitization should be prevented or hedged. 

Such drastic change in the physical energy system and the way it is operated and used cannot be accomplished without 
drastic change in the governance and regulation of the energy system. Without institutional change, the future energy 
system cannot be brought into being. The institutional design challenge is complicated by the increasingly tight coupling 
between energy subsystems within the energy sector and with other sectors of the economy. The transformation of the 
energy sector interacts with changes in the built environment, industry, and mobility.  

The intensive cross-sector coupling of infrastructure systems implies that technological and institutional change in the 
energy system can have far-reaching consequences beyond the energy sector. Both the cross-sector and intra-sector 
complexity are not acknowledged in traditional infrastructure-specific planning and governance approaches. Established 
governance and energy system models do not sufficiently account for the multi-actor, multi-scale (spatial and temporal) and 
multi-carrier complexity of the future energy system. Novel approaches are required to adequately support decision making 
on policies and policy instruments, investment planning and system operations. Moreover, novel approaches are needed to 
involve citizens and consumers in the planning and decision making processes, as the transformation of the energy system 
hinges on social acceptability. 
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The integrative and digital energy system perspective 

Shaping the future sustainable energy system and making it work adequately in support of society and the economy, 
requires an integrative view that takes the interactions and interdependencies within the multi-carrier energy 
infrastructures system and with other sectors into account. Within the future energy system, intermittent renewable energy 
sources are envisaged to dominate the energy supply mix, and heat networks are expected to play a more prominent role 
that they currently do. Therefore, the physical limitations of heat transportation, the intermittent availability of (electrical) 
energy and (unlocking) the flexibility potential on the demand side are challenging factors to be dealt with in future energy 
systems, especially with a limited amount of storage.  

In the future, the infrastructure systems and markets for electricity, heat and fuels will be coupled to an unprecedented 
degree. This tight coupling calls for new design and maintenance techniques, models and planning procedures. This coupling 
also creates several multi-scale coordination challenges. E.g., the various energy infrastructures differ in spatial scale: 
whereas electricity, gas, and liquid fuels can be transported over long distances, heat cannot. The systems also vary in 
temporal scale: whereas the electricity grid requires generation and load to be balanced at all times, down to the scale of 
minutes and seconds, gas and heat flow networks are characterized by more inertia, imposing less stringent demands on 
intra-day balancing. For heat networks, integration between heat networks with different temperature levels (for e.g. 
buildings with different insulation qualities) may be needed to ensure reliability and security of supply.  

Digitization will play a crucial role in ensuring adequate energy network(s) operation in the context of uncertain, 
decentralized energy supply, energy storage management and dealing with interdependencies and interconnections 
between networks. Digitization refers to algorithms, AI, automated mechanisms, data analytics, automated 
optimization/control, and so forth. The algorithmic and data intensity of the energy system is increasing substantially, also in 
the process of enabling and empowering electricity consumers and prosumers to become active market participants. 
Besides participating in demand response schemes, as could be triggered by dynamic pricing, prosumers can provide even 
more flexibility services to the grid. To exploit this potential, appropriate techniques for energy system digitization need to 
be (further) developed, aiming for a reliable, cost-efficient, and socially acceptable energy system.  

The transformation deficit: technologies, institutions, system integration, and digitization. 

At the moment, many of the novel technologies and digitization methodologies required to bring the envisaged climate-
neutral energy system of the future into being are not yet available or do not satisfy the respective constraints and 
requirements. Meanwhile, several first, partial, or local solutions may exist, but not all can likely be scaled up to reliable full-
fledged solutions. Other approaches that may well be scaled up in the future are still immature. And yet others are 
practically nonexistent until now. It requires both substantial trailblazing research and thorough development before such 
technologies and methodologies are available and ready to be deployed. 

As the planning and design of physical infrastructure has a horizon of decades, this has to be done for a range of possible, 
uncertain futures. Moreover, the institutional dimension of the future energy system is not yet in place. Current laws, 
regulations and governance, standards, business models, market models, tariff designs, operating procedures and other 
institutions are based on the current energy system. The challenge here is to reshape the institutional dimension in such a 
way that it will not hamper the technological innovations needed for the envisaged future energy system. This requires 
understanding of how technologies and institutions interact in an integrated socio-technical systems perspective of the 
energy system. 

6.1.2 Themes and Projects 

Themes  

The program consists of the following themes: 

A.  Ensuring informed decision making and enabling energy system change  

This theme is concerned with the analytics, methods and tools needed to deal with the challenges of multi-actor decision 
and policy making in shaping the future integrated energy system, and with safeguarding public values throughout the 
technological and institutional transformation process. It calls for social science perspectives which can effectively 
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contribute to shaping (e.g., planning, modelling) the future energy system. New theories and modelling approaches are 
needed to account for the intensive coupling of previously independent subsystems within and beyond the energy system, 
and more specifically, to inform actors and support them in shaping new actor coalitions. Research under this theme will 
also address the innovation challenge at multiple system levels: at the level of coupled infrastructure systems (multi-carrier), 
at the level of law and sector regulation, and at the level of market mechanisms and business models.  
The relevant topic areas are: 

1. Multi-actor decision and policy making 

2. Combining social and technological perspectives in multi-scale, multi-carrier and cross-sector system 
analytics and modelling 

3. New services and business models 

4. Analysis of institutional barriers and design of institutions for the future energy system. 

Envisioned disciplines are e.g. social sciences (e.g., economics, law, policy and management sciences, innovation studies, 
ethnographic studies, psychology), humanities (e.g., philosophy, history), energy technology (energy supply and use), 
systems engineering, computer and computational sciences, and mathematics. 
 

B. Long-term planning and maintenance of physical energy infrastructures. 
This theme concerns the development of methodologies, techniques, and tools in order to plan and maintain 
future (public) energy infrastructures and systems The relevant topic areas are: 

1. (Re)design and expansion methodologies for energy infrastructures and systems, from upcoming single-
carrier networks like heat networks to multi-carrier infrastructures. 

2. (Computational) optimization, analytical, and simulation techniques for the (re)design and expansion of 
energy infrastructures and systems. 

3. Methodologies and computational techniques for the optimization of maintenance policies of energy 
infrastructures and systems 

Envisioned disciplines are e.g. (electrical) engineering, physical sciences, mathematics, computer science, and computational 
sciences 

C. Management, flexibility, and digitization in operational energy systems 
This theme concerns the development of methodologies, solutions, and tools in order to design and simulate 
flexibility approaches, automated management systems, and data and knowledge usage. The relevant topic areas 
are knowledge, methodologies and (simulation) techniques for: 

1. Digitization and automated management of future energy systems  

2. Automated approaches enabling flexibility in future energy systems 

3. Dedicated knowledge, information and data systems for automated management of future energy 
systems. 

Envisioned disciplines are e.g. computer science, mathematics, (electrical) engineering, physical sciences, computational 
science, management sciences, economics, and social sciences 

In the sequel, the themes will be described in more detail. 
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Projects 

Project should address the integration aspects of future energy systems, like:  

• Combining at least two different types of energy carriers and/or infrastructure systems, and their interactions (in 
the physical and/or social domain); or 

• Combining at least two actors or systems at different aggregation levels that interact with each other, like 
networks, aggregators, BRPs, etc. (Not counting an individual end-user in this requirement). 

• Combining technological/engineering perspectives with social science/humanities perspectives 

Here, the different types or levels must give a clear and relevant problem for future energy system integration, addressing 
system integration aspects. 

Considering the urgency of research questions on the increased deployment of heat, digitization of the energy system, and 
the deployment of sustainable energy sources in a systems perspective, projects in these areas are especially welcomed. The 
themes described in this and the next section are not meant to be limitative, but indicative and inspirational. In any case, the 
project plan should clearly motivate how it addresses the challenges as described in this call. 

The program challenges need cooperation between various scientific disciplines. Therefore, projects are required to be 
multi-disciplinary, building on and contributing to at least two scientific disciplines. 

6.1.3 Description of the Themes 

Theme A: Ensuring informed decision making and enabling energy system change 

The transformation of the energy system is already happening and creates new uncertainties. Besides individual citizens 
buying electric vehicles, installing PV roof panels and heat pumps, many initiatives are developed in cooperative structures, 
often at the local level of neighborhoods and municipalities. Some of these initiatives aspire to establish a local energy 
system that is independent from the established national infrastructure systems. Mostly, however, these local initiatives still 
rely on established network services, but it is not clear how these local developments are/should be aligned with regional 
and national network developments. With the explicit energy and climate policy stimuli encouraging individual and local 
community initiatives, the question arises if all citizens are equally equipped to participate, whether it is in terms of 
knowledge or financial resources. What arrangements can ensure that poor citizens, functionally illiterate citizens and 
citizens lacking e-skills and digital literacy are not left out? With respect to the reliability of future energy service provision, 
special attention is needed for the vulnerabilities that come with digitization, such as cyber security issues. With respect to 
its social acceptability, the digitization of the future energy system gives rise to many questions on data handling and 
consumer protection, ranging from data ownership and privacy issues to transparency and legitimacy of the algorithms 
employed to provide automated flexibility services. E.g., how to ensure that the smart grids of the future treat all 
consumers/prosumers in a non-discriminatory fashion? 

Another complication in shaping the future energy system is the multitude of actors involved in the decision making. Within 
the current energy infrastructure systems, many actors are involved, some operating in a regulated environment, others in 
competitive markets, each with their own mandate and agenda. They are in the process of redefining their role with regard 
to the future energy system. At the same time, new actors are entering the stage, some in hitherto unknown roles, such as 
aggregators and providers of new energy carriers and storage facilities (e.g., ammonia and methanol). For all actors, the 
situation is rife with (different types of) uncertainty, including regulatory uncertainty, which poses barriers to investment 
decision making and cooperative action. This uncertainty also pertains to actors outside the traditional energy infrastructure 
system: the energy transition redefines the interactions between energy infrastructure, the built environment, transport 
infrastructure and information and telecommunication infrastructure. New coalitions may need to be forged or coordination 
mechanisms designed to ensure sufficient cross-sector alignment of investment planning and operational procedures. 

Besides the multitude of actors already involved in running the established energy system, and the new actors entering the 
stage, some from other infrastructure sectors, another challenge in shaping the future energy system originates in the 
institutional context. The different infrastructures in the energy system reside under different governance and legal regimes, 
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with a different degree of public and/or private ownership, vertical integration and exposure to competition. As yet it is 
unclear if and how the differences in institutional frameworks create obstacles for interoperability and/or physical 
integration, and how these might be overcome. The right of access to the electricity network is enshrined in law, as it used 
to be (until July 2018) for access to the gas grid. The latter arrangement has made way for a right of access to adequate and 
affordable heat services, although it is not yet clear how this right should be embedded in the law and how it should be 
implemented. However, as the availability of sustainable alternative heat sources differs between locations, the quality and 
costs of direct or indirect heat service provision may show larger differences between 
municipalities/neighborhoods/households than the costs of the traditional gas supply. This gives rise to questions about 
both the spatial and the inter-generational distribution of costs and benefits, especially if capital intensive new 
infrastructure (heat networks) has to be implemented, and about the societal acceptance of this cost distribution. Another 
factor to be accounted for is the investment needed by home owners and housing corporations in upgrading the energy 
efficiency of residences. The situation is furthermore complicated by the many different actors, including governments at 
national, regional and local levels, involved in energy infrastructure planning and in improving the energy performance of 
the built environment. 

The current situation can be characterized as ‘messy’. Energy transition goals have been defined for the next decades, up to 
2050, but as yet it is unclear how to get there. The legacy infrastructure and built environment are a given, in terms of path 
dependency, but the pathway from the established to the future energy system is highly uncertain, given the many 
technological promises and options with different degrees of maturity, the many public and private actors involved in the 
decision making at central and decentral levels, the limits of financial and human resources available, and the ‘rules of the 
game’ as defined by the current institutional frameworks. As yet, it is not clear how local energy transition initiatives 
could/should be aligned with regional and national levels, and vice versa, nor is it clear how an adequate level of cross-
sector alignment of investment planning could be ensured. The new energy system should not only be sustainable and 
climate neutral, it must also ensure the availability (reliability and security of supply) and affordability of energy services for 
all citizens, in an inclusive society, and the social and environmental acceptability of the future energy system. New 
technologies in the energy system furthermore call for new services (e.g., flexibility services across a range of time scales) 
and new market mechanisms (e.g., capacity subscriptions) to ensure the reliability of energy service provision in the future 
energy system. In designing pathways for the transition, we come across a multitude of issues, including issues of fairness, 
justice and transparency, privacy and other aspects of consumer protection, building quality and energy service quality 
standards, tariff systems, et cetera. It is evident that both the operability and the social acceptability of the future integrated 
energy system hinge on the prevailing institutional framework(s). 

Given these challenges, four specific research areas are identified: 

1. Multi-actor decision and policy making: 

In the multi-actor setting of today’s energy systems, with a multitude of public and private actors operating in different 
infrastructure systems, in different segments of the value chain, at local and higher scale levels, actors’ decision making 
differs widely in mandate, scope, ambition, time horizon etc. In addition, many other factors, such as uncertainty, bounded 
rationality and information asymmetry, influence their decision making and their willingness to engage in new actor 
coalitions or to coordinate strategies and operations with other actors. Unravelling this complexity will aid our 
understanding of actors’ behavior and shed light on the conditions that need to be satisfied to shape the organization of the 
future integrated energy system. Particular attention is needed here for the participation of citizens and consumers in the 
decision-making processes, for the conditions shaping cooperatives and community initiatives, for alignment of local 
decision making with higher (regional, national, international) scale levels of the energy system, and for cross-sector 
alignment between the energy sector and other sectors, such as ICT and telecommunications, mobility and industry. 
Particular attention is also needed here for how actors should effectively be informed and empowered (What knowledge is 
lacking? Which models could inform the various actors’ decision making?) and for securing adequate knowledge and 
capabilities in the work force of all sectors involved. 

2. Combining social and technological perspectives in multi-scale, multi-carrier and cross-sector system analytics and 
modelling: 

Despite the availability of a multitude of energy system models, their variety in scope, scale and modelling paradigms 
hampers their effectiveness in providing decision support for policy makers. Models generally take either a technical or an 
economic perspective, focusing on the physical energy system or on energy markets, respectively, and generally focus on a 
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specific scale level and a specific energy carrier. While most models aim to increase our understanding of energy demand 
(economic perspective) and energy consumption (engineering perspective), ethnographic approaches and models focusing 
on the social dimension of the energy system e.g., on how users perceive (their needs for) energy services, are largely 
lacking. As a consequence, aspects of e.g., social inclusiveness, energy poverty and energy justice, are often overlooked in 
modelling efforts. The current state-of-the-art in energy systems modelling falls short of enabling multiple models, from 
different disciplinary perspectives, at different spatial and temporal scales, to be combined in an integrative modelling 
framework. It is an urgent challenge to combine the social, technological, institutional and economic dimensions in a multi-
model fashion. Besides optimization models, dynamic models simulating transition pathways are needed to shed light on 
how specific technology and institutional design choices perform at the overall system level e.g., in creating (new) path 
dependencies in transition trajectories. To make such simulations useful to inform decision makers, uncertainties in key 
variables have to be taken into account. Last but not least, existing models may need to be revisited with regard to their 
assumptions, and improved to account for new technologies, dynamics and interactions between actors and subsystems, 
especially with regard to feedbacks across spatial and temporal scales. 

3. New services and business models  

Flexibility services are a crucial component of most envisaged electricity system futures in order to accommodate the 
variability of power supply from renewable resources. Flexibility on the demand side is expected to increase in households 
(with the adoption of e.g., electric vehicles and electric heat pumps) as well as in industry (e.g., e-refinery and more flexible 
process operations) and the transport sector (e.g., EV-fleet management). The question though is how these new services 
will be shaped, by which actors, and how these services will be enabled by new technologies and new business models. A 
common feature of flexibility services is that they rely on intensive data exchange with the consumers (and other users) and 
automated response schemes, thus requiring advanced digitization of the energy system, including the systems behind the 
meter. Such advanced digitization and datafication of energy system management brings new opportunities for service 
provision at an aggregated level (for a multitude of users), and entails a need for appropriate digital and data platforms. 
Which roles will be adopted by established actors and which by new actors entering the market? Which new business 
models and service offerings are envisaged? Other relevant research questions address e.g., the “politics of algorithms” 
(e.g., how to safeguard their non-discriminatory nature?), the security and integrity of consumer data, and the privacy of 
consumers. Similar research questions on the actors at play, their business models, new services to be developed and 
adequate consumer protection pertain to the capacity dimension of the electricity system, to the development of heat 
networks and services, to alternative gas networks (e.g., hydrogen) and to novel energy storage facilities and services.  

4. Analysis of institutional barriers and design of institutions for the future energy system: 

The physical infrastructures and organization of the energy system are governed by institutions21, working at and across 
different spatial and temporal scales. The nature and the alignment of institutions (legislation, regulation, ownership, 
market design, standards, etc.) and governance procedures vary across different energy infrastructure systems. Can the 
current institutional framework accommodate the coupling needed between energy infrastructure systems in the future 
integrated multi-carrier energy system, across spatial and temporal scales, including the coupling needed with e.g., mobility 
infrastructure and the built environment? And can the current institutional framework accommodate the development of 
new energy infrastructure (e.g., hydrogen)? Which values are catered for in the current institutional framework? How to 
accommodate values like inclusiveness, fairness and justice, which are prominent in the current public debate, in the 
institutional framework of the future energy system? Which institutional variables (in national/European legislation and 
regulation, et cetera) are enabling or hampering the energy transition, whether in the sense of technological and 
operational feasibility or social acceptability? How can institutional barriers be remedied? Should laws, regulations and 
governance procedures be adapted and, if so, how? How to design a futureproof institutional framework for the integrated 
energy system, with the intrinsic flexibility needed to accommodate the energy system transition, whilst safeguarding the 

                                                                    

 

 

21 Institutions are defined as the set of formal and informal norms and rules that define the “rules of the game” as well as 
the “play of the game”. 
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integrity of the integrated energy system and its social acceptability? Particular attention is needed here for institutions that 
ensure adequate investment in generation and network capacity22 (e.g., capacity markets in the electricity system), that 
accommodate innovative use of established infrastructure (e.g., introduction of new gaseous energy carriers in the natural 
gas system) and encourage timely investment in new infrastructure (e.g., for heat storage and heat distribution). The 
research questions pertain to institutions at different hierarchical levels: can the ‘right’ investments, as prioritized by society, 
be accommodated by appropriate market designs or is a reconfiguration needed of public and private responsibilities?  

Disciplines: social sciences (e.g., economics, law, policy and management sciences, innovation studies, ethnographic studies, 
psychology), humanities (e.g., philosophy, history), energy technology (energy supply and use), systems engineering, 
computer and computational sciences, and mathematics. 

Theme B: Long-term planning and maintenance of physical energy infrastructures 

In principle, energy can be harvested in abundance from sustainable resources. As only a fraction of the daily solar 
irradiation suffices to fulfil human energy needs, availability as such is not the main concern for the future energy system. 
Therefore, this aspect will not be a bottleneck in the far future. However, new challenges are introduced by the shift in 
energy supply from large, conventional power plants to decentralized smaller-scale renewable resources. The availability of 
a variety of possible alternative energy carriers further adds to this challenge.  

Renewable power sources usually supply in an intermittent and uncertain fashion, which gives timing and matching 
problems between supply and demand in power systems, especially when storage facilities are limited. At the same time, 
electricity demand becomes more uncertain and intensive: the charging of electric cars, the operation of heat pumps, and 
the electrification of industry ask for energy in changing demand patterns. In addition, large renewable power facilities, like 
wind parks at sea or solar farms, are generally situated in remote areas, far away from the energy consumers. A similar 
spatial mismatch may arise for the future provision of heat: industrial areas with substantial heat production are usually 
remote from the urban areas with a heat demand. Thus there is a need for an increase of capacity, efficiency, flexibility, and 
robustness in the transmission and distribution of energy (with carriers like electricity, heat, or hydrogen), which is not yet 
available in the current physical infrastructures23.  

In the future, heat will become increasingly important as an energy carrier. Heat is typically produced or consumed at 
factories, power plants, and buildings, as a product or by-product. Besides waste heat, heat may increasingly be extracted 
from surface water, groundwater and geothermal sources. To this end, physical infrastructural networks with sufficient 
capacity and efficiency for transmitting and distributing heat have to be designed or expanded, with a long-term horizon, 
from small scale networks to large scale infrastructures and for heat at different temperature levels. In the design of heat 
networks, several aspects have to be taken into account, like the (future) characteristics of supply and demand, spatial and 
demographic characteristics, thermal (physical) requirements, storage possibilities, and economic and environmental 
aspects. This not only holds for networks that are part of the regional distribution infrastructure, but also for (private) local 
networks and systems at the site of an end-user or communities of users. To this end, proper modelling of such (nested) 
networks and systems is required as well as efficient and effective (automated) techniques to design and optimize these. 

Traditionally, the transportation and/or storage of energy is designed, planned and regulated per carrier, each within its own 
dedicated infrastructure system: electricity transmission and distribution grids, dedicated gas networks, pipelines and trucks 
for fuels, and dedicated heat pipeline networks for heat at different temperature levels. Given the variety of energy carriers 

                                                                    

 

 

22 In the present energy-only market, the frequency of very low and even negative electricity prices during supply peaks will 
be increasing with an increasing share of renewables in the generation mix, thus reducing the willingness of market parties 
to invest in new generation capacity. Scholars have suggested a variety of capacity market models to ensure sufficient 
investment readiness.  

23 In this theme B, the term “infrastructure” refers to physical infrastructures. 
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and infrastructures available for energy transportation and storage, the issue arises of how to organize the energy system in 
an efficient and effective fashion, in an integrative energy systems perspective. As an example, in order to transport heat 
from one region to another, remote region, heat pipes are not efficient. It can be much more efficient to use a heat2power 
or heat2 gas transformation and transport electric power or gas.  

In order to deal with energy via various carriers, the respective physical infrastructures need to be in place, consisting of e.g. 
transmission/distribution networks, storage and conversion facilities, and other assets. Designing such infrastructures for 
one carrier is already a complex and tedious task requiring complex modelling and computation techniques. In addition, 
these infrastructures need continuously to be expanded, in order to cope with their (forecasted) increasing usage and 
continuous wear-out. At least, regular redesign is required, if also decrease of network use is taken into account due to local 
generation and storage. Last but not least, in the current phase of energy system transformation, the transformation from 
the conventional to the future energy system has to be taken into account, where (hybrid) systems can also be developed in 
parallel, next to each other. The integral (re) design, planning, expansion, and optimisation of an integrated infrastructure 
system with various energy carriers is thus a huge challenge, leading to large investments in infrastructure assets. Here, not 
only the different characteristics, typical usage patterns, requirements, and time scales per energy carrier have to be taken 
into account, but the interdependencies between single-carrier infrastructures as well. In addition, new system assets, 
devices, and services have to be taken into account in the design of such systems, like the presence of storage or conversion 
assets and devices and of flexibility services. Such assets have to be planned and located as part of the infrastructure or have 
to be taken into account as devices and services due to uncertain initiatives by autonomous actors. Furthermore, new 
offshore systems will become part of future integrated energy systems. Finally, the above design and planning has to be 
done in a multi-actor and multi-stakeholder environment, where various parties plan, optimize, and operate their “own” 
infrastructures and (private) systems24. Such actors may be in negotiation, cooperation, or competition with each other. The 
design and planning process with multiple stakeholders adds further to the challenges, thus addressing (nested) systems of 
systems, with various owners. 

Thus, advanced approaches are required for (re)designing or expanding upcoming single-carrier infrastructures (like for heat 
and hydrogen) as well as for integrated multi-carrier infrastructure systems: not only at national and regional scales, but also 
at the local scale of private energy systems with devices and networks of individual energy users and communities, e.g., in 
factories, industrial areas, households, and apartment buildings. Such approaches, on the one hand, consist of design 
methods, models, and evaluation criteria and scenarios, with a long-term horizon, concerning the physical and peripherical 
aspects; and on the other hand, they consist of computational optimization tools for the (re)design or expansion of energy 
infrastructure systems. In this way, network topologies, asset types, locations, and capacities in infrastructures can be 
determined, expanded, analysed, and optimized, with respect to e.g. costs, energy losses, CO2 emissions, reliability, 
geographical constraints, etc.  

Next to the (re)design and expansion of energy infrastructures, the maintenance of such infrastructures is important. For 
upcoming large single-carrier infrastructures, like for heat, novel maintenance policies may be needed in order to cope with 
reliability, wear out, and (relief and avoidance of) stress points, and automation is needed to increase the efficiency of (pro-
active) maintenance. Here, the increasing flexible usage of infrastructure assets may also affect their wear out. Thus, 
models, design knowledge, as well as automated optimization tools are required for proper maintenance policies of future 
energy infrastructures and (private) systems. 

When expanding or maintaining an infrastructure for one specific energy carrier, (new) stress points, bottlenecks, and 
different asset wear-out characteristics may arise in other infrastructures, due to the (new) interdependencies between the 
single-carrier infrastructures. Alternatively, new relaxations and synergistic opportunities may arise. For example, expanding 
(maintaining) the infrastructure for one carrier (say, a heat network in a particular area) may lead to new stress points or 

                                                                    

 

 

24 Private energy systems can e.g. consist of a number of devices, resources, or networks, at the location of a user or a 
collection of users. 
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synergetic efficiencies at new locations in other infrastructures (say, local electricity supply that has no local demand any 
more). Similarly, the above holds for (private) energy systems at (communities of) users.  

In order to optimise the (re)design/expansion and maintenance of integrated multi-carrier energy systems with model-
predictive approaches, further insight is needed into the typical dynamics of infrastructure behaviour with respect to wear 
and tear, and user behaviour. For this purpose, analytical and computational (simulator) tools are required. Such tools may 
even allow for various scenarios to be taken into account w.r.t., e.g., future user behaviour, weather, social priorities and 
governmental policies. 

Important lines of research that can thus be distinguished are the development of knowledge and computational and 
analytical tools in the areas of (electrical) engineering, physical sciences, mathematics, computer science, and computational 
sciences, for (re)design, expansion, and maintenance of physical energy infrastructures and (private) user systems: 

1. (re)design and expansion methodologies for energy infrastructures and systems, from upcoming single-carrier 
networks like heat networks to multi-carrier infrastructures and systems, especially in the fields of (electrical) 
engineering and physical sciences 

2. (computational) optimization, analytical, and simulation techniques for the (re)design and expansion of energy 
infrastructures and systems, especially in the fields of mathematics, computer science, and computational 
sciences 

3. methodologies and computational techniques for optimization of maintenance policies of energy 
infrastructures and systems 

 Theme C: Management, flexibility, and digitization in operational energy systems 

Future energy systems will be very different from the conventional systems that we currently have (i.e., public 
infrastructures and local, private systems at the users). Important factors are amongst others renewable power generation 
(solar, wind) being intermittent and uncertain, intensive power demands (EVs, electrolyzers, heat pumps, industry) that can 
be bulky and disruptive, increasing presence and usage of heat networks, increasing presence and usage of new types of 
energy carriers (H2, biogas), and increasing interdependencies between (nested) energy systems for different carriers and at 
various scales (with hierarchical levels). At the same time, (future) operational energy systems need to be reliable, 
manageable, resilient, safe, predictable, and affordable. Due to the current and future changes in the energy system, 
keeping these requirements satisfied in the future is a daunting challenge. The role of especially ICT and digitization will be 
increasingly important in this. ICT does not only have impact on all aspects of society and therefore on the utilisation of 
energy systems, but will become a dominant and indispensable factor in managing energy systems as well. The 
developments are detailed in the sequel. 

The future energy system will be composed of interdependent single-carrier infrastructure systems, which must be managed 
as an integrated multi-carrier system. Operations and control of integrated, multi-carrier infrastructure systems come with a 
drastic increase in complexity, as compared to a single-carrier system. This is further complicated by the ubiquitous presence 
of intermittent renewable energy resources and of user devices with disruptive, intensive demands. Important operations 
and control issues for (electricity) networks are, amongst others, continuous balancing of supply and demand; avoiding 
congestion and satisfying network constraints; assuring quality of power, temperature, composition, etc.; assessing the state 
of the network; and satisfying other constraints and objectives regarding networks, energy carriers, and energy flows.  

At the same time, many energy users will become prosumers, combining their traditional role as consumer with a role as 
energy (electricity, heat) producers25 as well: prosumers. Prosumers have the possibility to adopt new roles as new actors in 

                                                                    

 

 

25 I.e., energy producers in the societal energy system. 
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the energy system. They can consume and produce, but also deliver various kinds of energy services, such as offering 
flexibility, storage, or conversion from one energy carrier to another. Their actual energy supply and demand, the actual 
energy carrier used, and the actual moments of service can be incentivized or controlled, by pricing or other signals. In 
addition, new actors may enter the market with new service offerings, such as aggregating the services of a number of 
prosumers into a bigger and more stable whole. In this way, new actors can play a role in the operations and control of 
future energy systems.  

Energy systems can be considered at several levels of aggregation and separation, as parallel systems and/or as nested 
systems. An individual user (person, family, house, factory) together with its private devices and networks forms an energy 
system that needs to be managed and balanced as a whole: internally, for scheduling and optimizing energy consumption, 
generation, and storage in the system; as well as externally, for buying or selling energy. An aggregator (or: collective of 
users), together with its devices and networks, can similarly correspond to an energy system that needs to be managed, 
internally as well as externally. Likewise, regional or national energy infrastructure systems, with their assets for 
transmission/distribution, storage, and conversion, form high-level energy systems as well. Any such system requires its own 
energy management based on its technical, social, or economic characteristics and objectives and dealing with internal and 
external processes. Internal management is concerned with operations, control, and the optimization of (multiple) 
objectives. External management concerns the interaction between two parallel systems (like between two different 
infrastructures or two different prosumers) or between a larger system and a nested smaller subsystem (like between the 
system of a user and a surrounding, higher-level infrastructure system). Here, various economic and social objectives can be 
relevant, like revenue, costs, comfort, wear out, or environmental friendliness, next to technical ones like reliability, stability, 
balances, capacity constraints, quality, and availability. Future energy systems can thus be seen as systems of systems (with 
hierarchical levels in nested systems). 

The management of such energy systems deals with many aspects, like consumption, generation (supply), storage, 
conversion between energy carriers, distribution/transmission, technical and quality constraints, buying/selling energy from 
the outside, and (the choice of) energy carriers. In order to manage such systems, especially in intermediate to larger 
systems and (inter)national infrastructure networks, new services provided by (new) actors like prosumers and others will be 
crucial, like flexibility, demand response and demand-side management, conversion between different energy carriers, 
aggregation, and storage of energy. 

Thus, for future (integrated) energy systems, novel automated management solutions become essential. Management 
approaches can be of various natures, including coordination, allocation, and market mechanisms; control techniques; and 
scheduling and optimization techniques. Such solutions need to be designed and implemented for internal as well as 
external management of energy systems, having various characteristics, and being at various (nested) levels and of various 
sizes. In addition, the aforementioned roles of ICT and digitization in the energy systems should make it possible to address 
the increased complexity of energy system management. The roles of algorithms, software, AI, agents, optimization 
techniques, and automated (market) mechanisms thus become crucial in managing future energy systems. Furthermore, 
also the increased availability of data (e.g. from sensors or meters), of information from external information providers (e.g. 
about weather, in smart cities), or of the upcoming Internet of Things (IoT) will be of help, enabling to monitor, assess, or 
forecast the state of an energy system. 

In such approaches, the differences in characteristics of the various systems and their relationships to other systems have to 
be taken into account (e.g. time scales, capacities, costs, etc.). E.g., in power systems, demand-side management and 
congestion management are important issues, due to uncertainties in generation and limited capacities of transportation, 
storage, etc. In heat and gas systems, supply-side and storage management and access control are important, in relation to 
system capacities and carrier characteristics. In addition, the diversity in time-scales and spatial aspects add to the overall 
complexity of the system. Novel energy management solutions thus need to be designed, analysed and/or simulated for 
various types of systems and their environments, in order to meet the characteristics of and requirements in various 
settings. Since these solutions are ICT-enabled, they also should be user-friendly and relieve users and professionals from 
tedious and/or complex tasks. Moreover, ICT-enabled solutions must satisfy applicable social and ethical values, such as 
non-discrimination and privacy aspects for prosumers. 

Important lines of research that can thus be distinguished are the development of knowledge, techniques, and tools in the 
areas of computer science, mathematics, (electrical) engineering, physical sciences, computational science, management 
sciences, economics, and social sciences, for operations, control, and optimization: 
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1. Knowledge, methodologies and (simulation) techniques for digitization and automated management of future 
energy systems  

2. Knowledge, methodologies and (simulation) techniques for automated approaches enabling flexibility in 
future energy systems 

3. Methodologies and techniques for dedicated knowledge, information and data systems for automated 
management of future energy systems. 
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6.2 Expertise Netherlands eScience Center 
The eScience center is currently running approximately 50 projects in different domains ranging from 
history to high-energy physics. Throughout these projects our eScience research engineers develop 
software or contribute to existing software that empowers scientists in their research. In the following we 
summarize the expertise of the center in key areas related to the ESI call and illustrate them via links to 
our projects and the software we have developed. More information can be found on our project 
webpage and on our research software directory. 

It is important to mention that eScience Research Engineers can easily adapt to the level of technical 
expertise of our partners. For projects where our collaborators are less technically inclined, we deliver 
solutions for computing, data handling or analytics that enable them to answer their research questions. 
At the other end of the spectrum, we collaborate with very skilled software engineers that are developing 
their own tools according to state of the art software engineering practices. In all projects, we work 
together with our partners to either develop new features, improve certain parts of the code and its 
performance or work on the scientifically innovative part of the project. We also actively contribute to the 
dissemination of the software we develop by presenting the work at specialized conferences, by creating 
and presenting demos and organizing workshops. 

The center is very interested in expanding its expertise and in contributing to new fields of science. To this 
end, we continuously monitor our knowledge base and identify the areas where we would benefit from a 
more tailored expertise. We then try to close this gap by either providing dedicated training opportunities 
to our eScience research engineers or by hiring new engineers with specific skills. In addition, we 
continuously transfer our expertise between scientific domains by reusing knowledge and tools in 
different fields of science. This cross fertilization of scientific projects through technology is in essence the 
mission of the eScience Center. 

 

Interdisciplinary collaboration  

As an application of computer science in a domain, eScience projects are by nature interdisciplinary and 
many combine alpha/beta or beta/gamma domains. Furthermore, the diversity of projects and people at 
the eScience Center stimulates cross disciplinary knowledge sharing and reuse of techniques and 
software. eScience research engineers can help remove the communication barrier between specialized 
researchers, and generalize the project’s output like software, data, and models. Examples of 
interdisciplinary projects are: EviDENce (history, liguistics), What Works When for Whom? (psychology, 
linguistics), eWaterCycle (hydrology, computer science), etc. Examples of interdisciplinary application of 
tools are: Xenon (star cluster formation simulation, metabolomics), SPOT (dark matter, particle physics), 
KNIME (chemistry, plant breeding), AMUSE (oceanography, physics), grlc (genomics, cultural heritage), 
etc. 

 

Open science 

Reproducibility, transparency and interoperability have become mainstream in research. Both as a 
requirement from funders and as a way to accelerate research. Research engineers can help with the 
implementation of data and software management plans. We maintain close collaboration with providers 
of the various computer infrastructures (supercomputers, GPU clusters, clouds and grids) such as SURF, 
allowing software to scale up when needed. 

   

Social sciences and humanities 

We have done projects in various humanities disciplines. The eScience center has built up expertise with 
digital texts: developing and implementing software for search, topic modeling, information retrieval, 
parsing, and linked data. We also worked on interdisciplinary application of this expertise in political 
sciences (relation between print media and 'verzuiling'), history (analyzing eye witness accounts), and 
social media analysis. For the social sciences possibly relevant expertise includes analysis of financial 
networks, citation networks in arabic texts, and the dynamics of human crowds (multi-actor modeling: 
dynamics of human crowds; anomalous behavior in stadium crowds), and the lifecycle of slums. All these 
projects have a strong collaboration between alpha/beta or beta/gamma sciences. 

https://www.esciencecenter.nl/projects
https://www.research-software.nl/
https://www.esciencecenter.nl/project/evidence
https://www.esciencecenter.nl/project/what-works-when-for-whom
https://www.esciencecenter.nl/project/ewatercycle-ii
https://www.research-software.nl/software/xenon
https://www.research-software.nl/software/spot
https://www.esciencecenter.nl/project/prediction-of-candidate-genes-for-traits-using-interoperable-genome-annotat
https://www.esciencecenter.nl/project/amuse
https://github.com/CLARIAH/grlc
https://www.esciencecenter.nl/project/pidimehs
https://www.esciencecenter.nl/project/evidence
https://www.esciencecenter.nl/project/twinl
https://www.esciencecenter.nl/project/uncovering-networks-of-corporate-control
https://www.esciencecenter.nl/project/uncovering-networks-of-corporate-control
https://www.esciencecenter.nl/project/case-law-analytics
https://www.esciencecenter.nl/project/the-kumbh-mela-experiment
https://www.esciencecenter.nl/project/detecting-anomalous-behavior-in-stadium-crowds
https://www.esciencecenter.nl/project/dynaslum
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Combining alpha, beta and gamma science 

Many of our projects combine alpha, beta and gamma science. For example in Uncovering Network of 
Corporate Control, we are using advanced statistical and graph theory method to identify tax avoidance 
mechanism exploited by large companies. Similarly in Case Law Analytics, we have developed analytics 
methods for the exploration of Dutch law and the identification of relationship patterns between a large 
number of cases. Many of our projects study human behaviors using digital tools and methodologies. This 
is the case of Emotion Recognition in Dementia where we developed software to help health professional 
understanding patient suffering from Alzheimer. 

 

Simulation 

The center is running a large number of projects in which simulations play a crucial role. These projects 
come from a large variety of scientific disciplines: condensed matter physics, fluid dynamics, 
electrodynamics, plasma physics, computational chemistry, astrophysics, climate, or weather. These 
projects rely on advanced numerical techniques and their implementation in high performance code 
running on a variety of hardware. For example, our new project, Parallel in time simulation of wind farm 
aims at developing time-parallel algorithms to enable uncertainty quantification in large-scale fluid 
dynamics simulations. We are also developing generic tools for uncertainty quantification and sensitivity 
analysis for multiscale simulations in the frame of our project eMusc. This tool could be applied to 
different domains such as climate, materials, and of course the simulation of multiscale and multi-carrier 
energy systems. We have also developed dedicated solutions for distributed computing, GPU computing, 
FPGA computing and many-core programming that can significantly improve the performance of 
simulation software. 

 

Mathematical Optimization  

We have a large number of projects that aim at improving and accelerating optimization problems. For 
example we have contributed to the improvement of the RooFit library developed at the CERN in the 
frame of the Automated Parallel Calculation of Collaborative Statistical Models. In this frame we have 
significantly accelerated the Minuit optimizer using a dynamic load balancing approach for gradient 
calculations. We have also contributed to the development of a stochastic L-BFGS optimizer and its 
implementation within the project Distributed Radio Astronomy Computing. The large number of 
optimization techniques familiar to our engineers could be of great interest in the ESI call. 

 

AI Optimization 

We do have significant experience in developing and tuning deep learning models for different 
applications. We have for example developed McFly; a generic deep learning framework for time series 
analysis. One of the features of McFly is the automatic optimization of the neural network architecture via 
tuning of its hyperparameters. This tool has for example been used to the large scale analysis of genomics 
information involved in the development of cancer cells (Googling the cancer genome). Deep learning is 
also used in a wide range of projects as for the reconstruction of bone implant (Printing 3D body parts) or 
the prediction of protein-protein docking conformations (DeepRank), the post correction of digitized 
historical newspapers (Deep learning OCR post-correction) or to improve the accuracy of clinical 
prediction (FedMix). We also have expertise in knowledge representation and reasoning through, for 
example, projects where we developed ontologies, semantic-web technologies or linked data. The 
development of new AI solutions dedicated to for example smart grids could greatly benefit from the vast 
knowledge held at the center in that area. 

 

Multiscale modelling 

We have extensive experience in multiscale modelling in various domains ranging from molecular 
simulations to climate prediction. We have been intensively involved in the development of the AMUSE 
package that allows the coupling of different models for astrophysics simulations. AMUSE has been 
further generalized for different applications such as oceanographic modelling with the OMUSE package 

https://www.esciencecenter.nl/project/uncovering-networks-of-corporate-control
https://www.esciencecenter.nl/project/uncovering-networks-of-corporate-control
https://www.esciencecenter.nl/project/case-law-analytics
https://www.esciencecenter.nl/project/emotion-recognition-in-dementia
https://www.esciencecenter.nl/project/a-light-in-the-dark-quantum-monte-carlo-meets-solar-energy-conversion
https://www.esciencecenter.nl/project/scalable-high-fidelity-simulations-of-reacting-multiphase-flows-at-transcri
https://www.esciencecenter.nl/project/accurate-and-efficient-computation-of-the-optical-properties-of-nanostructu
https://www.esciencecenter.nl/project/passing-xsams
https://www.esciencecenter.nl/project/computational-chemistry-made-easy
https://www.esciencecenter.nl/project/amuse
https://www.esciencecenter.nl/project/primavera
https://www.esciencecenter.nl/project/mosaic
https://www.esciencecenter.nl/project/parallel-in-time-methods-for-the-propagation-of-uncertainties-in-wind-farm
https://www.esciencecenter.nl/project/e-musc
https://www.research-software.nl/software/xenon
https://www.research-software.nl/software/kernel-tuner
https://www.esciencecenter.nl/project/triple-a-2
https://www.esciencecenter.nl/project/a-methodology-and-ecosystem-for-many-core-programming
https://root.cern.ch/roofit
https://www.esciencecenter.nl/project/automated-parallel-calculation-of-collaborative-statistical-models
https://www.esciencecenter.nl/project/dirac
https://www.research-software.nl/software/mcfly
https://www.esciencecenter.nl/project/googling-the-cancer-genome
https://www.esciencecenter.nl/project/3d-printing-of-human-body-parts
https://www.esciencecenter.nl/project/deeprank
https://www.esciencecenter.nl/project/deep-learning-ocr-post-correction
https://www.esciencecenter.nl/project/fedmix
https://www.esciencecenter.nl/project/amuse
https://www.research-software.nl/software/omuse
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that is used in many climate projects with a strong multiscale component (Stochastic Multiscale Climate 
Models). To provide an additional example, we are also developing multiscale approaches for materials 
science within the European project ReaxPro. There, we will contribute to the development of a new 
simulation platform combining different software ranging for ab-initio atomic simulations up to 
continuous simulations of chemical reactors.  

 

Machine Learning and statistics 

A large part of our machine learning projects are at the moment related to natural language processing. 
For example we have developed a generic tool, nlppln, that greatly facilitates text mining of large corpus 
using a Python workflows engine. We are also developing new machine learning approaches to detect 
dyslexia in children using EEG spectrum in our new ePodium project. In a true eScience effort to connect 
different fields, one of our new projects, Integrated Omics, aims at reusing machine learning techniques 
initially developed for natural language processing in bioinformatics in order to understand the biological 
activity of small molecules. We have also contributed to the development of unsupervised clustering 
methods and their applications to large molecular datasets. These techniques could be directly used in the 
ESI call e.g., for data analysis. More traditional forms of statistics and machine learning (fi. SVM, random 
forest) can also be applied. 

 

Graphical Interfaces 

We have developed some web-based interfaces for data analysis and visualization. One example of our 
activity in that field is the development of a generic interactive visualization tools for big data analytics 
(SPOT). Initially developed for high-energy physics application with the iDark project, SPOT has now been 
generalized and is being used in different fields. We also develop dedicated solutions for better explaining 
decision making processes within our Visual Storytelling project and for the visualization of large scale 
point clouds for archeology in ViaAppia. We are also now starting to develop apps that monitor news 
consumption by users to better understand their exposure to divergent viewpoints (Inside the filter 
bubble). Similar apps could be developed to monitor energy consumption and incentivize consumers in 
the frame of the ESI call. 

 

Software Interfacing 

We are running entire projects specifically aimed at interfacing different projects using complex 
workflows and ontologies. We are achieving this interoperability by designing workflows and ontologies 
that orchestrate complex computational tasks involving different software. These are done either via 
generic workflow engines (Noodles, scriptcwl), or for dedicated applications such as genomics, 
computational chemistry or earth system modeling. Adapting these workflow engines to energy system 
integration is entirely possible. 

 

Agent-based & event-based modelling  

While we do not have strong expertise in agent and event based modelling we did run a project about 
detecting anomalous behavior in stadium crowds. In this project we developed analytics tools based on 
Wi-Fi and Bluetooth data to recognize and prevent crowd disaster. We also have expertise in Monte-Carlo 
simulation for example in the frame of Quantum Monte Carlo electronic structure calculations. 

 

Control Algorithms, Hardware in the loop & Constraint Satisfaction 

While we do not have projects running in these area, we strongly believe the general expertise held by the 
engineers at the center in ODE/PDE solvers, remote sensors data analysis, general computer science, etc. 
is sufficient for us to contribute to the projects requiring these skills.  

https://www.esciencecenter.nl/project/stochastic-multiscale-climate-models
https://www.esciencecenter.nl/project/stochastic-multiscale-climate-models
https://www.scm.com/about-us/eu-projects/reaxpro-multiscalereactormodeling/
https://www.research-software.nl/software/nlppln
https://www.esciencecenter.nl/project/epodium
https://www.esciencecenter.nl/project/integrated-omics-analysis-for-small-molecule-mediated-host-microbiome-inter
https://www.research-software.nl/software/fastmlc
https://www.research-software.nl/software/fastmlc
https://www.research-software.nl/software/spot
https://www.esciencecenter.nl/project/idark
https://blog.esciencecenter.nl/https-blog-esciencecenter-nl-spot-visual-scientific-data-analytics-made-easy-62e03a895bae
https://www.esciencecenter.nl/project/visual-storytelling-of-big-imaging-data
https://www.research-software.nl/software/pattyvis
https://www.esciencecenter.nl/project/inside-the-filter-bubble
https://www.esciencecenter.nl/project/inside-the-filter-bubble
https://www.research-software.nl/software/noodles
https://www.research-software.nl/software/scriptcwl
https://www.research-software.nl/software/sv-callers
https://www.research-software.nl/software/qmflows
https://www.research-software.nl/software/esmvaltool
https://www.esciencecenter.nl/project/detecting-anomalous-behavior-in-stadium-crowds
https://www.esciencecenter.nl/project/a-light-in-the-dark-quantum-monte-carlo-meets-solar-energy-conversion
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Getting involved in projects that are outside of our own comfort zone is crucial to the eScience center in 
order to further broaden our expertise. Through these projects we will acquire new competences that we 
can potentially reuse in our future projects. In addition, the experience of the center in other domains 
could bring new techniques and approaches to the field. This is in essence the mission of the center: to 
connect different fields of science through technology and to promote the reuse of knowledge and tools 
across different disciplines. 

Cybersecurity, Blockchain & Privacy 

Cybersecurity and blockchain are two technologies that we strategically decided not to explore yet due to 
the strong interest of the private sector and the large amount of resources they have already invested in 
these two areas. We have, however, explored privacy issues in our projects, in particular for Inside the 
filter bubble, where we developed smart phone apps for monitoring news consumption by typical users. 

  

https://www.esciencecenter.nl/project/inside-the-filter-bubble
https://www.esciencecenter.nl/project/inside-the-filter-bubble
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6.3 Explanation of project agreement 

(Public/Private) funding of the project 
NWO obliges itself to provide the grant to the project in question by means of a grant to the main applicant (of a 
knowledge institute). The participating public/private parties commit themselves to the promised co-funding to 
NWO and in kind contributions via the project agreement.  
 
Ownership of knowledge and intellectual property rights  
Background knowledge: input of, access to and utilization of this knowledge 
- Before the start of the project, project parties will check whether and agree upon which relevant background 

knowledge they want to provide for the execution of the project. During the project, additional background 
knowledge can be introduced.  

- Introduced background knowledge remains the property of the project party that introduced it. The knowledge 
can be used by the receiving project parties in the context of the research project. The providing project party 
will make the required background knowledge available upon written request at no cost to the requesting 
project party by means of a non-transferable non-exclusive license for the duration of the project. 

- If a project party wishes to gain access to the background knowledge of any other project party for the 
commercial exploitation of the results, then this project party will be granted a license by the providing project 
party under market terms, in so far this is legally possible. 

 
Foreground knowledge: ownership of results and intellectual property rights 
- Foreground knowledge (the project results) must be freely accessible for non-commercial use for all project 

parties. Project parties will provide each other royalty-free licenses. 
- The project parties must choose one of the following two options with respect to ownership of results and the 

property rights: 
  

Option 1: adequate reflection  
The principle for option 1 is that the entitlement to claiming intellectual property rights for the research 
results lies with all project parties. Subsequently, the project parties enter into a Project Agreement that 
contains agreements on which project party actually is entitled to which rights.  
It is important that the project agreement must show that the intellectual property rights have been 
granted to project parties in a manner that is an adequate reflection of their efforts within the project, 
their contributions to the projects and their respective interests in the project in order to ensure 
compliance with state aid provisions. In the allocation of intellectual property rights, agreements must also 
be made about additional normal market compensation in case the desired distribution is not or not a full 
adequate reflection, e.g. if, during the distribution, a private party that makes a minor contribution to the 
project nevertheless is granted a substantial intellectual property right.  
 
Option 2: rights to one’s own results 
In option 2, the entitlement to claiming intellectual property rights to the results of the research is granted 
to the project parties who generated the results. The percentage categories defined by NWO apply to this. 
The background of these categories is that companies gain more rights the more they contribute. If a 
company makes a relatively high contribution (i.e. 11% to 30%), then it is entitled to the right of first 
refusal for exclusive commercial use, for example. A normal market compensation must be negotiated to 
execute this right of first refusal. If a company made a limited contribution (10% or less), it does not have 
any exploitation rights in advance. 
The percentage categories look as follows: 

1. From 0% up to a 10% private contribution, the company does not have rights to the 
results of the executive research party. Companies can use the results generated during 
the research internally and non-commercially; 

2. From 11% up to a 30% private contribution, the company will have a right to first refusal 
to exclusive commercial user rights for the results of the executive research party, 
patented or otherwise. If this right to first refusal is executed by the company, a normal 
market compensation must be paid;  
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3. From 31% to a 50% private contribution, companies will have a non-exclusive, royalty-
free commercial user right in addition to category 2's right to first refusal.  

 
Calculating the private contribution percentages 
The basis for the calculation of the percentages assumes the marginal costs (i.e. the NWO contribution + cash/in 
kind private contribution(s)). Furthermore, it is possible to add private contributions together to reach a higher 
percentage category jointly. The condition is that the right to first refusal is executed jointly, too, and that 
agreements are made regarding a division of the areas of application. If a right to first refusal for (exclusive) use or 
ownership is exercised, then the private partner in question will pay the normal market compensation. 
 
(Non-)exclusive rights and 'know-how' 
When granting user rights to results, there can be 
 1) already patented results to which rights are licensed, or 
 2) non-patented results for which project parties agree to: 

a) patent them 
i) by the rights holder (the party who generated the results), who subsequently grants these 
rights to the interested party through exclusive or non-exclusive licenses, or 
ii) by the interested party (stating the names of the inventors), who in this case acquires the 
(exclusive) property rights to the results, or 

b) (only if the results in question are not eligible for publication:) cannot be patented, in which case 
additional agreements must be made regarding a longer period of confidentiality of the results in question 
and the further conditions; in such a case, it involves a 'know-how' license. 

 
Compensation for exclusive user rights/property rights 
For their negotiation and determination of the normal market compensation for the acquisition of exclusive user 
rights/property rights, the negotiating parties can select one of the following approaches: a market-based approach 
(market comparison); an income-based approach (what income is expected); or a cost-based approach (what did it 
cost to achieve the research result). The parties can also choose to use taxation by an independent expert. 
Furthermore, the costs of establishing and maintaining patent rights could also play a role. Finally, the financial 
(cash and in kind) contributions to the research that led to the results, which have been provided by the companies 
and have been included in the project budget, can be taken into account in the negotiations. The secretary of the 
project consortium must document the negotiations regarding the market compensation and its determination. 
 
Reporting/exchanging results 
The project parties enter into mutual agreements regarding reporting and the exchange of results. This is separate 
from the reports desired by NWO and the Ministry of Economic Affairs and Climate Policy (with respect to use of 
the PPP allowance) by virtue of their role as research funders. 
 
Project committee  
A project committee is appointed that contains the project leader (usually the university main applicant), any co-
project leaders and the co-funders. The project's progress is discussed regularly by the project committee. Apart 
from the project leader, a so-called project manager will be appointed from one of the participating companies. The 
project leader, based on their role as grant beneficiary, is responsible for the research progress and general 
progress of the project.  
 
Publication 
- The basic principle is the public nature of the results and publication thereof in the scientific literature, for 

which the parties can agree on a publication procedure in the Project Agreement; 
- Publications can be put on hold for a maximum of nine months to safeguard the patentability of results. In case 

of know-how to be further developed, the confidentiality period can be longer (this must always be agreed 
explicitly in writing) with a maximum confidentiality period of five years. In any case, research results cannot 
be 'shelved'.  

 
Confidentiality of information and non-disclosure 
- Project parties promise to keep information that has been provided in confidence (including background 

knowledge) confidential and to only use it in the context of the project. 
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Dispute Settlement 
Project parties will agree upon a dispute settlement. In case of disputes, the parties make an effort to search for an 
amicable solution. NWO will be informed of any dispute that arises and, in cases directly linked to the research and 
the grant, will make a binding decision. 
 
Indemnity 
NWO and the knowledge institution(s) must be indemnified of any claims from any involved private party and/or 
third party for damages due to using research results and/or IP by the latter. 
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6.4 Conditions for cash/in kind contributions from public/private parties 

1. Possibility of participating in projects financed with a grant in this call by co-funding parties with in kind 
contributions: 
Programmes financed with an NWO grant require public/private parties to participate with an in kind 
contribution. For this, see section 3.5. In addition to, and if not included in the NWO Grant rules 2017, the 
following provisions apply. 

 
In kind contributions/efforts must: 
- be essential to the project; 
- be included in the NWO-approved budget of the project proposal's research costs in which the co-funding 

party is participating (for in kind contributions that can be introduced, see provision 3) and fall under one 
of the cost categories stated in 3a to 3c. 

 
2. Commitment 

If a co-funding party will participate in the research project with a partial in kind contribution as described 
above, then this party will commit that in kind contribution (plus the optional financial (cash) contribution) to 
NWO via a project agreement. The committed financial (cash) contribution will be invoiced by NWO. 

 
3. Allowable in-kind co-funding 

In a research project, co-funding parties can introduce the following costs directly attributed to the research 
project and costs made by the party in question as in kind contributions (also see provision 1): 

a. In the context of the worked hours in the project: 
- salary costs with the understanding that it is based on an hourly wage, calculated using the annual 

salary for a full employment according to the column «wages for wage tax» of the wage statement, 
increased by the social security premiums owed by law, or under an individual or collective labour 
agreement, and of 1650 hours per year. A surcharge may be charged for other general costs, but no 
more than 50% of the above-mentioned wage costs. The resulting hourly rate attributed to the 
project including the stated 50% surcharge for general costs has a maximum of € 125. Costs for 
supervision or project management will not be accepted. 

b. Costs of materials and resources to be used based on the original purchase prices. 
c. Use of equipment, machines and software 
- Costs of purchase and use of machines and equipment with the understanding that the depreciation 

costs to be attributed to the project are used calculated based on the original purchase prices and a 
depreciation period of at least five years; costs of consumables and maintenance during the 
utilization period. 

- Costs of purchase and use of machines and equipment that have not been exclusively purchased for 
the project will only be accepted as project contributions based on the above pro rata if a time sheet 
is available per machine or piece of equipment by means of a balanced time registration. 

Not permissible as in kind co-funding: 
- Co-funding from the research institute of the (co-)applicant(s) of a project. 
- Discounts on commercial rates, among other things on materials, equipment and services. 
- Costs regarding overhead, supervision, project management, participation in a user committee, 

consultancy. 
 
4. Justification of in kind contributions 

Co-funding parties must justify their in kind contributions to NWO by means of a statement of introduced 
costs to be provided to NWO within three months after the end of the research project to which the in kind 
contribution has been made. The request to determine the in kind contribution must be submitted at the 
same time as the grant request by the project leader accompanied by a joint final report. If a partner's in kind 
contribution to be justified is higher than k€ 125, an audit statement must be provided; in other cases a 
written statement by the project leader and the holder of power of attorney of the co-funding party stating 
that the introduced in kind efforts are in fact to be attributed to the project suffices. NWO is authorized to 
have the cost statement audited. 
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If the co-funding party that committed itself to a research project through an in kind contribution eventually 
does not introduce this in kind contribution (or only a part thereof) or cannot justify it, then NWO can lower 
the grant sum accordingly. 

 
5. Origin of cash contributions by private parties 

In cash contributions by private parties must come from a private origin (the contribution,  
for example, cannot be a subsidy obtained elsewhere or consist of other government  
funds).  
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6.5 Explanation Letter of Commitment public/private parties 

Every partner that provides cash and/or in kind co-funding, must state their contribution to the project by means of 
a letter of commitment. This statement must be submitted as an annex along with the digital full proposal. The 
letter is still optional in the pre-proposal phase. Via the letter of commitment addressed to NWO, the 
public/private partner commits to the contribution for the project. The committed financial (cash) contribution will 
be invoiced by NWO. 
The letter of commitment must: 
 
1) be drawn up on stationary of the partner in question; 
2) be signed by an authorized person (provided with date and city); 
3) be addressed to the NWO Science domain (attn. dr. G. (Arian) Steenbruggen); 
4) be in accordance with the budget as included in the project proposal in terms of the sum of the co-funding. In 
kind contributions must be specified and capitalized, both hours (amount and/or charged rate) and materials 
(amount, cost price, rate, percentage that can be attributed to the project, etc.); 
5) state that the letter of commitment is unconditional and does not contain any resolutive conditions with the 
exception of the condition that termination is possible if the proposal is not approved; 
6) state that the formation and signing of a project agreement as described in section 3.5 of the call upon the start 
of the approved project is agreed to. 

 
The format for the letter of commitment can be found on the call's website. 
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6.6 Budget modules 

E x p l a n a t i on  o f  b u d g e t  m o d u le s  f or  p e r s o n n e l  

Funding for the salary costs of personnel who make a substantial contribution to the research can be applied for. 
Funding of these salary costs depends on the type of appointment and the organisation where the personnel are or 
will be appointed.  

− For university appointments, the salary costs are funded in accordance with the VSNU salary tables applicable 
at the moment the grant is awarded  

− (www.nwo.nl/salary-tables). 
− For university medical centres, the salary costs are funded in accordance with the NFU salary tables applicable 

at the moment the grant is awarded  
− (www.nwo.nl/salary-tables). 
− For personnel from universities of applied sciences and other institutions, the salary costs are funded on the 

basis of the collective labour agreement salary scale of the employee concerned, based on the Handleiding 
Overheidstarieven 2017. 

− For the Caribbean Netherlands, the Dutch government employs civil servants on Bonaire, Sint Eustatius and 
Saba under different conditions than in the European part of the Netherlands. 

− (https://www.rijksdienstcn.com/werken-bij-rijksdienst-caribisch-nederland/arbeidsvoorwaarden) 
 

The rates for all budget modules are incorporated in the budget format that accompanies the application form. For 
the budget modules “PhD”, “PDEng” and “Postdoc”, a one-off individual bench fee of € 5,000 is added on top of the 
salary costs. This bench fee is intended to encourage the scientific career of the project employee funded by NWO. 
Remunerations for PhD students/PhD scholarship students at a Dutch university are not eligible for funding from 
NWO.  

The available budget modules are explained below. 

P h D  ( i n c l u d in g  M D - Ph D )  

A PhD is appointed for 1.0 fte for a duration of 48 months. The equivalent of 48 full-time months, for example an 
appointment of 60 months for 0.8 fte is also possible. If a different duration of appointment is considered necessary 
for the realisation of the proposed research, then as long as this is properly justified, the standard time can be 
deviated from. However, the duration of appointment must always be at least 48 months. 

 

P r o f e s s i on a l  D oc t o ra t e  in  En g in e er i n g  ( P D En g )   

Funding for the appointment of a PDEng can only be applied for if funding for a PhD or postdoc is also applied for.  
The appointment for a PDEng position is a maximum of 1.0 fte for 24 months. The PDEng trainee is employed by the 
institution applying for funding and can realise activities within the research at an industrial partner for a specified 
time. If the research proposal is awarded funding, then an agreement must be concluded with the industrial 
partner(s) concerned. The underlying “Technological Designer Programme” should be described in the funding 
proposal. 

 

file://nwo.nl/nwodata/ENW/3.%20Instrumenten/Thematisch/Systeemintegratie/30.%20Ronde%202019/10.%20Call/vertaling/www.nwo.nl/salary-tables
file://nwo.nl/nwodata/ENW/3.%20Instrumenten/Thematisch/Systeemintegratie/30.%20Ronde%202019/10.%20Call/vertaling/www.nwo.nl/salary-tables
https://www.rijksdienstcn.com/werken-bij-rijksdienst-caribisch-nederland/arbeidsvoorwaarden
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P o s t d o c  

The size of the appointment of a postdoc is at least 6 full-time months and at most 48 full-time months. The size 
and duration of the appointment is at the applicant’s discretion , but the appointment is always for at least 0.5 fte 
or for a duration of at least 12 months. The product of fte x duration of appointment should always be a minimum 
of 6 full-time months. 
The material budget is available to cover the costs of a more limited appointment of a postdoc. 

 

R e s e a rc h  l e a ve  f o r  a p p l i c a n t s   

With this budget module, funding can be requested for the research leave costs of the main and/or co-applicant(s). 
The employer of the applicant concerned can use this to cover the costs of relinquishing him or her from 
educational, supervisory, administrative or management tasks (not research tasks). The time that is released 
through the research leave grant can only be used by the applicant(s) for activities in the context of the project. The 
proposal must describe which activities in the context of the project the applicant(s) will carry out in the time 
relinquished.  

The maximum amount of research leave that can be applied for is the equivalent of five full-time months. NWO 
funds the research leave in accordance with the salary tables for a senior scientific employee (scale 11) at the time 
the grant is awarded (www.nwo.nl/salary-tables). 

 

P e r s o n n e l  u n i v e r s i t i e s  of  a p p l i e d  s c i en c es  a n d  o t h e r  in s t i t u t i on s   

For the funding of salary costs of personnel employed at a university of applied sciences or other type of institution 
(such as TO2 or SMEs), the following maximum rates (hours/day) are used in accordance with the Handleiding 
Overheidstarieven 2017 (HOT). For the Taskforce for Applied Research (NPRO SIA), the HOT table kostendekkend is 
used, and for the Netherlands Initiative for Education Research (NRO) and other institutions, it is the HOT table 
kostenplus. 

 

E x p l a n a t i on  o f  b u d g e t  m o d u le  Ma t e r i a l  N W O -a c k n o w l e dg e d  kn o w l ed g e  in s t i t u t i on s  

For each fte scientific position (PhD, postdoc, PDEng) applied for, a maximum of € 15,000 material budget can be 
applied for per year of the appointment. Material budget for smaller appointments can be applied for on a 
proportionate basis and will be made available by NWO accordingly. 

The applicant is responsible for distributing the total amount of material budget across the NWO-funded personnel 
positions. The material budget that can be applied for is specified according to the three categories below: 

Project-related goods/services 
− consumables (glassware, chemicals, cryogenic fluids, etc.) 
− measurement and calculation time (e.g. access to supercomputer, etc.) 
− costs for acquiring or using data collections (e.g. from Statistics Netherlands), for which the total amount may 

not be more than € 25,000 per proposal 
− access to large national and international facilities (e.g. cleanroom, synchrotron, etc.) 
− work by third parties (e.g. laboratory analyses, data collection, etc.) 
− personnel costs for the appointment of a post-doc and/or non-scientific personnel for a smaller appointment 

size than those offered in the personnel budget modules 

file://nwo.nl/nwodata/ENW/3.%20Instrumenten/Thematisch/Systeemintegratie/30.%20Ronde%202019/10.%20Call/vertaling/www.nwo.nl/salary-tables


47 

Chapter 6: Annexes / Energy System Integration 

Travel and accommodation costs for the personal positions applied for 
− travel and accommodation costs 
− conference attendance (maximum of two per year per scientific position applied for) 
− fieldwork 
− work visit 

Implementation costs 
− national symposium/conference/workshop organised within the research project 
− costs for Open Access publishing (solely in full gold Open Access journals, registered in the “Directory of Open 

Access Journals”  https://doaj.org/) 
− data management costs 
− costs involved in applying for licences (e.g. for animal experiments) 
− audit costs (only for institutions that are not subject to the education accountants protocol of the Ministry of 

Education, Culture and Science), maximum € 5,000 per proposal; for projects with a duration of three years or 
less, a maximum of € 2,500 per proposal applies. 
 

Costs that cannot be applied for are: 

− basic facilities within the institution (e.g. laptops, desks, etc.); 
− maintenance and insurance costs. 
 
If the maximum amount of € 15,000 per year per full-time scientific position is not sufficient for realising the 
research, then it may be deviated from if a clear justification is provided in the proposal.  

 

E x p l a n a t i on  o f  b u d g e t  m o d u le  Ma t e r i a l  u n i v e r s i t i e s  of  a p p l i e d  s c i en c e  

The possibilities and limitations described in module Material NWO-acknowledged knowledge institutions also hold 
for this module, with one exception. It is not possible to deviate from the maximum stated in table 1. (In module 
Material NWO-acknowledged knowledge institutions a motivated deviation of the maximum is possible.) 

 

E x p l a n a t i on  o f  b u d g e t  m o d u le  Ma t e r i a l  T O 2 - i n s t i t u te s  

The possibilities and limitations described in module Material NWO-acknowledged knowledge institutions also hold 
for this module, with one exception. It is not possible to deviate from the maximum stated in table 1. (In module 
Material NWO-acknowledged knowledge institutions a motivated deviation of the maximum is possible.) 

 

E x p l a n a t i on  o f  b u d g e t  m o d u le  Kn o w l e d g e u t i l i s a t io n  

The aim of this budget module is to facilitate the use of the knowledge that emerges from the research26. The 
budget applied for may not exceed € 25,000.  

                                                                    

 

 

26  In this budget module, the definition for “knowledge transfer” used by the European Commission in the Framework 
for State Aid for research and development and innovation applies (PbEU, 2014, C198). 

https://doaj.org/
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Because knowledge utilisation takes many different forms in different scientific fields, it is up to the applicant to 
specify the costs required, e.g. costs of producing a teaching package, conducting a feasibility study into potential 
applications, or filing a patent application.  

The budget applied for should be adequately specified in the proposal. 

 

E x p l a n a t i on  o f  t h e  b u dg e t  mo d u l e  M on ey  f o l l o w s C oo p e r a t i on  ( M f C )  

The module Money follows Cooperation provides the possibility of realising a part of the project at a publicly 
funded knowledge institution outside of the Netherlands.  

The applicant must convincingly argue how the researcher from the foreign knowledge institution will contribute 
specific expertise to the research project that is not available in the Netherlands at the level necessary for the 
project.  

This condition does not apply if NWO has concluded a bilateral agreement concerning Money follows Cooperation 
with the national research council of the country where the foreign knowledge institution is located. 

The budget applied for within this module cannot be more than 50% of the total budget applied for . 

A researcher from the foreign institution should satisfy the conditions set for co-applicants in Section 3.1 of this call 
for proposals, with the exception of the condition that the co-applicant should be employed in the Kingdom of the 
Netherlands. 

The applicant receives the grant and is responsible for transferring the amount to the foreign knowledge institution 
and for providing accountability for the MfC part of the grant. 

The exchange rate risk lies with the applicant. Therefore, gains or losses due to the exchange rate are not eligible 
for funding. The applicant is responsible for: 

− The financial accountability for all costs in both euros and the local currency, for which the exchange rate used 
must be visible; 

− a reasonable determination of the size of the exchange rate. If requested by NWO, the applicant must always 
be able to provide a description of this reasonable determination. 

 

NWO will not issue any funding to co-applicants in countries that fall under national or international sanction 
legislation and rules. The EU Sanctions Map (www.sanctionsmap.eu) is guiding in this respect. 

 

 

file://nwo.nl/nwodata/ENW/3.%20Instrumenten/Thematisch/Systeemintegratie/30.%20Ronde%202019/10.%20Call/vertaling/www.sanctionsmap.eu
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