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1 Introduction 

1.1 Background 

In this call for proposals you will find information about the submission of research proposals 

for the NWO programme Solar to Products. NWO wants to stimulate the collaboration and 

transfer of knowledge between universities and companies. Innovative collaborative projects 

between companies and research institutions that industry is willing to invest in, can apply 

to NWO. 

 

The NWO programme Solar to Products has been set up in consultation with the Top Sector 

Chemistry, the Top Sector Energy and the Top consortium for Knowledge and Innovation 

(TKI) Biobased Economy (BBE). It is embedded in the NWO propositions 2014-2015 and 

2016-2017. The programme coincides with one of the challenges that NWO recently defined 

in its strategy 2015-2018: Circular economy. The budget for this call for proposals is 

brought together by NWO Chemical Sciences and the Foundation for Fundamental Research 

on Matter (FOM). 

 

The focus of this programme is the direct or indirect storage of solar energy in chemical 

bonds. This offers a very attractive long-term solution for sustainable development. In the 

longer term (bio-)molecular design and synthesis of existing or completely new materials, 

products and processes will open a broad range of new possibilities for economic 

development. An integrated approach involving the Top Sectors Energy and Chemistry and 

the TKI BBE will be a scientifically sound starting point for reaching that long-term target. 

Changing carbon dioxide from a burden into a valuable resource is most promising in our 

societal context. 

1.2 Available budget 

The total programme budget is M€ 5.5 (including at least M€ 0.5 cash contributions from 

private project partners). M€ 5.225 (95% of total programme budget) will be available for 

grants. Only proposals that are assessed as excellent or very good will be eligible for 

funding. Proposals of insufficient quality will not be eligible for funding even if there is 

sufficient budget. 

1.3 Validity of the call for proposals 

This call for proposals is valid until the closing date 26 January 2016, 14:00 h (CET). 
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2 Aim 

With this call for proposals, NWO promotes public-private partnership on scientifically 

innovative subjects in the area of converting solar energy. 

The focus of this programme is on the direct or indirect storage of solar energy by 

converting carbon dioxide and water in chemical bonds. From the global perspective the 

ultimate target of this programme is a transformation from an economy based 

predominantly on energy and materials derived from fossil resources, via a bio-based 

economy in which fossil resources are gradually replaced by resources of recent biological 

origin, to an economy driven by mainly solar energy in which material cycles are closed (a 

circular economy). 
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3 Guidelines for applicants 

3.1 Who can apply 

 

Applications are always submitted by an academic researcher on behalf of a consortium of 

companies (including SME’s) and researchers. 

 

Applications can be submitted by full, associate or assistant professors and other 

researchers with a comparable faculty position as long as they: 

 are employed by (i.e. have a paid appointment at) a Dutch research university or a 

research institute that is recognised by NWO1 and 

 are in the possession of at least a master's degree (MA or MSc) or are otherwise 

equally qualified and 

 have a position of employment that is secure for at least as long as the throughput 

time of the application process and the research for which the funding is being 

requested.  

 

An exception to the required length of the appointment can be made for: 

 main applicants with a tenure-track appointment that covers at least half of the 

required duration. In that case, the applicants must demonstrate in a letter that 

adequate supervision will be guaranteed throughout the entire length of the 

research project for all researchers for whom funding is being applied.  

 co-applicants if they can demonstrate that adequate supervision can be guaranteed 

throughout the entire length of the research project for all researchers for whom 

funding is being applied. 

 

At least one company must act as co-applicant (the project manager). Companies are not 

eligible for direct funding from NWO, but contribute to the research in cash. The commitment 

of the participating companies must be made clear upon submitting the application by a 

‘letter of commitment’ (see Section 3.4). 

 

Researchers employed at the non-university part of Wageningen UR (WUR), DLO, the 

Federation TO22 and RIVM are eligible to be co-applicants or members of a consortium and 

act as private party. In that way, they can contribute to a project and have access to the 

knowledge. They will not be eligible for direct financing from NWO, however. 

 

NWO aims to encourage the participation of SMEs3 in this programme. To that end, SMEs are 

cordially invited to take part in the consortia. 

 

 

 

                                                 

 

 

 
1 See the NWO Regulation on Granting www.nwo.nl/en/documents/nwo/legal/nwo-regulation-on-granting-

may-2011  
2 The members of the Federation TO2 are TNO and the 'Grote Technologische Instituten' (GTIs: major 

public research institutes): Deltares, the Energy research Centre of the Netherlands (ECN), the Maritime 

Research Institute Netherlands (MARIN) and the National Aerospace Laboratory of the Netherlands (NLR). 
3 In determining if a project participant is an SME entrepreneur the European Commission's definition of 

SME is used. See ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-

definition/index_en.htm. 

http://www.nwo.nl/subsidieregeling
http://www.nwo.nl/subsidieregeling
http://www.deltares.nl/
http://www.ecn.nl/
http://www.marin.nl/
http://www.nlr.nl/
http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm
http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm
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3.2 What can be applied for 

The costs that are eligible for compensation are those for: 

- scientific staff (PhD students, postdoctoral researchers) hired temporarily for the project 

at the research institution; 

- analysts and technical support; 

- material costs directly related to the project. Those could include the costs of chemicals, 

materials, equipment, knowledge transfer and knowledge utilisation, but also domestic 

and international travel expenses.  

 

Staff costs are eligible in accordance with the most recent ‘Agreement for Funding Scientific 

Research’, signed by NWO, VSNU, NFU, ZonMw, KNAW and VFI. The agreement and the 

maximum amounts for staff costs can be found (in Dutch) on 

www.nwo.nl/akkoordbekostiging and www.nwo.nl/salaristabellen. A person-specific bench 

fee will be granted to each PhD student or postdoctoral researcher to (partially) cover things 

like travel expenses and the printing costs involved in publishing their PhD thesis. 

 

The participating knowledge institutions and companies will use their own resources to bear 

the costs of the necessary infrastructure and for the supervision of the project staff. 

 

In case an applicant or co-applicant works together with other institutions that are not 

eligible for financing through NWO, for example TNO or a foreign university, those non-

eligible institutions will bear their own costs. 

3.3 When can applications be submitted 

 

The closing date for the submission of proposals is January 26, 2016, 14:00 hours  

(CET). Applications that are submitted after the deadline will not be included in the 

procedure. 

3.4 Preparing an application 

 

PLEASE NOTE: Between 13 and 23 November 2015, NWO is migrating to the new online 

application and reporting system, ISAAC. Therefore, you cannot submit an application for 

this funding instrument until after 23 November 2015. For more information, please refer to 

Section 3.6. 

 

The grant application comprises three parts: a fact sheet, the application form and a letter 

of commitment of each participating company. 

 

 

- The fact sheet needs to be completed directly in NWO’s electronic application system 

ISAAC.  

- The application form and the format for a letter of commitment can be found on the 

NWO website. 

- The letter(s) of commitment must be submitted simultaneously with the application 

form as separate PDF documents via ISAAC. 

- Applications should be completed in English. 

- The layout of the proposal should facilitate its readability. Use a font size of at least 10 

points. 

- Save the application form as a pdf file. Due to the introduction of a new online 

application and reporting system (ISAAC), submitting the forms is only possible after 23 

November 2015.  

http://www.nwo.nl/akkoordbekostiging
http://www.nwo.nl/salaristabellen


5 

Chapter 3: Guidelines for applicants / Solar to Products 

3.5 Specific conditions 

Financial contributions from private partners 

Within this call for proposals collaboration between at least one company and at least one 

knowledge institute is required. NWO pays 75% - 90% of the total project budget (including 

project management) and the participating company or companies 10% - 25% cash. The 

minimal contribution by the participating company or companies is 10% cash. If two or more 

companies participate, the total contribution made jointly by all participating companies is 

key. The members of the consortium are to determine between or among themselves how 

much each member will contribute. If a company does not contribute in cash to a project 

their non-cash (in kind) contribution to the project should be made clear in the application. 

The NWO funding per project can never exceed k€ 675. 

For projects with 10% cash private matching, the maximal budget (including project 

management) that can be requested per project is k€ 750 (e.g. k€ 675 from NWO + k€ 75 

(10%) private cash contribution). For projects with 25% cash private matching, the maximal 

budget (including project management) that can be requested per project is k€ 900 (e.g. k€ 

675 from NWO + k€ 225 (25%) private cash contribution). 

The minimal budget (including project management) that can be requested per project is k€ 

250. 

 

General terms and conditions 

The following applies to this call for proposals: 

- The NWO Regulation on Granting: http://www.nwo.nl/en/documents/nwo/legal/nwo-

regulation-on-granting-may-2011). Projects that have been awarded are to start 

within nine months of the date of the grant decision. NWO can decide to withdraw the 

grant in case this condition is not met. 

- NWO charges 5% of the total cash project budget for project management. This 

amount covers amongst others the organisation and preparation for this call for 

proposals and also the organisation of meetings. 

- The project partners (the knowledge institutions and companies concerned) must sign 

a project agreement with each other and with NWO prior to the start of the project. 

The project partners are advised to have a draft project agreement ready prior to 

submitting their application. That will help ensure a rapid start for the project once 

the grant has been awarded. As a guide, NWO has made a model agreement 

available on the website. 

3.6 Submitting an application 

PLEASE NOTE: Between 13 and 23 November 2015, NWO is migrating to the new online 

application and reporting system, ISAAC. Therefore, you cannot submit an application for 

this funding instrument before 23 November, 12:00 hours CET.  

 

If you have not previously submitted an application to NWO then please create an account 

for the online application system after 23 November, 12:00 hours CET. Create this account 

at least one day before the application is submitted to ensure that any registration problems 

can be resolved on time.  

 

If you already have an account for the previous application and reporting system Iris, then 

your account will automatically be converted to an ISAAC account. At first login you will be 

asked to change your password. In a limited number of cases conversion is not possible due 

to technical reasons. In that case, you will see an error-message when trying to login. You 

will then need to create a new ISAAC account. Once the account has been created, NWO will 

transfer your project history from Iris to your new account. 

 

http://www.nwo.nl/subsidieregeling
http://www.nwo.nl/subsidieregeling
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An application can only be submitted to NWO via the online application system ISAAC. 

Applications not submitted via ISAAC will not be considered. A principal applicant must 

submit his/her application via his/her own ISAAC account.  

 

When you submit your application to ISAAC you need to enter several additional details 

online. Make sure you allow enough time for this. 

 

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

4.1 Procedure 

General 

In accordance with the agreement between NWO and the VSNU, applicants are to inform 

their institution that they are submitting a project application. The applicant is to give a 

copy of the application to the scientific director or dean of the institution or faculty. For each 

application submitted, NWO will assume that the applicant has informed the institution and 

that the university or the institution accepts the conditions for funding that are in effect for 

this programme. 

 

The NWO Regulation on Granting states that any research financed by NWO must be carried 

out in accordance with the nationally and internationally accepted standards of scientific 

practice as stipulated in the Netherlands Code of Conduct for Scientific Practice of 2012 

(VSNU). The Regulation on Granting can be found on the NWO website: 

http://www.nwo.nl/en/documents/nwo/legal/nwo-regulation-on-granting-may-2011. More 

information on the NWO scientific integrity policy can be found on the website: 

www.nwo.nl/integriteit > ENG. 

 

The NWO Code of Conduct on Conflicts of Interest is applicable to anyone (including NWO 

staff) involved in assessing or making decisions about applications. See also: 

http://www.nwo.nl/en/documents/nwo/legal/nwo-code-of-conduct-on-conflicts-of-interest. 

 

Admissibility 

The first step in the assessment procedure is to determine the admissibility of the 

application. This is done using the conditions stated in Chapter 3 of this call for proposals. 

The consortium can be requested to provide extra documentation/information of the 

participating companies. 

 

Referees 

Applicants are invited to provide the names of five possible referees with a foreign affiliation 

by filling in the fact sheet in ISAAC.  

This list of referees may not include the names of anyone with whom the applicants have 

collaborated in the past three years, are currently collaborating with or plan to collaborate 

with. This applies not only to co-authorship, but also to other forms of collaboration. Only 

referees who are in no way involved with the applying research team and the research 

proposal are eligible to act as referees. The proposed referees may not be working in the 

Netherlands. In addition to those proposed by the applicant, other experts can also always 

be invited to act as a referee.4 

 

Non-referees 

The applicant also has the opportunity to indicate the names of a maximum of three 

individuals who should be excluded from acting as referees. This is not obligatory. The 

applicant is asked to submit those names via email (solar-to-products@nwo.nl). This email 

must also include clear arguments for requesting that this individual / these individuals 

should not be considered as referees. 

 

                                                 

 

 

 
4The code of conduct regarding conflicts of interest can be found on the NWO website: 

http://www.nwo.nl/en/documents/nwo/legal/nwo-code-of-conduct-on-conflicts-of-interest. This document 

mentions potentially conflictive involvements. 

http://www.nwo.nl/subsidieregeling
http://www.nwo.nl/integriteit
http://www.nwo.nl/gedragscode
mailto:solar-to-products@nwo.nl
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Peer review and rebuttal 

All applications will be assessed by referees. Subsequently the applicants are given the 

opportunity to respond to the anonymised referees' assessments in a written rebuttal. 

 

Ranking 

The steering committee is advised by an international expert panel on the quality and the 

ranking of the applications. The expert panel consists of experts from science and industry.  

The steering committee consists of members from the funding parties (NWO Chemical 

Sciences and FOM) and is responsible for the decision-making process, based on the advice 

of the expert panel. The expert panel has access to the applications, the referees' reports 

and the rebuttals. The expert panel weighs the arguments of the referees (both separately 

and jointly) and those of the applicant's rebuttal before making its definitive assessment 

and ranking. If the expert panel considers the referees' reports to provide an insufficient 

basis for ranking the applications, it can reach a supplementary assessment. 

 

The expert panel uses the arguments of the referees and the applicant's rebuttal to arrive at 

an independent assessment of the application. The role of the expert panel differs from that 

of the referees in that: 

 the expert panel also weighs the applicant's rebuttal in its decision, whereas the 

referee is not familiar with the rebuttal and thus cannot take that into consideration; 

 the expert panel can consider all applications, referees' reports and applicant 

rebuttals, whereas the referees normally never see more than one application, nor do 

they coordinate their assessments with each other. 

This means that the expert may arrive at a different assessment than the referees. 

 

Decision-making 

The steering committee decides with regard to the acceptance and rejection of research 

applications on the basis of the granting/ranking advise provided by the expert panel. 

 

NWO assigns all fully completed applications a qualification. This qualification will be made 

known to the applicant in the same letter that informs the applicant about NWO's decision 

on whether or not to fund the proposed project. For more information about the NWO 

qualification system, see: 

http://www.nwo.nl/en/funding/funding+process+explained/nwo+qualification+system. 

 

Procedural steps summarized 

1. The main applicant is to submit his/her application to the NWO using the ISAAC 

electronic application system. 

2. NWO screens all applications to ensure that they comply with the formal requirements of 

the programme.  

3. The chairperson of the “writing group” responsible for the scientific content of this call for 

proposals, will advise the steering committee on the fit of the applications with the call 

topics (the composition of the writing group can be found in the background document 

Solar to Products).  

4. NWO sends the eligible applications to international experts for comments (‘referees’). 

5. Applicants submit their rebuttal in writing. 

6. Proposals, referee reports and rebuttals are sent to the expert panel for assessment. 

7. The expert panel sends its ranking, along with its arguments for that ranking, as advice 

to the steering committee. 

8. The steering committee checks the assessment procedure and decides on the basis of 

the advice of the expert panel and on the budget available which applications to fund 

and which applications to reject. 

9. NWO informs the applicants of the decision about their application. 

 

 

 

 

http://www.nwo.nl/kwalificaties


9 

Chapter 4: Assessment procedure / Solar to Products 

October 2015 

26 January 2016 

Call for proposals announced on NWO website 

Deadline submission of proposals to NWO 

February/March 2016 Consultation referees 

May 2016 Obtaining rebuttals from applicants. One week 

time to react 

May/June 2016 Expert panel ranks the proposals 

June/July 2016 

 

July 2016 

Steering committee decides on allocation of 

the funds 

Applicants are notified about funding decision 

 

4.2 Criteria 

Applications are assessed on the basis of the following criteria: 

1. Fit to the scope of this call for proposals 

2. Scientific quality 

a. novelty in research; 

b. scientific approach; 

c. scientific relevance;  

d. clarity of focus and objectives; 

e. feasibility.  

3. Quality of the consortium 

a. track record of the university partners;  

b. track record of the private partners;  

c. synergy and added value in the partnership; 

d. availability of infrastructure within the consortium. 

4. Innovation potential and knowledge utilisation 

a. prospect for innovation and/or application of results: what is the (expected) 

need/demand for the envisaged application and the products/processes? On what 

term can application be expected? Is the anticipated feasibility realistic? What is 

the success rate that the envisaged innovation is realised? Is indicated what is 

needed to achieve the innovation, either during the project or afterwards. What are 

the possible bottlenecks in achieving the innovation? Which potential end users has 

one in mind and how will these be involved? 

b. contribution concerning content and involvement of private partners in the project 

and the (actual) commitment. 

5. Programmatic criteria  

a. balance between goals and the available means (budget, staff);  

b. effectiveness of the organisational structure and the project/programme 

management; 

c. clear pledge of collaboration and in cash contribution from the participating 

industry. 
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5 Contact details and other 
information 

5.1 Contact 

5.1.1 Specific questions 

For specific questions about Solar to Products and this call for proposals please contact: 

 

Dr. ir. R. (Remko) Achten 

Telephone +31 (0)70-3440716 

Email: solar-to-products@nwo.nl 

 

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 CET on +31 (0)900 696 4747. 

Unfortunately, not all foreign telecom companies support calling to 0900-numbers. 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:solar-to-products@nwo.nl
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6 Annexe(s) 
 

 

6.1 IPR and knowledge transfer regulation 

The NWO IP policy forms the starting point in all matters concerning intellectual property in 

this call for proposals. This leaves room for the parties involved in the project to make 

customised agreements, for example depending on the composition of the consortia and the 

amount of the (financial) contribution. The starting point is that the project parties 

(knowledge institutions, private parties) are jointly entitled to the results of the research 

project. To that effect, agreements are made in advance as to who may claim which IP 

rights under which conditions. Prior to the start of the research project, parties involved in 

the project will enter into a Project Agreement with each other and NWO, in which parties 

agree on matters such as IP and the transfer of knowledge (see further below). Entering into 

a Project Agreement is one of the conditions for receiving a grant for the project concerned. 

The model Project Agreement should be used and will be available on our website. 

 

Project Agreement 

The Project Agreement contains agreements about: 

- (Private) funding of the project; 

- Ownership of knowledge and IP rights: background knowledge (contribution, access and 

use); foreground knowledge (rights to claim, access and use);  

- Spending of income generated; 

- Reporting requirements and the exchange of results; 

- Publication; 

- Confidentiality / secrecy;   

- Settlement of disputes; 

- Indemnity/liability. 

 

(Private) funding for the project 

NWO pledges to provide the grant to the project concerned by means of an allocation to the 

institute of the main applicant conducting the research project. In the Project Agreement, 

the participating private party / parties commit themselves to the pledged co-financing to 

NWO and to the in kind contributions when applicable. 

 

Ownership of knowledge and IP rights 

Background knowledge: Input of, access to and use of this knowledge 

- Prior to the start of the project, parties involved in the project shall check and/or agree 

with each other on which relevant background knowledge they will provide to help realise 

the project. During the project, supplemental background knowledge can be contributed.  

- Any background knowledge thus contributed will remain the property of the project party 

who provided it. The background knowledge that was contributed and is necessary for 

carrying out the project may be used by the receiving project party / parties for the 

research project. The project party that provides the knowledge will make the necessary 

background knowledge available, upon a written request to that effect, at no cost to the 

requesting project party by means of a non-transferable and non-exclusive licence for the 

duration of the project.  

- If one project party wishes to gain access to background knowledge from another project 

party in order to commercially exploit the results of the project, the latter project party 

shall, insofar as this is legally possible, be granted a licence by the project party that 

provides the background knowledge concerned, on market terms.  

 

Foreground knowledge  

Ownership of results and IP rights 
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- Parties involved in the project are jointly entitled to the foreground knowledge (project 

results, hereafter: results). This means that the inventing party does not automatically 

have the IP rights to these results. Agreements on IP rights should be negotiated prior to 

the start of the project. 

- NWO does not have the intention to build a patent portfolio; NWO will not claim IP. 

- When making agreements on IP rights, the European Framework with regard to public-

private partnerships should be taken into consideration5. For the joint entitlement to the 

results, this means that on the distribution of rights, agreements should be made in 

advance as much as possible, i.e. it should be stated which project party may claim 

which IP rights. A prerequisite for such a distribution is that the rights are allocated in a 

manner that constitutes an ‘appropriate reflection of the efforts, contributions and 

respective interests of the parties in the project’. Then, there is no unlawful state aid. If 

such agreements cannot be made, at least it should be stated which party / parties may 

claim rights under which conditions. In that case, the private parties in projects funded 

under this call have the first right to claim IP on results (‘right of first refusal’). An 

important condition that the European Framework prescribes here is that the private 

party involved pays a normal market compensation for the actual patenting. The 

compensation must be achieved through negotiation and the claiming private party may 

deduct its contribution to the project costs from the compensation. An additional 

advantage of this IP Model is that there is no legal transfer of ownership, so no VAT has 

to be paid. If the private partners in advance or in the course of a project waive the claim 

of (specific) rights, the research institution involved is free to patent. 

- Foreground knowledge must be freely accessible to all parties involved in the project for 

use within the project. To that end, parties involved in the project will grant each other 

royalty-free licences for the course of the project. 

- Parties involved in the project shall inform NWO about (supplementary agreements 

regarding) the commercialisation of the project results, including mention of any 

compensation paid, if the Party has received a license granted under a Project Agreement 

for industrial or commercial use. 

 

Spending of income generated by the knowledge institution 

The knowledge institution concerned that receives compensation for knowledge transfer shall 

spend that compensation on further research to be conducted by the research group 

concerned. If the knowledge institution wishes, part of that compensation can be spent in 

accordance with that institution's policy. 

 

Reporting / exchange of results 

The parties involved in the project make agreements with each other about the reporting 

and exchange of results.  

 

Publication 

- In principle, the results are to be published in scientific literature. 

- Publications can be delayed a maximum of six months to ensure the patentability of the 

results. 

- Publications shall be amended for reasons of confidentiality if requested by a private 

party. 

 

Confidentiality of information and secrecy 

- Foreground knowledge is strictly confidential and will only be made public after all parties 

involved in the project have given explicit permission to do so.   

                                                 

 

 

 
5 See: http://www.rvo.nl/subsidies-regelingen/subsidiespelregels/samenwerking-en-

kennisoverdracht/eu-regels-kennisoverdracht 

http://www.rvo.nl/subsidies-regelingen/subsidiespelregels/samenwerking-en-kennisoverdracht/eu-regels-kennisoverdracht
http://www.rvo.nl/subsidies-regelingen/subsidiespelregels/samenwerking-en-kennisoverdracht/eu-regels-kennisoverdracht
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- Parties involved in the project promise each other to keep secret any information 

(including background knowledge) that was provided on the basis of confidentiality and 

to use it only within the framework of the project.  

 

Settlement of disputes 

Parties involved in the project shall agree to a scheme for settling disputes. In the event of 

disputes, the parties shall make an effort to seek an amicable solution. NWO shall be notified 

of any dispute that arises and will make a binding decision in cases that are directly 

connected with the research and the grant. 

 

Indemnity 

The Parties and the knowledge institution(s) shall be indemnified against claims by any 

private party that is involved and/or third parties due to damage stemming from the use of 

research results and/or IP by the latter.  
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6.2 The programme’s themes 

The NWO programme Solar to Products is structured along three sub themes for which 

breakthrough multidisciplinary research proposals are solicited. These three subthemes are 

“The indirect route”, “The direct route, natural”, and “The direct route, artificial”. These 

themes are inter-linked and reflect the multi-disciplinary character of the research into using 

solar energy to drive conversion of CO2 and H2O to the formation of chemical building 

blocks. Below a description of the three themes is given. 

 

Theme 1: The indirect route 

The indirect route, i.e. using renewably generated electricity to produce platform molecules 

has a relatively short time path towards application. However, the approaches using these 

routes in which electrochemistry plays a key role, are not yet sufficiently energy- and cost-

effective, mainly due to the use of non-abundant expensive, and inefficient (electro-

)catalytic materials for the electrodes. Electrodes can be based on nano-structuring classical 

metallic or metal oxide electrodes, or involve bio-inspired (immobilized) molecular 

complexes. In addition, and also important in view of the MW-GW scale that is envisioned, 

the device integration and cost-efficient manufacturing approaches need to be investigated 

and developed. Research subjects which could be addressed in this theme are for example:  

 Novel electrocatalysts which are based on earth abundant materials and directly convert 

CO2 into small organic molecules (methanol, methane, ethanol). Gain fundamental 

understanding of the activity, selectivity and stability.  

 Novel electrocatalysts based on earth abundant materials for water oxidation. Although 

a classical topic, it is still a very crucial step to improve the electrolysis of water. The 

hydrogen produced can be used in/integrated with many industrially relevant catalytic 

processes, including CO2 based methanol synthesis, Fisher Tropsch, etc. 

 Novel electrocatalysts based on earth abundant materials to convert (biomass-based) 

platform molecules into high(er)-value chemicals. Electrocatalysis of the conversion of 

poly-ols, sugars, HMF, lignine (derivatives), etc, for both oxidation and reduction.  

 Novel polymer membranes concepts for PEM based electrolysers and their cost efficient 

synthesis 

 Heat integration and co-catalysis for high pressure solid oxide electrolysis 

 Novel innovative approaches such as e.g. electrocatalysis for the conversion of nitrogen 

into ammonia  

 

This list of possible research topics is certainly not complete. It should be noted that 

proposals should make clear how to develop the optimized systems (electrolysers) and 

evaluate process conditions using the proposed materials, with the focus on energy 

efficiency and costs.  

The direct route 

Several overall processes for direct Natural or Artificial routes can be thought of. Proposals 

can be submitted focusing on one or more of the current limitations of such processes. A 

successful proposal needs to address the critical (scientific) hurdles, and needs to discuss 

the energy efficiency and photon efficiency (number of photons per CO2 molecule captured 

and converted), which the authors envision to achieve in creating a chemical feedstock or 

fuel. In the following two paragraphs the research topics are specified. 

 

Theme 2: The direct route, natural 

 ‘Photosynthetic cell factories’ have been engineered to bypass biomass formation, and to 

create product-formation pathways for the direct conversion of CO2 into e.g. ethanol, lactic 

acid and butyraldehyde. Plants can also be engineered to be a direct source of specialty 

chemicals and fine chemicals. Food and non-food use for plants can be combined to create 

synergies in agricultural development that improve the food supply and accelerate the 

development of a bio-based economy. However, for this approach to become economically 

competitive with fossil-based production processes, yield and efficiency need to be further 
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increased. Among others, proposals can be focused on i) strain selection of micro-organisms 

(e.g. Algae) with high growth rate, thermal resistance, optimal pH range, etc, including 

research aiming to acquire detailed knowledge of the constituting enzymes, ii) systems and 

synthetic microbiology (modeling, experiment and computational analysis),  iii) optimizing 

photo-bioreactor design, considering solutions for efficiency loss originating from temporal 

fluctuations in light intensity, and iv) energy efficient land use. 

 

Theme 3: The direct route, artificial 

 Many artificial inorganic, organo-metallic, and hybrid materials (e.g. MOFs) have been 

proposed to be effective in (photo)catalytic conversion of CO2 and H2O to fuel-like molecules. 

Furthermore, various reactor configurations have been validated, including photo-

electrochemical cells based on tandem materials, as well as micro-reactor platforms. The 

critical hurdle is to overcome the low yield due to scavenging of charge carriers in multi-

electron photochemical conversion. A real breakthrough is still necessary to approach yields 

of interest to the chemical industry. The following list of topics for research is not complete, 

but might serve as inspiration. Proposals can focus on improvement of i) catalytic 

functionality for multi-electron transfer to the CO2 molecule, ii) materials that make efficient 

use of the overpotential of water oxidation, iii) interfaces for tandem (electrodes), 

minimizing ohmic losses, and iv) cell/reactor design, with focus on mass transport (CO2, H
+, 

O2, hydrocarbon products), optimization of light efficiency (e.g. by wavelength manipulation 

and using quantum information), and product separation.  

 

A background document about solar capturing including a description of the research themes 

in this call for proposals can be found on the website. 
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