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1 Introduction 
 
The NWO theme Sustainable Energy has initiated a national multidisciplinary scientific 
programme in the field of clean CO2-neutral fuel production from H2O and CO2. This 
programme is embedded in the NWO proposition for the Dutch Topsector Energy 2012-
2013. 

 
Society and the global economy depend heavily on a fossil fuel-based energy 
infrastructure. Spurred by worries about climate change, Europe is implementing 
increasingly stricter limits on CO2 emissions. The Netherlands are still far from fulfilling the 
20/20/20 1 requirements as set by the EU to be reached in 2020.  

 
There is a strong need to produce CO2-neutral fuels from sustainable energy sources such 
as solar and wind, to alleviate the intermittent character of these sustainable energy 
sources by storing the energy in fuels and to mitigate the detrimental climate effect of the 
globally increasing CO2 levels. Therefore, NWO is soliciting excellent proposals that fulfill 
the fundamental research need for innovation towards a CO2-neutral energy system. 

 
The overarching NWO programme that aims to address these issues was initiated in 
accordance with the research agenda of the Top consortium for Knowledge and Innovation 
(TKI) Gas (theme Power2gas/Gas2energy) which forms part of the Topsector Energy, and 
has a duration of six years with a projected total budget of M€ 9. This budget is brought 
together by the Foundation for Fundamental Research on Matter (FOM), NWO Chemical 
Sciences,  the General Board of NWO, Technology Foundation STW, and industrial partners 
Shell and Alliander. The programme will be coordinated by the Dutch Institute for 
Fundamental Energy Research (DIFFER). 
 
This programme was conceived in a joint-programming process, in which academic and 
industrial representatives cooperated in writing a theme text. The framework for the 
programme was further defined during an extensive workshop in which industrial and 
scientific parties discussed various aspects of the initial theme text, leading to the final 
version (which is appended to this brochure). 

1.1 Available budget 

From the total projected budget of M€ 9, NWO, FOM and Shell have allocated M€ 5 
towards an open call CO2-neutral fuels to fund innovative research within the context of 
four research themes that are described in chapter 2 and in the theme text that is 
appended to this brochure. 
 
Another call fully aligned within the overarching programme 2 but with a narrower 
research scope  has an allocated budget of M€ 2, provided by STW and Alliander. This call 

                                                 
 
 
1 The 20/20/20 goals of the EU should be met in 2020: a decrease in the emission of greenhouse gases by 20% compared to 

1990, an increase of 20% in the energy efficiency, and 20% of all energy should be generated in a sustainable manner. During 

the ‘Rutte II’ administration, this was changed to 16%. 
2 Please note that unless explicitly noted, the word ‘programme’ as used in this brochure refers to the part that is sponsored by 

NWO and Shell and not to the overarching programme, which also includes the collaboration between STW and Alliander, and 

the DIFFER investments. 
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will be open before July, 2013. The remaining M€ 2 will be utilized for a start up program 
on Solar Fuels by the Dutch Institute for Fundamental Energy research. 
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2 Aim 
 
The aim of this programme is to address key aspects of the production of CO2-neutral 
fuels from carbon dioxide and water within a framework of four multidisciplinary 
research themes, leading to use-inspired research with great valorisation potential. 

2.1 Research themes 

A key element in the research of CO2-neutral fuels is the conversion step of the raw 
materials CO2 and H2O. These compounds undergo physical and chemical processes, 
driven by direct or indirect conversion of sunlight, to generate activated species from CO2 
and H2O from which carbon containing fuels can be produced. Rooted in this concept, four 
research themes have been defined, for which breakthrough multidisciplinary research 
proposals are solicited. These four themes are: 
 

1. photocatalytic approaches for CO2-neutral fuels: functional inorganic 
semiconductor materials; 

2. responsive matrices for CO2-neutral production of solar fuels; 
3. out-of-equilibrium processing of solar fuels; 
4. process and reactor development for the downstream synthesis of fuels or 

chemicals. 
 
The theme text that is appended to this brochure contains detailed information on the 
background, aims and research themes of this call for proposals. The theme text and the 
guidelines for industrial implementation (§ 2.2) are to be used as guidelines when 
preparing your research proposal. A detailed description of the STW/Alliander call will be 
published on the STW website. The NWO/FOM/Shell call is use-inspired and basic research 
oriented, while the STW/Alliander call is complementary and solicits proposals on plasma-
chemical conversion of CO2. It is important that applicants consider whether their proposal 
fits better in the NWO/FOM/Shell call or in the STW-Alliander call. This especially holds for 
project proposals within the subthemes 3 and 4. For more information contact Dr. Michaël 
van den Berg (NWO). 

2.2 Guidelines for industrial implementation 

The scalability of the proposed solutions and the use of abundantly available materials are 
essential, since they enable rapid technological application and novel energy and cost 
efficient processes, which form the raison d’être of this programme. Therefore, research 
proposals must have a use-inspired character – they should present a vision and a 
reasoning as to how results will contribute to meaningful and useful implementation in 
industrial products and/or processes, and solutions to the central problem(s) of the 
programme. 
 
In the current CO2-neutral fuels context a fuel can either be hydrogen or a hydrocarbon 
with a specific energy content of at least 18 MJ/kg. Nuclear fuels are not considered but 
exotics like ammonia or carbon can be part of a solution. The following criteria can be used 
as guidelines for your research proposal: 
 

1. The proposed technology itself is CO2-neutral; 
2. The product can be used as a fuel in general: the energy content is > 18 MJ/kg; 
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3. The current benchmark is hydrogen produced by water electrolysis, where the 
electrolyzers are powered by photovoltaics (PV) or wind energy. The energy 
efficiency of this system is about 15% 3. It should be apparent from the proposal 
why the projected technology can potentially be an alternative to this conventional 
line-up; 

4. The process should be scalable - for example, exotic materials or large 
constructions may hamper large scale application. Success means that it has the 
potential to convert a non-insignificant fraction of the emissions into a fuel. 1% 
seems a reasonable target given earlier work by Kramer and Haig 4; 

5. The proposal should contain a vision as to how the technology can be 
demonstrated on pilot scale, say 1 kg product/day, including the intermittency 
problem and feed supply. 

                                                 
 
 
3 This number is simply the product of PV efficiency set at 20% and an electrolyzer efficiency of 75%. Obviously, any process 

will involve many more steps and final overall energy efficiency will be significantly lower. 
4 Kramer and Haigh (2009), Nature 462, 568-569. 
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3 Guidelines for applicants 
 

3.1 Who can apply 

Proposals can be submitted by permanent scientific staff at the Dutch universities and/or 
NWO/FOM institutes that, at least in part, are funded by the Ministry of Education, Culture 
and Science.  
 
Individuals who, in the framework of a tenure-track position, a Vidi grant or a Vici grant, 
do not yet have a permanent appointment can also submit a proposal. However, their 
proposal must be accompanied by a declaration from the dean which states that they have 
a prospect of a permanent position after the temporary appointment period. 
 
Before submitting their proposal, applicants should agree with the management of their 
research institute whether a proposal can be submitted, how the project can be fitted 
within the institute's research programme. They should also agree with the management 
that use can be made of the necessary infrastructural facilities in the event that the 
proposal is awarded funding. In cases of doubt consultation between FOM and the 
management of the institute is desirable. 

3.1.1 Specific conditions 

- Each application needs to be conceived and submitted by a team of at least two 
Principal Investigators (PI Team), ideally with backgrounds in different scientific 
and/or technological fields. Each PI Team appoints one 'main applicant' for 
communication purposes. 

- Cooperation with industrial partners during the project is encouraged but not 
compulsory. Industrial partners cannot directly submit an application, however. 

- Each PI Team can only submit one application. Principal Investigators are allowed to 
participate in other collaborations and contribute to more than one application, but are 
advised to exercise some restraint in this regard. 

- Temporary personnel will be appointed at the host institution of one of the Principal 
Investigators and will be employed by either the relevant university or FOM (see 
§ 3.2). 

3.2 What can be applied for 

For the open call that is the subject of this brochure, total funding of up to M€ 5 has been 
made available. The maximum available budget per project is k€ 750. 

 
- These funds are to be used for temporary personnel (e.g., junior researchers and 

postdocs), consumables, and equipment related to the research proposal, with the 
provision that at least one PhD position will be funded. 

- The application should specify all expenses that are to be covered by the project, 
detailing the significance and/or necessity for the research project. 

- Granted projects will be governed by either NWO Chemical Sciences or FOM, 
depending on the main scientific discipline involved (chemistry vs. physics). 
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3.3 When can applications be submitted 

The deadline for the submission of proposals is May 31, 2013 (13.00 h). 

3.4 Submitting an application 

3.4.1 Submission through the Flamingo portal 

You can only submit your proposal and possible letter of submission as a PDF file through 
the electronic application system Flamingo. Therefore you do not need to send a printed 
version of the proposal by post to the FOM Office. 
 
To access application system Flamingo click here. If you are using Flamingo for the first 
time then you will have to open an account. With this user name and the associated 
password you can login to Flamingo in the future and you can also use it to submit a new 
proposal for a different grant. You can find more information via the link 'help' on the 
Flamingo site. 

3.4.2 Submission guidelines 

- The proposals should be written in English so that advice can be obtained from experts 
in the Netherlands and abroad. You should avoid using terms that are only understood 
in the Netherlands, such as 'oio'. 

- The proposal should be a complete an independent document on its own. Therefore 
references to internal documents such as annual reports should be avoided.  

- Only references to the 'open literature' are permitted. In the event that a reference to 
a pre-print cannot be avoided then you are requested to include a digital copy of this 
with the proposal submitted so that the expert panel can take note of this.  

- The pages in your proposal should be numbered. 

3.4.3 Layout 

The proposals should be written according to the layout below and the headings of the 
sections should be copied in their entirety. Pages of the proposal should be numbered. 
Please do not make you proposal longer than necessary or at least in relation to the size 
and costs of the proposed project. 

 
1. Title of the project 

  The title is brief yet clear; in any case not a detailed description. 
 

2. Abstract 
  The summary of the project is brief: a few lines and at most half a page. 
 

3. Applicants 
State names, titles and affiliations of the applicants. Specify the members of the PI Team 
and indicate the 'main applicant' (§ 3.1.1). Include the contact details of the main 
applicant. 

 
4. Key publications of the applicants 
Give references (including title) of the (maximum) five most important publications or 
other material from the applicants so that the evaluators can form an impression of the 
capacities of the applicants. 

https://flamingo.fom.nl/Webloket/login.seam;jsessionid=974EDFA94B2BC160D679DCAD206D6811?cid=15238
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5. FOM research group 
If the main applicant is a FOM workgroup leader then the workgroup's code should be 
mentioned here. If the main applicant is not a workgroup leader then state N/A here. 

 
6. Duration of the project 
State when this project will begin and the project's probable duration. This can be a 
maximum of 4 years if it concerns a PhD student (except the possible cases where several 
PhD students are to be appointed in a more phased manner) and a maximum of 3 years if 
it concerns a postdoc position. 

 
7. Personnel 
This section gives a description of the (potential) personnel working on this project. The 
following subdivision should be applied in the estimation of the personnel. 
 

7.1 - Senior scientists 
List the names of the senior scientists collaborating on this project; state their 
intended tasks and the percentage of their work time they will put into this. 

 
7.2 - Junior scientists and technicians 
State how many (and if applicable which) junior scientists and technicians shall 
work on this project and what their tasks will be, as well as the proportion of their 
work time they will put into this. 

 
8. Cost estimates 
Indirect or infrastructural costs, such as permanent staff already present, the use of 
computer time for calculations, utility costs, cryogenic fluids, workplace costs, 
administration, et cetera are not reimbursed. In cases of doubt (for example, if you think 
that your situation forms an exception to this) then you should contact the Programme 
Office (§ 5.1) before you submit your proposal. 

 
The budget in this section applies to the entire duration of the project.  

 
8.1 - Personnel positions 
Specify the personnel positions requested; the Programme Office must be able to 
estimate the costs involved from the specifications. A distinction is made between 
scientific personnel (PhD students, postdocs and guests) on the one hand and 
technical personnel (technicians) on the other. Personnel are either employed by 
FOM or by a university (see § 3.2). Secondment costs for a long period at a 
national or foreign host institute should be stated separately. Please note: 
reimbursement will take place according to FOM regulations. 
 
The following standard amounts are used for the calculation of the personnel costs 
(including reserves for possible benefits costs and for possible extensions for PhD 
students): 
 

• PhD position - k€ 54 per year 
• Post doc - k€ 70 per year  
• Technician - k€ 58 per year 

 
8.2 - Running budget 
Consumables, supportive equipment, travel within the Netherlands and abroad, 
recruitment/advertising costs, costs for trips abroad and congress visits (including 
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accommodation costs), et cetera. The following material budgets (consumables, 
travel costs and publication costs) can be requested without specification: 

 
- k€ 15 per year for one experimental position; 
- k€ 5 per year for one theoretical/computational position. 

 
If you think more material budget might be needed then the total material budget 
must be specified and substantiated in the proposal so that the desirability of the 
extra funding can be considered during the proposal's evaluation. Equipment 
requirements should be stated under the equipment section (8.3). Do not forget to 
include Dutch VAT and any possible import duties in the costs. 

 
8.3 - Equipment 
Durable goods such as large and small equipment. These costs should also be 
specified. Only acquisition costs are eligible. Expenses for the use of existing 
equipment will not be covered. Do not forget to include Dutch VAT and any possible 
import duties in the costs. 

 
8.4 - Budget summary 

   Give a brief summary of the requested budget (using the template below): 
 

 2013 2014 2015 2016 2017 2018 TOTAL 

personnel (positions):        

PhD students . . . . . . . 

postdocs . . . . . . . 

technicians . . . . . . . 

guests . . . . . . . 

personnel (costs)        

running budget        

equipment         

TOTAL       (≤ k€ 750) 

    
Please provide a realistic planning of the expenditure. 

 
Before you submit your proposal please carefully check all the figures in the table. 
In recent years about 25% of proposals have contained calculation errors in it. 

  
9. Research programme 
A more detailed description of the research programme for the duration of the project is 
given here. Please remember when writing this section that by definition not all members 
of the expert panel are specialists in your field of expertise. 

  
In this section you should consider the following aspects in as much detail as necessary: 
 
- the innovative, high risk character of the proposed research; 
- the urgency of the proposed research; 
- scientific relevance compared to related research; 
- methods and techniques; 
- explain the realisation of the collaboration with other groups outside the institute. 
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Please use the information provided in chapter 2 and the theme text, and the assessment 
criteria outlined in § 4.1.3 and § 4.1.4 as guidelines for your proposal. 

 
10. Infrastructure 
State to what extent the infrastructure needed for the research is present in the research 
group(s). Describe the need to purchase and/or to develop equipment (see Point 8.3 as 
well). 

 
11. Application perspective in industry, other disciplines or society 
Describe (if relevant to your research) how you expect the underlying knowledge that is to 
be developed will eventually lead to new techniques or applications in other sciences, 
engineering, industry or society in general. State whether the research fits within one of 
the government's top sectors and underlying roadmaps. If it does, provide a concise 
motivation that is as concrete as possible. State also as tangibly as possible how you think 
you will realise the transfer of knowledge to potential users and the role your research will 
have in this. Experience has taught that it is useful to discuss the proposal in advance with 
the intended users. The expert panel will be explicitly requested to evaluate the text in this 
section.  

 
12. References  
References to articles relevant for the proposal and references to an overview article, book 
or other basic documents to provide pointers for evaluators who are less familiar with the 
specific subject area concerned. 

3.5 Specific conditions 

3.5.1 General 

Applications that are granted are expected to start within 12 months after the date of 
granting. 

3.5.2 Criteria 

The applicable eligibility and assessment criteria are described in § 4.1.3 and § 4.1.4. 

3.5.3 Intellectual Property 

The applicable Intellectual Property (IP) policy is described in § 6.1. 
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4 Assessment procedure 
 

4.1 Procedure 

4.1.1 Conflict of interests 

The NWO Code of Conduct on Conflicts of Interest applies to all individuals involved in the 
assessment and/or decision-making process. 

4.1.2 Governance and involved parties 

The following organizational entities are involved in the procedure. 
 
- The programme office. This office is maintained by FOM (see § 5.1 for contact details) 

and is responsible for all administrative aspects of the programme. 
- The programme committee. This committee is supervised by DIFFER and consists of 

the academic and industrial representatives that wrote the theme text that forms the 
foundation of this call for proposals. This committee will be responsible for assessing 
eligibility of the proposals, monitoring the programme, organizing network meetings et 
cetera, and is the governing entity of the programme. 

- The expert panel. This panel consists of a number of international scientists, and is 
responsible for the assessment of eligible proposals. 

- The steering committee. This committee consists of members from the funding parties 
(NWO, FOM and Shell) and is responsible for the decision-making process, based on 
the advice of the expert panel. 

4.1.3 Eligibility 

The programme office will declare an application eligible if: 
 
- it adheres to the guidelines described in § 3.1 and § 3.2, and 
- the programme committee decides that the proposal is compliant with the objectives 

of the programme, the guidelines for industrial implementation, and whether or not 
the proposal fits in one or more of the subthemes of the programme (as described in 
chapter 2 and the appended theme text). 

 
If an application fails to be declared eligible, the programme office will contact the main 
applicant of the PI Team. In case of minor shortcomings (e.g., formatting issues, minor 
omissions) the applicants will be given one opportunity to correct these minor 
shortcomings and to upload an updated application within one week after the formal 
deadline. Major shortcomings will lead to rejection of the application. 

4.1.4 Assessment 

Applications that meet the eligibility criteria will be assessed by a panel consisting of 
international and independent experts from relevant scientific and/or technological fields. 
Depending on the number of submitted applications, the programme office may decide to 
apply a pre-selection procedure in order to limit the number of applications that are to be 
reviewed by the expert panel (and thus eligible for a project). 
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- The expert panel will provide a preliminary assessment of the proposals, based on the 
following assessment criteria: 

o Scientific quality of the research proposal: in terms of approach, methods, 
feasibility, infrastructure, international position and long-term importance for 
the research area. It should be noted that the scientific quality of the 
proposals is of paramount importance. 

o Innovative character of the research proposal: in terms of use-inspired 
approach and valorisation potential (see § 2.2). 

o Team: in terms of added value of the collaboration between the two PIs 
regarding the project proposal. 

- On behalf of their PI Team, each main applicant will then be invited to give a concise 
oral presentation of their research proposal to the expert panel, after which the panel 
is given the opportunity to ask pertinent questions about the proposal. 

- The expert panel will then assign final scores to each proposal, leading to a ranking 
and advice to the steering committee. 

4.1.5 Decision 

A steering committee consisting of representatives from NWO, FOM and Shell will decide 
on the allocation of funds based on the ranking and advice provided by the expert panel. 
The steering committee maintains the right to reduce the available budget, depending on 
the quality of the submitted applications. 

4.2 Monitoring 

Once the projects have been awarded funding the programme committee will be 
responsible for monitoring the progress of the funded research projects, the provision of 
progress reports and the facilitation of knowledge dissemination. 
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5 Contact details and other 
information 

 
 

5.1 Contact 

For further information, please contact Dr. Michaël van den Berg (secretary of the Programme Committee 
on behalf of NWO) at m.vandenberg@nwo.nl or +31 (0)70 344 07 43. 
 
Programme website: FOM. A short description of the programme and a link to the Flamingo submission 
portal will also be published on the main NWO website, on the NWO-CW website, and on the STW 
website. 

5.2 Schedule 

March 21, 2013 The CO2-neutral fuels call is announced on the FOM and NWO websites - 
proposals can be submitted 

May 31, 2013 Deadline for submitting proposals (13.00 h)  

June, 2013 Eligibility check by the programma committee 

June - August, 2013 Preliminary assessment of the proposals by the expert panel  

September 2013  Oral presentations and final assessments 

September/October, 2013 Steering committee decides on allocation of the funds; Programme office 
sends award/rejection letters  

 

http://www.fom.nl/live/english/research/research_grants/other_fomgrants/artikel.pag?objectnumber=219095&referpagina=139675
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6 Annexes 
 

6.1 Intellectual property (IP) policy 

General 
1. When submitting a project proposal within the scope of the programme CO2-

neutral fuels, the project parties shall confirm that they have taken note of and 
acknowledge the IP policy of NWO/FOM as explained in this paragraph. 

 
Ownership 

1. Results are owned jointly by NWO/FOM and the research institute. 
 

Utilisation, option rights and licensing 
1. The research institute, project leader and NWO/FOM endeavour to ensure 

adequate and effective utilisation of the results both during and after the project. 
2. Users who, in the opinion of NWO/FOM, contribute substantially to the funding of 

the project are entitled to an option during the course of the project. NWO/FOM 
do not regard a contribution of less than 10% of the total funding allocated to the 
project as substantial. 

3. In particular, Shell will be entitled to an option in all projects Shell participates in. 
If another party is entitled to an option, the option may have to be shared with 
this party. 

4. The granting of exclusive or non-exclusive rights of use and property rights to 
results and an option thereto to a user or another third party takes place within 
the following conditions: 

a. the third party pays a generally accepted market price for the use or 
ownership of the results; 

b. the third party undertakes to endeavour to effectively commercialise or 
apply the results and to report on those endeavours; 

c. the results may be used without restriction by the research institute for 
the purposes of non-commercial research and teaching; 

d. the third party indemnifies NWO/FOM and the research institute against 
claims by third parties for damage resulting from the use of the results. 

5. If an option is granted, the conditions under a. to d. apply when the option is 
exercised. 

 
Freedom to operate 

1. The research institute/project leader and NWO/FOM will refrain from entering into 
any arrangement with a third party regarding the results without prior written 
permission from each other, such as arrangements: 

o whereby the third party acquires property rights or user rights to results; 
o regarding confidentiality of results; 
o regarding conditions imposed on a publication. 

2. The project leader will refrain from the following for the benefit of the project 
without prior written permission from NWO/FOM: 

o us¡ng materials or confidential information from a third party or 
o comm¡ssioning work by a third party which has no employment 

relationship with the research institute. 
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3. The project leader informs NWO/FOM immediately if there are indications over the 
course of the project that the results are covered by a patent or patent application 
of the research institute or a third party. 

 
Confidentiality and publications 

1. During the project the research institute and the project leader shall maintain 
confidentiality regarding the results and shall not disclose these to third parties. 
This confidentiality requirement does not apply to: 

a. results which are disclosed in a publication in accordance with this Article; 
b. results which are disclosed as a result of the formalities for the protection 

of results; 
c. reporting of results to users. 

The research institute ensures that adequate confidentiality is guaranteed in the 
appointment of personnel working on the project. 

2. The project leader submits a proposed publication to NWO/FOM at least thirty 
days before its intended disclosure. 

3. NWO/FOM then submits the publication to the users in the users committee, 
asking them to inform NWO/FOM within 14 days whether, in their opinion, the 
publication contains a patentable invention and/or whether there are utilisation 
opportunities. 

4. Within thirty days after the publication has been submitted to NWO/FOM, 
NWO/FOM will inform the project leader in writing whether there are any 
objections to the publication. If no objections have been raised before that 
deadline, the project leader may disclose the publication. NWO/FOM may decide 
to suspend the publication for up nine months if any objections are raised. 
NWO/FOM take this decision following consultation with the project leader. 

5. NWO/FOM and the research institute may jointly alter the deadlines referred to in 
paragraphs 2, 3 and 4 by written agreement to the contrary with a user; in that 
case the arrangement with the user concerning publication takes precedence. 

6. For the purposes of reporting to the government and society, NWO/FOM may 
publish summaries of the project following consultation with the project leader. 
The project leader cooperates in this respect, even after the end of the project. 

 
Income from utilisation 
NWO/FOM invoices the fee agreed by NWO/FOM with a third party for the use or 
ownership of results. Incomes will be routed, via NWO/FOM, to the project party 
concerned where the invention was made for further research for the purposes of the 
subject/programme. 

6.2 Theme text CO2-neutral fuels 

The theme text is appended to this brochure as a separate document. 
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