
  

 
 

Tackling Hard-to-Decarbonize-Sectors: Applications and Production of 
Powerfuels 

Background 

IRENA is currently drafting a report on emissions reduction strategies for Hard-to-Decarbonize-

Sectors“. At the same time, the German Energy Agency (dena) is working intensely on the topic of 

electricity-based fuels and chemicals (“powerfuels”/”electrofuels”). To foster the mutual understanding 

of these topics, and create a space for open debate, on March 23, 2020, IRENA and dena organised 

a virtual workshop where these two organisation and experts from other key organisation discuss about 

the production and end-use implications of powerfuels. 

The organisations involved in this virtual call discussed about the role of powerfuels in future energy 

systems, the use of powerfuels in energy intense sectors, economics behind the production of power 

to fuels and the carbon sources options for their production. The present document is based on the 

key insights and outcomes of the experts meeting held on March 23, 2020.  
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Key messages  

- The successful inclusion of powerfuels in the energy system goes beyond production, it also depends 

on making it accessible and incentivising its use across end-use sectors.  
 

- There are strong arguments signalling that for the aviation and shipping sectors, the winning 

decarbonisation path via powerfuels will greatly depend on the effectiveness of policies comprising 

blending mandates and carbon pricing. 
 

- While technical and financial aspects on how to decarbonise the shipping and aviation sectors must be 

explored further, it is also crucial to take into consideration the required volume on powerfuels that would 

be required by 2030 - 2050 and the implications that such volumes would have in terms of renewable 

energy capacity.  
 

- The level of cohesion among countries also has an impact in the effectiveness of policies favouring the 

use of e-Fuels in aviation and shipping. The EU is a good example where the EU Green Deal could play 

a major role in fostering the use of powerfuels.  
 

- Cost of hydrogen via electrolysis varies depending on the country and becomes less or more 

competitive against the production of hydrogen from natural gas (NG) which comes at a cost of 

between USD 1 – 1.6 per Kg H2 (2020) with a projected cost of USD 2.5 – 3.2 per Kg H2 (2030).  
 

- While the prices of electricity in countries such as Chile, Morocco and New Zealand are competitive 

with NG-based hydrogen, the price of electricity in Germany results in a cost of USD 5 per Kg H2 

(2020).      
 

- The final price of e-Fuels will also depend on the market forces; e-Fuels offer (production volumes) vs.  

demand by end users and competition for acquiring e-fuels among consumption sectors.  
 

- Cost and price will also depend of the policy framework and regulation in place, as well as the level of 

innovative business models proposed by the industry which could enable the production of e-Fuel at an 

affordable cost. 
 



  

- Sustainability certifications/schemes such as Guarantees of Origin (GO) system allow fuel to be 

sold as renewable to consumers, however, GO certificates have minimal impact on RE generation 

and do not give evidence of RE capacity addition. Therefore, for sound sustainability certification 

of powerfuels, existing schemes need to be amended. 
 

- It is crucial that e-Fuels demand comes together with the deployment of effective RE generation 

capacity. On this aspect national energy planning processed need to consider this type of variables from 

an early stage.   
 

- Depending on the chosen carbon source path, the net effects on CO2 released to the atmosphere 

varies significantly. Also important is the use of fossil fuels (e.g. coal and NG) for power generation 

purposes vs. the use of biomass. This argument emphasises the valuable contribution of biomass 

as a decarbonisation means.  

  



  

The role of powerfuels in the future energy system 

There is unprecedented political and business momentum which could foster the production and end-use 

of powerfuels. Some of the key elements triggering the increasing interest in powerfuels comprise the need 

to decarbonise key sectors of the economy such as aviation and shipping. While biofuels can also play a 

role in the decarbonisation of end-use sectors, the role of biofuels is not clear enough in terms of potential 

and carbon constrains. In contrast and in the light of the progressive electrification of the energy systems 

required by 2050 as presented in IRENA REmap study - Global energy transformation: A roadmap to 2050, 

powerfuels have a significant potential to decarbonise the economy; green hydrogen is likely to shape the 

future, particularly in the form of ammonia. Although hydrogen production costs are still high, as the cost of 

renewable energies becomes more competitive and the cost of electrolysers falls, the cost of green 

hydrogen-based fuels will become more competitive.       

A clear example on how governments are intensifying their work streams on powerfuels can be found in 

Germany, here dena started to signal the relevance of powerfuels through transport sector study pursued 

in 2017, this study showed that to decarbonise the transport sector, final energy demand should be 

characterised by a large share of direct electrification. Thereafter, in 2018 dena followed up by conducting 

a study on how to produce powerfuels more efficiently to reduce costs. The study indicated the importance 

on taking coordinated steps between powerfuels production and the deployment of renewable energies. On 

this regard and given that Germany already faces some difficulties in expanding onshore wind generation 

further, it is now understood that energy self-sufficiency in nations, as well as the decarbonisation of energy 

intensive sectors, requires an international effort, hence Germany is looking into enhancing its international 

cooperation on the matter. As part of this efforts, dena has launched the Global Alliance Powerfuels , an 

initiative which involves 16 renowned corporate partners as founding members with the objective of fostering 

the development of a global market for powerfuels. Overall, this multi-stakeholder alliance has the following 

goals:  

a. Raise awareness and acceptance of powerfuels as missing link to reach global climate targets; 

b. Support the further enhancement of regulatory frameworks with a first focus on Europe as demand 

region; 

c. Stimulate project development to globally enable production capacities on industrial scale, thus 

increasing cost competitiveness with fossil fuels.1 

Other efforts pursued by dena involve the following actions:   

- Development of a Hydrogen National Strategy.  

- Understanding the potential of powerfuels production across countries.   

- Enhancing international cooperation on the on use of powerfuels on the maritime and aviation 

sectors.  

- Provision of insights towards the development of EU directives and regulations comprising the 

production and end use of powerfuels; mainly for hydrogen.   

Overall, the future of powerfuels denotes a significant potential, however the successful inclusion of such 

electricity-based fuel in the energy systems goes beyond production, in fact it also depends on the in making 

it accessible and incentivising its use across consumption sectors. Hence, its fundamental to find spaces to 

discuss about demand creation and define the suitable and feasible level of ambition.  

 

                                                   
1 Global Alliance Powerfuels (2020). Deutsche Energie-Agentur GmbH (dena), German Energy Agency. 

[https://www.powerfuels.org/home/] 

https://www.irena.org/publications/2019/Apr/Global-energy-transformation-A-roadmap-to-2050-2019Edition
https://www.powerfuels.org/home/


  

Electricity-based fuels in Aviation 

A closely related issue to the use of e-fuels in aviation, refers to the outlook of the sector in terms of the 

future use of biofuels. Further issues that required attention refer to the necessary policies for scaling up 

the use of e-fuels and defining suitable production pathways and credible certification endorsing the 

sustainable origin of powerfuels.  

In the field of aviation, direct electrification for short distance flights will become a real option, however, 

Bauhaus Luftfahrt recent analysis on the potential perspective of power to liquids indicate that the bulk part 

of aviation’s energy demand will still depend on liquid fuels. Hence this institution is intensifying its research 

activities in enable large-scale renewable fuel supply for aviation. Research on the topic shows a significant 

cost gap between conventional jet fuel and green fuels, therefore it is crucial to work on policies which 

incentivise the use of e-fuels and biofuels for the aviation sector where the major challenge is to achieve 

clean and cost competitive fuels. However, as research on e-fuels for aviation progresses, there is more 

evidence indicating that the production of green e-fuels would require an important deployment of RE, an 

aspect that is often underestimated. The source of electricity and the origin of the CO2 feedstock are two 

important factor influencing the sustainability of powerfuels. Other factors such as non-CO2climate effects 

need to be taken into consideration as well.  

As technical R&D progresses on the field of powerfuels production and its end-use on aircraft moves ahead, 

other actions involve global coalitions grouping top executives, public leaders, thinks tanks, NGO, industries 

and other key public and private stakeholders, such is the case of Clean Skies for Tomorrow, an initiative 

led by the Word Economic Forum (WEF) in the framework of the Mission Possible Platform. As part of the 

above-mentioned initiative, an analysis of WFE in conjunction with the Rocky Mountain Institute and UK 

Energy Transitions Commissions, determine that enabling 5% clean fuel blend mandate for the aviation 

sector by 2030, implies a production of 18 billion litres, thus an increase of around 120 thousand percent in 

the production of renewable fuels. This figure indicates the scale of the challenge.  

For sustainability reasons, 1st generation biofuels should be crossed off the table, the path towards the 

decarbonisation of aviation by 2050, will require the support of transitional clean fuels such as 2nd 

generation biofuel and the ultimate dominance of renewable powerfuels. However, the ultimate move 

towards the wide use of e-Fuels is likely to occur in 10 to 20 years.  

Accelerating the transition towards the dominance of powerfuels will highly depend on the policies and 

regulations surrounding the use of renewable fuels in aviation; here mechanisms such as minimum blends 

mandates, the availability of public funding, certification and carbon prices are likely the policies which will 

have a major impact in the speed at which the powerfuels become the common trend in aviation. As the 

sector keeps analysing the most effective policies to put in place, the debate stand on whether this policies 

and regulations should be pursued at a global, regional or national scale.  

While the adoption and enforcement of global mandates may have a larger impact, this ambition may be 

unrealistic, in contrast at a more local scale, they may be a more effective first step. For instance, an analysis 

in Germany shows that if a small renewable blending mandate below ~5% comes into effect for the aviation 

sector, local refineries with HVO processing capacity may be able to supply enough biofuel. These findings 

leave an open question on whether some heterogeneity in decarbonisation should be allowed in the short 

terms for different countries, where polices are then revisited and the most effective policy is chosen to be 

applied at a larger scale. Regionally, the level of cohesion among countries also has an impact in the 

effectiveness of policies. The EU is a good example where the EU Green Deal could play a major role in 

fostering the use of powerfuels in the aviation sector.  

https://www.weforum.org/agenda/2019/08/carbon-neutral-flying/
https://www.weforum.org/mission-possible/action-areas


  

Eventually, there are strong arguments signalling that the winning path for fostering the use of powerfuels 

in aircrafts would greatly depend on policies comprising carbon pricing as a means for enabling the 

affordable production of powerfuels for aviation.  

Decarbonisation strategies for the maritime sector 

In the maritime sector, multiple stakeholders recognise the potential of renewable powerfuels as a 

decarbonisation means; as the discussion on the topic continues to develop further, a common vision on 

which fuels will characterise the future scenarios needs to be defined. Pursuing one or another fuel scenario 

will have important implication in terms of enabling infrastructure across the supply-demand value chain. To 

address these critical questions, in September 2019, the WEF in conjunction with the Global Maritime Forum 

(GMF) announced the Getting to Zero Coalition, a powerful alliance of more than 90 companies within the 

maritime, energy, infrastructure and finance sectors, supported by key governments and IGOs; among 

those IRENA and Maersk acting as knowledge partners. The target of this framework for action is to reach 

the International Maritime Organization’s (IMO)  ambition to reduce GHG emissions from shipping by at 

least 50% by 2050 and to enable the entry of commercially viable zero emission vessels (ZEVs) by 2030. 

For this purpose, the Getting to Zero Coalition has divided its efforts in four workstreams:  

a. Fuels, technologies and transition pathways.  

b. Motivations first movers.  

c. Closing the competitiveness gap  

d. Global opportunities for zero emissions fuels.    

In pursuing these four lines of work, the Getting to Zero Coalition empathises the importance of identifying 

global opportunities for developed and developing nations in aspects such as zero emission fuels production 

and infrastructure development. Regarding the latter aspect, preliminary analysis indicates that between 

USD 1.4 and 1.8 trillion will be needed for developing enabling infrastructure where ~80% of this 

infrastructure would be land developments.   

In contrast to aircrafts, maritime vessels are less sensitive to fuel quality and energy density, hence the 

variety of carbon zero fuels that be harnessed by the shipping sector is broader. Yet, a standing issue 

requiring further work is the definition of a sustainability criteria for the wide variety of clean fuels. Such 

criteria should also be applied to ensure the sustainable production of renewable powerfuels for shipping 

where green hydrogen-based fuels, mainly ammonia, dominate the discussion on how to decarbonise the 

maritime sector. However, there is still a fair amount of mistrust in the viability of producing and using 

hydrogen bases fuels, thus, there is a need to shift perceptions across decision makers at a high level. This 

challenge can be addressed by deploying pilot projects demonstrating the feasibility of using powerfuels in 

the shipping sector.  

While the non-academic stakeholders across the shipping sector highlight the potential of ammonia, 

discussions around synthetic methanol do not occur at the same pace. A similar situation occurs in 

academic circles where research on how to bring the green electron to the propeller is dominated by 

ammonia. Nonetheless, all parties engaged on the discussion do indicate that the high toxicity level of this 

latter hydrogen-based fuel is a matter of concern. Other powerfuel pathways being discussed comprise the 

combination of hydrogen with biofuels to produce a range of shipping fuels.  

There are various technological aspects that need to be addressed on the production of shipping 

powerfuels, tackling technical challenges will likely enable to reduce the production cost of hydrogen where 

the finances around the cost of powerfuels and the eventual price will define the decision from businesses. 

On this matter, the price of electricity will play major role in the fuel cost.  

https://www.globalmaritimeforum.org/getting-to-zero-coalition


  

A standing question of concern for the shipping sector is related to the future final market price of hydrogen 

e.g. the market dynamics when some end-use sectors such aviation are willing to pay a higher price than 

the maritime sector. On this aspect, local legislation such as those found in the northwest of Europe may 

prompt ship owners to adopt more expensive fuels, hence, these type of niche markets should be explored.  

However, while technical and financial aspects on how to decarbonise the shipping sector must be explored 

further, it is also crucial to take into consideration the required volume of powerfuels that would be required 

by 2030 and 2050 and the implications that such volumes would have in terms of renewable energy 

capacity.  

The supply side: the economics of electricity-based fuels 

There is a wide range of estimates regarding the economics of converting renewable power into chemical 

energy carriers, thus, understanding short and medium-term pathways is an echoing question along 

the discussion on how to bring down the costs of e-fuels. Power to hydrogen is the foundation of 

powerfuels production, on this route the key factors include the cost of renewable energies, as well as 

the cost of electrolysers for producing hydrogen.  

The range of powerfuels is divided into CO2-synthesis e-fuels (e.g. e-methane, e-methanol and 

Fischer-Tropsch e-fuels) and N2-synthesis which leads to the production of ammonia. In both routes, 

the core of the challenge is bringing down the levelized cost of hydrogen, here designing suitable 

business cases and reducing the CAPEX of electrolysis is also of high importance.  

Depending on the price of electricity employed for hydrogen production, the cost of hydrogen via 

electrolysis varies depending on the country and becomes less or more competitive against the 

production of hydrogen from natural gas which comes at a cost of between USD 1 – 1.6 per Kg H2 

(2020) with a projected cost of USD 2.5 – 3.2 per Kg H2 (2030). While the prices of electricity in 

countries such as Chile, Morocco and New Zealand are competitive with NG-based hydrogen, the 

price of electricity in Germany results in a cost of USD 5 per Kg H2 (2020).      

Clearly, at present e-Fuels production costs are above market value of fossil fuels, however, these 

costs are expected to come down as the CAPEX of RE and electrolysers decrease over time. For 

instance, prefeasibility studies show viability of e-Methanol at USD 608 - 796 per tonne in the medium term 

where the successful introduction of e-Fuel would enable ~90% lower CO2 footprint compared to fossil 

fuels. In fact, e-Fuel even have the potential to outperform biofuels in terms of production costs and 

CO2 avoidance cost. Additionally, in contrast to 1st and in some extent to 2nd generation biofuels, e-

Fuel do not pose a food security threat. Over the next ten years, competition between biofuels and e-

fuels can be expected as the business case for e-fuels becomes easier to make.  

As aforementioned, there are various e-Fuels, however, green e-methanol provides multiple 

advantages; it is low investment risk because of stable OPEX over lifetime and enables a smooth shift 

from fossil fuels since it requires low societal infrastructural costs. The following route proposes an 

alternative transition towards a major inclusion of the e-methanol across end-use sectors:  

2023 
Petrochemical industry and light road transport 

Replacement of fossil by green e-Methanol. 

2025 
Light and heavy-duty road transport, shipping, and aviation. 

Introduction of novel green e-Fuels (designer fuels) produced from e-Methanol. 

2030 

 

Chemical industry 

Chemicals based on methanol - the full range (e.g. formaldehyde, acetic acid, oefins, 

methylamines, etc.).  



  

The above path is technically feasible and depending on the level of technology employed in the production 

of e-methanol and other e-Fuels, the production cost would vary, however the final price will depend on the 

market forces; e-Fuels offer (production volumes) and demand by end users and competition for acquiring 

e-fuels among consumption sectors. Cost and price will also depend of the policy framework and regulations 

in place, as well as the level of innovative business models proposed by the industry which could enable 

the production of e-Fuel at an affordable cost.  

Defining rules for sustainability power sources for powerfuels 

As powerfuels become a global traded commodity, a challenge may emerge in balancing the 

decarbonisation of local power systems vs. exporting renewables-based commodities i.e. hydrogen and 

other e-fuels. The energy sector will require to put in place synergies which enable a uniform transition 

across the globe, therefore, not endangering the energy transition goals and energy security of one or 

another country or region. On this aspect, it will be crucial to devise rules to safeguard the sustainability of 

power sources. 

The carbon source for the production of hydrocarbon e-Fuels, is one more element which requires 

analysis; employing biogenic CO2 should be prioritised over the use fossil CO2. This matter will also 

play a role in the economics since point source CO2 appears to be cheaper and less energy intensive, 

also important is to avoid overestimating CO2 savings across inventories.     

In principle, renewable-based e-Fuels bring climate benefits due to the addition of renewable electricity 

and avoided emission due to the reduced use of fossil fuels by end-use sectors, however, if not plan 

adequately the increased production of e-fuels could pose an energy security threat, thus reducing the 

sustainability of e-fuels. To avoid this problematic, it is important to follow a principle where if there is 

i.e. 10 GWh of electricity demand from e-Fuels, this demand comes together with the deployment of 

10 GWh of effective capacity of RE generation.  

In terms sustainability certifications/schemes, Guarantees of Origin (GO) systems allow fuel to be sold 

as renewable to consumers and ensure that there is no double counting of RE. However, GO 

certificates have minimal impact on RE generation and do not give evidence of RE capacity addition, 

thus e-Fuels need a fit-for-purpose regulatory system.  

The GO devised for e-Fuels should focused on avoiding a situation where countries with high solar and 

wind resources use their territories for the deployment of RE merely for the production of e-Fuels to satisfy 

the western hemisphere demand, while abandoning their own domestic decarbonisation targets. This issue 

can be mitigated by setting appropriate sustainability criteria and ensuring that demand for e-Fuels is met 

by avoiding RE curtailment, hence favouring the integration of RE, supporting local decarbonisation targets, 

while fostering production of e-Fuels for local and foreign markets. On this approach, it will be important for 

countries to plan ahead for the deployment of RE where exportable RE commodities are met by additional 

capacity to the one needed for meeting local electricity demand and national decarbonisation targets. At the 

same time, producer countries can benefit from positive synergies between local production and exports.  

Carbon sources 

The production of a wide range of powerfuels require CO2 as feedstock where depending on the carbon 

source the effective CO2 release going back to the atmosphere could vary significantly, hence it is 

needed to define which rules can be devised to safeguard the sustainability of carbon sources. For 

instance, with regards to industrial point sources, it is relevant to determine which sources should be 

excluded under which circumstances, and which GHG savings credited.  



  

The discussion on carbon sources is a very important for topic in the G20 context, where some 

countries with high O&G resources are promoting carbon capture and utilization (CCU) as a 

decarbonisation strategy. IRENA has noticed a great deal of attention of the topic of carbon sources 

during the development and review process of an upcoming report on decarbonisation of energy 

intensive sectors. The following list provides a rapid overview of the 5 carbon sources alternative:  

1) Fossil fuels as feedstock for power generation and transport fuels.  

o Both energy services release CO2 to the atmosphere.  

o Net 100% CO2 emission to the atmosphere.  

o Minimum climate benefit.  

2) Fossil fuels as feedstock for power generation combined with CO2 which subsequently serves to produce e-

fuels for the transport sector.  

o Net 50% CO2 emission reduction.  

3) Fossil based power generation combined with a closed powerfuels loop in the transport sector by consuming 

powerfuels and recapturing CO2 via DAC for powerfuels production.  

o Net 50% CO2 emission reduction.  

o More expensive than alternative no. 2.   

4) Biomass power generation combined with combined with CO2 capture which subsequently serves to produce 

e-fuels for the transport sector. 

o Both energy services satisfied with renewables means.  

o Net 0% CO2 emission to the atmosphere.  

5) Biomass power generation combined with CCS and closed powerfuel loop in the transport sector; end-use of 

powerfuels and recapturing CO2 via DAC for powerfuel production.  

o Net -50% CO2 emission to the atmosphere.   

o Maximum benefit for the climate.  

o Most expensive option.  

In theoretical terms, some of the above carbon source paths indicate 50% emission reduction, 

however, due to the energy required for CO2, in practice, the net emission reduction will depend on the 

efficiency on the CO2 capture technology. At present, this results in a net ~35% CO2 reduction.  

As discussed above, depending on the chosen carbon source path, the net effects on CO2 released to 

the atmosphere varies significantly. Also important is the use of fossil fuels (e.g. coal and NG) for power 

generation purposes vs. the use of biomass.  

In the context of biomass use for power generation, today volumes of biomass combusted releases 

important CO2 emissions to the atmosphere. However, if the CO2 from combusted biomass is captured 

and subsequently recycled for e-fuels production or capture and stored underground, the climate 

benefits would be maximised.    

A deeper look at the case of Europe is explored in a recent study from the Joint Research Centre on 

emission from bio based processes, this analysis showed that there is a important potential of CO2 

carbon sources i.e. between 200 - 300 Mt recoverable CO2 in Europe. Drax biomass power plant in the 

UK is a clear CO2 source candidate.  

Other carbon sources comprise energy intensive end-users and energy supply plants i.e. iron & steel, 

chemical, petrochemical, cement, refineries, power and district heating plants. Together, these plants 

are important carbon sources which are responsible for 20.8 Gt per year of CO2 (2017). Such a high-

level of CO2 emissions, indicate a potential path for CO2 captured for e-Fuel production to serve the 

shipping and aviation sectors.        

An additional dimension to take into consideration are the economics of CO2 capture, where its capture 

raises energy demand substantially, hence costs are a function of size and energy cost. A rising CO2 

price would increasingly make this economically viable.   

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/distribution-bio-based-industry-eu


  

While synergies between carbon point sources and e-Fuel production plants are important a challenge 

is the lifespan of the carbon source plants. For instance, to develop a e-fuel facility next to a coal power 

plant, investor needs to be guaranteed that the coal power plant will not be decommissioned for the 

next 20 – 30 years, yet, such scenario is highly unlikely given the current disinvestment trend on the 

coal sector. Therefore, the synergies proposed between these two parties need to be realistic and be 

based on a long-term vision.  

Conclusion & next steps 

It is crucial to seek synergies between all stakeholders involved on the field of powerfuels, this includes end-

users (e.g. aviation, shipping), energy intensive industries (e.g. cements, iron & still), as well as power 

suppliers. In these discussions will also be highly relevant to count with the expert advice and involvement 

from technology developers, the academia, NGOs, think tanks and governments.      

The issue behind sustainable production of powerfuels has several layers of complexity; choosing suitable 

carbon sources and ensuring that e-Fuels demand comes together with the deployment of effective RE 

generation capacity is highly important to ensure sustainability.  

The production cost of e-fuels will vary over the coming years depending on the winning technological path 

for their production, however, the final price will depend on the market forces; e-Fuels offer (production 

volumes) vs. demand by end users and competition for acquiring e-fuels among consumption sectors. Cost 

and price will also depend of the policy framework and regulations in place, as well as the level of innovative 

business models proposed by the industry which could enable the production of e-Fuel at a low cost.  

There is unprecedented political and business momentum which could foster the production and end-use 

of powerfuels. Some of the key elements triggering the increasing interest in powerfuels comprises the need 

to decarbonise key sectors of the economy such as aviation and shipping.  

Looking at the immediate next step to move forward the effective production and end-use of powerfuels, it 

is recommended to develop a basic set of guidelines and principles focused on decarbonisation through 

powerfuels.  

  



  

Annex 1 – Workshop agenda  

Tackling Hard-to-Decarbonise-Sectors: 

Applications and Production of Powerfuels  

  Date: Monday, 23 March 2020, 13:30– 17:30 

(CET)    Video/audio: WebEx connection 

information attached 

Background 

The International Renewable Energy Agency (IRENA) is currently drafting a report on emissions reduction strategies 

in “Hard-to-Decarbonise-Sectors“. At the same time, the German Energy Agency (dena) is working intensely on the 

topic of electricity-based fuels and chemicals (“powerfuels”/”electrofuels”). To foster the mutual understanding of 

these topics, and create a space for open debate, we have invited members of each organisation and external 

experts to discuss some of the currently debated issues in an ad-hoc video workshop. 

 
Agenda 
 

 
13:30 

Welcome and Introduction: The role of powerfuels/electrofuels in the future energy system  

Dolf Gielen, IRENA 

Kilian Crone, dena 

 

 

 

 

 
13:45 

Electricity-based fuels in Aviation 
Introduction: 
Valentin Batteiger, Bauhaus Luftfahrt 

 
Discussion 

• What is the outlook for the sector vis-à-vis biofuels? 

• Which policies would be suitable for scaling e-fuels in this sector? 

• Which production pathways would be sustainable? How to certify? 
 

 

 

 

 
14:30 

Decarbonisation strategies for the maritime sector 
Introduction: 
Emma Skov Christiansen, World Economic Forum 

Keith Dawe, Cargill 

 

Discussion 

• Which fuels and scenarios could we envision? 

• How to tackle infrastructue challenges for new fuels? 
 

15.15 5-Minute Break 



 

  

 

 

 

 
 

15:20 

The supply side: The economics of electricity-based fuels 

Introduction: 

Ireneusz Pyc, Siemens Gas and Power 

 
Discussion 

• There is a wide range of estimates regarding the economics of converting renewable power 

into chemical energy carriers. What can be expected in the short and medium term? 

 

 

 

 

 
16:00 

Defining rules for sustainability 

Power sources for powerfuels 

Introduction: 
Chris Malins, Cerulogy 

 
Discussion 

• As powerfuels may become globally traded commodity: Is there a challenge in balancing the 

decarbonisation of local power systems vs. export of renewables – or synergies, fostering the 

energy transition in such regions? 

• Which rules can be devised to safeguard the sustainability of power sources? 

 

 

 

 
16:30 

Carbon sources 

Introduction: 

Dolf Gielen, IRENA 

 
Discussion 

• Which rules can be devised to safeguard the sustainability of carbon sources? 

• With regard to industrial point sources, which sources should be excluded under which 

circumstances, and which GHG savings credited? 

17:30 Conclusion & Next Steps 

 

 


