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EXECUTIVE SUMMARY 
With its Clean Energy Package, the EU is on the 

verge of repeating costly energy and climate policy 

failures of the recent past. Attempting to provide a 

low-carbon transport fuel replacement alternative 

to conventional biofuels, the European Commission 

in its revision of the EU Renewable Energy 

Directive (REDII) proposes a 2030 target for ȬÌÏ×-

ÅÍÉÓÓÉÏÎ ÁÎÄ ÒÅÎÅ×ÁÂÌÅ ÆÕÅÌÓȭȢ The proposed target 

includes so-ÃÁÌÌÅÄ ȬȭÒÅÎÅ×ÁÂÌÅ ÌÉÑÕÉÄ ÁÎÄ ÇÁÓÅÏÕÓ 

transport fuels of non-ÂÉÏÌÏÇÉÃÁÌ ÏÒÉÇÉÎȭȭȢ This opens 

the door for massive public subsidies for synthetic 

fossil fuels, i.e. renewable hydrogen mixed with 

fossil CO2 from emitting industries covered by the 

EU ETS. 

This target will, as its predecessor did for 

conventional biofuels in the past, act as a policy 

driver for an alchemical production of ȬÌÏ×-ÃÁÒÂÏÎȭ 

synthetic fossil fuels that are in fact full -carbon, 

highly energy-inefficient, costly and incompatible 

with  achieving EU climate goals. Like conventional 

fossil fuels, synthetic fossil fuels emit CO2 upon 

combustion. Labelling these fuels as `renewable` 

and `low-carbon` only serves to encourage the 

continuation or even perpetuation of fossil fuelled 

internal combustion engines in vehicles. 

Consequently, the EU would distract from actual 

solutions for the timely development of a low- and 

zero-emission transport sector. 

Synthetic fossil fuel processes are in certain ways 

analogous to conventional biofuel production: 

resource intensity, costs and environmental 

impacts are problematic for both fuel types. The 

lesson from a decade of EU biofuels policy should 

ÂÅ ÃÌÅÁÒ ÅÎÏÕÇÈȡ ÆÌÁ×ÅÄ ÃÌÉÍÁÔÅ ȬÓÏÌÕÔÉÏÎÓȭ ×ÉÌÌ ÎÏÔ 

retain their social licence for long, meaning 

stranded assets for investors and society, and 

reduced trust in EU policy makers and institutions. 

Without subsidies, the business case for synthetic 

fossil fuels would be inviable; rent seekers would 

profit from developing a product at a both high 

societal and environmental cost. From a societal 

perspective, subsidising production of such fuels 

entails high risks of wasting resources and funds; 

mal-investments that should not be encouraged by 

policy makers, and most certainly not using EU 

climate policy tools. 

CO2 is a waste-product from energy-intensive 

processes, e.g. combustion, hence has zero energy 

value. Converting it into energy products will 

In the late 19th century, lighting systems witnessed 

a true revolution. With the invention of the 

lightbulb, the electric current was used to turn 

night into day and the old gas and oil lamps turned 

obsolete. But what if we imagine an alternate path 

of history? What if Thomas Edison had invented a 

way for power to be turned to oil for those 

outdated lamps? 

We ÄÏÎȭÔ ÈÁÖÅ ÔÏ go about finding 10 000 ways to 

fail in order to find the right solution, as Thomas 

Edison did when he had invented the light bulb. 

The lightbulb of our generation is already here. 
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always need vast amounts of energy input. 

Production of synthetic fossil fuels will induce 

massively increased baseload demand for 

electricity. This would make the entire system less 

flexible and secure, likely extending use of fossil 

electricity from coal and imported gas.  

To illustrate, pÏ×ÅÒÉÎÇ %ÕÒÏÐÅȭÓ ÒÏÁÄ ÔÒÁÎÓÐÏÒÔ 

with such fuels would require well more than the 

entire current EU electricity generation. In 

comparison, a total shift to electromobility would 

add just ~24% to current electricity demand and 

provide flexible grid services, rendering a full and 

timely shift to renewables far more likely. 

The alleged Ȭcircularityȭ of synthetic fossil fuel 

production is bogus. The reuse of CO2 for fuels, with 

the CO2 dumped into the atmosphere upon use, is 

no more circular than throwing all recycled PET-

bottles on the street because they were once 

ÒÅÃÙÃÌÅÄȟ ÃÁÌÌÉÎÇ ÔÈÅÍ ȬÌÏ×-ÐÌÁÓÔÉÃȭȢ 4ÈÅ ÏÎÌÙ ×ÁÙ ÔÏ 

render the process circular would be to capture the 

CO2 from ambient air, hence closing the cycle of the 

CO2. If the technology is to be treated in any EU 

policy as relevant to the circular economy, air 

capture should be mandated to avoid the use and 

emission of fossil-origin CO2. 

"Ù ÃÏÕÎÔÉÎÇ ÓÙÎÔÈÅÔÉÃ ÆÏÓÓÉÌ ÆÕÅÌÓ ÁÓ ȬÌÏ×-cÁÒÂÏÎȭ ÉÎ 

the transport sector, claiming the emitted fossil CO2 

has been accounted for in the ETS, the EU would 

allow car and fuel producers not to decarbonise 

according to EU transport emission targets. Instead, 

they could buy industrial CO2ȟ ÍÁÄÅ Ȭ#/2-frÅÅȭ ×ÉÔÈ 

relatively cheap emission allowances. This would 

delay transport sector decarbonisation. 

Additionally, it would delay real industry 

decarbonisation, as it entails a lucrative, perverse 

incentive for industry to maximise CO2 production 

for sale to fuel producers. 

To make matters worse, a recent ruling by the 

European Court of Justice (ECJ) enables industry 

not to account for CO2 ÔÈÁÔ ÉÓ ÕÓÅÄȟ ÐÒÏÖÉÄÅÄ ÉÔȭÓ 

ȬÃÈÅÍÉÃÁÌÌÙ ÂÏÕÎÄȭȢ 4ÈÉÓ ÃÏÕÌÄ ÏÐÅÎ ÆÏÒ ÓÁÉÄ #/2 not 

to be accounted for at all, effectively rendering the 

EU ETS completely obsolete. 

INTRODUCTION 
The reinvention of kerosene for the outdated fossil 

lamps has taken its modern form. The most recent 

alternative to the already existing, efficient climate 

mitigation  solutions are synthetic fossil fuels 

produced by using renewable energy sources. The 

purpose of this report is to debunk the myths of 

that so-called climate change mitigation pathway 

and the promises it claims. Finally, it aims to 

develop recommendations on how to avoid the 

pitfalls  of Power to Liquids.  

The EU Renewable Energy Directive  

A Science-Policy gap 

The structure of current policies will be crucial to 

the way the future unfolds. The current revision of 

the Renewable Energy Directive (in continuation 

RED II) includes provisions on so called renewable 

liquid and gaseous transport fuels of non-biological 

origin1,2 (European Commission 2017a):  By 

providing a leeway for an increase in their 

production and usage, it  risks shifting the focus and 

resources away from efficient and sustainable 

climate change solutions, like electro-mobility.  

The RED II proposes an array of policy measures to 

achieve a 27% renewable energy share from total 

energy consumption by transportation, power and 

heating and cooling sectors by 2030. It mandates 

6,8% of liquid and gaseous transportation fuels to 

be derived from renewable sources, including 

advanced alternative fuels and the ones derived 

                                                           
1 The RED II ÄÅÆÉÎÅÓ ÔÈÅÓÅ ÆÕÅÌÓ ÁÓ ȬȭÌÉÑÕÉÄ ÏÒ ÇÁÓÅÏÕÓ 
fuels other than biofuels whose energy content comes 
from renewable energy sources other than biomass, and 
×ÈÉÃÈ ÁÒÅ ÕÓÅÄ ÉÎ ÔÒÁÎÓÐÏÒÔȭȭ (Article 2). 
 

2 This report will  focus on the drop-in replacement fuels 
created by using CO2 and H2. 



 

3 
 

with energy coming from renewable electricity. As 

demonstrated in this report, this production of 

these non-bio based renewable fuels (in 

continuation referred to as synthetic fossil fuels and 

P2L) for transport will achieve very limited 

reductions of CO2 reductions and simultaneously 

use vast amounts of energy, which can be otherwise 

used far more effectively by electro-mobility.   

 

 

Even though this 6,8% target includes a sub-target 

for biofuels, the rest of it comprises of a blend of 

other fuels, including renewable liquid and gaseous 

transport fuels of non-biological origin: Article 64 

of the Directive states that the use of these fuels 

would cÏÎÔÒÉÂÕÔÅ ÔÏ ȬȭÔÈÅ ÄÅÃÁÒÂÏÎÉÓÁÔÉÏÎ ÏÆ ÔÈÅ 

Union transport sector in cost-ÅÆÆÅÃÔÉÖÅ ÍÁÎÎÅÒȬȭȟ 

promote the energy diversification of transport and 

reduce reliance on energy imports (Article 64).  

 

ȬPower to Liquids '  

An example of renewable liquid and gaseous 

transport fuel of non-biological origin is a synthetic 

fossil transport fuel created by using H2, which is 

acquired with the use of renewable electricity and 

CO2. Collectively, this process is known as «Power 

to Liquid» (P2L) and is a form of Carbon Capture 

and Utilization (CCU) (IEA and IRENA, 2017). The 

synthetic fuel can then be used, producing and 

releasing CO2 to the atmosphere just as a normal 

fossil fuel. Even under ideal Life Cycle Analysis 

(LCA) conditions, the maximum effective CO2 

abatement potential of this technology pathway 

when using CO2 captured from industry or fossil 

sources is at best only a 50% reduction compared 

to normal fossil fuel use3. The CO2 put into P2L 

                                                           
3 In contrast to the greenhouse gas emission saving of at 
least 60 % required for biofuels and bio liquids produced 
after January 1 2017 (RED, Article 17, paragraph 2), this 
emission abatement potential is much weaker.  

comes out, decarbonising one process at the cost of 

decarbonising both. Once CO2 (in the form of 

synthetic fossil fuels) is distributed it is very 

difficult to capture it in an economically viable way 

ɀ if at all (Joode, 2014). 

ȬPower to Liquidsȭ, by their inclusion in the main EU 

policy tool for renewable energy, are implicitly 

ÌÁÂÅÌÌÅÄ ÁÓ ÂÅÉÎÇ ȬÒÅÎÅ×ÁÂÌÅȭȟ ÄÕÅ ÔÏ ÔÈÅ ÁÓÓÕÍÅÄ 

use of renewably produced hydrogen (H2) for their 

production (Ecofys 2013). Not only will this allow 

public funds to be spent on expensive initiatives 

with very limited climate effect, but it could cause 

irreparable damage to the climate policies of the 

EU. Wasting vast amounts of renewable electricity 

to manufacture ȬPower to Liquidsȭ will set European 

policy on a path towards a worsened 

environmental impact and continued fossil import 

dependence. 

This report explores: 

1) current impact assessments of the synthetic 

fossil fuel production, 

2) potential pitfalls of the technology related 

to the current policy framework and 

3) recommendations for alternative paths of 

climate mitigation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4 
 

 

 

 

THE Ȭ/6%2-SUPPLYȭ MYTH 
Synthetic fuel generation postulates the use of 

highs in renewable energy generation as feedstock 

for the production of H2. The intention is to avoid 

wasting the surplus green energy created during 

peak times by storing it in the form of synthetic 

fuels (Eurogas, 2016). It is argued that synthetic 

fossil fuel production is a logical solution for the 

intermitte nt demand or supply of energy systems 

on a large scale (ECN, 2013).  

REALITY  
In the EU, the excess energy production is 10% per 

year for all member states (Eurostat, 2016). This 

overshoot of energy supply depends heavily on the 

geographical location of the renewables: there are 

only a few areas in Europe where the supply of 

renewable power surpasses the demand. Even 

×ÈÅÎ ÉÔ ÄÏÅÓȟ ÉÔ ÄÏÅÓÎȭÔ ÈÁÐÐÅÎ ÏÎ Á ÒÅÇÕÌÁÒ ÂÁÓÉÓȢ  

(ÅÒÅȭÓ ÁÎ example: on the 8th May 2016, the 

renewable power generation covered 88% of the 

demand of the largest producer of renewable 

energy in the EU-28, Germany (Quartz, 2016). The 

peak only lasted several hours and was considered 

a rare occurrence. In 2015, Denmark experienced a 

similar overshoot (The Guardian, 2015). On an 

uncommonly windy day, renewables were able to 

meet the national electricity needs ɀ excess power 

was exported to, Germany, Sweden and Norway, 

where it was stored in hydropower systems for 

later use. These examples show that overshoots in 

renewable electricity supply are too rare to uphold 

large scale P2L. Better flexibility options exist for 

managing increasing renewables in the system.  

Instead, the EU should aim for an increase in the 

flexibi lity on the demand side and develop 

electricity applications that can capitalize on low 

electricity prices and respond to short-term price 

variations. Power to Heat is one example that meets 

these requirements and is a cost and socially 

effective way of using the surplus renewable 

electricity generation (CE Delft, 2015). Smart 

charging of electric vehicles can also contribute to 

the balance of a low-carbon power grid by ensuring 

flexible consumption patterns on the demand side 

(E-Mobility Platform, 2015). The benefits of 

electrifying the car fleet in the EU would be 

manifold: apart from the flexibility services like 

valley filling and peak shaving, electric vehicles 

would mandate far less energy than the 

conventional, fossil-powered cars (Figure 1). In 

addition, the reuse of batteries of electric vehicles 

could provide a storage capacity of approximately 

128 GWh, sufficient to provide storage for almost 

ÁÌÌ ÏÆ 'ÅÒÍÁÎÙȭÓ ÄÁÉÌÙ ÃÁÐÁÃÉÔÙ ÆÒÏÍ ÓÏÌÁÒ ÐÏ×ÅÒ ÉÎ 

peak periods. 4 

 

Figure 1: Creating 100% of EU car tr ansport fuels via P2X 

would have infeasibly large electricity demand, using more 

than all current EU electricity generation.  Total 

conversion to electromobility would add just ~24% to 

current electricity demand and provide flexible grid 

services. *5  **6  ***7 

                                                           
4 This estimate is based on an approximation of the 
number of reused batteries from retired EVs by 2020 
and refers to energy storage in electricity supply.  
5 Total net electricity generation in the EU-28 was 3,030 
terawatt  hours (TWh) in 2014, (Eurostat 2016) 
6 Energy use in road transport in 2014 was 289.8 (Mtoe) 
= 3,370 TWh, (European Union, 2016). Excluding heavy-






















