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Disclaimer

Any statement, opinion, prediction, comment, or observation made in this presentation/publication are 

those of the presenter/author only and in no condition should be construed necessarily representing the 

policy and intent of Concawe or Member Companies of the Association.

The information presented here in are of the presenter/author’s own and in no way Concawe attracts 

any liability for any inconsistency or irregularity in terms of the accuracy completeness, veracity, or truth 

of the content of the presentation/publication. In addition, Concawe shall not be liable for any copyright 

infringement and misrepresentation for the presented content as the content is presumed in good faith to 

be a creation of presenter’s/author’s own mind.

The scope of this presentation/publication is strictly for knowledge sharing purposes and not necessarily 

to provide any advice or recommendation to the audience/readers. Any endorsement, recommendation, 

suggestion, or advice made by the presenter/author shall be in his personal capacity and not in 

professional capacity as an employee of Concawe. Any person acting on such endorsement, 

recommendation, suggestion, or advice will himself / herself be responsible for any injury/damage.
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Concawe Association1
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To conduct research to provide impartial scientific

information regarding:

• Scientific understanding

• Assist the development of technically

feasible and cost effective policies and

legislation

• Allow informed decision making and cost

effective legislative compliance by

Association members

Concawe – Environmental Science for European Refining 

Concawe Membership

Concawe represents 40 Member Companies ≈ 

100% of EU Refining 

Open to companies owning refining capacity in the EU

Concawe mission 
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Europe (2020): 77 Mainstream refineries + 16 “Specialized”

(13,5 mb/cd capacity) Available on 

Concawe website

EU27 + UK + 

NO + CH

https://www.concawe.eu/refineries-map/
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The net zero challenge2
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The net zero 2050 emissions challenge is huge
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Countries responsible for 60% of global CO2 emissions have set a net zero 

target
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Link to website:  https://www.hydrogen4eu.com/

3

https://www.hydrogen4eu.com/
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Scenarios
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Primary energy supply

Technology Diversification Renewable Push

2050 

renewables:

TD: 49%

RP: 61%

Primary energy supply decrease ~0,25% on average 2016 -> 2050
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H2 production (for energy purpose)

Renewable and low-carbon H2 are complementing each other

2050

Diversity in hydrogen is essential 

to the transition to net zero.

Low carbon hydrogen is an 

enabler for renewable hydrogen 

as the industry is building up.

Technology Diversification Renewable Push
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Higher potential for Bioenergy
Sensitivity = ENSPRESO Reference trajectory (12k PJ) for bioenergy potential

Higher potential for 

bio energy, 

considering an 

average scenario 

for biomass 

availability
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Conclusion
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EU refiners & Low 

carbon liquid fuels
4
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https://www.concawe.eu/wp-content/uploads/Rpt_21-7.pdf

All the details on our web site, see report 

7/21

https://www.concawe.eu/wp-content/uploads/Rpt_21-7.pdf
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The Clean Fuels for All Strategy 
Demo and Scale-up is needed!  

WHAT? WHEN? HOW MUCH?

Accelerating 
the pace 

towards

1st-of-a-kind 

in parallel to

supply chain

+ market creation!
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EU refining industry contribution to Green Deal
The journey has already started…

See more:
https://www.cleanfuelsforall.
eu/towards-climate-
neutrality/

https://www.concawe.eu/low-
carbon-pathways/

Some examples*:

• 8 Advanced biofuel
projects, with capacities between
100.000 and 750.000 tonnes of output.

• 6 CCUS projects, up to 6 mt.
of capacity for CO2 sequestration.

• 12 Green Hydrogen
Projects, some of which lower the
GHG intensity of manufacturing
processes, others combine the green
H2 with captured carbon to produce
synthetic fuels with a capacity of up to
3.4 million tonnes of output per year.

• 3 Waste-to-fuel projects,
with a capacity of up to 100.000 tonnes
per year in output (derived from urban
waste).

31 

projects 
for low-carbon 

liquids have 

already been 

started or are 

planned until 

2030

https://www.cleanfuelsforall.eu/towards-climate-neutrality/
https://www.concawe.eu/low-carbon-pathways/
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Takeaways
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Refiners as long term fuel suppliers

• Refineries contributing to the Europe’s objective of (net) climate neutrality
in 2050 by delivering low-carbon fuels.

• The scenario explored by Concawe (Refining contribution to EU2050
Climate Ambition) shows feasibility to reach climate neutrality in transport
by 2050 with low carbon liquid fuels.
• High investment with R&D efforts on technology scale up and rapid deployment,

mobilization of resources across the whole value chain and high
engineering/construction resources.

• These studies will be re-evaluated on basis of new “Fit for 55” package,
published by the European Commission on July 14th, 2021.
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Back up’s
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Emerging technologies break through at different carbon prices
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• Sustainable liquid fuels from non-petroleum origin, produced from new feedstock such as

biomass, renewables, waste and captured CO2.

• With no or very limited net CO2 emissions during their production and use compared to fossil-

based fuels.

• These feedstock’s comply with the existing EU sustainability standards.

• Low-Carbon Liquid Fuels are complementary to electrification and hydrogen. We will need all

technologies to deliver climate neutrality.

What are Low-Carbon Liquid Fuels?
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SCOPE

EU Refining system

EU Transport (Road - Light and Heavy Duty, 

Aviation & Maritime)

Well-To-Wheels (Wake/Propeller) analysis to 

assess % GHG savings versus a baseline

Demand hypothesis for refining liquid fuels 

based on the penetration of alternative 

powertrains and fuel efficiency measures 

Assesment of the role of Low Carbon liquid Fuels in Road Transport -

Methodology

Concawe theoretical assessment of the potential contribution of EU refining 
industry to reach climate neutrality in Road transport by 2050

TECHNOLOGIES

Low Carbon Technologies to reduce WTW GHG intensity at EU 

Level.

Different scenarios assessed by developing and deploying:

a) Sustainable low carbon liquid fuels (WTW)  

Boosting R&D and accelerating penetration of:

- 1G biofuels (maximizing current capacity)

- HVO (VEgOil+Residues)

- Lignocellulosic and waste feedstocks (Biomass-To-

Liquid technology as a proxy)

- E-fuels (Power-To-Liquids)

b)    Refining related technologies (WTT)

- Clean H2 progressively replacing Steam Reformers for 

H2 production

- Refining CO2 capture and storage (CCS). When 

applied to biofuel/e-fuel production processes, this 

could generate negative CO2 emissions. 

RESULTS

From today until 2030, 2035, 2040 & 2050 

timeframe, different scenarios provide an 

initial assessment on:

- Level of deployment of low 

carbon liquid technologies 

(number of plants in the 

period)

- Total volume of low carbon 

liquid fuels in transport 

(Road + estimate for 

aviation / marine)

- CO2 emissions savings

- Level of investment 

https://www.shutterstock.com/nl/search/co2
https://www.shutterstock.com/search/euro+symbol
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“Clean Fuels for All” in numbers
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