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Concawe - Environmental Science for European Refining
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The role of the refining system in a low-GHG future (for Europe)

Vision 2050 and Low Carbon Pathways programme
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Low Carbon Pathways

CO; efficiency in the EU Refining
System. 2030 / 2050

Working Plan

The Low Carbon
Pathways Project.

'q Impact Analysis of Mass EV Adoption and
Low Carbon Intensity Fuels Scenarios
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Read Vision 2050 >
B ——

A holistic framework to explore
the role of liquid fuels in future
EU low-emission mobility (2050).

Vision 2050 - Two Pager >

https://www.voutube.com/watch?v=0tKcTs Alcw
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The Low Carbon Pathways Project. A holistic
framework to explore the role of liquid fuels in
future EU low-emission mobility

(2050).

Low Carbon Pathways CO2 efficiency in the EU
Refining System. 2030 / 2050 — Executive
Summary (Interim report)

k( Concawe


https://www.youtube.com/watch?v=OtKcTs_A1cw
https://www.concawe.eu/wp-content/uploads/2018/04/Working-Plan_The-Low-Carbon-Pathways-Project.pdf
https://www.concawe.eu/wp-content/uploads/2018/04/Rpt_18-7.pdf
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Reducing emissions on a WTW basis

CO2 emissions from production and use of fuels
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A Clean Planet for all

Eight scenarios to achieve GHG emissions reductions between
80% and 100% by 2050 (compared to 1990)

Long Term Strategy Options

EUROPEAN COMMISSION
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Hydrogen in E-fuelsin P ing d Increased Cost-efficient Based
Brussels, 28 November 2018 = N Electrificationin industry, industry, ursuing FED resource and combination of ase Dr,] COMBO and
Main Drivers energy efficiency ; " o COMBO with N
all sectors transport and transport and X material options from 2°C CIRC with
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A Clean Planet for all - Demand

Biomass as an energy carrier in final energy consumption
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A vision for manufacturing:
Refinery 2050




Vision 2050: The refinery as an ENERGY HUB...
.. within an INDUSTRIAL CLUSTER,

with biomass-to-liquid products playing an important role
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Concawe Modelling Work (EU Refining system)

1 Early-stage

High efficiency operation Refinery 2050 report

(tbp June)
‘ Low Carbon Feedstocks (LCF)
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Concawe Modelling Work (EU Refining system)
Refinery 2050 - Contribution to HLG Eli

© Concawe
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Figure 1. Awalk into the CDZ emission reduction pathways for the whole EU refining system (2030/2050). Concawe's initial view based on an-geing work.
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The key uncertainty: Availability!!

A Clean Planet for all - Use of bionergy by sectors and bioenergy feedstock
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Figure 83: Use of bioenergy by sectors and by scenario in 2050
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. Power and industrial sectors would absorb most of the
biomass (< 20% allocated to transport)

* Advanced biofuels represent up to 20% (50 Mtoely)
transport sector (A Clean Planet for all) or up to 140 Mtoe as
max potential availability!

© Concawe

() Imports of (sustainable) solid biomass are kept limited in all scenarios at 4% to 6% of the solid biomass used for bioenergy by 2050.

Figure 84: Break down of bicenergy feedstock in 2050
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The production of feedstock could range from 210 to 320
Mtoe, majority coming from waste sector

All the scenarios assume that most of the biomass used in
the EU economy is produced within Europe (\
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See publication in Concawe webiste:

[ ] [ ] [ ] [ ]
A loo k ] n to ava] la b] l] ty https://www.concawe.eu/wp-content/uploads/Concawe-Review-27-2-web-resolution-2. pdf

Advanced biofuels maximum potential demand in EU, based on what can be satisfied with the availability, is
estimated to grow from = 0 Mtoe/y by 2015 to 70-140 Mtoe/y by 2050 if the right R&D framework is put in place.

m 5% contribution to world energy
Advanced Biofuels 170 consumption|(*)
160 > Worldwide values (IEA)

DG Ecorys high escenario Note: Ecorys highest projections see an
increase, in terms of bio-energy

140 \ consumption, by around 80% by 2050
compared to today.
This is aligned with the EC a Planet for all:
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Based on resource availability and allocation across the whole EU Bioenergy sectors, there is a significant

variability of potential demand according to different references
© Concawe @\anawe

(*) Reference: World Energy Consumption in 2010 (*) As a reference, typical road tanker full of gasoline : 23 toe


https://www.concawe.eu/wp-content/uploads/Concawe-Review-27-2-web-resolution-2.pdf

CO2 reduction - JEC Consortium
Well-to-Wheels - Alternative fuels (v5)

WELL-TO-WHEELS ANALYSIS OF FUTURE
AUTOMOTIVE FUELS AND POWERTRAINS IN
THE EUROPEAN CONTEXT

JEC WTT and WTW figures v5 to

R X i
concawe “asgecar be presented in the Sustainable
vs ) """"" Energy Week (Brussels 19 June)
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Main takeaways
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Main takaways

* The EU Commission has recently published its long-term strategy, confirming Europe's commitment to
lead in global climate action

*  Multiple technologies/pathways can achieve similar GHG reduction at a comparable cost.
* Low-carbon fuels (including biofuels) recognised as key players in transport sector.

* Vision 2050 represents an industrial opportunity for Europe to develop low-carbon technologies
(including bio-technologies) and offer them to the world as part of the global climate solution.

* Availability of huge amounts of both renewable electricity and low-carbon feedstocks (including biomass)
would be required.

Will EU be ready???

Challenges go beyond the bio-industry / refining battery limits!!

Strong R&D and financial support needed!
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