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Emerging OEM strategy & Political expectations.
Perception vs. current outlook for electrification.

The concept of Vision 2050.

We have the technologies.

The developing role for refineries.

What does policy need to provide, to make this happen?
Why Road Transport first? Why not Aviation & Maritime?

Conclusions.
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An Uncertain Future: Diminishing support for ICE from OEMs

. «  “From 2019, every new Volvo will come with an electric motor. Mild hybrids and plug-in
@j hybrids will be available as transition options on the road to fully electric cars. By 2025, we
N aim for half of all new cars sold globally to be fully electric”.

@ « “Electric vehicles form the only practical and affordable solution in existence today to our
RENAULT planet’s transport-related environmental challenges”.

@ « “In the year 2026 will be the last product start on a combustion engine platform”.

“We expect that by 2050 we will have reduced CO2 emissions from vehicles by 90% compared
TOYOTA to the figure in 2010”, “To achieve that from 2040 simple internal combustion engine cars
will not be made”. L

@ « “At Daimler we are convinced: The future is electric”.
DAIMLER . . .,
 [(no new “families of ICE” after the current one).
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Some EU Parliament Groups Public Statements

“We support innovation and welcome the moves towards more zero-
LT | emission vehicles on our roads and decarbonisation of all transport
modes”. Source: RenewEurope Manifesto

“No new fossil-fuel cars should be sold in Europe after 2030". “‘,{. European

“All trucks, vans, trains, ships and planes must eventually become zero ';"Q‘ Greens
emission vehicles”. Source: European Greens Manifesto

“[...] ensure that by 2035 all new vehicles placed on the market are
zero-emissions”. Source: open letter to Ursula von der Leyen
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Proposed Bans in Europe (“ICE"or “petrol and diesel cars”or “fossil powered cars”)

Proposed ICE Bans in Europe

2010 2015 2020 2025 2030 2035 2040 2045 2050
France |2 A
UK A 1. No gasoline or diesel car
allowed on the Road -
Spain A Brussels 2030 diesel & 2035
gasoline
Finland O
Scotland 00 2. Ban on the sales of new ICE
petrol and diesel vehicles
Ireland 00
3. Ban on the use of gasoline
Germany 00 and petrol (fuels)
Denmark | 3 0
Netherlands 00
Sweden 0
Norway 0

M Approved ICE Ban B Approved ICE & Hybrid Ban Il Proposed ICE Ban il Proposed ICE & Hybrid Ban
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The CO, standards for vehicles

Average historical CO, emission values and adopted CO. standards for new

assenger cars in the EU.
P 9 Possible development of regulation from 2030:

- Zero-emission only from 2040/2035/2030
- Regulation of low-carbon liquid fuels

150 Historical emissions

2015 target:

Average CO, emission values (g/km, NEDC)

100 2021 target: g TTTTTEES :
95g/km I
2025 target: O'm======——=
Blg/km | TTW
2030 target: 4— -------- e m——————— 1
: i i
1 I I
: i i
1st Standard 2" Standard 3rd Standard : : :
2009-2015 2015-2021 2021-2030 i ! !
2000 2010 2020 2030 5040

Reference: ICCT - 2019 - all values expressed in NEDC-equivalents / GHG emissions from transport from EEA - 2019
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New Passenger Cars by Fuel Type - ACEA data

New passenger cars by fuel type in the EU

Market share (%)

Total APV =7.3%

A

'8 N
@ Petrol @ Diesel @ ECV @ HEV APV other than electric

56.7% 35.9% | 2% | 3.8%| 1.5%

Year 2018

New passenger cars by fuel type in the EU

% share | Q1 2019 Total APV = 8.5%

A

s \
@ Petrol @ Diesel  ECV @ HEV APV other than electric

59.3%| 32.2% (2.5% | 4.6%| 1.4%

Q1 2019

Source: ACEA
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ECV Sales vs National Incomes - ACEA data

ELECTRIC CAR SALES
AND NATIONAL INCOME

LESS THAN 1%  ONLY ABOVE 3.5%
GDP < €29,000 IF GDP > €42,000

> 80% OF ALL ELECTRIC CARS ARE SOLD IN JUST
6 COUNTRIES (WITH SOME OF THE HIGHEST GDPs)

TOP 3: LOWEST MARKET SHARES (2018)

POLAND SLOVAKIA GREECE
0.2% 0.3% 0.3%
1,324 ECVs 293 ECVs 315 ECVs
GDP GDP GDP
€12,900 €16,600 €17,100

~Jurce: ACEA
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The need for more solutions - The view of Prognos, for DENA

HEAT

RENEWABLE
HYDROCARBONS:
TECHNOLOGY- OPTION IN
COMPETITION WITH OTHER
OPTIONS

LIGHT DUTY
VEHICLES

HEAVY ROAD

RENEWABLE NEUE;EEM [h:{gf Y TRANSPORT
HYDROCARBONS FEEDSTOCK)

appr. PLANE/

MARINE

NECESSARY IN THE At
LONG-TERM

Source: Prognos AG, Berlin
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Aviation and energy storage - beyond the limits for batteries

Boeing 787

Jet fuel Electric battery

JET

FUEL 100 tons!?

2000 tons?

(1) http://www.latimes.com/business/la-fi-electric-aircraft-20160830-snap-story.html
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Vision 2050: We have the technologies for Low Carbon Liquid Fuels

Combined Carbon Intensity Reduction

<

>

Multiple technologies can be deployed together to give

SIS significant reduction in carbon intensity of liquid fuels

Efficiency

CCUS
Technology
Green
Hydrogen
Fuel
Quality
Sustainable
Biofuels
Advanced
Biofuels
Power-to-
Liquids
Reduced carbon footprint of Increasing substitution of Petroleum
Petroleum refining with new feedstocks and components
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We have the technologies....
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Join us

in a (quick) journey...

FIGURE 14: SIMPLE PROCESS FLOW DIAGRAM OF THE Re0il PROCESS
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We have the technologies....

Algae, a biofuel of tomorrow
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We have the technologies....

"

@ REFHYNE

LEAN REFINERY HYDROGEM FOR EUROPE

A

e o000
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REFHYNE Project,
10 MW PEM Electrolyser

10 MW electrolyser
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We have the technologies....

BioTfuel, producing biofuels via thermochemical conversion
0 .

PRETREATMENT = capture Transport Permansnily stored
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combustion Combustion combustion
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H,/CO Ratio adjustment

Cleaning with physical or chemical solvents

Final purification CO, Separation technologies
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We have the technologies....

e oeo00

Fyrotsis snd bi-ol
,,,,,,,,,

cccccccc

4= FuelsEurope

REFINING PRODUCTS FOR OUR EVERYDAY LIFE

Waste-to-Fuel

BIO WASTE-TO-FUEL

Farm manure

Industrial food waste

Used cooking oils

Wood biomass

Non-wood biomass

N

EOL plastics

Used tyres

Pyrolisis and bio-oil
upgrading TRL 5

Hd]

ALY

Refining and coprocessing

Waste lubricants

Solid recoverd fuels
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We have the technologies....

2
o
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We have the technologies....
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We have the technologies....

CO, Capture technologies

€O, Capture technologies

Pre- Post- Oxy-
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We have the technologies....
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We have the technologies....
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The refinery as an ENERGY HUB...

... within an INDUSTRIAL CLUSTER
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Low Carbon Fuels: Technology Costs and Policy Price Signals

€/tonne CO,
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Technology risk

Fi ial Planning for L bon liquid ject
inancial Planning for Low-carbon liquid projects
YEAR 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

BENEFIT x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€
- Volume sales xton  xton x ton x ton xton xton xton xton xton xton xton xton #xton J xton | xton xton xton fxton
- Price I €/ton €/ton €/ton €/ton €/ton €/ton €/ton €/ton €/ton €/ton €/ton €/ton  €/ton €/ton €/ton  €/ton €/ton €/ton
EXPENDITURE
- Maintenance x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€
- Other Fix Costs x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€
- Amortization x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€
- Taxes x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€ x k€
- Investment xk€  xke€ x k€ x k€

k€ +

More risk ? Breakeven

Start-up

Bank
balance

Next 15-20 years from start-up: Need regular, predictable
income to pay off the investment

Construction
. years

2019 2022 2040
© Concawe Policies need to enable predictable income for 15-20 years of operation @ncawe




The CO, standards for vehicles - A possible evolution?

Average historical CO, emission values and adopted CO. standards for new

assenger cars in the EU.
P 9 Possible development of regulation from 2030:

- Zero-emission only from 2040/2035/2030
- Regulation of low-carbon liquid fuels

150 Historical emissions

2015 target:

Average CO, emission values (g/km, NEDC)

100 2021 target: o" """" :
95g/km 1
2025 target: O'm======——=
-81g/km :
2030 target: &
50 -59%/km ---\/YI-V!l’V_ith LC fuels
1st Standard 2" Standard 3rd Standard
2009-2015 2015-2021 2021-2030
2000 2010 2020 2030 2040

Reference: ICCT - 2019 - all values expressed in NEDC-equivalents / GHG emissions from transport from EEA - 2019
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Why Road Transport? Why not focus on Aviation?

1. We are not ‘unfocussed’ on aviation or marine.
2. But aviation / maritime lacks the necessary policy and regulation framework.
3. We need to start now.

4. Road transport has several key policies and regulations that can be evolved to enable an earlier
scale-up.

5. The likely higher manufacturing cost of low carbon liquid fuels is more affordable in road transport.

6. There is no regret for starting in road transport, these liquid fuels can also be used for aviation and
marine.
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Conclusion

1. There is a need for more technology solutions at scale.

2. We have the technologies.

3. We need stable and predictable policies to enable the heavy investments necessary.
4. We need to be realistic: strong price signals for transport decarbonisation.

5. We can evolve current policies and regulations to achieve this.
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Final

* Vision 2050: Ambitious, Needed, and Possible.

« Let's work together to turn this Vision into reality. Vision 2050

LA

EVOLUTION OF THE REFINING
INDUSTRY AND LIQUID FUELS

4# FuelsEurope
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Working Plan

The Low Carbon
Pathways Project.

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

@ncawe

Report

Low Carbon Pathways
CO: efficiency in the EU Refining
System. 2030 / 2050

Executive Summary
(Interim report)

This document was presented by:

John Cooper, Director General

FuelsEurope Vision 2050
A Pathway for the Evolution of the Refining Industry and Liquid Fuels

IRR
RICARDO

Impact Analysis of Mass EV Adoption and
Low Carbon Intensity Fuels Scenarios

24 August 2018
ROD18-001538-4

QH5TIZ-PVR 1
Confidential CONCAWE - Public Domain &/ncawe

Report by Dr Hick Powell, Nikolas Hill, Judith Bates,
Dr Mathaniel Bottrell, Marius Biedka, Ben White, Tom ropean Refiring
Pine, Sarah Carter, Jane Patterson , Selahattin Yucel

T
pp B L!l.""l‘éu.zu.

Angela Johnson
Head of Knowledge and Technology Strategy

wwvw ricardo.com


mailto:john.cooper@fuelseurope.eu
https://www.fuelseurope.eu/vision-2050/

