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" GHG emissions in the EU
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Source: Adapted by T&E from EEA, Approximated EU greenhouse gas inventory 2017 @ Transport (inc. bunkers) @ Power generation @ Industry Buildings
Notes: Sectors by IPCC codes: Public Electricity & Heat (1.A.1.a); Industry (1.A.1.b-c, 1.A.2, 1.B, 2); ® Agriculture Waste @ 2050 decarbonisation

Transport incl. bunkers (1.A.3, 1.D.1), Buildings (1.A.4, 1.A.5), Agriculture (3), and Waste (5).

Subsector splits for 1.A.1 use 2016 emission shares as a proxy. Source: Transport & Environment from Member States' reporting to the UNFCCC (1990-

2016 data) and EEA's approximated EU greenhouse gas inventory (2017 data)



»w Emissions of transport |

modes in the EU
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Navigation 13.44%_ _Cars 43.69%

Railways 0.53%,/
Motorcycles O.86%f
\ == Wans 8.55%

Heavy duty trucks and buses 18.91%
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" Higher SUV sales (not diesel decline) is to blame for the surge
in CO, emissions from new cars

Since 2013 SUV sales surge has resulted in 2.6g/km CO, increase, 10 times more than the
emissions attributed to diesel decline (0.25g/km)
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O, Search ~ Th rternational edition ~
= Guardian

Are electric vehicles really so climate
friendly?

EVs produce more CO, than say diesel - it's just they emit via the
power plant not the exhaust pipe

A A parking sign for electric vehicles in Griiheide, Germany. Photograph: Hannibal Hanschke/Reuters



=w EU palm oil consumption 7
by end use

Million tonnes

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

@ Food, feed and industry @ Heating and electricity @ Biodiesel

Source: OILWORLD



EU CO>; Standards drive EV 8
market

How many electric cars carmakers need to sellin 2021 to avoid fines
% of total vehicle sales

EV shares needed to meet 2021 EU CO, targets
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v Carmakers plan wave of
EVs

¥ Electric car models coming to market in Europe 2019 - 2025
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@® Volkswagen Group @ PSAGroup @ Toyota @ Daimler BMW Group FCA
Renault-Nissan-Mitsubishi @ Volvo-Geely @ Hyundai-Kia @ Jaguar-Land Rover @@ Ford Honda

@ Tesla @ Mazda Suzuki @ Subaru



V' Batteries

W 131 GWh of batteries ready to be produced
in Europe from 2023

Existing/confirmed battery
production plant
d Likely battery production plant SR Capital

d Northvolt

svoLT*
BYD*
LG Chem* ‘
= ™ o
AESC Northvolt LG Chem
United Kingdom
Poland
Farasis ‘ d d
‘ BMZ d SKI
PSA-Saft Sarusine. si ‘
France Samsun,
Germany I
Austria
Hungary
*location to be decided
7= TRANSPORT & w@transenv [} ®transenv Source: TAE analysis of public announcements and Benchmark Minerals' Lithium ion

= ENVIRONMENT @ transportenvironment.org Battery Megatactory Assessment, February 2019
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7 LNG trucks will not decarbonise transport

Gas vehicles deliver negligible GHG benefits compared to diesel
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Diesel truck with
lowest test result
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ing CO,
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Average diesel truck Diesel truck with Scania G340LNG  lveco Stralis Hi-road LNG ~ Volvo FH420 LNG
{2013) lowest test result (2013) (2017) (2017) (2018)

= TRANSPORT & wratransany [E@transeny
I: EMVIROMMENT @ tramsportenviranament.org Source: TEE based on THID report, Emissions testing of a Euro Y1 LNG-diesel dual fisel truck in the Hetherlands (18]



Zero emission trucks are just -
around the corner

T it

Battery Electric: Daimler, Tesla, MAN and
others to start series production in 2022.

Hydrogen: Remains option for long haul
trucks. EU strategy should focus on ports.

E-highway: Siemens-Scania enables
technically proven and economically
viable ZE trucking.



W Long haul road freight

Share of journeys (vkms)

13

European operations and total cost of ownership
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Source: Eurostat table road_go_ta_dc, accessed June 2018

Cumulative share (vkms)

Low electricity prices in Sweden give BEV a cost advantage

among long-haul drivetrains and fuels

Reaching cost parity with internal
combustion engines in ...

ICE -:mmw/ 2047 2050
—l000-0—0

.

52050 °
BEV
‘000-0—0

000=0—0QF>

Scania (2018): THE PATHWAYS STUDY: Achieving fossil-free commercial transport by
2050

See also:

Analysis of long haul battery electric trucks in EU
www.transportenvironment.org/publications/analysis-long-haul-
battery-electric-trucks-eu



https://www.transportenvironment.org/publications/analysis-long-haul-battery-electric-trucks-eu

“VETS insufficient

% increase/decrease in CO, emissions

=104%
Other ETS -11.6%
-15%
~20% :-\\\
- . i .

Mote: For emissions that were not lodged on time, 2018 emissions
have bean set to 20017, For aviatian, this assumption amounts

== TRAMSPORT & wr@transerv [ ditransem : : .
|= ENVIRONMENT 3o meortvmironment or to approximately 8% of the verified reported emissions. e




7 CORSIA's weak plan to reduce global emissions

I— TRANSPORT & W @transenv K @transenv

ENVIRONMENT
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21.6%

CORSIA’s weak plan will offset
only 21.6% of global emissions
between 2021-2035

Source: CE Delft



What Sustainability
offsets will criteria almost
ICAO use? non existant
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W Decarbonising EU aviation
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@ BaU (1% p.a. fleet fuel efficiency gain)

@ 0.2% p.a. improvement conventional fleet @ Gen Il aircraft from 2040

@ ¢€150/tCO2 carbon price @ Advanced biofuels uptake (7500 ktoe)

Electrofuels

2020 | 2025 | 2030 | 2035 | 2040 | 2045 2050
Pl e vl 0.0% | 1.7% | 4.7% | 12.1% | 27.0% | 50.1% |100.00%| 322 |212TWh
mix Mtoe | (28.2%)




¥ MO 2050 target vs. 1.5°C compatible trajectory
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= ENVIRONMENT @ transportenvironment.org
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EU shipping emits more CO, than entire economies of 20 *
member states
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- Operational CO, standard could reduce EU ship GHG by 40%
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Decarbonisation roadmaps

Roadmap to climate-friendly Roadmap to decarbonising
land freight and buses in Europe European aviation

June 2017 October 2018
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http://www.transportenvironment.org/publications/roadmap-climate-friendly-land-freight-and-buses-europe
http://www.transportenvironment.org/publications/roadmap-decarbonising-european-aviation
http://www.transportenvironment.org/publications/roadmap-decarbonising-european-shipping
http://www.transportenvironment.org/publications/roadmap-decarbonising-european-cars
http://www.transportenvironment.org/publications/how-decarbonise-european-transport-2050

W Final thoughts: Efficiency

Direct charging

battery electric vehicle

CO: air-capture
FT-synthesis

Well to tank

L Transport, storage
and distribution

Fuslpgduction 95%

Chargin
equipment(EVSE

Battery charge
efficiency

H2 to electricity
conversion

Tank to wheel

Inversion DC/AC

Engine efficiency

Overall efficiency 7 70/ 0

“o= TRANSPORT & w®@transenv [ @transenv
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Hydrogen Power to liquid

fuel cell vehicle conventional vehicle

23

61% 44%

en es ene es

30% 13%

Source: WTT (LBST, IEA, World bank), TTW, (IEA, DOE, Transport & Environment calculations)
Note: values displayed here are on the higher side (optimistic) of the ranges found in the bibliography



W Final thoughts: CO, budget

24

Share of EU Carbon Budget from 2018 Cumulative emissions 2018
Transport .. ) .y
mode emissions in (Mt CO, eq.; 66% probability) to 2050
2016 1.5°C 2°C (Mt CO; eq)

Motorbikes 0.23% 89 227 439
Cars 11.90% 4564 11628 9225
Vans 2.32% 891 2269 1721
Trucks & buses 5.16% 1979 5041 4976
Trains 0.14% 55 139 112
Aviation 3.64% 1395 3553 3861
Total® 23.39% 8972 22857 20310




Additional slides



¥ Insignificant impact of shipping ETS on consumer goods

Additional costs Old Price New price

Ship C02 with in in Price
Product Origin  Destination Distance emitted shipping in the Belgium* Belgium* increase
per item ETS with without with due to ETS
€50/tonne CO2 ETS ETS
Banana Ecuador Netherlands 10464 22g 0.11000 1.200 1.207 0.5500%
(single) km € Cents €/kg of
banana
E iPad China Denmark 19327 55¢g 0.27500 550 550.003 0.0005%
(single) km € Cents €/iPad
Grain Brazil Holland 10416 21g 0.10500 0.16 0.161 0.6562%
(1 kg) km €Cents €/kg of grain
Diesel USA Italy 8575 24 g 0.12000 14 1.401 0.0857%
(1 litre) km € Cents €/litre of
diesel

Source: Estimates by T&E based on the product emissions data from Danish Shipping, http://www.navigatingresponsibly.dk/

* Product prices in Belgium were found based on desk research.

“To= TRANSPORT & w@transenv [ @transenv
= ENVIRONMENT @ transportenvironment.org



7 Shipping's additional electricity demand
under different technology pathways in 2050

60%
- Extra EU outbound
1,718 TWh

- Intra EU
B pomestic

50%

1,354 TWh
40%

1,192 TWh

1,109 TWh 1,110 TWh
1,032 TWh

966 TWh

30%

20%

Additional power demand compared to 2015 EU electricity production

10%
’ r
H2 fuel cell H2ICE Ammonia  Ammonia ICE Battery-electric Technology e-methane e-diesel ICE Renewable
L fuel cell mix ICE y electricity
Y production
Additional electricity demand for maritime (2050) 2015
=== TRANSPORT & w@tra L @tra

I = ENVIRONMENT & transportenvironment.org Source: Transport & Environment (2018)



W Road Transport Emissions
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—— ® Passenger Cars . Buses & Coaches . Motorbikes & Mopeds . Vans

=Utrm

@ Hovs(<16t) @ HGVs (>16t) Passenger Rail @ Rail Freight
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T&E Philosophy

DEMAND

MANAGEMENT

Sales of Zero Emission Vehicles

Motorcycles & mopeds
Passenger cars

Vans

Urban buses

Coaches

HGVs (<16t)*

HGVs (>16t)*

Rail (passenger and freight)®

2025

50%
15%
20%
50%
10%
10%
5%
70%

MODAL
SHIFT

2030 2035
100% = 100%
40% 100%
50% 100%
100%  100%
25% 50%
30% 80%
30% 80%
80% 90%

2050
100%
100%
100%
100%
100%
100%
100%
100%
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W Long haul road freight
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Emissions reduction through demand management and technology
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Tank to Wheel CO2 equivalent emissions (Mt)
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Year

Business as Usual (BaU) . Comprehensive Reform Package (CRP)*

@ CRP+ Partial Electrification CRP + Full Electrification

Comprehensive Reform Package
» Vehicle fuel efficiency

« Logistics improvements
« Modal shift

Partial Electrification
« Electric highways

Full Electrification
» Battery electric
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W Technological Measures

Gen |l and electric aircraft
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@ BaU (1% p.a. fleet fuel efficiency gain)

@ 0.2% p.a. improvement conventional fleet @ Gen Il aircraft from 2040




¥ Aircraft departures and CO2 in the EU
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Notes: Based on aircraft transponder data for 2 weeks in 2016, the first week of February and first week of July of single legs
only.
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W Biofuels and pricing
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@ <€150/tC0O2 carbon price @ Advanced biofuels uptake (7500 ktoe)
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" Clean gas? LNG trucks emit up to 5 times more NOx
pollution than diesel

15
Trucks driving on combination of urban, regional and motorway routes
1.25
.= 5 times more than 2 times more than
Emissions in diesel truck with diesel truck with
g NOx/km lowest test result lowest test result
0.75
0.5
Diesel truck with
0.25 lowest test result
0
Average diesel Diesel truck with Iveco LNG Stralis Volvo LNG Scania LNG
truck (2013) lowest test result (2013) Hi-road (2017) FH420 (2018) G340 (2017)

“io= TRANSPORT & w@transenv [f]@transeny
' = ENVIRONMENT @ transportenvironment.org Source: T&E based on TNO report, Emissions testing of a Euro VI LNG-diesel dual fuel truck in the Netherlands {2019)



