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Transport is a growing concern for GHG emissions mitigation in EU

Evolution of GHG emissions in EU-28 relative to 1990 [% of 1990]

Transport is the only sector with growing GHG emissions in EU
since 1990
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Source: EEA

Source: European Commission (2017). Reducing emissions from transport.
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EU-28 GHG emissions [%]
Transport represents around 23% of EU GHG emissions

2015

Waste
management
Agniculture 3%
10%

Industrial
processes and
product use
8%

Fuel
combustion
and fugitive

emissions from
fuels (without
Transport (incl transport)
intemational 55%
aviation)

23%

Source: European Commission (2017). Greenhouse gas emission statistics.
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https://ec.europa.eu/clima/policies/transport_en
http://ec.europa.eu/eurostat/statistics-explained/index.php/Greenhouse_gas_emission_statistics
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Road transportation, and cars in particular, is the largest contributor to GHG
emissions from transport in EU

GHG emissions from road transport by transport

GHG emissions from transport by mode (EU-28) [%] mean (EU-28) [%]
- 0

1.3%

MOTORCYCLES

Source: European Commission (2017). Statistical pocketbook 2017 — EU Transport in figures
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https://ec.europa.eu/transport/sites/transport/files/pocketbook2017.pdf
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Freight represents around 36% of EU transport GHG emissions but its energy
consumption is growing faster than passenger transport

GHG emissions from road transport by transport

GHG emissions from transport by mode (EU-28) [%] mean (EU-28) [%]
= (o]

FIGURE 24: TRENDS IN TRANSPORT ACTIVITY AND ENERGY
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Source: Climact, based on EEA database Source: POLIS network (2013). EU Energy,
transport and GHG emissions trends to 2050
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https://www.eea.europa.eu/data-and-maps/data/data-viewers#c0=20&b_start=0&c5=transport
https://www.polisnetwork.eu/uploads/Modules/MembersDocuments/transport_trends_2050_briefnote.pdf

We observe an average of 2,3 tCO2e per person for transport in EU, which hide
very different realities in different countries

GHG emissions from transport by country (EU-28,
2015) [%]
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GHG emissions per person from transport (2015)
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@ Above EU average
@ Under EU average

12,3
141
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https://ec.europa.eu/transport/facts-fundings/statistics/pocketbook-2017_pt
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Global structure of the EU calc model
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Global structure of the EU calc model
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Transport module interactions with other modules

Lifestyle
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Energy

Supply
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A

Travel demand
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Emission factors of

Prices of energy
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Passenger transport

Freight transport
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# new vehicles &

infrastructures (per type)

Energy demand (per type)

Transport activity

Costs (CAPEX, OPEX,
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General calculation logic of transport modules (both passenger &

freight) L __Sub-modules |

| Output |
CORE
Transport activity per mode Technology share Energy consumption Emission intensity (TTW) CO2 emissions
"""""" Tt T T T T T T Tt Tt T T T T T T Tt Tt T T T T T T Tt
1 1 1 1
1 : 1 : 1 : 1
| Eg: : 1 Eg: : 1 Eg: : \Ee: B : Eg:
I [vkm] for cars 1 X : [%] of BEV 1 X : [MJ/vkm] for BEV cars 1 X :[gCOZ/MJ] for e!ectrluty [ P [MtCO2] for BFV cars
: [pkm] for train : 1 [%] of Diesel : 1 [MJ/pkm] for diesel trains : I[gCOZ/MJ] for diesel : [MtCO2] for Diesel trains
! 1 ] 1 ] 1 ] 1
] 1 ] 1 ] 1 ] 1
Need for infrastructure Energy demand
CTT Tt T T T T T
1 1 Eo:
1 Eg: I g:
: [km/vkm] of road 1 »| [PJ] of electricity for BEV cars
| [#/#BEV] for charging : [PJ] of diesel for trains
: stations 1 # Vehicles & vehicle sales
1 [km/pkm] for rail : 7
------------- Eg:
[#] of cars & new cars
——————— | per technology N X
[#] trains & new trains
per technology X
Infrastructure O&M \ Costs
& new infrastructures Total costs of system
| B 1
! 1 .
e | e | EnngR f hicl
_| [km] of roads X 1 [EUR/vehicle] for cars & trains : | gc ui]si?i:)rr:ew venhicie
| [#] of charging stations "1 [EUR/km] for roads & rails 1 q )
] 1 ) . | [EUR] for O&M of vehciles
[km] of rails 1 [EUR/#] for charging stations . [EUR] for fuels
L [EUR/PJ] of electricity/diesel
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hEU

The avoid/reduce-shift-improve approach is used to structure the levers used to™
reduce transport energy demand and GHG emissions

Avoid vehicle activity by:
= reducing transport demand
» increasing vehicle occupancy/load factor

Further reduce the number of vehicles needed by:
® increasing the utilization rate of vehicles
" increasing the mileage lifetime of vehicles

Shift to more efficient/environmentally friendly modes (e.g. active modes or public transport)

Improve efficiency of transport by:
= making more efficient new vehicles
= shifting to more efficient fuels and technologies

4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT



hEU
In practice, 8 main levers categories are used to model the g

potential for decarbonizing the transport sector

Factors

Underlying levers (non-modelled, implicitly included)

Transport demand

[pkm/capita] or [tkm/€¢pp]

Country/Urban planning, teleworking, population aging, behaviour
change (development of active modes, change in consumption
behaviors, etc.) ...

Occupancy/load factor

[passenger/vehicle] or [ton/vehicle]

Behavioural changes, car pooling, increased cargo integration,
development of autonomous cars,...

Utilization rates

[km/vehicle/year]

Behavioural changes, development of autonomous cars, and of car
sharing...

Lifetime of vehicles

[year] or [total km/vehicle]

Development of “transport as a service”, R&D investment in
sustainable vehicles, etc.

Modal share

[%/mode]

Investment in public infrastructure, improvement of public transport,
city connectivity, travel time budget, etc.

Vehicle efficiency

[MJ/km] or [MJ/pkm] or [MJ/tkm]

Investment in R&D, availability of efficient vehicles on the market,
subsidies and other accompanying measures stimulating energy
efficient vehicles,...

Low Emission Technology development

[% of new vehicles/technology]

Cost of different vehicle types, availability of alternative vehicles on
the market, investment in public infrastructures, etc.

Fuel mix

[%/fuel type]

Cost of different fuels, availability of alternative fuels on the
market,legal & policy framework, investment in production
infrastructures, etc.

14
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Data sources

Historical Data

Future scenarios

- Eurostat & Statistical pocketbook (country
granularity)

- EU Reference scenario 2016 (country
granularity)

- TRACCS / ACEA / IPCC (country
granularity)

- ICCT Calc (2012) (EU-wide)

- EU Reference scenario 2016
- Litterature review of best practises and scenarios

from other sources:

National & European plans/objectives (e.g. GIZ)
Sectoral roadmaps & ambitions (e.g. IATA)
Transport & Environment;

International Council on Clean Transportation

(ICCT);

International Energy Agency (IEA);

- Publications
- European Energy Agency (EEA);
- European Climate Foundation (ECF);
- Oko Instituut;
- Element energy
4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMA'-'T
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Scope of the analysis

hEU

Modes for passenger
transport:

¢ Light duty vehicles (LDV)
e 2-wheels (2W)

e Bus

¢ Rail

e Airplane

Modes for freight:

e Heavy Duty Vehicles (HDV)
e Rail

e Aviation

¢ Inland Waterways (IWW)

* Marine

Types of vehicles/trip:

Airplanes:

* Intra-EU
e Extra-EU
HDV:

e Light

e Medium
* Heavy

LDV, 2W, bus, rail, ships :

Technologies:
LDV, 2W & Bus:

¢ Internal Combustion Engines (ICE)

e Battery Electric Vehicles (BEV)

e Fuel Cell Electric Vehicles (FCEV)

e Plug-in Hybrid Electric Vehicles (PHEV)

Rail:
e |CE
e Catenary Electric (CE)

Airplane:

No further categorization

+ infrastructures:
J EV charging stations,
. e-highways,

J hydrogen infrastructure requirements

+ costs:
. fuel costs,

CAPEX for new vehicles and new infrastructures,

J OPEX for existing vehicles and infrastructures.

23-04-18
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* ICE
* BEV

HDV:

¢ Internal Combustion Engines (ICE)

e Battery Electric Vehicles (BEV)

¢ Fuel Cell Electric Vehicles (FCEV)

e Plug-in Hybrid Electric Vehicles (PHEV)
e Catenary Electric Vehicles (CEV)

e ICE
« BEV
e FCEV

Types of fuels:
e Diesel (for ICE & PHEV)

e Gasoline (for ICE & PHEV)

e Gas (for ICE & PHEV)

* Electricity (for BEV, PHEV, CE)

e Hydrogen (for FCEV)

* Aviation gasoline (for ICE planes)

Source of fuels:

e Conventional fossil fuel
e Biofuel (1G & 2G)

e E-fuel / PtX

CONFIDENTIAL
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@ EUCALC

2050 trajectories for countries are defined in 3 steps

1. Definition of a EU-wide ambition level for 2050
2. Disagreggation by country

3. Choice of curve shape between present and 2050

4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT



1. Definition of a EU-wide ambition level for 2050

hEU

Level 1

This level is considered as a BAU scenario.
The projections are aligned and coherent
with either the historical trends or with the
EU Reference scenario 2016 (when the
results are available).

Level 2

This level is an intermediate scenario, more
ambitious than BAU but not reaching the
full potential of available solutions.

Level 3

This level is considered as very ambitious
but realistic scenario, given the current
technology evolutions and the best
practices observed in some geographical
areas.

Level 4

This level is considered as transformational
and requires some additional
breakthrough or efforts such as important
costs reduction for some technologies,
very fast and extended deployment of
infrastructures, major technological
advances, strong societal changes, etc.

4/23/2018
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2. Disagreggation by country
Convergence Convergence:
9  The absolute 2050 ambition is the same for
Ry § oanigih all countries (e.g. x kwh electricity/km for
- ~~o —=—=— Country . . . .
. EU-Wide small electric vehicles in 2050 in all
~~~~~ ~ = Country C .
eI countries)
1 This results in some countries having to do
greater efforts than others, depending on
) their 2015 situation
Compression:
Compression . L )
9  The relative 2050 ambition is the same for all
- countries (e.g. -30% passenger.km/year by
~~ e TZC Country A 2050 vs 2015 in each country)
~~ S~a_ === Country B
S, S~ - Country C . . . .
‘‘‘‘‘‘‘‘‘ T--__  -=—- EU-wide 9 This results in all countries having to do the
[ et same relative efforts based on their 2015
T situation
010 2020 2030 2040 2050
4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT
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3. Choice of curve shape between present and 2050

= Different types of curves are used

(1) ) 1) 1)

L-curve S-curve HS-curve E-curve

1 4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT
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Passenger — transport
demand

Passenger — Modal L
share

Passenger - Occupancy QB
Passenger — Utilization |8

Passenger — Energy L
efficiency

Passenger — S
Technology share

Passenger — Lifetime L
of vehicles

Passenger & Freight — [N
Fuel mix

4/23/2018

Summary of ambition levels for
Curve
shape
L

2015 situation for EU28+CH

11941 pkm/capita for land
transport
1417 pkm/capita for aviation

Car: 78%
2W: 4%

Bus: 9%

Rail: 9%

Car: 1,6 p/v
2W: 1,1 p/v
Bus: 18,8 p/v

Car: 12600 vkm/v
2W: 4300 vkm/v
Bus: 53000 vkm/v

Car: 3 MJ/vkm

Bus: 17 MJ/vkm

Rail: 0,3 MJ/pkm

Air: 2 MJ/pkm

Car: 3% LEV, 0,1% ZEV
Bus: 0,5% LEV, 0,3% ZEV
Train: 50% ZEV

Air: 0% LEV + ZEV

Car: 180000 km

Bus: 400000 km
Train: 30 years

Air: 30 years

Biofuels: 14 Mtoe
E-fuels: 0 Mtoe

Level 1

+25% for land transport
+94% for aviation

Car: 75%

2W: 4%

Bus: 9%

Rail: 12%

Status quo compared to
2015

Status quo compared to
2015

Car: -20%
Bus: -15%
Rail: -10% Aviation: -5%

Car: 6% LEV, 2% ZEV
Bus: 10% LEV + ZEV
Air: 0% LEV + ZEV

Status quo compared to
2015

Biofuels: 21 Mtoe
E-fuels: 3 Mtoe

EU-Calc — Expert consultation on Transport

Level 3

+10% for land transport
+0% for aviation

Car: 61%
2W: 3%

Bus: 15%
Rail: 21%
Car: 2,3 p/v
2W: 1,2 p/v
Bus: 24,4 p/v

Car: +400%
2W: +10%
Bus: +30%

Car: -35%
Bus: -25%
Rail: -40% Aviation: -22%

Car: 27% LEV, 73% ZEV
Bus: 65% LEV + ZEV
Air: 0% LEV + ZEV

Car: +350%

Bus: +20%

Train: +20%

Air: +20%
Biofuels: 75 Mtoe
E-fuels: 61 Mtoe

2050 ambition for EU28+CH

Level 4

+0% for land transport

-30% for aviation

Car: 55%
2W: 2%

Bus: 17%
Rail: 26%
Car: 2,6 p/v
2W: 1,3 p/v
Bus: 27,3 p/v

Car: +900%
2W: +15%
Bus: +45%

Car: -50%
Bus: -30%

Rail: -45% Aviation: -30%

Car: 100% ZEV
Bus: 100% ZEV
Air: 10% ZEV

Car: +700%

Bus: +30%

Train: +30%

Air: +30%

Biofuels: 147 Mtoe
E-fuels: 122 Mtoe

CONFIDENTIAL

country

hEU

Disaggregation by

Provided by lifestyle

90% convergence for car
and 2W shares
Same breakdown as

historically for Bus/rail

90% convergence for car

and 2W shares

40% convergence for

Bus
70% convergence for

cars & 2W
80% convergence for

buses
100% convergence

100% convergence

100% convergence

Pro-rata of country
population

CLIMACT



Air transport demand: Ambition levels

Rationale for the levels:

4.656 = Level 1: Aligned with EURef 2016
scenario

= Level 4: based on the observation that
the most rapid and efficient way to
reduce aviation emissions is to change
behaviors and significantly reduce
aviation demand [Bows-Larkin, 2015]

Air transport demand

2015 2050 - 2050 - Level 3 2050 -
Level 1 Level 4

4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT



Air transport demand: Ambition levels

4.656

2015 2050 - 2050 - Level 3 2050 -
Level 1 Level 4
4/23/2018 EU-Calc — Expert consultation on Transport

D EUC

s

Level 3 is ambitious but realistic: d

It is a status quo scenario and therefore
does not require significant change
compared to today

It does, however, require an important
raise of awareness to stop the current
observed growth

Ve

Level 4 requires some additional efforts
and changes such as:

Less long-range travels, and behaviour
change on travelling

More Video-conference for
international meetings

High carbon price on aviation

CONFIDENTIAL CLI Ni ACT



Occupancy, utilization rate & lifetime of cars could significantly increase

(r63%)
@ 2 o

2 2

2015 2050 2050 2050

-1 -3 -4
+900%
126.000

12.600 12.600

2015 2050 2050 2050
-1 -3 -4

4/23/2018

1.440.000

810.000

180.000 180.000

2015 2050 2050 2050
-1 -3 -4

EU-Calc — Expert consultation on Transport

hEU

Transport as a service, car sharing &
autonomous vehicles couls radically change
our mobility practices [RethinkX, 2017]:

- Optimization of vehicles routes can
significantly increase vehicle occupancy

- Development of transport as a service
could decrease ownership of cars and
increase car sharing and therefore
utilization rate

- Transport as a service could give
manufacturers as good reason to
increase lifetime of vehicles

CONFIDENTIAL
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Modal share: Ambition levels

23

Car

ZW\
Bus
Rail

2015

*Rail = metro & tram + train

4/23/2018

@ EUCALC

30 100 oo Rationale for the levels:
’ = Level 1: Aligned with EURef 2016

scenario

= Level 4: based on the Proximobility
scenario of [V.Kaufmann & E.Ravalet,
2016] for France

18,5% for trains
7,5% for metro & tram

2050 - 2050 -
Level 3 Level 4
EU-Calc — Expert consultation on Transport CONFIDENTIAL C L I M A(ﬁ T



Modal share: Ambition levels

23

45 30 100

Car

ZW\
Bus
Rail
2015 2050 - 2050 - 2050 -
Level 1 Level 3 Level 4

<+— 100%

gl EuC

s

Level 3 is ambitious but realistic:

= Some countries already reach a 15% bus
share in 2015 (BG, CZ, SK) or even more

® Train share already reaches 17% in 2015
in Switzerland and Japan

= Metro + tram share already reaches
more than 5% in somes EU countries in
2015 (CZ, AT, RO)

-

.

Level 4 requires some additional efforts and
changes, in line with the [V.Kaufmann &
E.Ravalet, 2016] proximobility scenario for
France:

= Strong urban planning policies**
= Decrease in long-range transport demand

= Shift to TGV “because of the quality of the
time” it allows

** “In territorial terms, this scenario is characterized by the development of concentrated decentralization.
Suburban areas will be less dispersed and reach critical mass in terms of population.”

4/23/2018 EU-Calc — Expert consultation on Transport
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Technology share: Ambition levels

23 45 30 100 Rationale for the levels:
<« 100%

ZEV
LEV

= Level 1: Aligned with EURef 2016
scenario

= Level 4: Aligned on Fuelling’s Europe
Future 2 most optimistic scenario for
new car sales

ICE

0%

2015 2050 - 2050 - 2050 -
Level 1 Level 3 Level 4

~ 1 4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT
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Technology share: Ambition levels for cars

( 1

23 45 30 100 Example of national/local objectives for
<« 100% LDVs [SLoCaT, 2018]:

ZEV

LEV = Norway: after 2025, all new LDV should

be ZEV

= The Netherlands: ban new petrol &
diesel cars by 2030

= Germany: only ZEV LDVs will be
approved for use in 2030

ICE

Manufacturers objectives:
= Volvo: by 2020, 10% of EV

= Honda: by 2030, 2/3 of new sales are EV
(PHEV, BEV, etc.)

2015 2050 - 2050 - 2050 - N J
Level 1 Level 3 Level 4

0%

~ 1 4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT
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Summary of ambition levels for freight

Freight — transport
Freight — Modal
share

Freight — Load factor

Freight — Utilization
rate

Freight — Energy
efficiency

Freight —
Technology share

Freight — Lifetime of
vehicles

4/23/2018

2015 situation for

EU28+CH

0,25 tkm/€pp

Road: 51,3%

Rail: 12,1%

IWW: 4,3%

Sea: 32,2%

Air: 0,1%

Road: 10,8 tkm/vkm

Road: 68500 vkm/year

Medium truck: 6
MJ/vkm

Heavy truck: 12
MJ/vkm

Boat: 0,3 MJ/tkm
Rail: 0,15 MJ/tkm
Air: 20 MJ/tkm
Truck: 0,04% LEV, 0,3%
ZEV

Boat: 0% LEV + ZEV
Air: 0% LEV + ZEV
Truck: 400000km

Boat, train, aircraft: 30
years

Level 1
-11%

Road: 48,9%

Rail: 13,2%

IWW: 3,7%

Sea: 34,1%

Air: 0,1%

Status quo
compared to 2015
Status quo
compared to 2015
Truck: -10%

Boat: -5%

Rail: -10%

Air: -5%

Truck: 10% LEV+ZEV
Boat: 15% LEV+ZEV
Air: 0% LEV+ZEV

Status quo
compared to 2015

EU-Calc — Expert consultation on Transport

Level 3
-20%

Road: 41%
Rail: 20,4%
IWW: 4,4%
Sea: 34,1%
Air: 0,1%
Road: +10%

Road: +7%

Truck: -33%
Boat: -30%
Rail: -27%
Air: -15%

Truck: 70% LEV+ZEV
Boat: 70% LEV+ZEV
Air: 0% LEV+ZEV

All vehicles: +20%

2050 ambition for EU28+CH

Level 4
-25%

Road: 35,5%
Rail: 23,7%
IWW: 6,6%
Sea: 34,1%
Air: 0,1%
Road: +15%

Road: +10%

Truck: -50%
Boat: -40%
Rail: -40%
Air: -22%

Truck: 100% LEV+ZEV
Boat: 100% LEV+ZEV
Air: 10% LEV+ZEV

All vehicles: +30%

CONFIDENTIAL

hEU

Disaggregation by
country

0% convergence
(100% compression)
90% convergence for
road share

Same breakdown as
historically Rail/IWW

90% convergence
90% convergence

100% convergence

100% convergence

100% convergence

CLIMACT
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Modal share: Ambition levels

( )

Rationale for the levels:

23 45 30 100

<+— 100%

= Level 1: Aligned with EURef 2016
scenario

= Level 3: Aligned with European
Commission goals (50% of road freight
over 300km should be shifted to other
types of transport)

Road

= Level 4: based on the NégaWatt
scenario for France

Rail
IWW

Sea
Air

Extra-EU freight is not taken into account here
No shift potential to intra-EU SSS is included here

2015 2050 - 2050 - 2050 -
Level 1 Level 3 Level 4
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@ EUCALC

Modal share: Ambition levels

( )

Levels 3 & 4 require:

23 45 30 100

<+— 100%

- Insure reliability of non-road share by
developing better intermodality /
synchromodality

Road ) ) )
- Make alternative modes financially

attractive

- Wide acceptation of slower/longer

Rail delivery times
IWW
Sea
Air
2015 2050 - 2050 - 2050 -
Level 1 Level 3 Level 4 Extra-EU freight is not taken into account here

No shift potential to intra-EU SSS is included here
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Energy efficiency lever — In the most optimistic scenario, energy intensity

decreases between -22% to -50% compared to 2015 level

Cars & 2W L1:-0% VUB, KUL (2017)
Energy intensity of different modes of transport, 2015 L4 :-35%
Passenger .
a5 & , Freight Buses L1 : -0% T&E ‘2017!
3 L4 :-25%
6 -
[ e s Trucks (new L1:-10% T&E (2017
B R © vehicles) L4 : -50%
o m ! (fleetwide) L4 : -40%
0 ° o [0 A o o__
2-and 3- Sm.a\l and Large Bl:lsl.E!S and Rail Air MFTs HFTs Rail Shipping - b|
wheelers  medium cars cars minibuses Air (ﬂeetW|de) L1:-5% Su_sta.ma e
= World (range) Averages: Urban ® Non-urban & World ® OECD ® Non-OECD L4 : _22% aviation UK (2016)
Source : IEA (2016). Energy Analysis and Modelling Transport Shipping L1 :-5% EC white paper on
(fleetwide) L4 : -40% transport (2011)

L1 : Level 1 of EE lever
L4 : Level 4 of EE lever

- 23-04-18 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT


https://www.transportenvironment.org/sites/te/files/publications/Full_ Roadmap freight buses Europe_2050_FINAL VERSION_corrected (2).pdf
http://www.cer.be/sites/default/files/publication/Facts and figures 2014.pdf
http://www.sustainableaviation.co.uk/wp-content/uploads/2016/12/FINAL__SA_Roadmap_2016.pdf
http://www.europeanenergyinnovation.eu/Articles/Spring-2014/Energy-Efficient-Shipping-And-Impact-On-Shipbuilding-Evolution

hEU

Energy efficiency lever — In the most optimistic scenario, energy intensity
decreases between -22% to -50% compared to 2015 level

( 7

Level 4 includes operational
improvements:

- platooning, autonomous driving, speed
reduction for trucks

- Use of bigger planes, and more direct
flying routes for intra-EU flights

. T&E (2017) . .

Trl:]C'kf (r;ew tzll _rl,ng - Speed reduction for ships
vehicles :-50%
Rail L1 :-10% CER, UIC (2015).
(fleetwide) L4 : -40%
Air (fleetwide) L1:-5% Sustainable

L4 :-22% aviation UK (2016)
Shipping L1:-5% EC white paper on
(fleetwide) L4 : -40% transport (2011)

L1 : Level 1 of EE lever
L4 : Level 4 of EE lever
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https://www.transportenvironment.org/sites/te/files/publications/Full_ Roadmap freight buses Europe_2050_FINAL VERSION_corrected (2).pdf
http://www.cer.be/sites/default/files/publication/Facts and figures 2014.pdf
http://www.sustainableaviation.co.uk/wp-content/uploads/2016/12/FINAL__SA_Roadmap_2016.pdf
http://www.europeanenergyinnovation.eu/Articles/Spring-2014/Energy-Efficient-Shipping-And-Impact-On-Shipbuilding-Evolution

hEU

Technology share: Ambition levels for freight vehicles

Example of national/local objectives for
HDVs [SLoCaT, 2018]:

= Norway: by 2030, 75% of long distance
buses & 50% of trucks will be ZEV

2015 2050 ambition for EU28+CH Disaggregati
:IltJ;astlcé:I for PSSR Level 3 Level 4 on by
: : o = Copenhagen: by 2030, 30-40% of HDV
Freight — Truck: 0,04%  Truck: 10% Truck: 70% Truck: 100% 100%

L (Al LEV, 0,3% ZEV  LEV+ZEV LEV+ZEV LEV+ZEV convergence are LEV
share . . .

Example of national objectives for other
Boat: 0% LEV Boat: 15% Boat: 70% Boat: 100%

+ZEV LEV+ZEV LEV4+ZEV LEV4+ZEV vehicles [SLoCaT, 2018]:

= The Netherlands: first electric container
Air: 0% LEV +  Air: 0% Air: 0% Air: 10% hib to start in 2018
ZEV LEV+ZEV LEV4+ZEV LEV+ZEV ship to startin

= Norway: by 2040, all short-haul flights
are electric

LEV: Low-Emission Vehicles

ZEV: Zero-Emission Vehicles
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hEU

Discussion questions

= Do you think the scope of the model is complete? Would you like to add something that should
absolutely be included?

= Do you think the levers are correctly described? (If not, please write an alternative wording for any
lever you suggest to change)

= Are any important levers missing? (Write it down and mark clearly as missing)

= Are any of the levels of ambition for 2050 mistaken? (Indicate which one[s] and most especially why:
what is the innovation which you think really will make a big extra difference/or alternatively why it
is unrealistically overambitious)

4/23/2018 EU-Calc — Expert consultation on Transport CONFIDENTIAL CLIMACT
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