HDV CO2 standards

T&E's view on the regulation
and zero-emission trucks
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Why do we need strong CO2 standards?

e Bigand growing polluter

Share of the fleet in 2019 Share of CO, emissions in 2019

27% 73%

2% 98%
@ Trucks and buses @Cars and vans

Abooming sector Trucks and buses will
0 .
Blly 0% eat up CO, savings
Increase in truck activity in 2019-2050
S +10% from electrifying cars and vans
Increase in bus activity in 2019-2050 until 2033



Why do we need strong CO2 standards?

e Bigand growing polluter

e Threat to EU climate targets
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CO, targets @ Current policies @ T&E recommendations

2030 -30% -45% -65%

2035 -65% -100% (freight)
2040 -90% -100% (all)
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> 99 % of ZE freight trucks beat diesel by 2035

100% Long-haul: 2028 ZEV uptake
- potential >99%

i Regional: 2030
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@ Long-haul Urban delivery @ Regional delivery

Scope of the analysis: 'Freight trucks' i.e. vehicles used for goods delivery (78% of HDV sales)
Out of scope: Vocational trucks, buses and coaches (22% of HDV sales) l



Similar ZEV uptake potential across European regions
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Unlike for cars where one could
expect (small) regional
differences in ZEV uptake,
trucking is primarily driven by
costs in a European single road
freight market



Electric trucks can go the distance
¥¥ 97% of trucks in Europe drive less than 800 km aday €¢

10% :
97%

of trucks drive s
up to 800 km per day !

8%

6%

4%

Total fleet share

2%

0%
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Average daily distance driven (km)



AFIR mandates enough public charging to increase the 2030 CO2 target

15TwWh 70% oversupply 97% coverage

10 TWh

5TWh

Charging energy available (TWh)

o

EU Commission -45% target Increased -65% target

E Available charging

Notes: Projected gross energy demand from HDVs in EU-27 (TTW) in 2030 that needs to be provided by public charging
and available charging energy.

a - Demand
()

e

Sources: T&E calculations based on T&E (2022), EU (2023).



Enough green power for electric trucks and buses

%Y HDVs will consume 8 % of the EU's growing renewable electricity generation ¢

5,000 TWh

4,000 TWh

3,000 TWh
2,000 TWh
N |

2020 2025 2030 2035 2040 2050

Annual gross electricity generation (TWh)

@ HDV power demand (T&E recommendations) @ Total renewable power generation

Notes: Projected annual gross electricity demand from HDVs in the EU 27 based on T&E recommendations for the HDV CO2
standards (CO2 targets of -65% in 2030 and -100% in 2035). Includes grid transmission and distribution losses. Compared to the
gross renewable electricity generation according to Ember's 'Stated Policy' scenario. Assuming 100% BEVs for small and
medium trucks and urban buses, 90% BEVs / 10% FCEVs for heavy trucks, 80% BEVs / 20% FCEVs for vocational vehicles, and
50% BEVs / 50% FCEVs for coaches.

Sources: T&E calculations based on EUTRM (2023), EU (2021), Ember (2023).



Enough EU battery production for electric trucks and buses

99 Butstrong CO, standards needed for investment certainty {{

1,500 GWh . .
1,000 GWh - - .

500 GWh

Battery cell supply and demand

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Cars, vans, maritime, and stationary storage @ Trucks and buses, 100% zero-emission in 2040
© Trucks and buses, 100% zero-emission in 2035 European supply, announced @ European supply, certain

Note: European battery cell production is forecasted based on capacity from planned gigafactories and accounts for scrap.
Vocational trucks reach 100% zero-emission sales in 2040 in both scenarios.

l Battery production plans in Europe: 50 gigafactory” projects announced

More than 1 TWh** from 2027

Mo i Rana Freyr 35 GWh— O
Kristiansand Morrow 35 GWh
¥ Norway
Sunderland Envision AESC 11 GWh
S Finland
Berlin Tesla 75 GWh
Blyth Britishvolt 43 GWh ‘Sweden
Zwei VW24 GWh o
Coventry West Midlands 60 GWh Vaasa Freyr 40 GWh

Salzgitter Quantumscape 21 GWh
Lauchhammer SVOLT 16 GWh
Voderady Inobat 10 GWh

Drei Northvolt 60 GWh
Komarom SK Innovation 17,3 GWh

Erfurt CATL 60 G,
God Samsung DI 40 GWh
Kaiserslautern ACC 13,4 GWh
Debrecen CATL 100 GWh
Dunkerque Verkor 16 GWh
Douvrin ACC 26,8 GWh
Douai Envision AESC 17 GWh Hungary Sanrup\n Htalvolt 12 GWh

l'ulmll ACC 13,4 GWh O 1030GWh

France
‘Sagunt VW 40 GWh- Maly
romensiien | 2, v
Extremadura Envision AESC 10 GWh Fry Only plants with announced
production capacity above
Badajoz PhidTech 10 GWh. 106Whin 2027 are displayed
on this map
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Electric (long-haul) trucks are coming to market

Scania: series production of 40-tonne battery-powered trucks l E-truck production ramping up in Europe
with 560 km from 2024 With hydrogen trucks following from the second half of the 2020s

@& HYUNDAI
MAN: series production of the eTruck with 450 km from 2024 T

: H -

- Lensd

Daimler: series production of the eActros LongHaul with 500 km
from 2024

N
a

N}
15}

Volvo: series production of the FH Electric which can drive up to
500 km (incl. one charging stop) since 2022

DAEF: series production of the XD Electric and XF Electric with up
to 500 km from 2023

| ] @
§ | ]
|\VECO: series production of the Nikola Tre BEV with 500 km . .} @
from 2023 °

2020 2021 2022 2023 2024 2025+

@ Daimler @ Daimler (FCEV) @ Volvo @ Volvo (FCEV) @ Scania @ DAF Renault @ MAN @ IVECO
@ IVECO (FCEV) @ BYD @ Tesla @ Hyundai (FCEV)

Number of models in series production
- =
1) &


https://www.scania.com/content/dam/group/investor-relations/annual-review/download-full-report/scania-annual-and-sustainability-report-2022.pdf
https://press.mantruckandbus.com/corporate/man-and-abb-e-mobility-rev-up-for-the-next-phase-of-electromobility-in-long-haul-trucking/
https://media.daimlertruck.com/marsMediaSite/en/instance/ko/Charged-for-tomorrow-Mercedes-Benz-Trucks-presents-the-eActros-LongHaul-for-long-distance-transport-for-the-first-time-at-the-IAA-Transportation-2022-in-Hanover.xhtml?oid=52033115&ls=L2VuL2luc3RhbmNlL2tvLnhodG1sP29pZD01MjAzMjkzMCZyZWxJZD02MDgyOSZmcm9tT2lkPTUyMDMyOTMwJnJlc3VsdEluZm9UeXBlSWQ9NDA2MjYmdmlld1R5cGU9dGh1bWJzJnNvcnREZWZpbml0aW9uPVBVQkxJU0hFRF9BVC0yJnRodW1iU2NhbGVJbmRleD0xJnJvd0NvdW50c0luZGV4PTUmZnJvbUluZm9UeXBlSWQ9NDA2Mjg!&rs=3
https://www.volvogroup.com/en/news-and-media/news/2022/jan/news-4153093.html
https://www.daf.com/en/news-and-media/news-articles/global/2022/q3/19-09-2022-daf-trucks-demonstrates-industry-leadership-at-iaa-2022
https://www.ivecogroup.com/media/corporate_press_releases/2022/september/iveco_group_displays_its_product_milestones_towards_net_zero_carbon_mobility_at_iaa_transportation_2022

r Truck makers aim for 50% zero-emission sales by 2030

100%
90%
80%

70% @

9
60% JJ‘
N

50%

40%

30%

ZEV sales shares announced (%)

20%

10%

0

MAN* lveco Renault Scania Daimler Volvo Overall market

Notes: The overall market averages have been estimated based on the 2019 sales share of each OEM in Europe. OEMs which have not made
public announcements are assumed to only deliver enough ZEVs to comply with the current HDV CO, standards.

*Based on MAN's announcement of 60% ZEV sales shares in the urban and regional delivery and 40% in the long-haul segment and a 20%/80%
split based on the manufacturer's vehicle registrations during the reference period 2019/2020.

Source: T&E analysis, data from public OEM announcements and ACEA sales shares (2019).



OEM announcements resultin a-65% CO2 target in 2030

¥d Sweet spot between climate needs and industry announcements ¢

600K T+8%

400K

200K

Number of zero-emission trucks in 2030

0 621,000 ZETs 333,000 ZETs

-65% C0O2in 2030 Truck makers' -45% C0O2in 2030
announcements
Scope: EU+UK (in line with the scope of truck makers' announcements)
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CO2 reduction targets

-20%

-40%

100% zero-emission targets are needed

® T&E recommendations

] St
2019 2025 2030

2040

100% target in 2027
Urban buses

100% target in 2035
Freight trucks
Coaches

100% target in 2040
Vocational trucks
Non-certified trucks



Extend the scope of the HDV CO2 standards

Share of new sales

Non-certified 60/%

Vocational 7%

Small trucks 7%._
3.5-5t

Coaches 6%._

Buses 4%_|

@ Currentscope

Share of fleet emissions

Non-certified30/j

Vocational 5%_-
Small trucks 4%_
Coaches 6%_ 4

Buses 4%_ /s

Medium
trucks 10%
5-7.4t
_62% s
Heavy trucks ;65 Yo .
> 16t Heavy eavy trucks
trucks > 16t
7.4-16t

@ Scope extension

@ Outofscope

Scope: EU27, 2021

+CO, targets for trailers
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Total cost of ownership in 2035

E-fuels? Expensive, scarce, and less green than batteries

¥¥ Energy consumption dominates costs and emissions {¢

Total cost of ownership
47% more expensive

0.70 €/km

New e-diesel truck Secondhand e-diesel New battery-electric

truck truck, worse case

— Prioritise e-fuels for aviation, shipping and industry

New battery-electric
truck

Lifecycle emissions for new trucks in 2035

o

=
34
o
o

1,000

(6]
o
o

Diesel

Lifecycle emissions
3Xx more emissions

608 tCO2e -

168 tCO2e -
Average e-diesel EU grid BEV 100% renewable  100% renewable
(RED I1) e-diesel BEV
Typical case Best case

-4



Recommendations

100% ZE-HDVs in 2035

Set 100% ZE target for all
new freight trucks and buses
in 2035 (2040 at the latest)

2030 target increase

Increase the CO2 targetin
2030to-65%

Scope extension

Extend the regulation also to
vocational and non-certified
trucks

Do not include fuels

Do not introduce a fuel crediting
system or carbon correction
factor for (e-)fuels



