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Denmark’s CO2-emissions and
the natiOnaI 70%'targEt in 2030 in comparison with 1990-level*

National emissions in 2030
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Achieve climate neutrality no later than 2050%* (* the Danish Climate Law of 26 June 2020)
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International aviation and shipping are not comprised by national targets
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Oil addiction....



Fossil fuels are very energy dense
- convenient for mobile applications
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https://en.wikipedia.org/wiki/Energy_density
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https://en.wikipedia.org/wiki/Energy_density
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Greener fuels
(LPG, CNG, Biofuels)

. Zero emission technologies
TEChQL@,‘gy (Electrification, P-t-L, H,, CCS)




At the end of theday ....~

We must transform all road transpor
to renewable energy




Wipataretihe options:

&

Biofuel - (HVO/RME =
\Diesel enginef
Synthetic diesel (e-diesel - '

Gas
Natural gas (CH4)
Biogas (CH4)

E-methane (CH4)
E-hydrogen (H2)

Power

>

Batteries

E-roads (contact wires)

N Elmotor . Propulsion
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Power-to-Liquid

CO, capture

Hydrogen (H,) « Electrolysis
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Poe-t-L (liquid)
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Propulsic

~S20%

Costs and energy loss
is @ major concern ...

Price per litre (today)

Source: Dansk Energi: Anbefalinger til en P-t-X strategi

Power-to-B (battery)

Source for energiefficiencies::Klimaradet: Baggrundsnotat om sektorvurderinger, 2021.
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Battery price has plummeted —and is expected tocontmue to fall!

Global pas:

reerEvsimbymit EV sales quadrupled in 3 years!
Battery pack price (real 2020 $/kWh) o

“ 1,191

= 40%(!)
80 $/kWh
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Source: BloombergNEF 2020 Electric Vehicle Outlook and 2021 and 2022 Lithium-ion Battery Price Survey




Cars and vans will become el/ectﬁ?vg cle
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Life cycle analyses for EVs

Klimaradet.

Klimaradet.

CO2-emissions from battery production
is compensated after about 50.000 km

Elbil (dansk elmiks)

Hvor klimavenlige er elbiler

sammenlignet med benzin- og
" Bilproduktion (eksklusiv batteri) dieselbiler?

Baggrundsnotat til Klimarédets analyse Flere elbiler pa de danske veje

— Plug-in-hybridbil (dansk ' ‘
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Figure 1: Global CO2-emissions per km over the lifetime of the car




Local and regional distribution
can also be handled by battery trucks

Volvo FL Electric ,
Size: up.to 16,7 ton -
Range: up.to 300 km- .
Charging: 2 =11 houfs
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Heavy long hall is responsible for the majority of the

) Sy o s o 1 ) j ~ £ .
emISSIOnS L) i h S| : Jd.r_/J - 1 J: '_.J:J‘ { .- " o\ -

S—



Total social cost per km for a new truck in 2030

e 2030
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Diesel Biomethane E-diesel E-methane Hydrogen Battery E-roads
Biofuels Elektro-fuels Direct electrification
Anm. 1: ’Elveje’ betegner batterilastbiler med et lille batteri samt mulighed for tilslutning til kereledninger.

Reekkevidden pd batteriet er 175 km.

Klimaradet.

* €02 (1500 DKK/t)

# Air pollution & noise
Energy
Energy distribution
and onboard storage

¥ Maintenance

B Truck
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Klimaradet, S 5 I oatober 01

Veje til klimaneutral
lastbiltransport

Potentialer for alternative drivmidier
il fremtidens tunge vejgodstransport
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In line with strategic anouncements
from major truck producers in Europe

THE TRANSITION TO ZEV
High potential variability in timing - but we are ready for any outcome

ZEV TECHNOLOGY: BOTH BEV AND HYDROGEN WILL BE NEEDED
100% Three key factors drive our dual strategy

ZEV

BEV

Sgtioniicd BEV TECHNOLOGY - READY TO GO
New BEV trucks about to hit the market; next-gen technology will leap further

CURRENT NEXT-GEN
BEV BEV
FCEV AND BEV

BOTH WIN 500 km .
| —
DEPENDENT ON RANGE RANGE fi b

800 km

~1,3 kwh/km ~1,0 kwh /km

EFFICIENCY I -25%

NARIABLE - 40%
CcoST | 40%

425kwW 700kW
CHARGING [ N +170%

Targeted
performance

gains
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In line with trategic anouncements
from major truck producers in Europe

El-lastbiler daekker snart
hele paletten af behov

09. OKTOBER 2023 | AfJESPER TORNBIERG

eActros 600 LS
Trakker

Mercedes-Benz lancerer lastvogns-traekker
drevet af elektricitet, sa nu naermer den tyske
producent af trucks sig et fuldt sortiment.
Samtidig kan vognmaend se frem til noget, der
minder om et landsdaekkende netvaerk af
offentlige ladestationer inden for fa ar.

https.//danskemobilitet.dk/nyheder/el-lastbiler-daekker-snart-hele-paletten-behov
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Green fuels for long distances

ReFuelEU Aviation
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Eviation’s all-electric Alice aircraft

—~

makes its maiden flight 27.Sep-2022




Concluding remarks about the role of regulation

* Demand reduction and mode shift measures
can be highly recommendable for many reasons

— Will contribute to emission reductions
— but cannot solve the climate change challenge

* The driving force: Incentives to technological
development and adoption

— First of all EU: Emission standards, ETC etc.

— By national policies Denmark can be a front runner
in implementing the necessary green technologies

Transportgkonomisk institutt
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y ) Perito Moreno in Los Glaciares National Park, Argentina
— on of the world’s very few non-retreating glaciers ...
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