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Denmark’s CO2-emissions and 
the national 70%-target in 2030 in comparison with 1990-level*

Source: Basisfremskrivning 2022
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2030-target:

 23 mio. tons CO2e

29 mio. tons

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 …

95%
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Fossil fuels are very energy dense
- convenient for mobile applications
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GHG gasses from transport ( ton CO2e )

CH4 ; NO2

CO2 intensity
( g CO2 per MJ )

Energy efficiency
( MJ per tkm and pkm)

Transport volumes
( pkm and tkm )

xx

CO2-emissions from fossil energy ( ton CO2)

• ‘Degrowth’ ( GDP )

• Restrict mobility
(increase price, skip infrastructure improvements)

• Reduce the need for transport
(smarter logistics and land use)

• More energy efficient modes of transport

• Better capacity  utilisation (or larger vehicles)

• Energy improvements of cars, trains, ships and aircraft

• Greener fuels
(LPG, CNG, Biofuels)

• Zero emission technologies
(Electrification, P-t-L, H2, CCS)
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We must transform all road transport 
to renewable energy

At the end of the day ….
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What are the options?

Biofuel – (HVO/RME)

Synthetic diesel (e-diesel)

Fossil diesel
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Fremdriftsenergi
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Charging Propulsion

100%  10% 15% 75%

E-fuel PropulsionOil
CxHy

 45%  66%100% 20%

Fossil 
fuel

Elektro
fuel

x 4

Price per litre (today)
Source: Dansk Energi: Anbefalinger til en P-t-X strategi

Costs and energy loss 
is a major concern …

Power-to-L (liquid)

Power-to-B (battery)

Source for energiefficiencies::Klimarådet: Baggrundsnotat om sektorvurderinger, 2021.
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Electrification has the scaling potential
Battery price has plummeted …

Source: BloombergNEF 2020 Electric Vehicle Outlook and 2021 and 2022 Lithium-ion Battery Price Survey

2022      2023      2024      2025     2026       2027     2028      2029      2030

 40%(!) 
80 $/kWh

– and is expected to continue to fall!

129

2021

100 $/kWh

EV sales quadrupled in 3 years!

138

2022
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Cars and vans  will become electric vehicles

Zero emissions
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Figure 1: Global CO2-emissions per km over the lifetime of the car

Life cycle analyses for EVs

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

2018
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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 hours 



© Niels Buus Kristensen

Heavy long haul is responsible for the majority of the 

emissions …   Sustainable fuels? 

Synthetic fuels (e-fuels)

Avanced biofuels
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Total social cost per km for a new truck in 2030
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Anm. 1: ’Elveje’ betegner batterilastbiler med et lille batteri samt mulighed for tilslutning til køreledninger. 

Rækkevidden på batteriet er 175 km. 
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In line with strategic anouncements 
from major truck producers in Europe
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In line with trategic anouncements 
from major truck producers in Europe

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

Source: TechCrunch 28.Sep-2022

Eviation’s all-electric Alice aircraft 
makes its maiden flight 27.Sep-2022

2%
6%

20%

34%

70%

0% 1%
5% 5%

35%

0%

25%

50%

75%

100%

2025 2030 2035 2040 2050

Blend-in mandate

E-fuels

ReFuelEU Aviation 

 30% 



© Niels Buus Kristensen

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
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Thank you for your attention

Niels Buus Kristensen
nielsbuuskristensen@toi.no

Photo: © Niels Buus Kristensen

Perito Moreno in Los Glaciares National Park, Argentina 
−  on of the world’s very few non-retreating glaciers … 
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