Green Fuels for
Denmark >

W ’/ rrysn s e ¥‘ f .




Electricity has experienced decarbonisation but other sectors are in need of solutions to
reach net-zero emissions

Annual global greenhouse gas emissions by sector (2018), GtCO,e/year

Total annual Non-energy Agriculture, Energy Electricity Transportation Manufacturing Other fuel
emissions industrial land use change and heat and construction combustion and
processes and forestry fugitive emissions
and waste

Hydrogen and PtX offers opportunity to indirectly electrify hard-to-abate sectors currently

unaddressed in the green transformation
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2 Source: @rsted calculations based on CAIT/WRI (2014)



@Orsted believes offshore wind will play a key role as an energy source for electrolysis due
to scale, high capacity factor and resource availability

Scale Capacity factor Resource availability
Wind farms >1.2GW currently Highest capacity factor of 450GW of realizable potential
being commissioned variable renewable generationt! identified in Europe?

43%

34%

18%

Solar PV Onshore wind Offshore

Sources: IRENA Renewable Power Generation Costs in 2018, Wind Europe 1. 2018 average
global capacity factors 2. Potential towards 2050 identified by the interest organisation Wind
3 Europe. European Commission expect 230-450GW (depending on scenario) offshore wind in 2050




Hydrogen can enable decarbonisation of various sectors with industry and transport
being the most promising
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Green Fuels for Denmark vision was launched in response to Denmark’s introduction of a
70% emission reduction target by 2030

Emissions of Denmark?!, MtCO,e

— Heatpumps for heating and industry

— Battery electric and hybrid vehicles

— Electrified public and heavy transport

— Biofuel blending

— Biogas for housing, industry and heavy transport

— Separate sorting of plastics from incineration waste
— Energy efficiency measures

} Transport: 11 MtCO,e

1990 Known measures PtX CCUS 2030
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5 1. Source: The Danish Government’s climate partnerships — Energy and utility sector ®rsted



https://www.danskindustri.dk/globalassets/dokumenter-analyser-publikationer-mv/pdfer/klimapartnerskaber/i_maal_med_den_gronne_omstilling_2030_klimapartnerskab_energi_forsyning_.pdf

The vision builds on synergies between sustainable fuel offtakes across heavy road,
marine and aviation among leading Danish companies in and around Copenhagen

The project takes it point of departure in the partners’ likely fuel offtake
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The project will convert renewable electricity into hydrogen and derived fuels through

electrolysis and subsequent fuel synthesis and refining
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1 E-kerosene is derived by refining feedstock, e.g. synthetic crude oil or e-methanol (both based

on hydrogen)

2 E-methanol can be used as input for creating E-kerosene, however procedure entails further
7 chemical processes
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Incentives to stimulate offtake for green fuels and improved framework conditions for

production facilities required for realisation

Establishment of reasonable framwork conditions is a pre-
requisite for roll-out of large scale PtX (in Denmark)

Flexible and cost- Incentives to There is a need for Offtake demand: The
reflective grid tariffs: utilise infrastructure, which transport segments
The cost of electricity sustainable can distribute the require regulation

for the electrolyser CO, sources sustainable fuels that incentives
unit needs to be close from producer to implementation of
the raw market price consumer sustainable transport
of electricity solutions

Geographic siting is essential to
project succes

Siting of the fuel production needs to
be optimal with regards to multiple
inputs to the project:

— Renewable electricity, H,, CO,

— Proximity to offtakers and their
infrastructure is of high importance

The ideal site has simultaneous
proximity to fuel offtakers and input
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