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Frontier is an economic consultancy working across sectors...
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E— bt = Energy is our largest sector specialisation, also expertise in many other
$ e’ infrastructure sectors

N A Healthcare

Regular work on a wide range of topics in the power, gas and fuel market

SEEIN = One recent focus: Quantitative analysis of energy systems with regard to
energy transition, sector coupling, decarbonization

Media

Broad customer portfolio of companies, associations, authorities and

government organizations
Telecoms

Global, European and German energy expertise

Water = Projects in all major EU countries

o More than a third of our energy projects relate to the German market
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... but energy Is one of our core expertise!
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Key thesis

Synthetic fuels from renewable energies will play an
Important role in the future energy mix

global market

The way towards synthetic fuels needs to be paved by an
appropriate framework

6— Synthetic fuels from renewable energies will allow for a
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Until 2050, fossil fuels will have to be replaced by carbon neutral energies
In all sectors — this means ,defossilisation®, not ,,decarbonisation”
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Key drivers for paving the way for synthetic fuels from RES towards a
global market

Electro-Fuels allow for...

...the usage of
existing infrastructure

...low cost energy
applications

...energy uses with
today‘s convenience

...a future global
market for energy

] Next slide

Technology

...THG abatement in
sectors with limited
alternatives (aviation,
shipping..)

....in a RES-E world,
the seasonal storage
of huge amounts of
energy
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Study results: Usage of PtG / PtX lowers total system cost compared to
full electrification! (example Germany)
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(including chem. Storage)
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- End appliances

Mix of Electricity and
chemical energy carries
(Focus gas)
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A global market for electro-fuels makes sense - due to the availbility of

sites for RES-E and cost optimisation
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Src: Frontier Economics in: Agora Verkehrswende und Agora Energiewende (2018)

Thesisl: Costs for Synthetic
fuels will decrease in future —
given that there is sufficient
scaling

Thesis 2: There is hudge
potential to optimise costs for
the supply of PtX around the
globe

Thesis 3: The scaling up of
global PtX markets will require
an adequate market framework
and incentive scheme
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However, the way towards synthetic fuels needs to be paved by an
appropriate framework

: Push for a
Scaling of Create
: global
technologies markets
approach
= Establishment of large = Establishment of a = Setting up a framework
scale pilot and policy framework for global PtX trade
demonstration projects allowing for monetising = Establishment of
for PtX the “green value” of PtX intern. Cooperation and
and to find markets coordination

Sustainability criteria have to be met, e.g. .}_/

= THG neutrality of synthetic fuels
= No crowding out of local renewable energy usage

= No negative impact on local resources (land use,
water use)
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Any guestions?

Dr. Jens Perner

(Q +49 221 337 13 102

D +49176 64100 11 4

el jens.perner@frontier-economics.com
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