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POWERFUELS
ENERGY TRANSITION’S MISSING LINK

ENERGY DIRECT RENEWABLE
EFFICIENCY ENERGIES POWERFUELS

Re-adjusted energy Push RES power generation, Establish a global market,
efficiency strategy with define clear RES corridors, design frameworks open to
systemic approach needed. | coordinate w/ grid expansion. a range of technologies.
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Source: dena study integrated energy transiton
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POWERFUELS
CHALLENGES

High investments (CAPEX), Trade-off: avoided infrastructure
but lower running costs (OPEX) investments vs. additional costs

Reduction of New global renewable Investments
production costs energy perspective risks

Source: Global Alliance Powerfuels - Guidelines for Market Development owered b
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Figure 6: Qualitative assessment® of potential effects of using higher amounts of powerfuels in different sectors. Source: Dena www.powerfuels.org
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POWERFUELS
OPPORTUNITIES

Energy security and
diversification

Complement to direct Use of existing
electrification in all sectors infrastructure

Technologial progress
and local benefits

Sustainability Global commodity
and costs and new markets
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GLOBAL ALLIANCE POWER FUELS
BACKGROUND

@ DAIMLER ) Initiated by dena in September
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GLOBAL ALLIANCE POWER FUELS
MAIN GOALS

Raise awareness and acceptance of Powerfuels
as missing link to reach global climate targets.

Support further enhancement of regulatory
2 frameworks with a first focus on Europe as
demand region.

production capacities on industrial scale, thus

3 Stimulate project development to globally enable
Increasing cost competitiveness with fossil fuels.
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MARKET DEVELOPMENT
OF POWERFUELS
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POWERFUELS
MARKET DEVELOPMENT

) Capacity is low
= Numerous pilot plants, but total
capacity is low
) Technology is ready

= Sunfire Power-to-Liquid plant in
opened Dresden in 2014
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) Costs are high g

= Costs of up to 4.5€ per litre i “' ‘_
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POWERFUELS

~MARKET DEVELOPMENT

Demonstration

Capital Grants
Operating Subsidies
Applied R&D Funding

Scale-up

Quantity Mechanism
(e.g. Auctions, Quotas)

/

Wide-scale
deployment

Carbon Pricing
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POWERFUELS
START MARKET DEVELOPMENT - BUT HOW?

Factors influencing the choice of instruments to support powerfuels

Social Acceptance ? Political Influence
m Basic consumer needs - m National or international regulation
m Fuels cost compensation

Market conditions

ﬁ m International or national competition
Powerfuels support

Source: Global Alliance Powerfuels - Guidelin: katD velopment d b
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POWERFUELS
SECTORAL FRAMEWORK FOR REGULATION

Effect on basic consumer needs Inability to compensate high fuel costs

low high low high
-l

Importance of international competition Importance of international regulation

low high low high

https://www.dena.de/en/newsroom/meldungen/2019/global-alliance-powerfuels-presents-

Source: Global Alliance Powerfuels - Guidelines for Market Development
uidelines-for-market-development/
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Global Alliance

Powerfuels

GLOBAL ALLIANCE POWERFUELS
Powerfuels in Aviation

AVIATION
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AVIATION
NET GHG-EMISSION NEEDS SAF

: : Projected emissions

400 . without investment in . Savings th rough

5 5 . new technology technology, infrastruc-
ture and operations

200 ' " Projected emissions Savings made in
with increased other sectors through
efficiency carbon trading

Carbon-neutral growth

100 § by 2020 B Savings from additional
technologies and
- substainable fuels
8
(o |
é 50 ) Halving of emissions
) . by 2050
5
©
=
8 ;
2005 2010 2020 2030 2040 2050
Source: based on IATA [44]
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AVIATION
ADVANTAGES POWERFUELS-JET FUELS VS BIOFUELS

Water demand per litre of jet fuel Achievable air mileage for an A320neo per ha of land (km/(ha*yr))
Powerfuels (PtL) water demand compared to selected ) : : : : :
biofuels (volumes represetation, PtL water demand ~ 1.4 LH20/ PtL wind power _
Ljetfuel)
PtL photovoltaics [ N NN
& © 6
BtL short rotation forestry - : : : '
PtL Algaeoil  Alcohol-to-Jet HEFA HEFA oil crops -
wind, open, pond sugar beet jatro-
solar pha* Alcohol-to-Jet sugar crops - : : : ; ;
0 2000 4000 6000 8000 10000
B Minimum [ Bandwith
Source: LBST/BHL, 2016 [6] *Hydro-processed Esters and Fatty Acid Source: LBST/BHL, 2016 [6]

Water demand per litre of jet fuel and achievable air mileage
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AVIATION
COST CHALLENGES

16

0% Blending
— 1 €]

2 €/l

50%

100%
3€/1 4 €/l

180%
160%
140%
120%
100%
80%
60%
40%
20%
0%

Ticket price increases for different powerfuel cost estimates
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AVIATION
TICKET PRICE IF POWERFUELS ARE BLENDED

Berlin-
Mallorca €74
€0 €50 €100 €150 €200 €250
| Regular Ticket Price Increase 2% Powerfuels ™ Price Increase 10% Powerfuels M Price Increase 50% Powerfuels
' €11
e
Jing €267
€0 €100 €200 €300 €400 €500 €600 €700 €800 900 €
Ticket price increase by blending conventional aviation fuel with different proportions of powerfuels
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AVIATION
GAP RECOMMENDATIONS

) Powerfuels should be explicitly mentioned and considered in the ICAO Global Framework
for Aviation Alternative Fuels and the IATA Sustainable Alternative Aviation Fuels
Strategy.

) ICAO member states should define for all airlines an increasing SAF/powerfuels blending
guota starting with at least 2 % in 2025.

) It needs frontrunner markets/regions. But competitive disadvantage for progressive
market players has to be avoided. Revenues of national/regional instruments may
be used to support large scale powerfuels production, and it’s use in aviation.
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THANK YOU FOR
YOUR ATTENTION.

Stefan Siegemund

siegemund@dena.de
www.powerfuels.org
www.dena.de
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