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Verkehrswende

Auch far den Flug- und Seeschiffsverkehr kommt eine direkte Stromnutzung
nach derzeitigem Stand der Diskussion nur sehr eingeschrankt infrage. Sie

bendtigen deshalb klimaneutrale synthetische Krafistoffe.

Antw.d.BR: 19/3662: S.8: ,][...]

Grundsétzlich liegt fur die
Schifffahrt, besonders fiir den
internationalen Seeverkehr, ein
Fokus auf strombasierten
Kraftstoffen [...].*

Wird der internationale Ver in di
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¥ CDCD\Q\q .\Qﬁ(" den Verkehr genutzt. Luft- und Schiffsverkehr konnen per-
Q?\?’\\l\\ \(\?\p&\S spektivisch nur durch regenerativ erzeugte Kraftstoffe aus
\)(J\)\‘ %C(\‘i, der Abhangigkeit von fossilen Kraftstoffen befreit werden.
W -\\3\6\ Da das Biomassepotenzial begrenzt ist, konnte der tiberwie-
5\\\\ gende Teil dieser Kraftstoffe auf der Basis von regenerativ
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Wie kann der Markthochlauf gestartet werden
* Luftverkehr ?
* Seeschifffahrt ?
e chemische Industrie ?
* StraRenverkehr
— regulierungsbedingte Kosten hoch
— Energiebesteuerung 150 — 230 €/t CO2
— CO2-Flottenregulierung (475 €/t CO2)
- THG-Quote fir Kraftstoffe (470 €/t CO2)

« Markthochlauf zunachst nur Uber den StralBenverkehr
« Erhebliche Investitionen notwendig — In- und Ausland
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Klimaziele 2030 Verkehrsbereich BCG e Prognosy
GROUE Wir geben Orfentierung.
(-40 %/ 160 Mio t -> 95 Mio t CO2)

Scenariq Electrification 2030
10 mill EV 2.500 km Charei
(8 mill. BEV, 2 truck 6,6 mill t R
mill PHV catenary biofuels 4,3 mill t poslggsorgcl)n.

(2018: 54k mlcl)rt‘s:v::ys (2017: §,4 e-fuels (2018:
BEV, 230k Mio t '
) 13.000

(P)HV, gas (500 km) )

Scenario Fuels 2030

2.500 km _

7 mill EV truck catenary %ii ;‘nglst A3 mills ngrﬁ;gmigr,_
e ety @D ool o0
mill. , gas Mio t) ‘

13.000)
(500 km)

Source: BCG/ BDI 2019
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Problem ...
Storage
Oil/Qilproducts in
Germany
Only approx. >535 TWh

4 1 minutes

of the average electricity

demand can currently be

met by German electricity
storage facilities.

Gas-storage
in Germany

>260 TWh

Power-

storage
Source: Frontier Economics 2018 0.04TWh |
. e
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E-Mobilitat mit hoher Forderung — was ware bei ,Gleichbehandlung‘?

Relative Besserstellung E-Fahrzeug: 18.000 Euro

Kraftstoffverbrauch VW Golf im Beispiel:
5 1/100 km * 11.000 km/a * 12 Jahre = 6.600 | Benzin

Level Playing Field fur erneuerbare Kraftstoffe im Vergleich
zur E-Mobilitat wirde bedeuten:

Forderung jeden Liters erneuerbaren Kraftstoff mi
18.000 €/6.600 | = 2,73 €/I

Quelle: Prof. Brauninger/ MWV, 2019
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Der Effizienz-Begriff in fossiler vs. regenerativer Betrachtung

Effizienz ist wesentlicher Parameter
fossile Ressourcen sind knapp
endlich

teuer/ preisabhangig
umweltbelastend

.... dagegen ...

regenerative Energien sind flachendeckend
unendlich

kostenglinstig/ wettbewerbsfahig

mit minimalem Umweltimpact

100%

CONVERSION ENGINE

CONVERSION THRUST 100/0

Quelle: DNVGL, Nov 2018

Der energetischen Effizienzbegriff (Primadrenergieinput vs. Output)
verliert an Bedeutung. Bewertung des Nutzens eines Verfahrens ist daher nur
noch mit der Kombination aus Effizienz und Umweltimpact zielfihrend zu

bewerten.
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47 bis 52 g 88 bis 134 ¢
CO2 eq./km CO2 eq./km
g
= canventional 83 134
b e-ethanol*
i
o conventional 114
g e-diese|*
[} conventional 113
Z *
L e-gas
z EU mix 34 20 BT
T Greenererzy' [EREEENS /s
= EU mix g8
m Green electricity® 52
= Steam reforming 47 &84 131
Y Greenenergy® 52

gCOeq./km 0 50 100 150

m Vehicle production (cradle to gate) = Fuel pravision (well to tank) m Use phase (Tank to wheel)

Quelle: K-Gerup/A
* Technisches Potenzial 2030 inkl. 48 V Mildhybridisierung, CNG: Monovalent, PHEV: 100 km Reichweite, BEV: 500 km Reichweite, FCEV: Platin-reduziert und Trailertransport

** Die Fahrzeugherstellung wird in dieser Darstellung nicht mit erneuerbaren Energien versorgt.
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Glance at.the WEC study — roadn_lap for a globel.approach
o »

W,

:

\ ‘o p
T_P_ :

o T Wadegascar

Argentina
Wind

S#4 Primarily wind, in parts combination
PV

. Primarily PV, in parts combination
Combination

Source: Frontier Economics study WEC 2018
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International markets need sustainable framework conditions

Pillar @

‘Markets and
Demand’

Pillar
‘Tech nologies’

e N

Pillar @

‘Investments
and Supply’

Source: Frontier Economics, Report for World Energy Council GER, 2018
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Markets and Demands

Technologies

Various bi/multilateral energy partnerships
with focus on PtX established

Global PtX market shaped
through similar set of
3 s treaties as currently fossil
=Ted as REN option and fuel markets

GHG abatement technology

Financial
instruments
lowering
investments risks

igning of international binding energy treaties to
ecure the investment framework

Systematic build-up of economic relationship with potential PtX suppliers to
lecrease country risks for later investments

Technology neutral ' International quota obligation

revision of regulatory (0" B\ for PtX blending in the aviation
environment in EU / DE [/ sector (based on CORSIA)

EU ETS spanning all
emissions in all
sectors

ol i . in quota wystems for REN
on equal footing in transpoMs&gting

Removal of entry
barriers of PtX

PtX driven through technology neutral -

 —
Support of R&D and pilot projects for PtX
international CO, incentive scheme

applications
L —

Targeted policy measures support of PtX market growth

— =
— . Systematic build up of
PtX costs to decrease through upscaling of PEX production units
technology @ in (increasingly
remote) areas with
low energy-costs

<200 MW “Giga Factory”

_Elactrolysis @ for standardised
installed p.a. PtX production ommoditisation and large scale production
in the EU units

of key technologies (e.g. electrolyses)

- Standardisation and modularisation of components generates Economies of Scale
Individual manufactuh'ng of system
components

2020 2030 2040 2050
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1990 2014 Ziel 2030 95%-Ziel

2050
Base line 1990: 1250 mill t

- 60%-scenario: 500 mill t

- 80%-scenario: 250 mill t

- 95%-scenario: 61 mill
Source: Frontier Economics 2018
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Definitionen

e low carbon fuels - zero carbon fuels — fossil free fuels”
*  Well-to-wheel / life cycle analysis

WTW GHG INTENSITY (gCO,/km) OF LDV FUEL-POWERTRAIN
COMRINATIONS

1509CO,/km mw ﬁ
100 E —@ [ WITT Credit
— . —
0 —
—Hl B .0 &
-50
-100
Gasoline Diesel Renewable Renewable Hydrogen PTL Diesel PTL Diesel
Electricity Electricity Electrolysis DAC/Flue gas NG power plant flue
Incl. back-up power Excess from renewable capture by renewable  gas - plant energy for
power - grid power  power -long distance CO, recovery

] for compression transport
Quelle: Shell International, 2018, Motorensymposium
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= PtX already on countries (energy) political radar
:_ = Export potential and PtX readiness evident
= Uncomplicated international trade partner
» Especially favourable in early stages of market penetration

= Fundamentally unexplored RES potential

Hidden = Largely mature, but often underestimated, (energy) political
Champions framework with sufficiently strong institutions
» PtX could readily become a serious topic if facilitated appropriately

= Abundant resource availability: massive land areas paired with
often extensive RES power

= PtX readiness not necessarily precondition, may require facilitation

> Provide order of PtX magnitudes demanded in mature market

= At centre of PtX debate in Europe with strong PtX potential
Hyped = Energy partnerships with Europe foster political support

Potentials > Potential to lead technology development; may depend strongly on
solid political facilitation

= Global long term conversion from fossil to green energy sources
= PtX to diversify portfolio as alternative long-term growth strategy

» Strong motivation for PtX export technology development; may

@
& Converters
- requires political facilitation and partnership with the EU/DE

= Partially unexplored RES potentials, possibly paired with ambitious

. national climate change policies

o Uncertain = PtX export in competition with growing national energy demand

> PtX export motivation and potential unclear — may drive PtX
technology development, however export uncertain

Candidates

Source: Frontier Economics.
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