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Amount passenger +12% Growth of share on renewable energy

Amount LDV & HDV +27% of 10% by 2020 (RED Il 14% by 2030)

Total mileage + 9% Reduction on energy demand

CO,-eq. emissions +8% 10% by 2020 and 40% by 2050 (ct 2005)

(incl. 4% reduction from renewable fuels) Reduction on CO, emissions

Total energy demand + 5% 4% by 2017, 6% by 2020 related to energy demand
(of which 4% renewable fuels, 1.5% electricity) 40-42% by 2030 (ct 1990)

Regulations for vehicles

Source: DBFZ Report 11, 2019; LDV - light duty vehicles, HDV — heavy duty vehicles



European Union

I Strategles | roadmaps

| White paper transport

| Energy Efficiency Plan

| Aresource-efficient Europe

| Roadmap low carbon economyin 2050
| Roadmap Resource Efficient EU

| Energy Roadmap 2050

| Green paper climate and energy policies 2030
| Clean Power for transport

| Strategy for Low-Emission Mobility

} Clean Energy For All Europeans

I Plans| strategies
|

| Mobility and fuel strategy
| climate protection plan 2050
| Energie transition

2009/30/ EU (respectively 98/ 70/ EU) — FQD Fuel Quality Directive (Kraftstoffqualitatsrichtlinie) | 2009/28/ EU
Directive (Energiesteuerrichtlinie) | 2014/94/EU — AFD Directive on the deployment of alternative fuels infratsructure | BImSchG: Bundes-Immissionsschutzgesetz (837 -

D —————

European
Commission

European
Council

European
Parliament

N——

D ——————

Federal
government
Parliament

Federal council

—

Directives w‘ ‘( Regulauons |
[ ~ }
\
2003/96/EU| | 2009/30/EU | | 2009/ 28/ EU| | 2014/ 94/ EU ‘\5598’2009\\ \
(ETD) (FQD) (RED) (AFID) [ | EU599/2009 ‘ }
I J
{72015/652 : (2018/2001 | Eviasizos }
| (FQD methods) (RED Il) by,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ ‘ EU1194/2013‘ :
2015/1513 Il (antidumping) | |
[ NG / ‘
Il

i Amendment of RED and F

targets
© DBFZ,01/2018 | without claiming to be exhaustive
| Regulatlons I
|
7~ N,/ N/ N/ X\ |
Blokraﬂ ER |
‘ | Nachv ‘ ‘ BImSchV‘ ‘ BImSchV‘ ‘ BImSchV‘ ‘ ‘ |
4 /L \ NG VNG P
|

RED Renewable Energy Directive (Erneuerbare-Energien-Richtlinie) | 2003/96/ EGU

ETD Energy Tax
Mindestanteil von Biokraftstoffen an der

Gesamtmenge des in Verkehr gebrachten Kraftstoffs) | EnergieStG: Energiesteuergesetz | Biokraft-NachV - Biokraftstoffnachhaltigkeitsverordnung | 36. BImSchV - Verordnung zur Durchfiihrung der Regelungen der
Biokraftstoffquote | 37. BImSchV - Verordnung zur Anrechnung von strombasierten Kraftstoffen und mitverarbeiteten biogenen Olen auf die Treibhausgasquote | 38. BImSchV - Verordnung zur Festlegung weiterer

Bestimmungen zur Treibhausgasminderung bei Kraftstoffen

Q‘("‘ DBFZ

Karlsruhe Institute cf Technolo

RED Il by 2030
14% RE in transport
7% (DE 6.5%) limit for
conventional biofuels
min. 3.5% advanced biofuels
+ double counting
1.7% limit and double
counting for UCO fuels
RE electricity: 1.5-counting
for rail, 4-counting for road
1.2-counting for aviation and
shipping
65% GHG mitigation
potential for new plants by
2021
fossil reference
94.1 g CO,-eq/MJ
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Production and use In transport

180

160 GHG mitigation in Mio. t/a
140 3,6|3,7/4,8|5,3|5,2|5,3|6,7|7,3|7.7 s Biomethane (Biogas)
12
m Ethanol
10
m HVO/HEFA
1 Biodiesel (FAME)
Vegetable oil
)
)4

0'&
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DE| Production and use of biofuels in transport
in PJ a
[e}]
o

Q
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© DBFZ 05/2019
Data base: BDBe 2016, 2019; BLE 2015a, 2018; BNetzA und BKartA 2018; Destatis 2018; OVID 2019a, 2019b; VDB 2015; 2018 estimation
HVO / HEFA: no production in DE.; Biomethane: production also for electricity and heat sector, ‘GHG mitigation: 2009 + 2010: 35% based on RED, 2011-2017: 5

based on BLE data



Biofuels in Germany

Role in transport in 2017

Diesel JET fuel
53% 16%

Transport fuelstotal ——— Biofuels
2017 (excl. electricity) 4%
2700 PJ

Gasoline
26%

Naturalgas/CNG Autogas/LPG
0,2% 0,5%

Biodiesel (FAME)
2,9%

HVO/HEFA
0,1%

Bioethanol
1,1%

Biomethane
0,1%

©DBFZ,05/2019 based on UBA 2018, own data

SKIT -+

Karlsruhe Institute cf Technology

Average GHG mitigation potential of
biofuels within GHG quota

= Biodiesel/FAME 81%

= HVO/HEFA 65%

= Bioethanol 83%

= Biomethane 91%

Average price for fuels

= Biodiesel/FAME ca. 35 - 40
EUR/GJ

= Bioethanol ca. 22 - 30 EUR/GJ

= Biomethane ca. 5 - 20 EUR/GJ

More information on market
development in DBFZ report 11
https://www.dbfz.de/fileadmin/user u

pload/Referenzen/DBFZ Reports/DB

FZ Report 11 4.pdf 6



https://www.dbfz.de/fileadmin/user_upload/Referenzen/DBFZ_Reports/DBFZ_Report_11_4.pdf

Targets:
Development of intermodal and interconnected
solutions for a largely greenhouse gas-neutral
and environmentally friendly transport system
Ensuring a competitive automotive industry and
promoting the employment location of Germany
Enable efficient, high quality, flexible, secure an
affordable mobility
Clarification of facts on complex topics with

relevant stakeholders

ST or2)

Karlsruhe Institute of Technology

@

Transport and
climate change

fuels for sustainable

Alternative drive
technologies and

mobility

Digitalisation in the
mobility sector

)

Working Groups

Securing Germany
as a place for
mobility, production,
primary materials
and recycling

Connection mobility
and energy
networks, sector
integration

Standartisation,
certification and
accreditation

%’\
(o

>> pased on the results recommendations for action in

politics, business and society

Further information:
https://www.plattform-zukunft-mobilitaet.de/

/nem

NATIONALE PLATTFORM
ZUKUNFT DER MOBILITAT
v 7



https://www.plattform-zukunft-mobilitaet.de/

Ongoing initiatives |
ProcessNet working group and position ﬂ(". "@
paper

Advanced alternative liquid fuels

Spokesmen

= Prof. Dr.-Ing. Thomas Willner, HAW Hamburg
= Dr.-Ing. Klaus Lucka, Tec4Fuels

[ DECHEMA voy

POSITION PAPER

= Dr. Armin Gunther, Air Liquide ng?:cf::l:!temative
For climate protection in the
Targ ets global raw materials change

= Extended resource basis: biomass, R G
organic residues and waste, carbon dioxide o —

= Co-processing

= Synergies (e.g. renewable hydrogen supply)

* Integration into biorefineries

* Enhance technological development PROCESSNET

https://processnet.org/en/Publications/Topics+of+Strategic+Relevance/ /PP_Alt.Brennstoffe%202018 engl_ezl.pdf



https://processnet.org/en/Publications/Topics+of+Strategic+Relevance/_/PP_Alt.Brennstoffe%202018_engl_ezl.pdf
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More than 15 projects within this funding initiative
All focus on alternative fuels regarding ,power-to-fuel®

These include, among others, methanol, ethanol, kerosene, synthetically produced natural gas
and biogas with hydrogen fractions.

Examples:

C3-Mobility: Based on regenerative produced methanol, synthetic fuels for passenger

cars and light to heavy commercial vehicles is produced.

E2Fuels: The study will focus on the production of hydrogen, natural gas, methanol
and Polyoxymethylene dimethyl ethers (PODE) for energy use.
MethFuel: The researchers are developing process engineering concepts for hydrogen
and CO, supply and for catalytic methanation

% Federal Ministry
for Economic Affairs

https://www.energieforschung.de/forschung-und-innovation/energiewende-im-verkehr/prc and Energy



https://www.energieforschung.de/forschung-und-innovation/energiewende-im-verkehr/projekte

R&D&D examples

DEMO-SPK | Multiblend JET A-1 for aviatiofi™~

Pre-investigations /
R&D

Demonstration

Accompanying
R&D

and procurement of
renewable jet fuel
and Jet A-1

Task 1 | Specification [

—*

. 1

Task 2 | Jet fuel

preliminary test on
storage behavior

Task 4 | Verification
of compatibility of
multiblend JET A-1
and supply
infrastructure

¥

Task 6 | Lifecycle
assessment for the
used jet fuels and
multiblend

1 L

—

. 1

Task 3 | Analysis of
the behavior of

|

|

|

|

|

|

|

|

|

|

: blending and
|

|

|

|

|

|

|

|

: multiblends
|
|

Task 5 | Investigation
of local non-CO,
emissions at the
airport

Task 7 |
Development and
practical application
of a sustainability
documentationin a
certification system

1 !

Task 8 | Conceptual
design of an credit
methodology in
emissions trading

Task 9 | Operational and legal aspects

+—

Task 10 |
Project
coordi-
nation
and
external
presen-
tation

CIT

bp
Adeptus Green ! ,
Management GmbH ﬁiﬁn_smm alreg
Planning. Projects. Procurement. t bt SR
DBFZ Dettmer Rail =".‘.':L—
7% gevolFOK. woer)™ meo
A CADMUS COMPANY

NESTE LrreoLas @) synfice
lanQuid Q ToTAaL %;}fog TUHH

L VTG &
‘|

Wehrwissenschaftliches Institut fir
Werk- und Betriebsstoffe (WIWeB)

Federal Ministry Wy

of Transport and
Digital Infrastructure

http://www.bmvi.de/SharedDocs/DE/ArtikeI/G/MKS/demo-spk.html’?nn=21418§'o



An initiative of Baden-Wurttemberg Ministry of Traffic
within the Strategic Dialog of Automotive Industries
Synthetic fuels application project with partners from
automotive industry, automotive supply industry, and mineral
oil industry
Gasoline and diesel fuels based on Methanol-to-gasoline
(biolig, biomass based) and Fischer-Tropsch (CO,-based,
EnergyLab2.0, INERATEC)
Launched in January 2019, 20 Mio. EUR project cost, 24
mont
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PORSCHE KOLBENSCHMIDT MINISTERIUM FUR VERKEHR
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National representatives
Please do not hesitate to contact us

= Head of the Biorefineries Department at DBFZ
= franziska.mueller-langer@dbfz.de | + 49 (0)341 2434 423

\'\‘\A
Franziska Miller-Langer

= Prof. at the Karlsruhe Institute of Technology (KIT)
= Scientific director of the biolig® plant in Karlsruhe
= nicolaus.dahmen@kit.edu | +49 721 608-22596

Nicolaus Dahmen

AT -

Karlsruhe Institute cf Technology

orz)
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