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Fossilfrihet pa vag

TRM, Képenhamn,
2014-03-19

Thomas B Johansson



Uppdraget i korthet

* [dentifiera atgarder och styrmedel sa att viktiga
steg tas mot en fossiloberoende fordonsflotta 2030
i linje med visionen om fossilfri trafik 2050

* Ge begreppet fossiloberoende fordonsflotta en
innebord som stdéder visionen fér 2050

e Styrmedlen skall vara samhallsekonomiskt
kostnadseffektiva och férenliga med EU:s regler

e Redovisas 16 december 2013



Utredningens arbete

* Hakan Johansson (huvudsekreterare fran 2013-10-
08 da han eftertradde Per Kageson)

* Hillevi Hejenstedt, Kristina Holmgren, Olle Hadell,
Lina Jonsson, Jonas Westin, Per Wollin (Sekretariat)

e 23 Sakkunniga
* 5 Expertgrupper med totalt ca 60 experter

* 30 bestallda underlag.



“Fossiloberoende fordonsflotta”

 VVagtrafikens fordon: bilar, bussar, lastbilar och
andra vagfordon

e “vagtransportsystem vars fordon i huvudsak drivs
med biodrivmedel eller elektricitet”

* Indirekta utslapp ar inte inkluderade, dock
tillampas livscykelperspektiv



Undersok fem atgardsomraden for att se hur
langt atgarder skulle kunna leda mot
fossiloberoende:

1.

Stimulerad fortsatt positiv samhallsomstallning med
minskade och effektivare transporter som folj

Infrastrukturatgarder och byte av trafikslag

Effektivare fordon och ett energieffektivare
framforande av fordon

Eldrivha vagtransporter

Biodrivmedel



Energianvandning (TWh)

Vagtrafikens anvandning av fossil energi med
och utan atgarder (TWh)
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Andel av trafikarbete

Personbilarnas (vanster) och stadsbussarnas och
distributionsbilarnas (hoger) trafikarbete fordelat pa olika
framdrift i atgardspotential A
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Nagra viktiga trender:

* IT utvecklingens alla dimensioner
* Resfria moten

» Halsofragor, inkl cykel och gang

e Tatare och attraktivare stader
 Okad kollektivtrafik

e Korkortsinnehav



Andel korkortsinnehavare i olika aldersgrupper 1990-2010

(Procent)

m18-19
W20-24
w30-34

1990 1995 2000 2005 2010

Kélla: Transportstyrelsen (delvis opublicerad statistik).



Utredningens forslag

1

. Lagtexter, med kommentarer

Forslag som behover utredas ytterligare nagot
Utredningar

Inriktning, tex av stadsmiljoutveckling

Hur saker kan man vara?



Styrmedel for transportsnalt
samhalle

* Nationell politik for hallbar stadsutveckling
e Stadsmiljomal och stadsmiljoavtal
* Forandrade planeringsdirektiv till Trafikverket

* Mdjlighet for kommunerna att stalla krav pa
transportplan

* HOjd drivmedelsskatt for dieselbransle (for att jamstalla
med skatten pa bensin)

e Forandrat regelverk som tillater langre och tyngre
lastbilar pa delar av vagnatet



Energieffektivare fordon inom EU, 2001 - 2013
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200

190

180

170

160

150

140

130

120

110

100

| DN
————\N

AN

IS
S

N

2001

2003

2005

2007

2009

2011

2013

—Tyskland
=——Finland
===Sverige
~=Storbritannien
EU-15
—=Norge
—=Spanien
- |talien
===Frankrike

=—Danmark




Energieffektivare fordon

e Tva alternativa paket med karaktar av bonus-malus som skall leda till att
nya personbilars utslapp av koldioxid ar hogst 95 g/km ar 2020 (med
motsv. krav pa latta lastbilar)

1. Registreringsskatt och miljopremier med eller utan viktsdifferentiering samt
hojd formansbeskattning for nya fordon

2.  Fortsatt utveckling av fordonsskatt och supermiljébilspremier i kombination
med koldioxiddifferentierat formansvarde

* Bada paketen innehaller delar som stimulerar marknaden for
alternativdrivna fordon (el, laddhybrider, gas och etanol)

* Energimarkning av personbilar och latta lastbilar
* Miljolastbilspremie
 Demonstrationsprogram for energieffektiva tunga fordon

° m.m.



Styrmedel for elektrifiering av
vagtrafiken

* Innovationsupphandlingar av korta strackor av elektrifierad
vag som underlag for beslut om elektrifiering av delar av
vagnatetinomca 5 ar

e Krav pa att bygga eller forbereda for laddplatser i samband
med nyanlaggning av parkeringsplats

e Statligt stod till normalladdning och utredning om stod till
snabbladdning

* Statlig medfinansiering till elektrifiering av kollektivtrafik

* Ingen trangselskatt for helelektriska latta lastbilar och tunga
miljofordon

* Nationella samordnare for elektrifiering (2 st)



Biodrivmedel

Utvecklad kvotplikt

* framt o m 2019 enligt regeringens forslag men utred vidare hojda nivaer 2017, 2018
och 2019.

» efter 2020 ett mer omfattande kvotpliktsystem dar aven rena och hoginblandade
biodrivmedel ar inkluderade och med mojlighet till handel samt att kvotplikten
baseras pa minskning av vaxthusgasutslapp.

Regelverk for vissa biodrivmedel (prispremiemodellen)
* biodrivmedel fran avfall, biprodukter, cellulosa, lignin och hemi-cellulosa
* regelverk som garanterar en prispremie pa produktionen av drivmedel under de
forsta 12 aren av en anlaggnings produktion.

Bada forslagen ar val utvecklade men behdover utredas vidare i vissa
detaljer

Nationell samordnare for att underlatta introduktionen av
biodrivmedel.



Anvandning av fossil energi efter
atgarder
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Samhallsekonomi

* Kraftig minskning av anvandning av fossila branslen ar forknippat med
Okade kostnader initialt. Langsiktigt innebar det dock lagre kostnader.

» Kostnaderna halls nere genom att prioritera styrmedel som stimulerar
en samhallsutveckling som leder till effektivisering och minskade behov
av transporter samt genom energieffektivisering av fordon och
anvandning.

* Inom varje atgardsomrade halls kostnaderna nere genom satsning pa
FoU, tydlig och langsiktig klimat- och transportpolitik och kraftfull
internationell samverkan.

 Effektivare fordon leder till lagre korkostnader trots nagot hogre pris for
drivmedel per energienhet. Till detta tillkommer kilometerskatter och
ett hogre pris pa koldioxid (som foreslas utredas).

e Synergier med andra samhallsmal; minskade luftféroreningar, minskat
buller, battre tillganglighet, forbattrad trafiksakerhet, etc.



Statsfinanserna

* Hojd skatt pa dieselbransle, ca 3 mdr SEK/ar 2015-2020, darefter ca 3.5 mdr
SEK/ar, netto

» Kraftigt minskade skatteintakter pa sikt nar effektivare fordon minskar
drivmedelsbehovet, ca 36 mdr SEK/ar (2030)

* Forslagen med bonus-malus karaktdar medfor i stort sett ingen direkt paverkan
pa statsfinanserna, men viss osakerhet finns

* Hojt formansvarde, ca 2.6 mdr SEK/ar for stat, kommuner och landsting

* Prispremiesystemet medfor att biodrivmedel som producerats med dess hjalp
betalar energiskatt, och pa sikt kommer en 6kande andel av biodrivmedlen att
gora detta, 2-3 mdr SEK/ar

* Kostnader for miljolastbilspremier ca 120 milj SEK/ar

» Befrielse fran trangselskatt for miljolastbilar och vissa eldrivna latta fordon,
30 milj SEK/ar

» Stadsmiljoavtal, bor utredas, kanske 30 mdr SEK (2014 — 2025)



Klimatradet

 Ett nationellt rad for minskad klimatpaverkan fran

vagtrafiken i syfte att samordna och engagera berorda
intressen

e Berorda myndigheter, de nationella samordnare som
utredningen foreslar for elektrifiering (2 st) och
biodrivmedel, féretradare for Sveriges kommuner och
landsting samt berdrda branscher och andra intressen,
inklusive akademi och forskning.

* Med inspiration fran det nationella trafiksakerhetsrad
som Vagverket bildade i mitten av 1990-talet.



Systematiskt utnyttjade synergier

 Stora delar av svensk industri har kompetens i
varldsklass och kan bade bidra till och dra nytta av
ett malmedvetet klimatarbete

* Genom att ge forutsattningar for svensk
processindustri att utveckla avancerade
biodrivmedel kan utbudet av fossilfri energi 6kas

* Svensk fordonsindustri har [6sningar for
energieffektivisering, motorer for biodrivmedel och
elektrifiering. Det ar viktigt att fortsatt framja den
utvecklingen.



Tillbaka till helheten: andra nyttor

* Tryggare energiforsorjning

* Fler arbetstillfallen

e Forbattrad tillganglighet

* Mindre emissioner av luftféroreningar och buller
 Okad fysisk aktivitet och forbattrad hilsa

 Okat underlag for kollektivtrafiken

* Minskat markansprak for transporter

 Okad social integration och jamstilldhet

* Hogre trafiksakerhet

e Langsiktigt lagre kostnader
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Energy and Transportation —
Future Choices and Challenges

The Mobility and Fuels Strategy of Germany (MFS)

March 2014 Nilgtin Parker / Referat U140 www.bmvi.de
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Qutline

Objectives & Challenges of Transport:
climate protection / increase of traffic & energy demand /costs of oil

Choices: the “Energiewende” and the Mobility and Fuels Strategy (MFS) => measures &
means

Conclusion

Core Questions

Which modes of transport make which demands when it comes to fuels, drives and fuel
infrastructure?

What are the framework conditions and instruments (regarding energy, efficiency and renewables) in
Germany and Europe

Can the challenges be met with the existing sets of rules and framework conditions, or are changes
required?

What is the specific role of the different stakeholders, of public authorities?

3/2014 N. Parker www.bmvi.de
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The broader picture

The German
,eEnergiewende” -
Transforming
the
Energy System

2012* 2050
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Climate and Energy Targets

+ Climate-damaging greenhouse gas emissions are to be
reduced by 40% by 2020, 55% by 2030, 70% by 2040 and
by 80 to 95% by 2050, compared to reference year 1990.

* Primary energy consumption is to fall by 20% by 2020 and
by 50% by 2050.

* Energy productivity is to rise by 2.1% per year compared
to final energy consumption. V.

» Electricity consumption is to fall by 10% by 2020 and by .

25% by 2050, compared to 2008. //&,

* Compared to 2008, heat demand in buildings is to be
reduced by 20% by 2020, while primary energy demand is
to fall by 80% by 2050.

* Renewable energies are to achieve an 18% share of gross
final energy consumption by 2020, a 30% share by 2030, I
45% by 2040 and 60% by 2050. Energy Concept

* By 2020 renewables are to have a share of at least 35% in
gross electricity consumption, a 50% share by 2030, 65%
by 2040 and 80% by 2050.

* Inthe transport sector, final energy consumption is to fall

Energy

by about 10 % by 2020 and by about 40 % by 2050, the
baseline in this case being 2005 -> Fuel Strategy!

4 3/2014 N. Parker www.bmvi.de
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Core objectives of transport policy:

» meet the people’s mobility needs

=» promote the forces of economic growth
®» save the environment

= secure fuel- / energy supply

3/2014 N. Parker www.bmvi.de
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Challenges — Focus Transport cemany)

« ‘“strategic dilemma”: in all sectors, GHG emissions have been significantly reduced in
recent years, but not in traffic

« efficiency improvements are offset by the increase in traffic volume -> up to 2030,
global energy requirements will rise by 50 %. 97% of the projected increase in world oil
demand 2030 is caused by traffic source: iea)

 energy dependency: Transport sector is almost entirely dependent on oil products

« energy costs: the annual “oil bill” of EU crude oil imports count 370 billion euros in 2011

Share of total GHG emissions (EU-27) and their development

2010 1990 - 2010
=l o
2° target High dependency Demographic .
Increased demand on oil change Energieversorgung 32% -18%
for measures Risks of nuclear
against climate power Energieverbrauch
change Nuclear waste {ohne Werkehr) 28% -22%

[ — [ | — Verkenr _zn% _za%

Challenge: Challenge: Challenge:
CO,-reduction Sustainable and secure ~ Secure technological Landwirtschaft 10% 200
Energy savings energy supply at competence and
|nterr?glinna\ 9 affordable prices competitiveness -
agreement Energy efficiency Industrie 7% 6%
Aol 53 ~30% Quelle: NIR 2012
Sonstige |0% 329%
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Challenges —

Energy Consumption and Energy Targets of Transport/Germany

= Share of transport in final energy
consumption nearly 30%

= Tripling of energy consumption in
transport since 1960, even five-fold
increase in road traffic

- Development of final energy
consumption 2005-2009:

Transport sector as a whole: + 3%

Car Traffic : -7%
Road Transport: +3%
Aviation: +7%

- Goals of the German Energy
Concept (2010) for Transport:
about - 10 % until 2020
about - 40 % until 2050 (vs. 2005)

- How can the goals be achieved
to reduce the energy
consumption of transport?

Quelle: Tremod

7 3/2014

Final Energy Consumption of the Transport Sector in Germany

Final energy consumption in transport 1960 to 2011 (delimitation after energy balance)
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Figure 3: The diagram shows the energy consumption of the individual modes of transport, the current situation and the targets for 2020

and 2050, [Sowrce: own dizgram BMVES (ifeu)

N. Parker

www.bmvi.de
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Chances:
The Mobility and
Fuels Strategy of the
German Government
N ew (MFS)

New pathways for energy

Pathways
for the Energy
Supply for Future
Transport

in the lead: BMVBS

project of the coalition treaty 2009
part of the energy concept of the
German government

8 3/2014 N. Parker www.bmvi.de
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MFS - Modellproject
Participation & Acceptance:

The Idea: Governing through participation
The Process: Involving expert community and public in government issue

campaigns
The Result: Talking WITH not AT target groups

« shaping the interface
between the public

private, and civil

society sectors,
« leveraging
participation and \\

dialogue tools. markets

9 3/2014 N. Parker www.bmvi.de



% Federal Ministry
Digital Inasructure .
Overview: MFS -
Experts‘ Consultation Process

Experts‘ Consultation Process

CGmr o Gew o —® e

Phase 1 Phase 2 Mirroring Users‘ and Phase 3 Enactment of
Pre-Phase —_— - Discussion of Open Federal States* Formulating the Policy German

Joint-Fact-Finding - .

Questions Perspectives Measures Government
! ré r,;\ 0 \
Discussion Papers } )": 0’90’ Draft Documents
r ™ lgl oo 4 r r
Sl S ] \ R A
00 O Citizen Dialogue
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o ® ) 0 ) O @ ) M| ) @? ) Presentation
4 Vorpommern of Results
Q ./ - ’ )
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’ e " n Launch of the
Initial Workshop Workshops Expert Discussions Federal States Forum Workshops »learning“ Str

Strategy in Context
of International and
European
Developments

Enriched Facts, . Concrete
. Revised Range of .
Assessments of Revised Facts S Recommendations for
B Opinions .
Controversial Issues Policy Measures

Internet Platform & Newsletter www.mks-dialog.de
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Overall political approach —
Transformation of the energy supply for Transport

» Use less energy: modal
shift / public transport /
intelligent networks....etc. P Ty P wways for  Energy transition

» Use cleaner fuels: NG and
sustainable biofuels

» Use new energy carriers:
electricity & hydrogen

» New technologies will be
key: EV s with batteries
and fuel cells

heat supply

air pollution

Energy
supply for
transport

Power /
electricity supply

regional planning

energy supply for

noise
industry

www.bmvi.de

11 3/2014 N. Parker
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Key Findings — which fuel is moving us tomorrow?

Connecting separate energy systems

»
»

Achieve climate goals together: politics, business, science and society

Linking energy systems gets more important - transport as "vehicle" for multifunctional energy storage solutions
(batteries & H2)

Perspectives : transport modes

»
»
»
»

Development / launch of new vehicles technologies and future fuels complex and more challenging
The EU fleet CO2 target values: driver for efficiency and innovation => further development to meet energy targets
Electric vehicles (battery, fuel cell) will play crucial role

Trucks and air transport particularly in focus => no “fundamental ” short term technology solutions foreseeable

Perspectives: ,,energy carriers / fuels*

»

»
»
»
»

Diversifying the energy base in traffic

Use of renewable energies in the electricity, the heat and transport sectors - transport claims its share!
Liquid fuels remain important (trucks, aviation, shipping)

In the transport sector, too, gaseous fuels will gain importance - CNG & LNG & Hydrogen

Sustainable use of bioenergy in transport — challenges: capacities are limited ; demand is also increasing in other
sectors ; uncertain perspectives in Europe (iluc discussion / “food-and-fuel”-discussion).

MFS as ,learning strategy” —instrument of action for the transformation of energy in transport

»
»

»

Further develop of reliable goals, regulatory frameworks and step sequences/roadmaps for market introduction

Infrastructure for alternative "fuels“: solve "chicken and egg" problem - development needs determination, a clear
commitment, time and money

Ensure competitiveness: products and services for the international market.
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MFS: Key recommendations / instruments (selection)

Development/ regular updating of a "transport and energy scenario* => monitoring of the final energy target 2050
Further development of the European CO2-fleet targets after 2020 with the involvement of heavy duty vehicles
Extension of the energy tax credit for natural gas (CNG / LNG) and LPG beyond 2018 / introduction of energy
tax credits for hydrogen

R&D support and consideration of appropriate measures to promote particularly innovative biofuels and
biorefinery concepts (“next-generation-biofuels”)

Electric Mobility: support of market introduction of hydrogen as a fuel / continuation of R&D funding in the field
battery electric drives / support of market activation of fuel cell and battery electric vehicles / further development of
the cooperation between industry and policy (NPE: model regions / NIP: H2Mobility-Initiative / CEP) / NIP
continuation after 2016

Perpetuation of R&D activities in the field of energy storage (esp. hydrogen)

"Clean Power for Transport" initiative of the EC as “driver” for the market introduction of alternative fuels in
Europe / anchoring infrastructure development for alternative fuels as an element of the general EU infrastructure
planning (TEN)

LNG Action Plan as an infrastructure program for the maritime sector/inland-waterways / development of a long-
term market strategy for LNG for ships

Unification of price labeling of fuels at gas stations (petrol/diesel/NG/LPG/H2)

Ensuring the funding base of public transport / ,,electric bus offensive,, (hybrid/battery/fuel cell buses)
Implementation and development of the freight transport and logistics action plan / innovation initiative "Future
Truck,

Development and support of a "National Development Plan sustainable alternative aviation fuels" by the
industry ("10,000-tonne bio-kerosene Program")

3/2014 N. Parker www.bmvi.de
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Clean Power for Transport (CPT) Directive
Europe's way forward to alternative fuels
Core Elements (December 2013)

CPT-Directive contains specific infrastructure requirements for different “fuel
options":

>
>
>

electricity
hydrogen
Methane (LNG and CNG, for roads and waterways)

No binding infrastructure requirements (“where” / “numbers”); Member States define
infrastructure roll-out in National Infrastructure Plans

Binding technical standards for all alternative fuels infrastructures — aim: EU-wide
harmonization

National Implementation: Development of a national framework for the different fuel
options (electricity, H2, CNG, LNG)

>

YVVV V

14

Clarification of minimum requirements: minimal infrastructure requirements (standard
equipment per fuel option)

Explore operator models and set up by the state required canon of rules ("non-
discriminatory access")

Capital deployment (public funding ? / private capital)

EU support to integrate, organize cooperation with neighboring MS

Availability of EU-Funds (e.g.. Ten-T) for infrastructure deployment!?

3/2014 N. Parker www.bmvi.de
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Market Preparation for Electric-Mobility =INGW

Three pillars of electrifying the powertrain: www.now-gmbh.de

Electric Powertrain
Technologies

plug-in-
hybrid vehicles hydrogen
vehicles and pure and

(rail/ battery fuel cells
road) electric

vehicles

Hydrogen and
battery technology fuel cell

technologies

‘ Modellregionen n I p
Elektromobilitat

1,4 bn. € budget (2007-2016
500 mio. € budget (2009-2015); 4 bn. € budget ( )
- Incl. 150 mio. € BMVBS (2009-2011)

BMVBS (500 mio. €) and
« ~ 100 mio. € (2012-2015/16) (500 mio. €) an

BMW:i (200 mio. €)

3/2014 N. Parker

und Brennstoffzellentechnologie

* incl. 700 mio. € federal funding:

batteries
and
hydrogen /

fuel cells

are
key technologies
for a sustainable

mobility

www.bmvi.de
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M K S- CO n C I u S I O n The elements of the MFS as a “learning strategy”

Process

Moving away from oil — ,no-regrets-option® for f
Europe!

Transforming the energy sector - including
transportation! Closer alignment of the general
energy and the transport systems needed.
“Energiewende”: push for “new” efficiency

technologies, competitiveness, growth and jobs. ’ '
Implementation of a comprehensive, future Knowledge and content s e I Strategic capacity
oriented, sustainable fuel strategy (national & « e

Europe) as “learning strategy” / step-by-step

approach.

Technology is ready (batteries / fuel cells / hydrogen / LNG) ! Challenge: market activation
of new transport technologies / implementation of roadmaps, the right timing? choice of
suitable instruments? role of public / private stakeholders? sharing risks?

“Clean Power For Transport” directive — Europe's way forward to alternative fuels and

innovative drivetrains!
International Collaboration: a global technology approach is needed (incl. infrastructure

built-up).

3/2014 N. Parker www.bmvi.de
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THANK YOU FOR
YOUR ATTENTION!

www.mks-dialog.de

17 3/2014

Kommakt  DGS-Kertaie (D A A

Sundesmitiszenun
A Varkehe urd

gtk vistne

Inhalt in Uberarbeitung

Dlese wirg inhaitiich

Hintargrund sing die neuen Zuschaitte cer Ministarien
ung cle camit neu vertelitan Aufgaben, Wir bitten um Inr

verstancnis.

THEMEN AUS DER MKS

Fachwarkshop Power-to-
Gas: Seitrag zum
nacnhaltigen Varkehr

Fachworkshop Power-to-Gas: Beitrag zum

nachhaltigen Verkehr

HINTERGRUND

FACHDIALOG

| sucnbegrier finden

MOBILITATS- UND
KRAFTSTOFFSTRATEGIE

Die Mobilitst i
ie
Hier gelzngen Sie zur Moollitss- ung
und zur
cer Ergetniskonferenz.

weiter

DOWNLOADS

< P

und Kraftstoffstrategie Dialogverfahren
Hintergronce Uter cle Entwickiung ces Hier finden sich alle Informationen zu Damit cle Ergednisse des Fachclalogs for
Dlalogverfahrens cer Mobllitats- ung cen ces ale sing, fincen sich hier
KraftstoMstratagie. car una um
Welter & Wailter Weiter 5

BURGERDIALOGE MEDIATHEK MKS KONTAKT UND E-MAIL-ABONNEMENT

Birgerinnen und Birger
diskutieren vor Ort

Sdrgerinnen unc BOrger ciskutierten bel
cen Borgeraislogen Fragen rung um eine
nacnnaltice Verkenrspalitic.

Wwelter &

& 1 Veranstattung - Fosstie =
Kraftstoffe - 19. April 2012

So erreichen Sie das Projektbiiro
Far ssmtiiche Anfragen im Ranmen ces
Dislogverranrens cer Mabliitats- ung
Kraftstosserategle stent Innen das
Frojeken0ra zur Verfigung.

Weiter

N. Parker

www.bmvi.de




% Federal Ministry
of Transport and

Digital Infrastructure

Back-up’s
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Energy-Fuel-Technology-MATRIX

Metadaten

Charakterisierung

& de- |=

MATRIX_131010_IFEU_LBST.xlsx - Microsoft Excel
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Primarenergie Kraftstoff Pfad/Prozess
Kohle CTL
8| Benzin, Kerosin, Diesel
LPG
GTL
CNG
Erdgas
LNG
CGH2
Biomasse Biomethan
Steinkohle
Erdgas Strom
Uran
EE-Wasserstoff
EE-Methan
EE-St
rom LNG
EE-Benzin/Kerosin/Diesel
|UdWig bolkow Quellen: MKS-Kurzstudien,
Deutsches Zentrum
" . DBFZ JRC/EUCAR/CONCAWE,
DLR fiir Luft- und Raumfahrt e\ systemtechnik O EU-RED, DBFZ, IFEU, LBST

fien,
CON

in_der Helmholtz-Gemeinschaft



®

Federal Ministry
of Transport and

Digital Infrastructure

(TTW)

Matrix: Means of Transport

Sektor Verkehrsmittel Segment konventionelle |alternative Antriebe
Antriebe
Pkw Mittel fertig in Bearbeitung
(C-Segment)
MZR ~ Nochzuerstellen
StralRe Stadtbus 15-18 t fertig in Bearbeitung
LNF <3,5t fertig in Bearbeitung
oNF 3,5-7,5t fertig _
34-40t fertig fertig
Guterzug fertig
Personenzug Feis
Schiene (Fernverkehr)
(;Zr;?\?;r;z:gr) Durchschnitt fertig
Wasser Binnenschiff fertig in Bearbeitung
Luft Frachtflugzeug fertig
Passagierflugzeug fertig
Deutsches Zentrum @ ludwig bélko‘“_“" Dé@ 12.03.2014
DLR fiir Luft- und Raumfahrt e\/ X systemtechnlk N Folie 10

in der Helmholtz-Gemeinschaft
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Challenges — Example: Aviation

Aviation

22

Growth of world air traffic
causes increase in GHG

Strategic approach industry:
CO2-reduction by technical
and infrastructural measures
and BIOFUELS

Challenges Biofuels (global)
/ Uncertainties:

Lack of space/land,

Competition for land (“tank &
plate/food)

GHG-neutrality of biofuels?
ILUC discussion in Europe

NG X
Emissions reduction roadmap

- Business as usual emissions
O Known technology, operations and infrastructure
&6 measures , NO action
2 4 3 s
Sralaalons O Biofuels and additional technology
== Carbon-neutral growth 2020 Tech
: Gross emissions trajectory l Ops
Economic measures l Infra
$ l Biofuels +
CNG 2020
|
: ................. Losesvorese ; 50% by
=) i 2050
(schematic): :
} }
2005 2010 2020 2030 2040 2050
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Final Energy Demand - Germany

energy demand transport — ,,BAU-scenario®: Energy demand — ,,alternative electricity
,what happens if you do nothing?“ scenario“: ,,what is possible?“
3000 3000 -
e -, . .
2500 - — I 2500 - mm
L B — i B
- - —
€ 2000 [P R I --------- l £ 2.000 [ M- . ------------------------------
t £ ||
T 3
ﬁ 1.500 - - - T - S - . - 81500 4
] &
v a
g g
E 1.000 - E 1.000 - b
.. ........... -. ------------ . oooooooooooo . ............ ’ .. ........ ,’ ......... ‘ ooooooooo ’. oooooooo ‘
500+ 500 - e
0 | | | __| 0 | — oe— - | . | L
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
s Diesel (Bio) Benzin (fossil) Shift to electricity:
Benzin (8io) stromgenerierte Kraftstoffe « Clear reduction of CO2 and final energy demand
. K i . ..
erosin — strom > high general electricity demand

Diesel (fossil) ...#-- Schiffstreibstoff
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Renewable Electricity for Transportation

Wind & Solar for mobility

Clean mobility for the future through the application of renewable energy sources — also on the
roads — is the goal. Wind & Solar energies is a very promising source of energy for this purpose and
the storage forms of battery and hydrogen support to balance out fluctuating loads.

‘Integration of Wind-Hydrogen-Systems in the Energy /F}T\
System’ — Study Findings Presented 28th January 2013 k P

Questions:

— Volume ‘excess’ wind power
in Germany up to 20307

— Technology and costs of
wind-hydrogen-systems?

— Best options for H, transport
and stationary use?

Answers:

Large volumes of ‘excess’ wind power in Germany’s coastal regions expected
— Wind-hydrogen-systems are technologically feasible; limited further R&D required
Wind-H, can be sold as transport fuel with profit in several scenario cases

Re-electrification of H, and sale to stationary sector only in few cases profitable
Synergies between transport and stationary exist and improve overall profitability

24
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Towards Sustainable Energy Systems with Fuel Cells and Hydrogen
Key Messages
= =7

Moving away from oil — ,no-regrets-option® for T
Europe!

Aim: Transformation of the energy sector - including
transportation! Closer alignment of the general
energy and the transport systems needed.
Hydrogen as part of an integrated energy system
Implementation of a comprehensive, future oriented,
sustainable fuel strategy (national & Europe) as
“learning strategy” / step-by-step approach.
“‘Energiewende”: push for “new” efficiency
technologies, competitiveness, growth and jobs.

Electric vehicles (battery & fuel cell) will play MU Eneray Fimg Staton
crucial role

FC-Technology is ready! Hydrogen Infrastructure built-up is still a challenge

Next steps: market activation of new transport technologies and their infrastructures
“Clean Power For Transport” directive — Europe’s way forward to alternative fuels!
International Collaboration:

a global vision and approach is neede

. Berliner L
QP ToraL = ENERTRAG @ Flughafen THE LINDE GROUP
¥ 3 » K .

d IPHE International Partnership for Hydrogen and Fuel Cells in the Economy

N R P e ol

January 2014 Dirk Inger www.bmvi.de
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Development of global Legislative Framework —
Fuel Efficiency / CO2 Emissions

PN
S0 Passenger Cars

g» Heavy Duty Vehicles

Targets
2012:130 g Coz/km (43 MPG)

2020: 95 g CO,/km (59 MPG)

» CAFE ca. 34,1 mpg (2016)

» California: 22% Zero Emission
Vehicles in 2025

* 2017 —2025: 54,5 mpg in 2025

Top Runner 2010-2015-2020:

* Specific targets depending on
segment

— - e
Z %
* Chinese Fuel consumption
regulations (phase 1-3)
» CAFC for 2020 likely to be targeted
around 5//100km

=/ 4§ Light Commercial Vehcles
Targets
2012: 175 g €O,/km
2020: 147 g CO,/km

* Work factor related legislation

Top Runner related

Phase 1 and 2 decided

* Fuel consumption measurement
procedure under development

* CO, reduction strategy announced
by EC for 1.Q. 2013

* Engine & vehicle related targets
until 2019

Top Runner related

* 5% and 10% over-fulfillment will be
subsidized

* Regulation under development
* Finalized by 2013
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Role of Federal States
Comprehensive Activities — Close Collaboration

Federal Government Federal States

= Qverall legal framework Complement by regional programs

National / European strategy Support of national activities

R&D, demonstration programs Adoption to regional features

National coordination Project implementation
Benchmark diff. approaches

Add regional jurisdictions

Energy Shift in Transport

= Less energy consumption new mobility concepts, efficiency
= Clean energy carriers » natural gas, renewables, ..
= New technologies research, innovation, ...

28
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Role of Federal States
e.g. HRS Infrastructure Development

e

p

7 o ) o SN
NORDRHEIN- § 4 ‘
WESTFALEN ¢ )
P S P \ I S accak
o t 2L B s s Yot P
i b G rasmds } Y @ SACHSEN
v 2 / {
o 7 B N 7
o / £ B N— Dresten

el - } m

(70

{

)

O\

German Federal Government German State Governments
» Set- up national program (50 HRS by 2015) = Access to appropriate locations

= Coordination and financial support = Local fuel (H,) supply strategies

= Management of FCEV utilization = Customer support / motivation

= Management of regional programs
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Formal 7

Transportsektoren er i dag helt afhaengig af de fossile breendstoffer, og en
udfasning af disse og dermed en markant reduktion i CO2-udledningen, er
derfor en kompleks opgave, der kraever en konkret plan — en roadmap — pa
omradet, der skitserer raekken af virkemidler, der skal tages i brug, og ikke

mindst timingen i dette frem mod 2020 og 2050.

Transportministeriet Side 2



Adskillelse af teknologi og politik 7

e )
M

Transportministeriet Side 3
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Tre udviklingsspor 7

 Fossil-reference uden markante teknologiske gennembrud inden
for teknologier, der reducerer CO2-udledningen i transport

« To globale udviklingsspor med accelereret teknologiudvikling
* El-spor

* Bio-spor

® ' ‘"”.\‘:l'::ia ]
- SUSTAINABLE
BIOFUEL
pe ._f:, g Q 23 ‘

Transportministeriet Side 4



Global klimadagsorden 7

r

Transportministeriet Side 5
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El-spor 7

+  Teknologi: Elteknologierne — herunder brintdrevne koretgjer — bliver
vaesentligt billigere end i dag og spiller en ngglerolle i omstillingen af
transportsektoren. Reduceret eftersporgsel efter benzin og diesel medferer
prisfald og gger den relative pris for biobrandstof.

« Sammenhaeng med styrken af klimadagsorden: Mest sandsynligt med
en ambitigs klimadagsorden pa globalt plan

*  Braendstofpris : Fra IEA’s 450 ppm Scenario (max 2 graders global
temperaturstigning)

*  Policy: Globalt sker CO2 reduktionen i transportsektoren primeert via
skift til elteknologier. Den teknologiske omstilling understottes af
politikker i form af bl.a. tilskud til ladeinfrastruktur og pa laengere sigt
brintfyldeinfrastruktur samt skerpede emissionskrav i byer

Transportministeriet Side 7
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Bio-spor 7

« Teknologi: Elteknologi slar ikke igennem i form af stor udbredelse af
egentlige elbiler. Breendstofeffektiviteten gges markant. Prisen for
konvertering af biomasse til braeendstof reduceres, men der sker samtidig
en markant stigning i eftersporgslen.

« Sammenhang med styrken af klimadagsorden: Mest sandsynligt med
en moderat international klimadagsorden

*  Braendstofpris: Fra IEA’s New Policies Scenario (max 4 graders global
temperaturstigning)

* Policy: Globale reduktioner i transportsektorens udledning af CO2 via en
bred pallette af virkemidler som indfasning af biobrandstoffer og mere
braendstofeffektive karetgjer, men ogsa fremme af modal-skift og tiltag til
at reducere transportefterspargslen

Transportministeriet Side 8



Energiforbrug 7
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CO2-udledning
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