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Oeko-Institut

Oeko-Institut is a leading European research and consultancy institute based in
Germany which is working for a sustainable future.

Oeko-Institut 2 & BB LT & E B — R B 1T Al FREER SR RV BOM ST R B 53 & 1841
)

|Founded in 1977, non-profit association g3 F19774%F, RIEFFIh S
|Offices in Freiburg, Darmstadt and Berlin ZEFE3E . HBHEB4FAMAMIE B HEL
IMore than 140 staff, including 90 researchers #28i3140Z R 53, 8135902 AT A R

IMore than 300 national and international projects per year §&EH300%/MEMH
FAE FRIn B

|Clients: European Union, ministries, industrial companies, non-governmental
organisations

_"g"_)ﬁ ET\EE\ gﬂé\ I.\_I.I.'./Z}EJ\ E'Eﬁﬁéﬂg/q

|Annual turnover: approx. 12 million Euro
FEWUIN: 291,200/ BXTT
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Oko-Institut e V.

Institut fiir angewandte Okologie

Institute for Applied Ecology

Oeko-Institut, Berlin/Darmstadt/Freiburg
Oeko-Institut, #Hk/FBEE M HEIE T

(Project management, material flow analysis / GHG emission calculation,
scenario buildinglit B 32 8LR S IR E S AHEBOTE, BT =19 1)

DLR Institute of Transport Research, Berlin

HWHDLRIS BT

(Transport demand, scenario building3Z i@ &K, Bl S 3iE)

Fraunhofer Institute for Systems and Innovation Research IS, Karlsruhe 33

REXRGSOHMZER 1SI, FRITERE

(Transport demand, economic impacts3Z i &K, 2% 22 0m)
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Renewbility: RJ 414 :

Project objectives I H B #x

| Development of an integrated method for modelling policies and measures
for sustainable mobility in passenger and freight transport

& GRE M7 ARSI R R VIR AT FR A0 iIm MR sh B BUR IR B K 38 Tt

| Taking into account interactions between transport and energy sector

R EREHE SRR E D]

| Modelling of economic impacts of climate policies in the transport sector
SIERBER X 3BT R 255 s IR Y

| Incorporation of a broad spectrum of stakeholders in model development
at an early stage & development of a consistent climate protection
scenario up to 2030 for the transport sector in Germany including
stakeholder participation
AR LNERRIMET ZHRER, MERFNSSAEERBW I 4 H
B Z2030FHEE SRR =
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Renewbility: AT B4 14:

ScopestEl

| Time periodBJ (8] FEE
| 2010 to 2030 2010%2030
| Considered modes of transport% fE I 3 B1E L :
| Inland passenger transport (road, rail, aviation) PP iRE & I (A B8, S & R A ES)

| Inland freight transport (road, railways, inland navigation)

PRI Bk 55 403 B (28 2%, BK 28 K PRI Biti S+

Not consideredREFEH: international aviation & maritime navigation[E Frfii 2 1
BIE S

| GHG emission calculation includes ;& = S {AHEHGTE 15!
| Fuel production A4 = (upstream emissions_EiiFHER)
| Vehicle production ZE4f4 -
| Vehicle operationZE {74 (direct emissions HFEEHER)
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Modelling concept = B4t =

TECHNOLOGY VEHICLE STOCK TRANSPORT MATERIAL FLOW ECONOMIC

DATABASE iy DEMAND ANALYSIS EFFECTS
= EW®EK LR S AR ZFBR

RARYHEEE

Passenger _
macro model
N MOBIL-SZEN
WRET )RR
GEMIS VISEVA

fuel consumption, Mcr’lc_’el“'nQIOf
costs vehicle sales

PARLEFE A EmHERE Passenger
micro model
RE N RR

) TAPAS
Vehicle stock

model

ERRAERERR

Freight macro _ '
model Biofuel potential
sERT ER BIEE YR
VISEVAW

MODEL VEHICLE TRANSPORT DEEII:I/II?AIT\ICI;DY& SSIFD’LI(')\I\?&/INET,
OUTPUT STOCK DEMAND

— EMISSIONS GDP,
KR FRRAR BHmR SRR B BN Bl
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Technology database$i R #EE

| Vehicles ZE#
| Passenger cars, light and heavy duty vehicles, others (trains, aeroplanes,

inland water vessels) &4 B ER FH, HE (N FE, KH, ALK _EARAR)
| different efficiency stages for 2010, 2020, 2030
| 2010, 202052030 A [EIHI BE R E

| Different propulsion technologies: conventional, plug-in hybrid, battery-
electric and fuel cell

A EIRVIE SR RN, IZIHIVE S TN7], BTt A AR it

| Fuels ##&:
| conventional and a large variety of renewable energy carriers
£ 51 KoK 2 SR AT B4 gEiR (biofuels, Bio-CNG, H2, electricity 4 41k
BLAEYERRUS S5 KEN)
| including availability and upstream emissions

BIET A MR _Eir R

.
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Technology database for passenger cars

BERARYIERE

| Technology database is the result offi REIEFERB:

| Several expert consultations # N % 3K ‘& 18)(= German OEMS{ZEOEM)

| Literature review® Al &} 7=

| Documents efficiency improvement and related costs and material demand of
conventional efficiency measures & alternative propulsion technologies

ICHBERIR S K AR G RERUGE ME AV HE X BR AN FOA L 75 K A R B R BV BR s R

| Different efficiency measures are combined, resulting in several technology packages
that allow a specific efficiency improvement

HEE T AERRERIERE, TE T RN AHRAH T EREIURSHRARE R

| Assumption: technology costs decrease with increasing market penetration (learning
curve)

BRi%: R AR E 117218 (5 5] %) RY1E N AR

| Costs of efficiency measures are basically derived from TNO 2006

BERIEFE R A E AR SR B TNO2006
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Scenario processHI = £

Participatory material flow analysis 25z #5754
as a basis for discussion of sustainable mobility 1E A AT #4055 S04 Y16 E Al

- SRt T TS L LR LT LR LTI LCERCCERTCERLIERETERLCERELEELIIEILEEE <

pert participation Social participation

and quality assurance HoBE
EHRESHZERIUE -
L
LEE
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data $ m 5 scenarios
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Stakeholders: Scenario group

Hﬁ?ﬁ:ﬁﬁmgﬂ

| ADAC e.V. — A major German automobile club —RFEREERE B RS

| BBE — Federal Association for Bioenergy Bt 334 #6Eth <

| BEE — Federal Association for Renewable Energies Bt 8B4 RIS

| Dachser GmbH & Co KG — A major German logistics company —Z F ZMEEYIR A A
| Deutsche Bahn AG — German rail company & E § &2\ 7

| Deutsche BP AG — German branch of British Petroleum 2 [E £ 812 B & E 43 &R

| Deutsche Post — German postal service + DHL 1 [E|#} B AR 55 FiDHL

| E.ONAG — The leading German energy supplier 405 H1E E GEiR (R &

|  Shell Germany — German branch of major oil company 72 {EE- KB A HA S RIEE 288
| VCD — An environmental NGO for transport —N3Zi@1TAl BIEFF1 14 IR R A 20

| VDA - German Association of Automotive Industry #EE;SZET A th<

_
A

| VDV - Association of German Public Transport Companies {EEA# X EARHS
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Baseline scenario

FOERI=

Basis for comparing impacts of measures

XTEE S0 B9 B Aiti= not a forecastA~ & T

The basics &

Transport section contains only (political) measures that reflect prevailing law (e.g. CO, emission
standards for passenger cars)

Azl R R M IR T VAR R (BUR)FE it (1 40: & FF i Z S W i HERUFR /)
Transport demand: Transport forecast of the German Federal Ministry for Transport
15 6 3 oK E E B FB AL 18 BB Az Ha T
| Adaptation to new socio-economic forecast datai® N F#HHI+t £ 255 N iE
| Consideration of higher fuel efficiency of passenger cars=% [& & S AR BEXHIE &

Energy demand (electricity, heat): “Leitstudie 2010” — Renewable Energy Scenario of the German Federal
Ministry of the Environment

BEIREE K (FB B E): “Leitstudie 2010”- {E[E BX FRIMEIHI R B4 gEIR A=
Updates on trend development (economy, population, mobility budget)

£ RS EFR(EF AORRIMETE)

Fuel prices increase to 1.66 €,,,/l petrol and 1.53 €,,,,/| diesel up to 2030
20304 BRFHA FR TN 55,58 1.66 €2010/F, 455 /91.53 €2010/F
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Transport demand In baseline development in

Germany EEE#MEREELRE

| Parameters: income, population growth, costs and freight volume

| 8. WA AOBK BEAREHE

| Passenger kilometres travelled increase by approx. 25% iz B 21K £425%
|  Freight kilometres travelled increase by approx. 75% %1z E121842975%

Passenger transportZ&iz Freight transportf{iz
(b pkm] b tkm]
1400 1200
1200 1000
1000 - 300
800 - 600
600 -
400 - 400 -
200 - 200 -
0 o .
2005 2010 2020 2030 2005 2010 2020 2030
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“Climate protection scenario”

‘S RRIPER

| Structural framework data remains unchanged Z5H#HE 2 HHIERIFAR T

| In-depth discussion in the scenario group on model and scenario
development

XHRBFIRI= T & BV RARN i

| Objective: development of a consistent and feasible scenario with the
aim of a considerable GHG-emission reduction in the transport sector

Bir: ARXBITLAF A E—ER—BRTHERE SAERHERT=

| Result: Package of measures and assumptions on the development of
framework conditions

HERAERFHF LN —IRFHELRE

- “Climate protection scenario”
"SERPEIR
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Main assumptions and measures of the “Climate

protection scenario”

*SlRRIFETR" B EZ BRI LIE)

Expansion of public transport service

N ZEIRSHY R

|Increase of operational performance by a maximum of 25% & &4 & A +8525%

|Shorter journey times through individual optimisation of service according to region type, e.g. higher
frequency, extended hours of operation

RIFZFMWXFEREENUIRS, MESHNE, EKESITHIE, UL EERNRITHIE

|Awareness of public transport service is increased

AHEZBIRSZNNERS

Emission standards for new passenger cars
MR EHEARR

|95 g CO,/km in 2020 & 60 g CO,/km in 2030
20204595 g CO,/km, 2030460 g CO,/km

|segment shift compared to baseline development

S5EELREX LRI T TZ

|Emission standards for new PCs are achieved on basis of efficient conventional vehicles and an increasing
share of electric cars (approx. 6 million by 2030)

T E ZEHRRE RS AT SERUIE BER E TR IR E D ENEE N A E A (220305 4 296007)
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Emission standards for light commercial vehicles

Z A E AR E

|147 g CO,/km in 2020 & 110 g CO,/km in 2030
202044147 g CO,/km, 203044110 g CO,/km

|Emission standards are achieved on basis of efficient conventional vehicles and an increasing share of electric
vehicles

HEARE R SEER AT BERY R B R E PR BR FE B &8 10 o B il
Efficiency improvement of other modes of transport

HEEmiE SRS

[Improvement of HDV :15% (2020), 30% (2030), compared to 2005
HDVEYIES: 15% (2020), 30% (2030), #HXIF2005%F

[Improvement of bus & rail: 8% (2020), 20% (2030)
B+ RHEERAIES: 8% (2020), 20% (2030)
Increases in fuel prices and mineral oil tax

PARMT AR R T BRI K

|Fuel prices increase to 2.0 €,,,,/| (2020) and 2.5 €,,,,/| (2030) for petrol ;5 ;M1 48 Z 202045k 2 2.0 €,y,/F
(2020), 2030F ik ZE2.5 €,,,,/F (2030)

|Calculation of mineral oil tax considering GHG intensity and energy content of fuel = diesel price in 2030: 2.69
€010/l BRFRESMRERARPEEE S EMITE LT YT = 2030F 5N 18 5 2.69 €5,/ F

- o R
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Biofuels — quota and criteria G419k %}- 1355 K &M

|Quota as in baseline: 10% 2020 andAz 20% 2030
FOEME: 10% 2020 & 20% 2030

|Additional: More ambitious social and environmental sustainability criteria — leads to a
limited variety of biofuels being used N o
ﬁJltgljﬁl\, X FL o R AT AT HFEL M BN 220K B S-S BUAT € A B R 1A R B9 246 14 32 2 PR

|

Optimisation of logistics ¥Rtk

|Improved trip patterns

DU TIE IR

|Optimised vehicle load through improved transport logistics
B U R R AL R a2

|Further reduction of the “empty run” share

H— IR R E

|Using telematics systems in freight transport

MmN AR EHER RS

D) o
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Fuel-saving behaviour behind the wheel £ & E&AITH

|Vouchers for fuel-saving training when buying a new vehicle

M L 2 B RV & RIEUINED

|Broad use of gear shift indicators in vehicles

I E SRS AR R

|Cheaper insurance premiums when participation in fuel-saving training can be proven

ARIUERS 5 T &ML A 23 E XAV R 27

|Implementation of corresponding directives for the public sector
AHEBIIHEAITHRIES

Telematics systemsFBENEHEE RS, |1&C technologies I&CHE AR T
|Use of telematics systems and |&C technologies leads to improved transport management

FERABNEREERS, 1I&C AFREA T EHEE

|Dynamic navigation systems which take up-to-date traffic news into account = reduced
congestion on German motorways and reduced fuel consumption

WU & # 3 IBE BESSMAR-EE SR QWK LISREMARTTIR R E D RARIERE

.
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German lorry toll fEEFZF T %%

|Lorry toll extended to all road types and all lorries with a total permitted weight of >3.5
tons

TEI BT ERARAL A FERTRNEEE>3.5M

|Toll increase to 0.50 €,,,,/km in 2030
Z 20304, 1T ER#RIEZ0.50 €,4,,/km

Promotion of intermodal freight transport #ZhR4IEKIE

|Public investment in the promotion of intermodal transport and financial support for
railway sidings

NSRRI TR B R NI S TS
Mega trucks LK%

|Increasing use of mega trucks (total length of 25 metres) in particular for transport of
high-volume goods

EINERBRFE(SIK25K)EH, Fal2XAERE
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Increasing use of renewable energies in rail transport

HE3ZIE PN GE A AT B REIR

|Share increases to 30% in 2020; additional energy demand after 2020 is provided by
renewable energies

FE 20204 12N ENIE Z30%; 2020 R FIEMEEIRE R KRB A BE IR

Speed limit on motorways &SR BZEIRRE
|Speed limit on motorways (120 km/h) reduces average fuel consumption
|5 N B BRI (1207 BB /N Bt ) b S H0 A 5E

Additional measures HE#EtE
|Lower average speed of lorries on motorways

TEAES \EﬁJ:EﬁEI’J SR E
|Abolishment of commuter lump sum & 1EIBEIZE— X M4 MNEA

|Promotion of cycling ({2 {BB1TESHIT
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Scenario assumptions & measures lead to demand reduction

and modal shift

SEBRRDONEXEURETRRRRIEE

Passenger transport &i&
1600 | Compared to baseline 2030
1400 520304 & EHMEL:
1200 | 15% reduction of passenger
1000 transport demand
400 FIEE KA 15%
£ 600 | Reduction of car/motorcycle
by transport by 23%
B IR ZE R 23%
200 .
| Increase of public transport by
. 26% and walk/cycle by 15%
\ \ = NEZZBIENN26%, H1T/B1T
HfE B TR Z 17180 15%
2010 2030
T/ ERE N NIZIAE
$17/81TE
Oko-Institut e V. FunpED BY:  Umwelt g | Bundesministerim
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Scenario leads to decrease of road freight transport and

modal shift

SH B 51T B> MR A R =

Freight transport $5i&

Compared to baseline 2030

|
1200 520304 & fEHEEL:
1000 | Increase of road freight
transport is lowered by 4%
800 N BE 4 1E B S H0 PR 4%
£ | Considerable shift from road
5 600 to rail and ship
200 NI BEHE AL J ek B FRRAREOSS
KRN
200 | Increase of rail transport by
19%
° o ok BTN 19%
A==
| Increase of inland water
transport by 18%
ABt7k iz 18 H118%
Woaw W ogm T omm
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Energy consumption can be lowered by 31% in 2030 compared to 2005. Share of

fossil fuels decreases and share of renewable energy increases SEMNE

5200554tt, 20304EREREFEMEIK31%. WABEDE FER THYE RS LA

Energy consumption of the transport sector

AZ i@l RE R IHFE | |
| Energy consumption 2030 is
reduced by 28% compared to
baseline and 31% lower than
2500 2005
| 2030 RYBEMRIHFELL EIE SR
FEAE 1>28%, 520054 FHEL L /D
2000 - 31%
ot R/ S
8= | Share of fossil fuels
:}z 1500 - 4y 7 decreases from 96% (2005) to
l%% 80% (2030)
s | AR 96%(20055F)
1000 - AR & Z80%(20304)
RH
500 - |  Share of biofuels increases
S from 3% (2005) to 15% (2030
| IR A 3%(20055 )14 N &
I - 15%(20304F)
=93 £ 93 BI=R
2005 2030 2030
“6k&lmtﬁut e.\(. Funoep By:  Umwelt R | Bordesministerium
Institut fir angewandte Skologie Bundes und Reaktorsicherheit 24

Institute for Applied Ecology Amt {‘:'}
Fiir Mensch und Umivelt



Up to 2030 reductions in greenhouse gas emissions of 37% compared to 2005 are
possible when all assumptions and measures are combined

520054F18EL, 2030FRRESEHIM THEI7NR T HER, AHERMARESERESSE

RENEIN

GHG emissions of the transport sector
il iR = S
- |  Direct GHG emissions and
upstream emissions from fuel
250 and vehicle production are
takeninto account =~
) %ﬁ%ii]i%ﬂ&,\iiﬁi#ﬁ’ﬂﬂi’%
15% BB HER BRI
= - 37% -
= 28% o1 Baseline scenarioE R =
= considerable reduction of GHG
&= 150 ~¥Y emissions — due to improved
HE efficiency and increased share
Pt of biofuels
3 o1 T AR B R E MO 4R
= 100 A MBURE SFHEM A E 4
2, ATk
| Climate protection scenario
50 | - Hf SIRFIFRIR: _
2005 to 2030 reduction of GHG
- FE emissions by 84 million tons
- (37%) is possible )
e RS e
28, 0)7= A BEH
2005 2010 2015 2020 2025 2030
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In freight transport a trend reversal can be achieved — GHG emissions can be
reduced by 17% in 2030 compared to 2005 RENELN

BB E, WHEBERSEIA 52005448, 2030EREESEHEEUS L 17%

GHG emissions of freight transport
= | Baseline scenario
iz R = SRR Sagelin:
Despite strong increases
70 in transport demand,
GHG emissions increase
by 4 million tons only
60 R%@ﬁkﬁﬁjﬁi‘k@;ﬁ H
) 73 %’—Tﬁiﬂliﬁﬁl {18/ 7400
N= H
/m
—%" 50
TN 40 | Climate protection
HE scenario S E R I &
i)' Significant decrease of
3 30 9 million tons (17%) is
5 possible — due to higher
= transport and energy
20 efficiency and lower
GHG intensity of fuels
10 L - %;& EH?E%E@@LH&/)?%UH%K
. e J MR IR 5 AR
RIS ,  KIiE N #5900 750
- : : , , (17%) &R HEMH
2005 2010 2015 2020 2025 2030
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In passenger transport a reduction of GHG emissions of 44% by

2030 compared to 2005 is achievable
520054 8L, 20304 & MR E SAHEBR R 44%

GHG emissions of passenger transport | Baseline scenario R &
s— g s GHG emissions reduced by 30
EENmESEHR million tons by 2030 — in spite of
increasing mileage due to
improved efficiency and
increased share of biofuels
] REHTREMURS K E YRS
guammAE e, BESE
19%\' HEREI20304 Y8 ./>'3,00075
- 140 - 449 | Climate protection scenarios
i 31% IR RIFEIR:
= 120 Significantly higher reduction
% \ potentials (75 million tons):
i 100 ~ Emissions can be reduced by
W 44 % compared to 2005 — due to
T 30 demand reduction, more energy
o efficient vehicles, biofuels and
&, 60 modal shift
0 L | EAIEAHEREEE (7,500
—— HE i): ATERELD. BESEedE
50 L B EOIER . A IARLR TR
- AR R, 520055 HAELHER AT BEAR
- I I I I 44%0
2005 2010 2015 2020 2025 2030
bk&lmtﬂut eV. FunDED BY:  Umwelt g | Bundesministerum
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Passenger transport: GHG emissions of cars remain dominant, but its

share decreases while aviation has the largest growth rate

FE FENRESHFHRNAES, BEOBEEENTEHMHSEIE KT T

GHG emissions by mode and fuel
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The use of sustainable biofuels and renewable energy for electric vehicles

reduces GHG emissions by 26 million tons in 2030 e
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GHG mitigation measures with highest impact in
Renewbility-scenarios
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Summary 245

|  The “Climate protection scenario” was developed by stakeholders in the form of a package of measures
and assumptions on development of framework conditions.
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|  Key results are
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| GHG emissions can be reduced by 37% by 2030 compared to 2005 — despite a further increase of
transport demand.

520055 18LE, RESAHIMAIE2030F R D37%, REEBHFKE—FIEM.

| Dynamics in passenger and freight transport are very different: GHG emission reduction in passenger
transport is much higher (44%) than in freight transport (15%) by 2030.
EEESREHEISFHEEANEEXR: £ 2030 FEEHLEE SARHIEL 521589 (15%) 511 % (44%).

| Total energy demand in transport sector is reduced by 31% up to 2030 and share of renewable
energies used in transport sector increases from 4% to 19%.
Z 20304, i S HREIRF KA 31%, RIEAEREREIZEAIBEIMA%IEZE19%.,

| The “Climate protection scenario” shows a large potential for emission reduction in the transport
sector, but the underlying assumptions and measures are far more ambitious than current regulation
in the transport sector.
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Thank you for your attention!
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