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Context

e EU objective of maximum 2 degree increase

e | ow Carbon Economy Roadmap
o Adopted March 8th
Q Foresees 50-70% GHG reduction from transport

e [ ransport White Paper
o Adopted March 28t

Q Strategy aiming at 60% reduction in transport
GHG by 2050




#™*  “EU Transport GHG: Routesto 2050?”
*+++*  (Goals of project

Carried out in 2009-10

Begin to consider long-term GHG policy framework for
transport In context of need to reduce overall emissions

Medium to/lenger-term (2020 to) 2050) 1.e. moving beyond snoert-
term poliicy measures

dentifiy what we knew: abeut reducing tiansport's GHG
emissions and Wiiat We 6o not

Identiiiy by Winenwe needite) take action and What that: Saeuld e

Qualitaniveand quantitative appreach (necessariiy given
timeframe)

[ERgage tiransport and otihelr siakenoeldersiin aiseussing Wiiat
transpert might have te)deliverin temms o GIHG emissiens
ieductiens /2050

Covered alf medes it malnifocus eniroad




Projected BAU-a GHG
emissions by mode
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“EU Transport GHG: Routes to 20507”
Optionsto reduce transport GHG emissions...

GHG emissions reductions in transport

Decarbonise Make vehicles Efficient use of
transport more energy/ vehicles, e.qg.
energy GHG efficient co-modality

Efficiency of
system

17 Technical project papers and reports
covering a range of topic areas




“EU Transport GHG: Routes to 20507”
Part 1 - Assess current knowledge

e Options:

O Inventory and assessment by mode of the technical and non-technical
actionsthat can be taken to reduce GHG emissions.

O ldentification of likely scale of emission reduction

e Policies:

O Assessment of potential policy instruments for stimulating uptake of
these options

O Issues, risksand limitations associated with these options and
Instruments

e Other Influences:
O Energy security: understand impact of options
Other sectorsimpact on transport demand
Factorslimiting uptake of options
Other studies: identify assumptionsre options and policy instruments
Potential technological game-changers

Q
Q
Q
Q




“EU Transport GHG: Routes to 20507”
High level findings— technical options

Potential technical improvementsto existing technologies for all
modes

Up t0 50% lower energy consumption per unit transport (compared
to current new vehicles) by 2050 from e.g.:

O Electrification of drivetrains, recovery of energy
O Improved aerodynamics, lighter vehicles
Reduction petential firom changesto fuelsenergy:

O Electrification of powertrains
O Fully electric vehicles for (short-distance) road vehicles and trains
O Hybridisation of vehicles on other road applications
O Biofuels (in longer-term) for long distanceroad freight, aviation,
Inland water ways?

O Fuel cells/lhydrogen: Specialised road (fleets, urban buses) and
rail applications

o Wind and Liquefied Natural Gasfor maritime ships




“EU Transport GHG: Routes to 20507"

IWW —technical options

Table T:

GHG emissions reduction potential of the technical inland shipping options

Technical option

Current reduction potential on
ship level where applicable

Current payback time

Powertrain
More efficient engines 15— 20% > 10 years
Diesel-electric propulsion 10% > 10 years

Reduction of required
propulsion

Larger units (economy of
scale)

Up to 75% depending on
difference in scale

Mo general conclusion
possible

propulsion systems

Improved propeller systems 20 — 30% Short payback time
Improved hull design 10 - 20% Short payback time
Computer assisted trip 5-10% < 1 year

planning and speed

management

Lightweight hulls 5-15% = 10 years (expenmental)
Alr lubrication 10% Lnknown {experimental)
Whale tail'expenmental 25% LInknown (experimental)

European Commission: 9




“EU Transport GHG: Routes to 20507”
High level findings— non technical options

Similar non-technical options applicable across modes
Optimisation of speeds and routes:
Q Speeds. Limitsand enfor cement
o Eco-driving/improved driving behaviour - 10% (short-term)?
O Routes. Voyage optimisation, air traffic management
Improved maintenance andl vehicle optimisation
Optimised utilisation ofi freight and passenger: transport
Co-moedality/moedall shift — GIHG henefits depend on:
O Differencein carbon intensity of the modes concer ned; and
O Potential volumes/passenger that can be shifted
Improved siruciure andl planning| el transpert system
Viehility management and system) elfiiciency measuires
Potential rele of Intelligent Transpert Systems

Reduction poetential highly: dependent eI SpECiilc Gif CUmSsiances; e/g.
pProeducts bengliransporied




“EU Transport GHG: Routes to 20507"
IWW — non technical options

e Speed optimisation

QStrongly dependent on fuel pricing or
possible CO, instrument

e | mproved maintenance

o Limited information — possibly 3-5% per
component

e JUSE—IRItImereuting
oLikely to belimited in practice




“EU Transport GHG: Routes to 20507"
High level findings— policy instruments

e Similar policy instruments applicable across modes

e Regulation to set standards, e.g.
o Vehiclefuel efficiency/CO, emissions;
O Fuel carbon intensity.

Econemic instrumentsto, e.g.:
O Increasethecost of use
O Incentivise different patterns of purchase or use
O Removal of subsidiesand perverseincentives

Spatiall planning/infirastructure provision to:
O Minimise need for travel
O Enableuse of least carbon intensive modes
Infiermation pPoeliciesteIncEease awareness of, €.0.:
o Climate change reduction options
O Travel options available
O New transport technologies

Ultrmate GIH G reduciion poiential depends on  scale; scopeand level
Ol ambIeR Gl PGy RS UMEnts




“EU Transport GHG: Routes to 20507”
| llustrative scenari10s

e Optionsand policy Iinstruments papers provided
overview. of:

O Reduction potential of various options by mode
o Potential policy instrumentsfor stimulating uptake of these options
Q Issues, risksand limitations associated with these options and instruments

e Other influencesinform development of illusirative

Scenarios:
O Assumptionsin other studiesre options and policy instruments
o Timing issuesfor policies
O Energy security implications
O Possible breakthrough technologies

e SUIL TTANllustrative scenarios el :
O Range of possible scenariosto reduce transport GHG
o What do these mean for GHG emission reduction potential in transport
O Assumptions made are transparent way
O Assumptions can be altered to illustrate what change this might deliver




“EU Transport GHG: Routes to 20507"
Combination scenarios assessed

Technical: Increased biofuels penetration

Technical: Mandatory CO, standards and biofuels

Technica + Planning + Modal Shift

Technica + Planning + Modal Shift+ Speed + FED Training

Technica + Planning + Modal Shift+ Speed + FED Training
+ Tax (inc CO, Price)

Non-Technical: Planning + Modal Shift+ Speed + FED
Training + Tax (inc CO, Price)

e Combination impactsare NOT additive —based on multiplicative
combinations of % changes, e.g. for change of X% and Y% for two different
scenarios, total impact is: ((1+X%) x (1+Y%) —1)
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“EU Transport GHG: Routes to 20507"
Comparison of scenarios assessed

Total Combined (life cycle) GHG emissions (Sum All)
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“EU Transport GHG: Routes to 20507"
Scenario 2a — only technical measures

Total Combined (life cycle) GHG emissions, C2-a
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“EU Transport GHG: Routes to 20507"
Scenario 6a — all non-technical measures
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“EU Transport GHG: Routes to 20507"
Cumulative GHG comparison

Total cumulative GHG emissions, 2010-2050 (Sum All)
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“EU Transport GHG: Routes to 20507"
Impact of CO, price

=== = 50% Reduction
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“EU Transport GHG: Routes to 20507"
Energy assumptions— scenario C5

Average GHG emissions factor by energy carrier (Sum All)
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“EU Transport GHG: Routes to 20507"
Efficiency assumptions— scenario C5
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“EU Transport GHG: Routes to 20507"
Passenger demand — scenario C5

Total demand by passenger mode
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“EU Transport GHG: Routes to 20507"
Freight demand — scenario C5

Total demand by freight mode
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“EU Transport GHG: Routes to 20507"
**** |ndications from scenario C5

Average new vehicle emissions per vehicle-km
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“EU Transport GHG: Routes to 20507"
| ndications from scenario C5

Total energy use by energy carrier (Sum All)
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“EU Transport GHG: Routes to 20507"
Decomposition of iImpacts C5

Total Combined (life cycle) GHG emissions (Sum A
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~*+, " EU Transport GHG: Routes to 20507"
* ..~ Possiblelongterm policy actions (1)

Regulation of energy or GHG efficiency of vehicles
O For all modes
O Stepwisetightening
O Test cyclesreflecting real life emissions
Regulation ofi energy carriers:
O Shift to low-carbon alternativesfor current fuels

O Strong interaction with other sectors (energy, food)
O Broad facilitation and standardization needed for major shift

Spatial, Ifirastructure, speed and tiraliic imanagenment
policy at all levelsiand abolisament el subsidies to;

O encourage slow modes
O influence demand/system efficicency
O put higher weight to GHG reduction in EIA, SEA and CBA

NOnEIranspoert pelicy o transition to transport
extensive ecenomic growthni(eg. development ol Green
GbP)




~*+, EU Transport GHG: Routes to 20507"
~. ..+ Possiblelongterm policy actions (2)

e Set of pricing policies at all levelsto:
O Support uptake of low-carbon technology
O Influence demand
O Improve efficiency of thetransport system

e Generic pricing Instrument:
O Carbon tax on fuel
O Transport in ETS or separate emission trading scheme for transport

e Other key pricing Instruments;
Kilometre-charging
Vehicletaxation (differentiated to fuel efficiency)
Company car taxation (50% of new carsis bought by companies!)
Remove tax exemption for travel expense declaration
Same VAT regimefor all transport modes
L and use taxation
Parking fees and per mits




Follow up:

e “ [ransport GHG: Routesto 2050” follow-on project
to provide further insights:
O Co-ben€fits
O Embedded emissions (vehicles and infrastructure)
o Knock-on consequences
O Lesstransport intensive structures
O Major risksand uncertainties
O SULTAN further development
Q Interaction between pre and post 2020 policies
O Cost effectiveness of packages




~*+, " EU Transport GHG: Routes to 20507"
..+ Key Conclusions (1)

e Transport demand and GHG emissions expected
to keep on growing without policy intervention

e [0 meet long term goals reguirestransport
GHG emission reductions ofi the order of 60%
compared te 1990

e Broad range of ambitieus optiens reqguired:
technical, structural and inmpreved system
efficiency

e Under-achievement in eneareaimpliesimore
Effort (i others

o \Nepolicy siver hullesrexisis-mix ol Pelicy
Instrumentsinesded




~*+, " EU Transport GHG: Routes to 20507"
..+ Key Conclusions (2)

e Over half potential reduction is due to technical
measur es (mainly decarbonisation of fuelsand
vehicle efficiency), with the remainder due to non-

technical measures
e All government levelsneed totake action:

O Energy efficient vehicles and low carbon energy: particularly national
and international level

O Moreéefficient transport system and transport system efficiency:
action at all levelsrequired

e Ulgent need fior actien hecause ol lonaglliead tinmes
andirFisksiel policiesiacnieving lessthian expected
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EU Transport GHG: Routes to 20507
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YOU CONTROL
CLIMATE CHANGE.

TURN DOWN. SWITCH OFF. RECYCLE. WALK. CHANG




