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Business as usual, i.e. the projected baseline of a trend assuming that
there are no interventions to influence the trend.

Battery electric vehicle, also referred to as a pure electric vehicle, or
simply a pure EV.

A range of liquid and gaseous fuels that can be used in transport, which
are produced from biomass. These can be blended with conventional
fossil fuels or potentially used instead of such fuels.

A gaseous biofuel predominantly containing methane which can be used
with or instead of conventional natural gas. Biogas used in transport is
also referred to as biomethane to distinguish it from lower
grade/unpurified biogas (e.g. from landfill) containing high proportions of
CO..

Biomethane is the term often used to refer to/distinguish biogas used in
transport from lower grade/unpurified biogas (e.g. from landfill) used for
heat or electricity generation. Biomethane is typically purified from
regular biogas to remove most of the COs,.

Compressed Natural Gas. Natural gas can be compressed for use as a
transport fuel (typically at 200bar pressure).

Carbon dioxide, the principal GHG emitted by transport.

Carbon dioxide equivalent. There are a range of GHGs whose relative
strength is compared in terms of their equivalent impact to one tonne of
CO,. When the total of a range of GHGs is presented, this is done in
terms of CO, equivalent or COe.

European Commi s s i-Gemeflson Dranspertcand Energy.e
This DG was split in 2009 into DG Mobility and Transport (DG MOVE)
and DG Energy.

The most common fossil fuel, which is used in various forms in a range of
transport vehicles, e.g. heavy duty road vehicles, inland waterway and
maritime vessels, as well as some trains.

European Environment Agency.

Electric vehicle. A vehicle powered solely by electricity stored in on-board
batteries, which are charged from the electricity grid.

Fuel cell electric vehicle. A vehicle powered by a fuel cell, which uses
hydrogen as an energy carrier.

Greenhouse gases. Pollutant emissions from transport and other
sources, which contribute to the greenhouse gas effect and climate
change. GHG emissions from transport are largely CO..

Hybrid electric vehicle. A vehicle powered by both a conventional engine
and an electric battery, which is charged when the engine is used.
Internal combustion engine, as used in conventional vehicles powered by
petrol, diesel, LPG and CNG.

The principal fossil fuel used by aviation, also referred to as jet fuel or
aviation turbine fuel in this context.

In relation to fuels, these are the total emissions generated in all of the
various stages of the lifecycle of the fuel, including extraction, production,
distribution and combustion. Also known as WTW emissions.

Liguefied Natural Gas. Natural gas can be liquefied for use as a
transport fuel.

! Terms highlighted in bold have a separate entry.
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Liguefied Petroleum Gas. A gaseous fuel, which is used in liquefied form
as a transport fuel.

Million tonnes of CO-e.

A gaseous fossil fuel, largely consisting of methane, which is used at low
levels as a transport fuel in the EU.

Natural Gas Vehicle. Vehicles using natural gas as a fuel, including in its
compressed and liquefied forms.

Oxides of nitrogen. These emissions are one of the principal pollutants
generated from the burning of fossil and biofuels in transport vehicles.
These deliver GHG emissions reductions in transport and can be
technical or non-technical.

Also known as gasoline and motor spirit. The principal fossil fuel used in
light duty transport vehicles, such as cars and vans. This fuel is similar to
aviation spirit also used in some light aircraft in civil aviation.

Plug-in hybrid electric vehicle, also known as extended range electric
vehicle (ER-EV). Vehicles that are powered by both a conventional
engine and an electric battery, which can be charged from the electricity
grid. The battery is larger than that in an HEV, but smaller than that in an
EV.

Particulate matter. These emissions are one of the principal pollutants
generated from the burning of fossil and biofuels in transport vehicles.
These may be implemented to promote the application of the options for
reduci ng GHGemgsgians.t 6 s

Tank to wheel emissions, also referred to as direct or tailpipe emissions.
The emissions generated from the use of the fuel in the vehicle, i.e. in its
combustion stage.

Well to tank emissions, also referred to as fuel cycle emissions. The total
emissions generated in the various stages of the lifecycle of the fuel prior
to combustion, i.e. from extraction, production and distribution.

Well to wheel emissions. Also known as lifecycle emissions.
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Executive Summary

Introduction and background to this project

In March 2010, the European Commission announced that it would make proposals to
decarbonise transport. This announcement implicitly recognises that reducing greenhouse
gas (GHG) emissions from transport is fundamentally important in meeting ambitious long-
term, economy-wide GHG reduction targets. As yet, there has been no international
agreement on such targets, but in December 2009 EU leaders called for international action
in line with the EU objective of reducing GHG emissions by between 80% and 95% by 2050
compared to 1990 levels.

Decarbonising transport is |likely to be challer
(GHG) emissions have continued to increase in recent years in spite of reductions in most
ot her maj or sectors of the economy. This trend

ability to achieve its long-term, economy-wide GHG reduction objective (see Figure 1). Under

the assumptions used in this project, which included a continuation of recent improvements

in vehicle efficiency,in205 aauld lpe@4% higiser tiahtGeywarei s si ons
in 1990 and around 25% above 2010 levels without additional policy intervention. This

increase is largely due to the anticipated growth in transport demand, particularly for

maritime transport (+87% from 2010 to 2050), aviation (+103%) and road freight (+79%). As

a result, the GHG emissions of maritime transport are projected to increase by more than

65% between 2010 and 2050, while those of aviation and road freight are anticipated to go

up by more than 50% and 45%, respectively.

Figure 1. EU overall emissions trajectories against transport emissions (indexed)
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Source: EC DG Energy (2010) and SULTAN lllustrative Scenarios Tool®

2 Projections based on data from the SULTAN lllustrative Scenarios Tool (BAU-a scenario) and
historic data from DG Energy (2010) EU energy and transport in figures Statistical Pocketbook 2010
Luxembourg, Publications Office of the European Union, 2010.
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In this context, it is important for the Commission to consider the long-term policy actions that
mi ght be necessary to reduce transportéds
instruments already in place. This project aimed to provide information and analysis to assist
the Commission with its thinking in this respect. It was undertaken for DG Climate Action
(previously DG Environment) between December 2008 and March 2010 by a team led by
AEA, and also involved CE Delft, TNO, ISIS and Milieu. The aim of the project was to identify
the GHG reductions that might be achieved from all modes of transport, including
international aviation and maritime transport, by 2050 and the policy instruments that might
be required. It was based on a review of the evidence, extensive stakeholder engagement
and the development of an illustrative scenarios tool called SULTAN?.

There are particular challenges associated with a project that is attempting to look 40 years
into the future. First, it is difficult to know whether the transport vehicles and services of 2050
will be similar to, or distinctly different from, those of 2010. Second, as transport is largely a
derived demand, which is determined by wider societal and economic developments, the
society and economy of 2050 will be an important element in determining transport demand
in 2050. However, given that some of the vehicles that will appear in the fleet in the next 10
years are likely to still be operating in 2050, particularly ships and aircraft, action taken in the

GHG

next 10 years wil/l influence transportodos GHG

structure of the transport system, e.g. through changes in spatial planning, often take years
to have their full impact, while new technologies typically take a number of decades to
develop and mature. Hence, while challenging, this project was important in identifying what
could be done given existing expectations.

The review of evidence

An important element of the project was a review of evidence on available options, i.e.
technical and non-t ec hni c all measures that potenti al
and on potential policy instruments that could stimulate the uptake of these options. This
review was presented to and discussed with stakeholders at a series of meetings throughout
the project.

The review identified that there were technical options that could reduce the GHG emissions
of all modes of transport. These included options to reduce the GHG intensity of existing
conventional fuels (through increasing the use of biofuels), improvements to the energy
efficiency of existing vehicles and increased use of alternative energy carriers, such as
electricity and hydrogen. Whilst it is not possible to anticipate technologies that have not yet
been invented, an attempt was made to look at whether there are any promising concepts
that could have a revolutionary impact on the transport sector and a major impact on GHG
emissions. Most such technologies appear to raise the risk of increasing GHG emissions.
Personal Rapid Transit systems appear to be one of the few options that might offer
significant reduction potential, albeit for a limited part of the transport market.

The review concluded that energy efficiency improvements on some new vehicles of up to
50% are anticipated by 2050 (compared to 2010 levels), particularly for aircraft and ships,
whereas for other modes the potential improvements are likely to be less without the use of
alternative fuels and energy carriers. A range of non-technical options that could be taken up
across all of the modes was also identified, including optimising speeds and routes,

® SULTAN (SUstainabLe TrANsport) is an Excel-based tool that employs a backcasting approach to
identify the potential implicatonsfor transport és GHG emissions of
and non-technical options, supported by appropriate policy instruments. The tool is not based on a
least-cost approach and is not predictive.
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maximising utilisation of vehicles, maximising the use of co-modality and improving the
structure of the transport system.

Risks and uncertainties

It is important to note that the project was a backcasting exercise and therefore considered
what would need to be put in place, but did not in great detail take account of whether the
policies were likely to be implemented. While the technical reduction potential of the options
considered was thoroughly considered, this does not guarantee that the options can or will
actually achieve such GHG reductions in practice. There are likely to be different concerns
and interests at play that may hamper the putting in place of many of the policies envisaged.

Another major uncertainty arises from the boundaries of the project and the assumptions that
are made in other studies that have fed into this project. This is particularly the case for the
decarbonisation of the energy used in transport. For example, while biofuels have the
potential to reduce the GHG intensity of existing fuels, there are concerns about the
availability of such fuels and the GHG reductions that are delivered once wider impacts, such
as those associated with land use change, are taken into account. Similarly, electricity and
hydrogen have the potential to deliver low carbon energy to some transport vehicles, but this
requires that this energy is produced from essentially carbon-neutral sources. Challenges
also exist in terms of the cost of these carriers and energy storage.

These risks and uncertainties merit further investigation, but point to the GHG reductions

identified in the project as representing an upper bound of likely achievability. They also

underline the need for a broad, ambitious and co-ordinated st r at egy to reduce t
GHG emissions that requires the uptake of a wide range of technical and non-technical

options.

Scenario analysis: estimating the potential of all GHG reduction options

Taking into account these potential risks and uncertainties, a series of scenarios were

developed in the SULTAN illustrative scenarios tool to estimate the potential GHG emissions

that could be achieved in the transport sector. It is important to note that because in many

cases there are interactions between individual measures, the order in which they are

applied will affect their relative effectiveness. The first scenario focused on what could be

achieved by substituting conventional fuels with biofuels. In this scenario, it was assumed

that by 2050 biofuels could achieve well-to-wheel average GHG emissions savings of 85%,

which is more than double the average savings in 2010, but that their use would be limited by

the maximum production potential that has been estimated for the EU. In this case it was
estimated that transportoés GHG emissions woul d ¢
by 2050 (savings of 26%, 535 MtCO,e, on BAU for 2050), although these would be slightly

| ower than transportodos Bdw@2)emi ssions in 2010 (se

The potential GHG emissions resulting from improvements in the technical energy efficiency
of vehicles were estimated in another scenario in SULTAN, which concluded that these could
deliver areductionint r ansport 6 s GH® ahd98 Isvelohby 050 (savings of
50%, 1,014 MtCO,e, on BAU for 2050). For new cars, this assumed the virtual elimination of
pure internal combustion engines from the vehicle fleet and that these were replaced with
significant numbers of hybrids, plug-in hybrids, electric and fuel cell cars. For other modes
the potential for such a shift in technology is much more limited, but shifts to alternative
energy carriers were assumed where it was considered that this might be possible. This
scenario also assumed that the production of electricity and hydrogen used by transport
would essentially be carbon-neutral.

If all technical options were taken up, i.e. if biofuels were used to reduce the GHG intensity of
fuels, in addition to very significant improvements to the technical energy efficiency of

AEA iX
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vehicles, it was estimated that GHG savings of 36% on 1990 levels (savings of 63%, 1,299
MtCO.e, on BAU for 2050) could be achieved by 2050 (see Figure 2ii)*. Consequently, on
the basis of the scenarios developed for SULTAN, it can be concluded that it seems very
difficult (if not impossible) to reduce GHG emissions from transport by 50% or more through

the uptake of technical options alone.

Figure2: Reductions in

transportos
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iii) the introduction of economic instruments to improve the economic efficiency of transport
and the creation of a level playing field AND the stimulation of other technical and non-
technical options for all modes (scenario C5c)
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* Note that the separate figures for biofuels and improvements in the technical efficiency of vehicles
are not additive, as the uptake of both options would reduce the individual impact of the other.
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A series of scenarios were developed in SULTAN based on the findings from the review of
non-technical options. These concluded that if non-technical options were taken up in
addition to technical options, GHG emissions from transport could be reduced by around
89% by 2050 compared to 1990 levels (see Figure 2iii) (savings of 94%, 1,923 MtCO,e, on
BAU for 2050). This required the introduction of policy instruments to stimulate the uptake of
a range of non-technical options, including improved spatial planning, speed enforcement,
lower motorway speeds and more fuel efficient driving, to improve the efficiency of the
transport system. Additionally, economic instruments were used to create a level playing field
across all of the modes (from the perspective of their taxation), to internalise a range of
external costs and to remove existing subsidies. Of these individual scenarios, harmonising
fuel duties and VAT across the modes (at the level of those currently paid by private road
transport) delivered GHG savings of over 10% compared to business as usual (BAU), while
the inclusion of a high CO, charge in fuel prices has the potential to deliver nearly a 20%
reduction compared to business as usual.

Both technical and non-technical options are needed

I't can therefore be concluded that in order to
89% compared to 1990, it is essential that both technical and non-technical options are taken

up. Given the already ambitious assumptions underlying the technical scenarios, it would be

very challenging (if not impossible) to deliver such levels of GHG emission reduction by
stimulating technical options alone, particularly in light of the significant uncertainties and

risks associated with the principal alternative fuels and energy carriers. Additionally, the

modes with the largest projected growth have relatively fewer decarbonisation options and

often have slower fleet turnovers.

The importance of co-benefits

It is also important to note that many of these options also have the potential to contribute to
the delivery of other EU and national policy objectives, as they deliver co-benefits. For
example, any option that reduces the demand for energy contributes to delivering energy
security objectives, while options that reduce the amount of fossil fuels used have the
potential to reduce the amount of conventional pollutants emitted. Additionally, some of the
options could be taken up for other reasons, e.g. co-modality in urban areas is often
promoted to ease congestion and enable access. Taking these elements into account is vital
to understand the cost-effectiveness of GHG reduction policies rather than focussing purely
on the cost of GHG avoided.

The problematic issue of costs

In order to ensure that the most appropriate policy action is undertaken, the issue of costs
becomes important. However, the consideration of costs is problematic when attempting to
assess the options and policy instruments that are needed for meeting a target that is 40
years into the future. Additionally, there are issues with attempting to estimate the costs
associated with climate change, where there are risks of rapid and dramatic changes to the
climate. While the estimation of the costs of GHG abatement and Marginal Abatement Cost
curves are useful for comparing options, such assessments are too narrow to dominate the
discussion on GHG abatement for a number of reasons. Of particular importance in relation
to the delivery of a virtually carbon-neutral transport system is the fact that the stimulation of
least cost options might not be appropriate, as a transition, rather than incremental changes,
is required. Additionally, some of the options that are not yet cost effective have long lead
times and therefore need to be implemented at an early stage in order that they can
contribute to meeting the 2050 targets. Focusing on the least cost GHG abatement options
also risks ignoring the co-benefits of these options, which can also be significant.
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Impacts of speed and wider economic trends

As transport demand is dependent on wider social and economic trends, achieving a virtually
carbon-neutral transport system by 2050 also requires action in the wider economy and
society. In recent decades, there has been an apparent link between existing patterns of
economic development and the demand for transport, even though demand for passenger
travel has been increasing at a lower rate than economic growth. While there is some
evidence from the UK that demand for daily passenger transport might be reaching a
saturation point, other evidence suggests that people are prepared to travel between 60 and
70 minutes a day. Consequently, as modes have become faster, and faster modes have
become more widely available, travel has increased. On the other hand, one of the drivers of
transport demand i population growth T is predicted to become a decline over the next 40
years. Hence, there are a number of alternative and potentially contradictory trends in
transport and the wider economy and society that need to be better understood in order to
ensure that transport can be virtually decarbonised by 2050.

Policy conclusions: How to achieve significant GHG reductions in transport

In theory, in a perfect market, the use of economic instruments to internalise the external
costs of transport, and thus reduce GHG emissions and other externalities, is the first best
and most efficient approach. However, in practice, deviations from such an approach are
necessary for a number of reasons, not least the challenge of addressing the split incentives
that exist within the transport system, e.g. it is the manufacturers that are required to invest in
(initially expensive) technology, whilst it is the users who benefit from the subsequent
reduced fuel consumption. Hence, it will be necessary to apply both push (supply side) and
pull (demand side) instruments. This is especially the case with respect to the transitional
technologies that are needed, as these are characterised by long lead times and require high
investments in (energy) infrastructure.

Hence, regulation to improve the energy efficiency of all vehicles i not just the road vehicles
that are currently targeted by EU legislation T is needed, coupled with parallel legislation to
reduce the GHG intensity of the fuels and energy used by all transport modes. This is
particularly important as delivering virtually carbon-neutral electricity and hydrogen will also
require action in sectors other than transport. Hence, regulations need to designed so that
they act together to foster the co-evolution of the transport and energy systems that are
needed for a virtually carbon-neutral transport system. Additionally, systems need to be put
in place to ensure that the fuels and energy used by transport deliver improvements in GHG
intensity when measured over their entire lifecycles, and that the increased use of such fuels
and energy carriers does not have other adverse environmental impacts. In most cases,
such regulations will need to be developed at the EU level, although for international modes
such as aviation and shipping, it might be more appropriate, although more difficult, for
regulation to be at the global level, e.g. through the respective international organisations.
Given the longer lifetimes and therefore lower fleet turnovers for these modes, it is
particularly urgent that the necessary regulation is introduced as soon as possible.

In parallel, there is a need to internalise the external costs of transport, e.g. by including a
CO, charge in fuel taxation and using kilometre charging to internalise the external costs of
air pollution and congestion. Targeted economic instruments should also be applied to
stimulate the purchase and use of more fuel efficient vehicles and less GHG intensive fuels
and energy carriers, while existing hidden subsidies and perverse incentives should be
eliminated. In the short-term, the EU has a role to play in enabling and stimulating these
instruments, while in the longer-term, there might be a case for a more extensive instrument,
such as a carbon tax or emissions trading for transport.

A range of other policy instr uments&SHGamesioad, s o

such as improved spatial planning, the enforcement, imposition (where necessary), and
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lowering of speed limits and instruments to stimulate co-modality. Information instruments
should be used inter alia to increase awareness of the need to, and means, of reducing GHG
emissions from transport, inform users of the range of transport options available and
overcome any barriers relating to unfamiliarity with new technologies or transport modes.
While economic instruments and regulation can help to stimulate innovation and the
development of new technologies, other instruments are also useful in this respect, including
support for fleet tests, demonstration programmes, research and development. Green public
procurement should also be used to assist hew, more expensive technologies to increase
their market share. In addition, the use of complementary instruments is important to address
any rebound effects that might result from, for example, reductions in the marginal cost of
travel resulting from the use of more energy efficient vehicles and any additional travel that
might be stimulated by increases to the capacity of the transport network.

Given the GHG emissions reductions required, early policy action is needed to stimulate the
uptake of the range of options available to the extent required. As noted above, the EU has a
role in enabling and stimulating the use of many of these instruments, but action is also
needed at the Member State and regional/local levels. In summary, at the EU level the
following policy instruments are needed:

e Regulation of the energy efficiency of vehicles and the GHG intensity of fuels and
energy carriers. Relevant standards for all vehicles for all modes should be
developed, in cooperation with international bodies such as the IMO and ICAO where
appropriate and possible. Once in place, such standards should be progressively
tightened and developed in parallel with the equivalent policy targeting the GHG
intensity of fuels and energy carriers.

e Standards and criteria to ensure that alternative fuels and energy carriers deliver
GHG emissions and do not have other adverse sustainability impacts.

e Economic instruments to internalise the external costs of transport for all modes and

the harmonisation of pricing policies for transport.

The elimination of existing hidden subsidies and perverse incentives.

Support for innovation and the development of new technology.

Review of EU policy towards the development of transport networks.

Development of evaluation tools to reflect better GHG emissions.

Additionally, some important policy instruments that are needed are usually considered to be
the competence of Member States or regional and local authorities. The Commission and the
relevant authorities should work together to achieve coordinated action and share good
practice with respect to:

e Harmonising and lowering speed limits.

e Optimal spatial planning policies for GHG reduction in transport.

e Setting the framework for the differentiation of vehicle taxes (purchase, registration
and circulation) by CO, emissions.

e Develop new business models for transport.
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1 Introduction

1.1 Theneedtor educe t r greenlpoose a8 emissions

In the run-up to the Conference of the Parties of the UN Framework Convention on Climate
Change in December 2009, the leaders of the EU6 s Me mb e rcalledltfon sigmificant
reductions in global greenhouse gas (GHG) emissions:

iThe European Counci l calls wupon al/l Parti es
reductions of at least 50%, and aggregate developed country emission

reductions of at least 80-95%... It supports an EU objective, in the context

of necessary reductions according to the IPCC by developed countries as a

group, to reduce emissionsby 80-95% by 2050 compar’ed to 1990

The key role that transport has to play in this long-term economy-wide aspiration was
underlined by European Commission President Barroso in his Political Guidelines for the
next Commission® where he emphasised the need to maintain the momentum towards a low
carbon economy and towards decarbonising the transport sector in particular. In March 2010,
the Commission, as part of its Europe 2020 strategy’, announced that it would make
proposals to decarbonise transport, and in doing so linked the need to decarbonise transport
with the wider sustainable growth agenda.

These high level political statements set the framework within which this project was
undertaken.

1.2 The aims and objectives of the project

In this context, it is clearly important for the Commission to begin to think about the long-term
actions needed to reduce transportds GHG emi ssi
was to provide information and analysis to assist the Commission with its early thinking on a
co-ordinated approach to reducing the GHG emissions of all modes of transport.

Consequently, the approach taken within the project was to review existing evidence, and
engage with EU level transport stakeholders, in order to identify the GHG reduction potential
of various measures that could be applied in the transport system. The various GHG
reduction potentials were then brought together in order to identify the extent of the GHG
emissions reductions that could be delivered within the transport sector by 2050. Clearly, in
order to reach ambitious economy-wide reduction targets, such as those supported by the
European Council, action will need to be taken in all sectors of the economy. However, this
project aimed to identify what transport might deliver in light of the orders of magnitude of the
reductions that will be needed®. A full list of the papers and reports produced by this project
can be found in Appendix 1; the documents themselves can be found in Appendices 2 to 20.

In order to identify the GHG reductions that transport could potentially deliver by 2050, an
Excel-based illustrative scenarios tool (IST) called SULTAN (SUstainabLe TrANsport) was
developed. A backcasting approach was used under which the GHG reduction potential of

® Presidency Conclusions, Brussels European Council, 29/30 October 2009; see
http://register.consilium.europa.eu/pdf/en/09/st15/st15265.en09.pdf

® Barroso, J (2009) Political Guidelines for the next Commission, September 2009, Brussels

" European Commission (2010) Europe 2020: A strategy for smart, sustainable and inclusive growth
COM(2010)2020, Brussels 3.3.2020.

® For a full description of the project methodology, see Appendix 20
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various illustrative scenarios were identified (see Section 5 for more details of the approach
and the GHG reduction potential of the various scenarios). It is important to note that the tool
cannot be considered to be a model and is not based on a least cost approach; neither is the
tool attempting to forecast what will happen. Rather it is trying to improve understanding of
the potential GHG reductions that are possible from transport based on what is currently
known and what might be envisaged, and to use this information to identify what policy action
might be needed to reach certain objectives. Once the respective GHG reduction potentials
were identified, policy frameworks, consisting of coordinated packages of complementary
instruments, that potentially need to be implemented in order to stimulate the uptake of these
options were developed (see Section 6).

The increasing political importance that is being attached to decarbonising transport reflects

the fact that , of al | t he econobayiesfteamdtor s, t
problematic in terms of reducing its GHG emissions. Since 1990, GHG emissions from

transport, of which 98% are carbon dioxide (CO,), had the highest increase in percentage

terms of all energy related sectors®’. Fur t her mor e, Qemsspss@me prédisted toG H

continue to increase, without additional measures, to over 2,000 MtCO,e by 2050 (see

Figure 3).

Figure3: Business as usual projected growt hoden transport
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An increase of the order projected in Figure 3woul d | eave transportés GHC(
higher in 2050 than they wer e ssianswerg @edrly 1,208 en tr a

MtCO.e, and around 25% above 2010 levels. By mode, significant increases between 2010
and 2050 are projected for road freight (for which an increase of more than 45% is projected),
aviation (more than 50%) and maritime (more than 65%) without additional policy
instruments. Whilst GHG emissions from cars are still projected to contribute the most to the
sectords GHG emissions in absolute terms in 20°¢E

° DG TREN (2000) Energy and transport in figures 2008-2009
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declined slightly from 2010 levels, as anticipated improvements in the energy efficiency of
vehicles negate projected increases in demand.

Figure 3 shows the baseline, as projected by SULTAN. This is consistent with the range of
results from other models and tools, although many of these only project to 2030°. Clearly,

the predicted continued growth in the EU-2 7 6 s GHG emi ssions from

potential to prevent the EU meeting the long-term GHG emission reduction targets that the
European Council supports, if no action is taken to reduce these emissions.

Figure 4 demonstrates that on current trends, transport emissions could be around 30% of
economy-wide 1990 GHG emissions by 2050™. Whilst simplistic, in that it assumes linear
reductions, the figure demonstrates that there is clearly a need for additional policy
instruments to stimulate the take up of technical and potentially non-technical options that
could potentially r educe The EBAlipves thad all avaithlide
policy instruments need to be used to achieve the ambitious GHG reduction targets™.

Figure 4. EU overall emissions trajectories against transport emissions (indexed)13
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The aim of this project, therefore, is to identify whether and, if so, how such GHG emissions
might be achieved. Clearly, there are significant challenges for a project that is trying to look
40 years into the future and identify subsequent implications for policy. Thirty years ago, few
would have predicted the prevalence, let alone the extent of the development, of mobile

10 5ee Appendix 19 SULTAN: Development of an lllustrative Scenarios Tool for Assessing Potential Impacts of
Measures on EU transport GHG for details of the assumptions used and approach taken in the SULTAN
lllustrative  Scenarios Tool to projecting business as wusual GHG emissions; also see
http://www.eutransportghg2050.eu

" The emissions included in this figure 7 for both the economy-wide emissions and those of the
transport sector i include emissions from international aviation and maritime transport, in addition to
emi ssions from fidomestico EU transport.

2 EEA (2009) Towards a resource-efficient transport system i TERM 2009: indicators tracking transport and
environment in the European Union, EEA Report No2/2010, Copenhagen.

' Based on a graph supplied by Peder Jensen of the EEA
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phones and personal computers in 2010. The difficulties of predicting future transport trends
is demonstrated in Figure 5, which illustrates that policing and healthcare in 2000 did not turn
out the way in which some people had imagined in 1990. Having said that, the internal
combustion engine was also the primary source of propulsion for road vehicles in 1970, and
the cars in use 40 years ago are not that dissimilar, at least in outward appearance, from
those of 2010. Consequently, it is more than likely that the vision presented in this project will
not be correct, in the same way that the many other studies that have attempted to look at
the future transport system will not be correct. However, the aim is to identify what could be
achieved based on the best available knowledge obtained from both the literature review and
the stakeholder engagement undertaken as part of this project.

An additional challenge for the study is that it covers all modes of transport, each of which is
used differently and uses different technologies i a picture that is likely to become even
more complex in the future (see Section 2). The aviation and maritime sectors are also more
international in nature than road or rail and thus emit GHGs both domestically (i.e. journeys
undertaken within a particular country) and internationally. These different characteristics will
also influence the scope for emissions reductions by mode, as well as the measures that
might be applied to reduce these emissions and the appropriate administrative level
responsible for their introduction (i.e. international, European, national or local).

Figure 5.  Predictions from 1900- Policing and healthcare in the year 2000

Source: Verkehr im Jahre 2000; Gebr. Stollwerck, Koln am Rhein

1.3 Review of projections and scenarios for transport in 2050

It is worth noting that this project was not the
GHG emissions might be reduced up to 2030 and on to 2050. Many other reports have tried

to model or develop scenarios to identfyh ow t ransport 6 smigitidegselopand s si ons
be reduced in the future. These studies include the identification of the options that might

have to be taken up and of policy instruments that might have to be introduced in order to

achieve these reductions. In order to provide a wider context for this project, in particular the

illustrative scenarios tool, the principal long term scenario studies on the EU transport sector

(up to 2030 and 2050), which included GHG emissions, were reviewed.

The studies reviewed suggested that if no action was taken in addition to policy that has
already been agreed (usually referred to as the business as usual or BAU scenario) total
global GHG emissions for all sectors are expected to increase by between 150% and 200%
compared to 1990 levels. Even those scenarios that assume that additional measures and
policies are implemented (i.e. reduction or vision scenarios) expect an increase in the overall
global GHG emissions compared to 1990 levels. A minority show a decrease in global GHG
emissions compared to 1990 levels and only one scenario approaches an 80% reduction.

4 See Appendix 17 Review of projections and scenarios for transport in 2050 for more details; also see
http://www.eutransportghg2050.eu/cms/additional-reports/
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