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Abstract

The paper reports on the developinehUK transport targets for Gmissions for
2050. Five key studies containing futurelmn emissions scenarios for the UK were
used to establish targets for overall reductionsmissions to achieve stabilisation at
550 ppm and 450 ppm of atmospheric COwo approaches were used to consider
the proportion of total emissions that wouldditibutable to transport in the future:
26% of total emissions as now and an increase to 41% of total emissions in line with
forecasts. The overall targets and expectedributions from transport were used to
derive target emissionsrfthe transport sector twe achieved by 2050, which ranged
from 8.2 MtC to 25.8 MtC. Even the wesk of these targets represents a
considerable reduction from current emissions levels.
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1 Introduction

Climate change is an intetionally recognised probler@arbon dioxide is the most
important greenhouse gas and is projet¢tedccount for aroun@0% of radiative
forcing of climate by the end of theentury (IPCC, 2001a). The United Nations
Framework Convention on Climate ChangiN FCCC) was agreed in 1992 and at
Kyoto in 1997 developed countries agréedargets which will reduce their overall
emissions of six greenhouse gdsts5.2% below 1990 levels over the period 2008-
2012. The UK Kyoto commitment is a 12.5%guction. The UK also has a domestic
target of a 20% reduction in carboroxide emissions below 1990 levels by 2010
(DETR, 2000a). The 2003 Energy White Paper (DTI, 2003a) accepts the need for
deeper cuts of 60% by 2050.

Transport has potentially an important rtdeplay in achieving reduction targets. In
the transport sector G@ccounts for 96% of greenhougas (GHG) emissions. The
transport sector is the tdilargest source of GHG emigss in the UK and as Table
1 shows the only sector where emissionseaqgected to be highen 2020 than in
1990.

Table 1: UK Greenhouse Gas Emissions by End User (MtC)

Sector Baseline (1990) 2000 2010 2020
Business 62.1 51.5 46.2 48.4
Industrial processes 20.5 11.8 11.1 11.1
Transport 40.3 43.0 45.0 47.8
Residential 45.2 42.0 37.1 35.7
Public 9.2 7.0 5.9 5.4
Agriculture 16.4 14.7 12.9 12.6
Land use change 5.4 4.2 2.4 1.7
Waste management 7.3 3.9 2.2 1.8
Exports 2.8 3.2 2.7 2.0
Total 209.2 181.3 165.7 166.3

! Including emissions frordomestic air travel
Source: DEFRA, 2004

The impacts of international aviation emeéss are not considered here for two main
reasons: (i) the studies reviewed which explscenarios for future emissions do not
consider international aircraft emissioas they are beyond the scope of current
climate change agreements; and (ii) maspects of air transport are subject to
international treaties and agreements, and for this sector it is likely that the path to a
solution will be through international getiation rather tharaction at national,
regional and local levels as may be ttwse for other transport modes. Current

! The six greenhouse gases are carbon dioxide, methane, nitrous oxide, hydroflurocarbons,

perflurocarbons, and sulphur hexafluoride



emissions attributed to UK internatiorfaghts are around 8 MtC, as opposed to 1
MtC for domestic flights (DTI, 2003a), while GOemissions attributed to
international aviation have increased by 87% betw&€9 and 2001 (Baggott et al,
2003). Further rapid increases are forgdasbetween 16 and 18 MtC by 2030 (DfT,
2003), posing a serious challenge for a low carbon transport strategy.

Work for the European Commission (Blokaf 2001) suggests th#te role of the
transport sector in meeting the Kyoto &tggfor the European Union will be limited

as reductions in other sectors are more etisttive. Thus if a least cost reduction
strategy were pursued, emissions from tlaadport sector wouldse in absolute
terms, achieving only a 4% reduction from the 2010 baseline forecast through
efficiency improvements. Traport would then be the second largest sectoral emitter
in the EU after energy. Inonsidering deeper cuts amissions to 2050, transport
would have to play a larger role.

The aim of this paper i® establish appropriate G@missions targets for the UK
transport sector by 2050. This will be detened by looking first at the degree of
consensus on appropriate stabilisation levels for atmospheric GHGs by 2050. The
second step is to examine studiesiawhhave put forward scenarios for €O
emissions in the UK for 2050 for carbonnstrained and non-daon constrained
futures. The level of transport emissions within these scenarios and the ways in
which reductions in transport emissiomse achieved are used to guide the
construction of future targets for the trpod sector. The final section considers how

far the UK has got towards meeting the tasgatd what measures have the potential

to help achieve these aims.

2 Stabilisation

2.1 Targets

The UN FCCC has stabilisation of atmosph&HG levels as & ultimate objective,

but does not define a stabilisationoncentration, and neither does the
Intergovernmental Panel on Climate a&dlge (IPCC). The political, economic,
ethical, social and scientific issudhat need consideration make defining a
stabilisation target difficult. Howeverexamination of the literature shows key
themes and preferences for certain target levels and these are outlined below. The
emphasis is on the targets of 350, 450 and 550 ppm.

An upper limit of 550 ppm carbon dioxidesheeen advocated by both the European
Commission (EC, 1996) and the Royal Commission on Environmental Pollution
(RCEP, 2000). This recommendation refesddely to carbon dioxide though it is
acknowledged that other greenhouse gases are also important contributors. Since
industrialisation the increase in the centration of othemgreenhouse gases has
contributed the equivalent of §pm carbon dioxideRCEP, 2000).

The IPCC (2001a) states that stabilisatdrcarbon dioxide equivalence (including
other GHGs) at 550 ppm would result in a temperature change greater tfén 2.0



The WMO/ICSU/UNEP Advisory Groupn Greenhouse Gases (Rijsberman and
Swart, 1990) state that a ZDincrease in temperature is a high risk situation and
that “temperature increases beyond’@.@nay elicit rapid, unpredictable, and non-
linear responses that coukhld to extensive ecosystermaae”. Arnell et al (2002)
compare the impacts of stabilisation 80 ppm and 550 pprwith unmitigated
increases in COand conclude that stabilisaticat even the lower level, while
reducing future water stress, g8ll likely to lead to inceases in populations at risk
from hunger and malaria.

The Global Commons Institu{&Cl) (2002) expresses theew that, given the state

of uncertainty as to the appropriate targeftel, it would be unwise to set the level
too high as this would ‘lockout’ lower target levels. They suggest that if a target of
550 ppm were set, but later evidence poirited much lower target of 350 ppm, this
would not be achievable after 2005. Howevethe initia target was 450 ppm, then
this could if necessary tsvitched to 350 ppm up to 2015. The GCI (2002) believes
that 350 ppm is a desirable target and i§ there implemented then there is a good
chance that “large-scale damage te thiorld economy, human lives and natural
ecosystems can be averted”. It regatl@ ppm “as an upper limit for consideration,
under which there is a chance that dam#gasugh serious, will be containable”.

Others advocating lower limits includszar and Rodhe (199Avho suggest that
stabilisation of carbon dioxidghould be achieved the 350 ppm to 450 ppm range.
They acknowledge that policies are alseeded to constrain emissions of other
greenhouse gases. Alcamo and Kreilemb®96) suggest that “stabilising carbon
dioxide alone in the atmosphere below 450 ppm substantially reduces climate
impacts”, and that controlling non-G@missions (i.e. other GHGs) in addition to
CO, emissions is an effective policy to slow temperature increase.

Houghton (1997) initially examines carbon dibistabilisation alone and highlights
the economic consideratigneecognising that stakshtion below 400 ppm would
require an immediate drastic reduction inigsions, and this would come at a high
economic cost, which is consideredbi@ach the UN FCCC (United Nations, 1992)
requirement for “economic development to proceed in a sustainable manner”.
Stabilisation in the range frod00 ppm to 550 ppm is recommended.

To summarise, the most common stabil@atiarget is 550 ppm carbon dioxide. It is
generally recognised that additional measuwill be needed to reduce other non-
CO, greenhouse gases. If non-gg§deenhouse gases are alsduded then the ‘safe’
target for carbon dioxide alone wouldvieato be lower than 550 ppm. It was
therefore decided to use both the 550npgnd the 450 ppm stidibation levels in
developing the targets used&éor the transport sector.

However it is not just the stabilisation targjedt is the subject of much debate. Other
important connected issues include theeetgd role of different countries and the
timescales the reductions should operate on.



2.2 The Contraction and Convergence approach

The Contraction and Convergence agmh aims to reduce greenhouse gas
emissions to an acceptable level. It isva stage processréitly convergence would
occur, that is the emissions levels tfe developing nations would rise, and
emissions levels of developed countrie®uld fall untii an agreed point for
convergence was reached. At this point all countries would have the same per capita
emissions. Secondly all countries would regliheir emissions levels (contraction)

to an appropriate sustainablevel. International negotiations would determine the
upper limit of the concentration of greenheusmses, and the date when convergence
would occur. A significant party in the pration of this approach is the GCI (2002).

The RCEP used the contraction and convergeapproach to estimate the level of
reductions that would be required in the UK by 2050 and 2100 for different upper
limits of carbon dioxide concentration. Theductions required for stabilisation at
different levels are shown in Table 2.

Table 2: Contraction and Convergenceimplications for UK carbon dioxide
emissions

Maximum atmospheric Permissible UK emissionsPermissible UK emissions
concentration ppm in 2050 (% of 1997 level) | in 2100 (% of 1997 level)
450 21 11

550 42 23

750 56 47

1000 58 61

Source: RCEP, 2000

This shows that in order to stabilise £& 550 ppm, emissions would have to be
reduced by almost 60% from 1997 levels 2050 and by almost 80% from 1997
levels by 2100. The RCEP therefore recomdeghthat “the Government should now
adopt a strategy which puts the UK on #hp@ reducing carbon dioxide emissions
by some 60% from current levddy about 2050” (RCEP, 2000).

The Inter-departmental Analysts Group\@) (2002) has used the contraction and
convergence approach to explore the roletber countries. This is shown in Figure
1. A key point is the 80% reduction thabwd be expected from the USA given the
high current levels of emssions from that country.
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Figure 1. CQ reductions required by 2050 to @&mle stabilisation at 550 ppm
(Source: 1AG, 2002)

The RCEP (2000) recognises that some bpesl nations may be wary of this
approach because it involves very largductions in their emissions, and suggests
the introduction of grater flexibility to allow coumtes to trade their emissions
guotas. However any form of trading neetb be ‘transparent, monitored and
regulated’ and backed by enforceable pig® if nations emit more than their
entitlement.

The likelihood of other counies adhering to theootraction and convergence
approach will be an important consideon for the UK Government in deciding
whether or not to follow sth an approach. The EggrWhite Paper (DTI, 2003a)
indicates that the UK governmie has now adopted the 60%arget as an aim.
However, the PIU (2002) states that gieeuse gases are global pollutants and that
the UK should not incur abatement costs, and risk harming competitiveness, unless
other countries are also willing to do so.

In this paper the RCEP targets of rougbff6 and 80% reductiorier the targets of

450 and 550 ppm in 2050 shown in Tableh&/e been used. There are several
reasons for this. Firstly ¢éhstabilisation targets @50 ppm and 550 ppm are those
with greatest support in ¢hliterature. Secondly camaiction and convergence has
substantial political and scientific baoki. Thirdly, since this work focuses on the
UK, there is a need for UK based targétsurthly the RCEP is a long established,
influential body, and these target figurege atready being used in policy work for

the UK. Hence the use of these figures will ensure consistency and enable
comparison. In addition, even if the cadtion and convergeacapproach is not
followed, the emissions reductions requiredtfee UK are likely to be substantial.

3 Scenarios

Five recent studies are reviewed heeach of which has utilised the RCEP
recommendation of a 60% reduction targeach provides some indication of the
role that transport is expected to playe studies acknowledge the difficulty both in
predicting future change in the transpoittee and in developing effective measures
which will help sufficiently with current emissions trends. Naturally, given the need



to forecast to 2050, the studies make a nunabéreroic assumptions about future
conditions. The five studies are:

The RCEP (2000) Twenty Second Report: Energy the Changing Climate.
The Carbon Trust (2001): Draft Strategic Framework

The Policy and Innovation Unit (PIU) (2002): The Energy Review.

The Interdepartmental Analysts Group@) (2002): Long Term Reductions in
Greenhouse Gas Emissions in the UK.

e AEA Technology (2002): Future Enerdyolutions from AEA Technology in
collaboration with the Imperial dlege Centre for Energy Policy and
Technology (ICCEPT): Options for a Low Carbon Future

All of the studies recognise the need fobstantial change in order to achieve a 60%
reduction in carbon dioxide emissions 2950. The Carbon Trust (2001), the RCEP
(2000), and the IAG (2002) all develggenarios to show how a 2050 world may
look. The PIU (2002) use the Foresight (1998@9narios as the base for their work.
The IAG and the AEA Technology/ICCEPTollaboration also consider the
Foresight work. The Foresight scenariwsre developed in 1999 by the DTI in
cooperation with SPRU (Foresight, 1999a)efiéhare four scenarios: World Markets;
Provincial Enterprise; Global Sustainatlyil and Local Stewardship. The scenarios
are set within the context of two dimensi@ihange: socialalues and governance
systems, with social values forming the X axis and governance systems forming the
Y axis (see Figure 2). There is no businassisual scenario but the World Markets
scenario could be considered to moesely resemble conventional development.

See Figure 2
Foresight (1999a) provides wwpsis of the key themes of the four scenarios:

o World Markets is “a world defined bgmphasis on private consumption and a
highly developed and integrated world trading system”.

o Global Sustainability is “a world in whicsocial and ecologicalalues are more
pronounced and in which the greatereefiveness of global institutions is
manifested through stronger collectivetiac in dealing with environmental
problems”.

« Provincial Enterprise is “a world of pate consumption values coupled with a
capacity for lower level policy-making systems to assert local, regional and
national concerns and priorities”.

% The Draft Strategic Framework is used rathantthe Strategic Framewosince information about
the scenarios and baseline projections is provided in greater detalil
% The AEA Technology/ ICCEPT work examineseth emissions targets: a 45%, a 60% and a 70%

reduction from 2000 levels.



e Local Stewardship is “a world whestronger local and regional governments
allow social and ecological values to demonstrated to a greater degree at local
level”.

Table 3 summarises the varied roles transpa@kpected to play by the five different
studies to achieve @0% reduction. Table 3 includes grthose scenarios that yield a
reduction in CQ emissions of 60% or more. It®ticeable that therare differences
in both the magnitude of the expectederand the combination of the different
measures used to achieve the reduction.



Table 3: Transport Scenarios

Study and Baseline Changes to transport demand and supply Total Transport
baseline transport Emissions | Emissions 2050
emissions MtC 2050 MtC | MtC
and share of
total %

RCEP 38.8 (26%) Scenario 1: efficierehicles, switch to fuel cells 59 Scenarios 2 t0 4
Scenario 2 and 3: 25% reductimontransport energy demand through imply a slight
use of fuel cells, increased publiantsport use, changing lifestyles, use increase in
of telecommunications. transport’s share
Scenario 4: 33% reduction transport energy demand. of emissions.

Carbon Trust 60 (41%) Low carbon future, savings&# MtC from fuel cell efficiency and | 46.64 36.6478.6%)

Baseline 1 14.96 MtC from sourcing Hirom renewables

Carbon Trust 43 (36%) Low carbon future, savings of 6 EC from fuel cell efficiency and | 37.26 21.2256.9%)

Baseline 2 14.96 MtC from sourcing Hrom renewables

PIU no baseline Global Sustainabilitydalnocal Stewardship both could reduce 55 25(45.4%)GS
emissions by up to 30 MtC througicreased efficiency, land use 22 (40.0%) LS
changes, increased use of pulilansport and nomotorised modes

IAG 59 (41%) Technology leading to theeusf low carbon fuels, congestion grows, 62 36(58.1%)
no new road building, saturation cdr ownership and reduced rail
fares.

AEA BAU 43 (37%) A 60% rduction involves 87.8% ffuel cells 60 16 (26.7%)

A 70% reduction involves 98.0%;Huel cells 45 13 (28.9%)

AEA World 52 (39%) A 60% reduction involves 90.7% tdel cells 59 20 (33.9%)

Markets A 70% reduction involves 98.6%;Huel cells 45 12 (26.7%

AEA Global 34 (34%) A 60% reduction involves 74.2% tdel cells 59 20 (33.9%)

Sustainability A 70% reduction involves 83.8%;Huel cells 45 12 (26.7%)

21



The RCEP (2000) develops foillustrative scenarios abbf which are designed to
reduce emissions by 60% (save scenanehich achieves 57%) through changes in
energy supply and demand. In scenariorhaled for energy stabilises at 1998 levels.
A 57% reduction in C@emissions is achieved by switching to less carbon intensive
energy sources including 50% of energy frommewables and/or nuclear or fossil
fuels with carbon sequestration. Iesarios 2 and 3 demand falls by 36%
encouraged by energy efficiency measura$iacreases in energy prices. Scenarios
2 and 3 differ only in terms of the energyx required to deliver them. Scenario 4
sees a fall in demand of 47% and no leac power or carbon sequestration. The
report states that “It is difficult toee how energy demand reductions on this scale
could be achieved”. The RCEP scenarios @rarsectors in terms of energy demand
reductions.

The Carbon Trust (2001) eswo baseline projectionfsom which reductions are
estimated. Baseline 1 is close to a bussnas usual scenario but still foresees
increases in energy efficiency and 15%ebéctricity from r@ewable sources by
2050. Emissions would be close to curréntels at 150 MtC. Baseline 2 sees a
greater focus on efficiency and renewabdesl some constraints on the transport
sector, resulting in emissions of 120 MtEour possible scenarios are considered
involving low carbon markets, government, consumers and futures. Only the low
carbon futures scenar{avhich combines the other tleen order to remove all the
main technical, economic, regulatory, ihgional and behawural constraints),
achieves a reduction at or above 60%mely 72% for Baseline 1 and 79% for
Baseline 2.

The remaining three studies make uséhef Foresight futue outlined above. The
PIU (2002) study does not have a baseline eB.dtor the purposex this paper the
World Markets and Provincial Enterpriseenarios, in which carbon emissions
increase, have been used as the baseliThe Global Sustainability and Local
Stewardship scenarios both achieve rédns in excess of 60%, while the World
Markets scenarios see a massive risemissions from transport. The IAG (2002)
baseline includes the measuaeslined in the UK Climate Change Programme. They
do not foresee a 60% reduction in emissiander any of the Foresight scenarios.
They therefore sought to find a prestkip route to such a reduction, which
involved: efficiency savings40% renewables, all powegeneration carbon free by
2050 and both technical changes and redulssdand in the transport sector. AEA
Technology (2002) used a business as lusaseline together with World Markets
and Global Sustainability, firstiwithout a carbon constraitd give a baseline, then
imposing additional change to reach targets of 45%, 60% and 70% reductions.
Figures from this study have been faetbup by 15% to give end user emissions.

All five studies assume that some fuel swighwill occur in transport. This is at its
most extreme in the AEA Technology/ICCEBiidy where the remit was to explore
technological solutions. In this case uP&6% of transport power is from hydrogen
fuel cells.

Efficiency measures suggested includeréasing the fuel efficiency of current

vehicles, the use of hybrids, and the reuuc of road congestion to help reduce
emissions produced by stop start movemaaitepugh IAG also see congestion as a
constraint on traffic growth.

10



All the studies (except AEA Technolod@CEPT, which had a specific brief)
recognize the need for some behavioural change. The Carbon Trust Study
incorporates some changes into Baseflina the form of modal switching and no
new roads. IAG suggestions included no new road build beyond 2010, and
reductions in rail fares to encourage modal switch. However, the detail on how these
measures would be achieved was not clear.

The PIU (2002) suggest that there will be increased demand for road transport which
will remain dependent on oil for the next two decades, though this is likely to be
offset by increased energy efficiency inadotransport. This was considered to
provide “a synergy with sedty objectives (no increased dependence on oil)” and
“environmental objectives (no increasegireenhouse gas emissions; reduced vehicle
noise)”. The PIU also indicated that egyerefficiency measures could increase the
price of new vehicles. There was littlfarmation in the other studies on possible
conflicts and competition between or wittsactors or how these might be resolved

or avoided.

It is clear from these studies that emission reductions from the transport sector are
expected to materialise from technologicaéasures. This raises three issues for
concern. Firstly, recent improvements in @fncy have been offset by a range of
factors including: increased mileage @tivby economic growtand lower motoring
costs, increased size and weight of vescland wider uptake efdditional features
such as air conditioninBristow, 1996, Fergusson, 2001, IPCC, 2001b). Secondly,
technological improvements in efficiencyliwesult in effectivereduction in the per
kilometre price of travel and hence leadan increase in demand — the so-called
‘rebound’ effect (Greening et al, 2000). e, it is likely that technological
improvements alone, without recourse complementary demand management
measures, could result in lower reductions in, @@issions than expected. Thirdly
there is the possibility that technologgay not develop as quickly or as cost
effectively as anticipated, suggesting th#ter options, which constrain the demand
for vehicle use, need also to be examined.

4  Transport Scenarios and Targets

In this section specific scenarios for thansport sector ardeveloped drawing on
the studies reviewed in section 3. Tearbon dioxide emissions targets for the UK
are examined and the role of the transp®ctor in achievig these targets is
considered.

4.1 Targets and Baseline Scenarios

The carbon dioxide emission targets are meiteed using the RCEP interpretation of

the contraction and convergence approach outlined in section 2. The focus here is on
the transport reductions needed to aahitane 450 ppm and tfb0 ppm stabilisation
targets.

11



A 450 ppm stabilisation target require32%6 reduction in carbon dioxide emissions
from 1997 levels by 2050. Since carbon diexemissions were 148 MtC in 1997 in
the UK (DEFRA, 2002), stabilisatiomt 450 ppm means UK carbon dioxide
emissions would need to fall to 31.1 MtC per annum in 2050. A 550 ppm
stabilisation target requires a 58% retilut in carbon dioxide emissions from 1997
levels by 2050. To achieve silidation at 550 ppm, UK erssions would have to fall

to 62.2 MtC per annum in 2050.

4.2 Role of Transport

The key question is what role shouldrisport play in achieving the overall carbon
dioxide reduction targets édtified as necessary tohaeve stabilisation. Clearly
there is considerable unt&nty about how much o& contribution to overall
emissions will be made by different sectors. Two different options have been
developed based on the forecasts discuss@idre®ption 1 assumes that transport’s
emissions remain at the same proportion of total emissions as in 1997. Option 2
allows transport’s proportioaf total carbon dioxide emissiotsvels to increase in

line with forecasts.

Option 1: Transport’s contri bution fixed at 1997 levels

In 1997 the end use of transport produ88dMitC of the total 148 MtC from carbon
dioxide emissions, a 26.4 % contributigkpplying the 26.4% to the 31.1 and the
62.2 MtC overall emissions targets resuitsransport contributing 8.2 MtC and 16.4
MtC.

Option 2: Transports contribution derived from forecasts

The second approach looks at the impimas of existing forecasts for transport
emissions. To determine the potential futooatribution from trangort, four of the
five studies previously analysed werged. The RCEP work was not included, since
the role of transport in achieving stagdtion of demand at 1998 levels is not
quantified. Table 3 shows as the transpadeline for each study what might happen
in a non-carbon constrained world. Theraisange but for those scenarios that are
closest to businesss usual the figure is around 40#4though the PIU do not use a
baseline, their forecasts favorld Markets suggest thatatisport’s share could be as
high as 54%. In a carbon constrained world there is a wide range of predictions for
transport’s contribution. When comparéal their non-carbon constrained forecast,
the Carbon Trust and the IAG suggest tinahsport’s share of emissions could be
even higher; the PIU figures roughlorrespond with those for a non-carbon
constrained world; while the AEA echnology/ICCEPT work suggests a lower
contribution.

To determine transport’s future cobuition it was decided to use the average
contribution from transport to emissioimsa carbon constrainasorld. This results

in a higher contribution from the transport sector of 41.%Bts is in line with other
UK research (DTI, 2003b) which indicatesitltarbon savings from developments in
transport technology are among the higher omsions, compared to other sectors,
and hence it is to be eggted that transport’s perdage carbon contribution may

12



end up higher than it is now. The 41.4% figus also close to the estimates for a
non-carbon constrained world. Applyingighto the 31.1 MtC and the 62.2 MtC
results in emissions of 12.9 MtC and 25.8 MtC.

4.3 Transport Targets

Table 4 shows the derived emissitaigets for the transport sector.

Table 4: Transport Target Emissions

To achieve450ppm | To achieve 550ppm
stabilisation stabilisation
Total Emissions in 2050 31.1 MtC 62.2 MtC
Transport target emissions in 2050
Option 1 (26.4% contribution) 8.2 MtC 16.4 MtC
Option 2 (41.4% contribution) 12.9 MtC 25.8 MtC
Reduction from Transport’$997 emissions (39 MtC)
Option 1 (26.4% contribution) 30.8 MtC 22.6 MtC
Option 2 (41.4% contribution) 26.1 MtC 13.1 MtC

Option 2 is based on forecasts and is tloeeeprobably the better representation of
the role of transport. However, the mgtangent targets in Qjon 1 are also useful,
given the risk that other secs may not be able to deliveeductions in excess of the

60 and 80% targets to 2050. Emissions fiotarnational air travel alone (excluded
from these estimates) are forecast taeexi all but the weakest target by 2030.
Whatever is achieved domestically will need to be matched by action on
international aviation.

5 Achieving the Targets in the UK

The targets developed in the preceding sastimply considerable change to the UK
transport sector. This could be obght about through technological and
infrastructural improvements, through beloaral and lifestyle change or more
probably a combination of these. Evere tiwveakest of the targets will require a
significant reduction fronecurrent emission levels.

At present the UK Government is contit@d to reductions under the Kyoto Treaty
and aims to go beyond that to achiev@0% reduction by 2010. Evidence to date
suggests that the Kyoto targeill be met, but that th€0% target will not be, the
expected reduction is 14% overall foethK (DEFRA, 2004). Emissions from the
transport sector are forecast to ineedy 9% from 2000 to 2010, following a 10%
increase in the previous decade (DEFRA, 20(garly the targets outlined in this
paper are far more demanding and would require major changes over the coming
years both in the nature of transport amdhe way that transport is perceived and
utilised by individuals ad organisations alike.
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It is likely that changes in technologyill go some way towards achieving the
targets. Government has a range of figoal regulatory tools iplace to encourage
take up of more efficient vehicles aatternative fuels (HMT, 2004). Another key
element is the voluntary agreement between the European Commission and
European car manufacturers to improvefthed efficiency of new cars by 25% from
1995 levels by 2008/9 (DfT, 2004a), thoughsthhepresents a weakening of the
original agreement that wdo have met the targey 2005 (ACEA/EC, 1998). These
measures alone will not be sufficient ttiset increases in traffic growth and the
move to heavier cars loaded with maaenergy using equipment (IPCC, 2001b and
CfIT, 2003). In the longer term hydrogen fuel cells or hydrogen powered internal
combustion engines are seen as a key element in a low carbon transport strategy by
some (RAC, 2002). However there are a raoigssues associated with reliance on
such technological fixes:

e Risk that the technology is not capabfealelivering the rquired reductions.

e Probability that even if it does delivemitay be too late and it is unlikely that
hydrogen fuelled vehicles could form gsificant element of the fleet before
2040 (High Level Group for Hydrogema Fuel Cells, 2003; US National
Academy of Sciences, 2004). In orderaochieve the stabilisation targets,
reductions will need to come soonerthexr than later with significant
reductions required by 2020 if stabiligatiat 450ppm is to be possible by
2050 (IPCC, 2001c).

e Risk that the vehicle technology is delivered buttrenewable sources of
hydrogen are not. Use of current tecjuas for the manufacture and storage
of hydrogen would mean that the carls@avings could be negative (Pridmore
and Bristow, 2002).

e If hydrogen for transport is produceding electricity, then significant new
generating capacity wibe required (Dutton, 2002).

e If renewable sources of energy t@guce hydrogen are available they would
be more effective, in terms of reduceatbon emissions, if they were used for
sectors other than trgport (Eyre et al, 2002).

An alternative to a complete reliance entinological change is to start to implement
schemes which are aimed at changinggpant behaviour. At present the emphasis

in Government policy is very much oachnological change, see for example the
Energy White Paper (DTI, 2003) which coresisl only technologicadolutions in the
transport sector. Measures to secure behaal shift at present are largely “soft”
measures such as school and workplaesel plans, awareness campaigns, or
walking buses which are unlikely to secwignificant changes in behaviour in the
absence of supporting measures to mamkegeand (Cairns et al, 2004). The 10 year
plan for transport (DETR, 2000b), if fuliynplemented, would have stabilised £0
emissions from transport. It is now cledrat some of theneasures will be not
implemented within the timedme, especially the roader charging and work place
parking levy schemes envisaged and the prowisi sufficient rail capacity to carry

the planned 50% increase in passengaesm(May et al, 2002)The Sustainable
Development Commission (2003) consider savings from the 10 year plan “insecure”.
The recent White Paper on The Futurdadnsport (DfT, 2004a) addresses the issue

of climate change with a range of proposed measures, most of which are related to
technology and efficiency, the potential iagbs of which are not quantified. Perhaps
the most interesting ideas in the White Paper are to consider including surface
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transport in the EU Emissions Tradingh®me and the recognition of the need for
debate on the role of pricing and the vatdidransport. There is some evidence on
the effectiveness of pricingeasures in this context the UK, for example the fuel
duty escalator, in place to 1999, was difexin reducing the rate of growth of
transport CQ@ emissions and the linking of company car taxation to vehicle CO
emissions in 2002 which is expectedstve up to 1 MtC by 2010 (DEFRA, 2004).

In order to achieve sigiicant reductions in C@emissions the scale of change is
likely to be large and to require caderable lifestyleadaptation, though the
advantage is that such changes couldeast theoretically, be implemented on a
shorter timescale than technological mipa There is a body of evidence on the
effects of measures to improve passertggnsport (Balcombe et al, 2004); on the
relative effectiveness oprice signals on fuel (Gham and Glaister, 2002) and
growing evidence on the potential for appropriately supported soft measures (Cairns
et al, 2004). There is also potential feynergy resulting &fm complementary
packages of measures (see for exampteeR®2001) and syngy through measures
that may also reduce otheamsport related externaligig particularly congestion
(Proost, 2000). However, major barrieggist to implementing such policies and
measures, in particular the need (still}ake the potential impacts of climate change
seriously at both a politicand individual level and for gouwement to be willing to
take a lead in promoting a more susthlearansport future. A good example of this
is apparent in the recent guidance to Losathorities on the development of Local
Transport Plans (DfT, 2004b) which providesry little specific guidance on local
measures to help reduce emissions of greenhouse gases.
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6 Conclusions

The objective of this peer was to establish GQemission targets for the UK
transport sector in 2050. A literature reviewggested two stabilisation targets for
CO, of 550 ppm and 450 ppm. For the UK timsplies total emissions in 2050 of
62.2 and 31.1 MtC respectively. Five key stsdwere reviewed containing future
scenarios for C@emissions for the UK. These studies were used firstly to establish
feasible 2050 baseline projections for the UK and secondly to examine possible ways
in which reductions could be achieved.

Two approaches were used to estimate the contributioarsport to total emissions
in 2050:

e stabilisation at the currefgvel of approximately 26%

e anincrease to approximately 41%ided from the studies reviewed

These percentage contributions were tapplied to the 62.2 and 31.1 MtC emission
targets and the emission reductions needed from transport's 1997 levels calculated.
The results gave a range of targesnfr8.2 MtC to 25.8 MtC and a range of
reductions from 13.4 MtC to 30.8 MtC. Evére weakest of these targets implies a
significant reduction from current emissi¢éevels. When set against the forecast
growth in emissions shown in Table the weakest target would require a 50%
reduction from trend by 2020.

The UK Government is on line to meet its Kyoto commitments on climate change
but fall short of its self imposed atidnal target of a 20% reduction by 2010.
Emissions from transport are forecast to @ase to 2010. It is clear that if a 60% (or
more stringent) target is adopted for #mnomy as a whole the transport sector will
have to contribute. The scale of change required suggestsignificant behavioural
change will be needed to complemegains made tbugh technological
improvement and to avoid the rebound effect.
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Figure 2: Four Contextual UK Futures scenarios (Source: Foresight, 1999a)
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