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Executive Summary

&urope will apply its emissions trading schemm&ilthngs and transpgrEuropearCommission
President Ursula von der Leyen told a summit of world leaders on 222piihdeed, the
European Commission announced earlier, in the European Green Deal of end 2019, that it
considered to apply emissiadtng to road transport.

This report studies the conditions of the potential inclusion of road transport into the European
Emissioms TradingSystemthe EU ETS.

1 We first describe the European climate context and the role of the road transport secto
We give a detailed description of the functioning of the EU ETS and provide an overview
of the most important existing policy instruments addressing tleenf38ions of road
transport.

1 Inthe second part, we study how emission trading faraoagort can be set up: we
look at the main system options and the interactions with the existing policy instruments.

1 In the third and last past of the study we analyse the impact of the most relevant policy
options orCO, emissions, abatement costs anthe incentives for technological
innovation. Finally, the economic and social impact on road transport users, fuel suppliers,
the other EU ETS sectors and governments are analysed.

Throughout this study the focus is on,@&luction. While road transpbas other dimensions

and generates other externalities, this focus permits to get a clear picture of this single objective an
the policies to reach it. Moreover, we focus on thédamhkeel emissions. These are the direct

tailpipe emissions of roadrisport.

Part 1: Context

1. The European Union has set a greenhouse gas (GHG) reduction target of 55% in 2030 and the
climate neutrality objective in 2050. To reach this a decrease of transport emissions by 90% would
be needed in 2050 compared to 199@ Raasport is responsible for 71% of total transport
emissions. This amounts to 786.2 Mt IBQ018. Between 1990 and 2018 road transport

emissions have increased by 27%. It is the only sector where emissions have not decreased yet.
With the existing aratiditional policies foreseen by the Member States, only a decrease towards
the 1990 level is projected by 2030.

2. The EU ETS currently covers around 40% of the EU GHG emissions, originating from large
industrial installationthe power sector and flighwithin the European Economic Area. Between

2005 and 2018 the emissions of the stationary installations have been reduced by 29%. Emissions
from intraEEA aviation are included in the EU ETS since 2012.-lbguid times, they were still
increasing, arttle aviation sector had to buy a substantial share of its allowances from the other

EU ETS sectors.

The main characteristics of the EU ETS functioning today are:

1 A fixed cap guarantees the environmental performance of the system: the yearl
decreasing cap sets the maximum yeaslgrai€sions of the combined ETS sectors

Study on the conditions of a potential inclusion of road transport into the EU E TS 3
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1 An emission allowance offers the right to emit 1 tonne ofAUI@&U ETS companies
must surrender one emission allowance for each tonne thfe@@ave emitted over {
couse of the year.

1 Trade between market participants enables cost efficiency: reductions will be aq
where abatement costs are the lowest because each emitter can search for the
way to comply: either reduce &@nself or turn to other emittasmdo can do so for
less money.

1 The CQ price is formed by the market: at the level where supply meets demand
EUA pricé on 16 April 2021 was 44 euro/tonne of {&hd the past month never
below 40 euro/tonne).

1 The emission allowances are bankadebe used in future years), guaranteeing
intertemporal efficiency. In the case of expected high futupi€&3, the ETS could
stimulate innovation as it makes it profitable to invest in research and developm

1 Inthe period 2012020 the allowancesm attributed to installations via a combina
of free allocation (47%) and auctioning (48%). To limit the risk of carbon leakag
operating in an internationally competitive subsector receive a larger share of th
allowances for free.

1 The auctins yield substantial revenues which are mainly used for domestic clim
energy purposes by Member States. A smaller share is used for EU funds for in
in ETS sectors and modernisation of the energy system.

3. Many policies amdeasures both at EU and national level address tleen®Sions of road
transport. Most EU policies are under revision now to contribute better to the objectives of the
European Green Deal.

1See e.g. this website for the daily ETS carbon htjzedemberclimate.org/data/carbepriceviewer/

Study on the conditions of a potential inclusion of road transport into the EU E TS 4
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Under revision

Main policy instruments Category under European
Green Deal?
Effort sharing regulation Target setting yes
(R;ESV\IISble Energy Directive (recast) Target setting yes
Energy Efficiency Directive Target setting yes
Energy Taxation Directive Pricing yes
EurovignettDirective Pricing yes
EU CO, emission standards vehicles Product standard yes
Fuel Quality Directive Product standard no
Alternative Fuel Infrastructure Directiv Infrastructure yes
EU funding programmes Infrastructure and innovation yes
CarLabelling Directive Awareness raising no
D e mamese et ™! |Legisanve
Fuel taxes Pricing
Othe_r taxes and charges: vehicle taxg
National ts:rtiaf?édles, road charges, tolls, parking Pricing
Other policies for C&reduction Infrastructu_re, land use
pl anning, awa

The existing EU and national transport @@icies have had significant impactsthaythave
not been able to achieve absolute I€Quctions in road transport. On the contrary, emissions
keep increasing.

This can partly be explained by the elasticities of road transport demand. The income elasticities of
both passenger and freight transport demand are close to unity which neemsuticiatises

(more or less) proportionally with increasing incomes. The price elasticity for road transport fuel
demand is relatively low, so in the past higher fuel prices only had a small impact on the fuel
demand. The price elasticity is expectedadrrihe future when low/zero carbon vehicles

become more available and affordable.

Part 2: Policy options

1. This part first gives an overview of the different options that can be envisaged to include
transport in the EU ETS, with a shdidcussion of their advantages and disadvantages. These
options are:

separate or an integrated system

national versus an Bldde system

upstream versus downstream approach
allowance allocation model

treatment of alternative fuels

treatment of passemgend freight road transport.

= =4 -4 a8 —a -9
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On thedesign optionswe find that aEU-wide (instead of national)pstream system(at the

level of the fuel suppliersj¢cluding al transport fuelsandboth for passenger and freight

transport has the most advantaged heallocation of allowances giactioning is preferable

over free allocation. This is because free allocation would lead to large rents (windfall profits) for
the fuel distributors and also because auctioning would generate a substantial income stream for
naional governments. We limit the analysis of the impacts to these withheld options, but still leave
open whether a separate or integrated system should be chosen, as well as the option of free
allocation in a transition phase.

2. We analyse theeraction of an ETS for road transport with the existing policy
instruments. We want to know if the introduction of road transport in the EU ETS and the
existing policy instruments would work in the same direction or counteract each other.

First we expect thatribad transport is included in the EU ETS, the risk that the existing road
transport policy instruments wohlimpeihe functioning of this extended EU ETS is very

limited, thanks to the Market Stability Reserve (MSR). The MSR absorbs oversupply of allowances
(e.g. if case a large uptake of zero emission vehicles would suddenly decrease the demand for CO
permits) andeleases allowances from the reserve in case of shibeageensiorcould

strengthen thEU ETSby improving market liquidity.

Second, we see that, for the purpose efr€@iction, many of the existing climate policies for
road transport are complertay to an inclusion of road transport in an ETS and would best be
maintained when road transport is introduced in an ETS.

Study on the conditions of a potential inclusion of road transport into the EU E TS 6
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Complementary to transport in ETS?

No, ESR and ETS are in principle mutually exclu

In case a separate closed ETS for transport (and
building) emissions, different accounting rules mi
be established which allow these sectors to stay
the ESR scopgthis could lead tannecessary policy
overlap.

Renewable Energy Directive (recast)
(RED 1I)

Yes, RED is useful to complement ETS for-tgell
tankemissions (via sustainability criteria) and RE
provide incentives for innovation towards renewal
fuels/energy for transpt. But not efficient to
maintain suarget for transport.

Energy Efficiency Directive

No, if energy efficiendg considered merely as an
instrument to decrease @€issions it is not usefu
to maintain the EED for road transport energy us

Energy Taxation Directive

No, energy taxation can be a substitute for an ET|
carbon price, if reflecting the relative carbon cont
of the fuels. But it sets no cap on alisajuantity of

EU

emissions and does not allow trade with other se
No, the proposed introduction of a £&ement

Eurovignette Directive (proposed refo| could form a substitute for transport in ETS (only

to introduce a Cgelement) applied everyvene in the EU). Blit sets no cap on
absolute quantity of emissions.
Yes, both are needed to give the right incentives

CO, emission standards vehicles consumers and car manufacturers and to stimula
innovation. Standards will put a downward presst
the CQ price in the ETS.

Fuel Quality Directive Yes, useful to complement ETS for setank

y emissions via sustainability criteria

Alternative Fuel Infrastructure Directiv

E.U fundlng programmes, C_ar Labellin Yes, they are flanking policies which can be mutt

Directive, Directive o@ombined reinforcing with transport in ETS

Transport of goods between Member 9 P

States
No, national energy taxation is already a substitu
an ETS carbon price, if reflecting thkative carbon
content of the fuels correctly. But fuel taxes set n

Fuel taxes on absolute quantity of emissiansg allow no trade
across sectors. Maintaining the current high level
fuel taxation would decrease the efficiency gains
ETS for road trangpt.

National

COqrelated vehicle taxes and subsidie

Yes, CQrelated acquisition taxes and subsidies &
complementary to an ETS carbon price by provid
an extra incentive at the moment of vehicle purch
COs related ownership taxes are less steeringifoy
low emission vehicles.

Other policies for C&reduction

Yes, flanking policy which can be mutually reinfo
with transport in ETS.

Study on the conditions of a potential inclusion of road transport into the EU E
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CO, standards for vehicles help to make the consumer chose for fuel efficient vehiglso
in the presence of split incentives e.g. for drivers of company cars). Addtieyfaliyer R&D.
The other complementary policies set sustainability critelierfoative and renewable

fuels/energy, help to inform consumers, take away barriers and supply alternatives to car use. Fron

an economic efficiency perspective however, it is better to set the targets for renewable and
sustainable fuels at a high econraig level, without a specific gatpet for road transport.

On the other handiome existing policy instruments would become redundant in a scenario

with an ETS for road transport Road transport should be removed from the Effort Sharing
Regulation antthe Energy Efficiency Directive if included in an ETS, because the European wide
ETS takes over this functidrhe pricing instruments (the Energy Taxation Directive, national fuel
taxes and the proposal to introduce a&énent in the Eurovignette Diigee) are to be revised,

as the EU ETS carbgmice is now taking over the climate policy function in a more efficient way.
The EU ETS carbon price has the advantaggttiriga cap on the absolute emissions and to

make use of the cheaper abatement @pitionther sectors.

Part 3: Impacts

We analyse the impacts of an ETS for road transport cen@i§€3ionsgbatement costs, the
incentives for technological innovation and its upkhkeconomic and social effectsruad
transport userjel suppliers, vehicle manufacturers, other EU ETS sectors and national
governments amdsoconsidered.

Total CQ emisions included in the EU ETS will decrease at the pace of the yearly decreasing cap

on the number of allowanggsrespective of the system options chosen. The share of road
transport in this reduction will depend on the scope option clibseimpacton abatement
costs andhe permit pricealsodepend o this scope.

Impact on

Separate Road transport
ETS

Separate Road transport anc
Buildings ETS

Integrated EU ETS

Road transport
CO; emissions

Depending on tightness of
cap and its future decreasg

Relatively less reductions in rq
transport (and more in buildin

Relatively lesser reductions
road transport (and more in
the other EU ETS sectors)

Abatement costs

High transport abatement

costs (but lower than when
same CQreduction in road
trangort would have to be

achieved without a carbon
price)

Lower transport abatement cq
(which could be lowered furthg
if fuel taxes would decrease)

Lowest overall abatement c¢
and lowest road transport
abatement costs (which cou
be lowered further fliel taxes
would decrease).

Permit price

Probably high, to achieve
reductions in presence of
high abatement costs and
low price elasticity

Lower price than a separate H
for transport only.

Probably lower than in a
separate ETS for road
transport and/or buildings.

Probably higher than in the
current EU ETS scope
(without transport and
buildings).

31t will also depend on the functioning of the MSR, in case the surplus is so large that a cancellation of allowances is

applied.

Study on the conditions of a potential inclusion of road transport into the EU E
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Abatement costs in the road transport sector are, at this moment, much higher than in other
sectors. This is the result of the high road fuel taxes that act asacaddhe EU27

unweighted averageiwiplicit carbon prices of current nominal energyand carbon tax rates
amounts to around 240 eurtonne CO for petrol and around 160 euftonne CO for

diesel This can be compared wathatement costs in the EU ETS sector of 30 40

euro/tonne CO; and sometimes even lower abatement costs in thedgosddior.

In theory, the integration of road transport in the existing EU ETS could lead to agstrfect

efficients distribution of the abatement effortsput the current high fuel taxes for road transport
preclude this. Indeed, as long as current high fuel taxes remaindrsjptaate,integration of the
transport sector in an ETS system would imply adding the permit price to the existing fuel (carbon)
taxes and would increase the cost of abatement in the transport sect@fom is needed to

lower progressively the existing fuel taxes so that carbon permit prices can really play their

role. This will lead to less (relatively expensive) abaterttentdad transport sector and more
(relatively cheap) abatement in the other EU ETS sectors.

Theseexisting EU ETS sectorswill thus facéigher permit prices(although the existing
complementary road transport policies and the MSR are expected to@nggiong price
increases) and herdgher abatement costsProtection against carbon leakage (in the form of a
share of free allocation or a carbon border adjustment mechanism) will be needed for energy
intensive subsectors working in internatiooaihpetitive markets.

A tax revision is needed anyway as the future reduction of transport fuel use will erode the tax base
and strongly reduce tax reverfoegovernments

The allocation of allowancesatigtioning is preferable over free allocation as a free allocation
would lead to large rents (windfall profits) for the fuel distributors. For the road transport user this
would not make a difference as we expkaost passthrough of the permit price in the fue

prices.

Auctioning would generate a substagxiah income streanfor national governments, but this

needs to be corrected for the decrease of their national fuel taxes. The net effect on the fuel price
for the consumers is rather unclear, as areffazirbon market would bring the abatement costs

in the transport sector (2880 eurofonne CQ) closer to the abatement costs in other sectors (30

a 40 euratonne CQ).

If one does not correct for the already high carbon taxes in the transpoftiseptaes for
consumersare expected to increase. The resulting impact on the fuel transport bill will depend on
the income category and situation of households. Poorer households, owning an inefficient car and

4 Thecurrent fuel taxes acteffective carbon tees.The OECD uses this concept to measure how policies change the

relative price of C£emissions from energy use. It is expressed in euro/to8@ afnd includesarbon taxes,

emission permit prices and specific taxes on energy use. The latter are typically set per physical unit or unit of energy, bu
can be translated into effective tax rates based on the carbon content of each formTtfeeciemgynt fuel tes in the

EU countries do not lead to a perfect single carbon price for each t6@aeh#cause thariffs do not correctly

reflect the relative carbon content of the different fhadst¢ e.g. the petrdldiesel difference aadso becauss the

many exemptions and reductions).

51n this report the term cosffective and cosffficient are used as synonyms, both meaning the least cost solution for a
given target.

Study on the conditions of a potential inclusion of road transport into the EU E TS 9
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living in remote areas with less alteresifior car use will be hit mostfl&oking policies are
necessary for these households

A more efficient larger carbon market requires a reduction of existing motor fuel taxes and some
consider this as a risk that this will delatetiienological innovation and its uptaken the road
transport sector. There are however two important carctsf First, there are the exisiiag
standardsfor vehicles that reduce the emissions for all new cars and lorries. These standards also
generatémportant spill-overs to the rest of the worlah terms of technology transfer. Second

the permits are bkable and this createloag-term price signalthat will guide car

manufacturers, fuel producers and consumers in their innovation decisions. This is an economy
wide signal that wikkallocate efforts across sectors and intertemporally in an efficientyyé
governments stick to their climate policy goals.

In terms of cosefficiency, thenclusion of road transport in the existing EU ETSseems the
best option if one reduces the existing road fuel taxes. This option would elaabésthe
efficiency gains, limit transaction costs and could strengthen the existing EU ETS by
improving market liquidity .

To limit other potential risks (outside swgi@gnand unbalances, there can be risks concerning the
correct monitoring, reporting and verification efcthdampering the functioning of the EU ETS, it
can be an option to foresegamsitionary phasewith a separate ETS for buildings and road
transport fuels alone, which will evolve to a fully integrated system.

Thefinal full integration of road transportin the EU ETS, combined with decrease of the
existing fuel taxes has the advantagesetting a&ap on the absolute emissiondo make use of
the cheaper abatement options in other sectors and heradotate efforts across sectors and
intertemporally in the most efficient way

Study on the conditions of a potential inclusion of road transport into the EU E TS 10
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Part 1: Context

In this first part of the study, \start with driefdescription ofhe EU climate context, with its
greenhouse gas emissioflGHG) objectives and evolution of the emissi8asondlyyve dive

into the functioning of the EU ETS: its characteristics, the past and projected trends and the plans
for its scope extension. Indfpart we also provide an overview of arguments pro and contra this
extension. Thirdly we list the current policies to eedGeemissions of road transport.

Climate context

At the core of the Europe@reen Deal theEuropearCommission proposed in September 2020

to raise th€030 greenhouse gas emission reduction target, including emissions and

removals, to at least 55% congped to 1990This target has been endorsed by the European

Council in December 2020. The long run target is to become clisBte,neutral by 2050

This objective has been endorsed by the Council in December 2019, submitted to the UNFCCC in
March 202@nd will be legally enshrined by the European Climate Law. This target concretely
means that by 2050 the EU will achieve net zero greenhouse gas emissions, all remaining emissior
must be offset bg.g.carbon capture by soils and forestation.

The EuropearCommission is now in the process of making detailed legislative proposals by June
2021 to implement and achieve the increased ambition.

For transport, the European Green Deal wants to accelerate the shift to sustainable and smart
mobility. Recogsngthat r ansport accounts for a quarter c
emission, andis still growing, it states that20% reduction of GHG emissions in transport

by 2050s needed to achieve climate neutrality. This should be achieved by:

a strong boodbr multimodal transport (shift of freight to rail and inland waterways),
automated and connected multimodal mobility,

the price of transport reflecting its impact on the environment and health,
increasing the production and deployment of sustainalnlatatetransport fuels,

drastically less polluting transport via a combination of measures among whigh the CO
emission performance standards for cars and vans and the possible application of ETS to
road transport.

= =4 -4 —a -1

This last option is the focusthfs report: what would be the impact and appropriate conditions of
a potential inclusion of road transport into the EU ETS.

The figureunderneatiilustrateshe historical trends and future projections in emissiatis
sectoraunder the Effort Sharinggislatiof In 2018theseemissions were 10% below 2005 levels.
Howevertotal ESRemission levels during the period 202819 remained above 2014 levels.

This was largely due to increased emissions observed in the transport sector. By 2@80, aggrega
projections from EL27 Member States point to at least a 18% reduction in Effort Sharing
emissions, compared with 2005 fyase levelwith existing and adopted policies and measures

6 The EU divided the total GHG emission sources in two groups: those thagfaitidipe European wide ETS
system (power production, industry, intra EU air transport) and thetbtherETS sector@transport, buildings,
agriculture, services, small industry..). For the second group, abatement targets have beel eleiipe&tate in the
Effort Sharing regulation, see chapter 1.3 for more explanation.

Study on the conditions of a potential inclusion of road transport into the EU E TS 11
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(dashed lines in the graph). An assessment of Member Stated'Bxhergy and Climate Plans
shows that the E{27 plans to reduce its Effort Sharing emissions by an aggregatechpagéd
to 2005(dotted lines).

Figure 1 EU-27 GHG emission trends and projections under the scope of the Effort Sharing Regulation
Mt COe
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Source : EEA (2020) Trends and projection s in Europe 2020

The next figure shows the change in emission levels froont@®€@gor the various transport
subsectorsRoadransportconstitutes the highest proportion of overatligport emissions (71%

in 2018)with an emission of 7826Mt CO..4 in 2018which is 27% above its level in 1990. Its
emissions are expected to dedib@é¢faster than the other transport moitethe WAM scenario
(whichincludes furthepolicies and measures that Member States plan to implement in coming

years

7COy equivalent is a metric measure to comparmrigsareenhouse gases on the basis of theirwgébghg potential

by converting the amount of other gases to the equiohtm@rbon dioxide with the same global warming potential. For
simplicity, in the remaining of this report we denote this simply,by CO

8 WAM stands for With Additional Measures.

Study on the conditions of a potential inclusion of road transport into the EU E TS 12
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Figure 2: Greenhouse gas emissions from transport in the EU, by transport mode and scenario
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Source: EEA 2020 Greenhouse gas emissions from transport in Europe

Functioning of the EU ETS
Characteristics : how does the EU ETS work

TheEU Emissions Trading Systéat ETS)coverghe greenhouse gas emissiamnson dioxide

(CQOy), nitrous oxide (MD) and perfluorocarbons (PFds)m heavyenergyusing installations

(power stations & industrial plants) and airlines operating between afuhti&siropean

Economic Area. For these sectors the BT key tool for reducing greenhouse gas (GHG)
emissions in the Eli regulates emissiofiem nearly 11 000 power plants and manufacturing
installations as well as around 600 aircraft operators flying from/to EEA airports. It covers around
40% of the EU's GHG emissions.

The EUETSisé@ c a p a nsystem:iit sethtatd capon emissionsllocates the emission

rights over emitters and lets emitteceive or buy emission allowances. An emission allowance
grants the right to emit one tonneddd,.. Thetotal amount of allowances is set by theadps

lower than the historical emissidbsmpanies can choose to reduce emissions or trade allowances
with one another, in order achieve reductions at least cost. The EU ETS cap on emissions
decreases each yaezording to a linear path. For the period 8@020, the total number of

emisgn allowances decreased by 1.74% per year. From 2021 onwards, the ath@ébrate

First introduced in 2005, the EU ETS has undergone many changes. It is currdmisthn its

trading period (20212030).

Since phase 2 (2008), if an ETS participant has a surplus of allowances at the endptfasé¢rading

it can 06 b awokigicarry forward, theseallolwances to count towards its obligations in
the next phase.

Study on the conditions of a potential inclusion of road transport into the EU E TS 13
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Figure 3: Functioning of the EU ETS

Within the EU ETS, a maximum number of emission allowances is available;
this amount equals the total allowable volume of CO, emissions, or cap.

€0, emissions are reduced bylowering the cap. »elow the cap for the period
n be broken ows:

-1.74% peryear =2.2% per year
A T——

of auctions

1© Dutch Emissions Autharity / Schwandt Infographics
Source: Dutch Emissions Authority — °

Since 2013, operators from plosver generationsector must buy all their allowances through
auctions, with exceptions for some countridse manufacturing industry received 80%f its
allowances for frean 2013. This proportion decreases gradualiprygaar, downo 30% in
2020pther than for sectors deemed to be expossuidalledcarbon leakagéhe revised ETS
Directive determines that between 2026 and 2030 this percentage will be furithéo Gduce

So auctioningas becomtine default mode for allocating allowandes. Auctioning Regulation
specifies the timing, administration and other aspects of how auctions should take place to ensure
an open, transparent, harmonised anetlismiminatoy processThe European Commission has
appointed the Germa&€EX trading platformi°as the common auction platfoion 25 Member

States participating in a joint procurement procéakivecll as three EEA EFBAatesand the
Innovation and Modernisation Flg) Germany and Poland do have their allowances auctioned
via EEX, but each separately from the commuiiiy. holds regular auctions of EU general
allowances (EUAs) and EU aviation allowances (EUAAS) on its spoamakalishes the

volumes that it iV selleachyear in the auction calendar. The auctions for the 25 EU countries take
place 3 times a wedle participants of the auction are the companéeaircraft operators

subject to the EU ET&nd also investment compariiesils and intermediasin possession of a
permit The price is established by las.

Recently it has been noticed that the number of financial market players on the ETS market has
been increasing atitht e.ghedge funds, in expectance of future price increases, acquire

9 https://www.emissionsauthority.nl/topics/emissidredingin-
europe/documents/publications/2015/12/li6fographiehow-doesthe-euetswork

10The EEX auction platform is a wbhsed system, accessible via the internet, to which the admitted members have
access. Sa#ps//www.eex.com/en/markets/environmentaiarkets/etetsauctions
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(significant) quantities ©f0 certificates. This can contributestiong price increases in the short
term already The activities othefinancial market players can help to make the curreptiC®
reflect the longerm scarcity. But if this would lead to excessive price fluctuati@uspihean
Commission mighitaike measures to limit the impact of investors on the market.

Carbon leakageefers to the situation that may occur if, for reasons of costs related to climate
policies, businesses were to transfer production to other countries with laxer emisdiais.constra
This could lead to an increase in their total emissions. The risk of carbon leakage may be higher in
certain energytensive industries. To safeguard the competitiveness of industries covered by the
EU ETS, the production from sectors andseittos deemed to be exposed to a significant risk of
carbon leakage receivésgher share of free allowances

Theamount of free allocationis calculated based on a formula where its production quantity (in
tonnes of product) is multiplied with ttenchmarkvalue for that particular product (measured in
emissions per tonne of produdflesebenchmarks are based on the performance of the most
efficient installationsponly the most efficient installations in each sector receive enough free
allowances to ger all their needalso in the case of free allocation, installations have an
incentive to reduce their emissionsby reducing their emissions theygeitierata surplus of
allowances which they can sell to another installation, as illustrated by figure 1.

In the aviation sector, the large majority (82%) of allowances is distributed fofree, 15
auctioned and 3% is placed in a special reserve to prowidaadk for new operators or for
operators having a fast growth of their activkid®ies can buy allowances from the diér

ETS sectors, but the oppositasnot allowed for installations until the end of Z6@2Qionary
sources could not use thg&As). Some international creditailtlalso be exchanged by aircraft
operators for EU ETS emission allowances up to 1.5% of their verified emissions during the
20130 2020 period. In 2019, the aviation sector had to buy allowances from e &hsr
sectors for 47% of its emissions, corresponding to 32.1 Mii@€rnational credits were
exchanged for 0.3 Mt

11 See for example an article on the possible cause of the reqemteCiBcrease in Der Spiegel and on
https://www.archyde.com/emissiciradinghowhedggundsacceleratthe-coatphaseout/
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Figure 4: Recent EU measures to strengthen the EU ETS

In additionto e
fast-tracking the Backloading Market stability reserve (MSR)

lowering of the cap,
the European
Commission is also
taking other additional
measures Lo reduce
the allowance surplus,

Source: Dutch Emissions  Authority *2

Therevenue from the auctions of allowancds very substantial, cumulated over the period
20128 June 202@he auctions raised more tiahbillion eurd3 The yearly revenue is the result
of thevolume of allowances auctiongse table belowhdthe prevailingrice (see figure

below)

Theproceedings of the auctionsare, apart from the volumes foreseen for the Modernisation and
Innovation Fundattributed to the Member States

12 https://www.emissionsauthority.nl/topics/emissidredingin-
europe/documents/publications/2015/12/10/infographiow-doesthe-euetswork

13generated bylemberSates, the UK and EEA countries
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Table 1: Total volume of phase 3 allowances auctioned from 2012 to 30 June 2020

Year General allowances Aviation allowances
2012 89 701 500 2 500 000
2013 808 146 500 0
2014 528 399 500 9 278 000
2015 632 725 500 16 390 500
2016 715 289 500 5997 500
2017 951 195 500 4730 500
2018 915 750 000 5601 500
2019 588 540 000 5502 500
2020 (until 30 June 2020) 360 446 000 3371500
Source : Report on the functioning of the European carbon market , COM/2020/740
Figure 5: Evolution of the EUA price 2008 T 2021

EU ETS Spot Price 2008-2021
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TheEU ETS Directiverovides that at least 50% of auction reveshadd be used by Member
States foclimate and energy related purposedMember States spent or planned to spretite
period 2018 2019, aboui8% of auction revenuefr such purposemostly orrenewable
energy, energy efficiency and sustainable transport

In 2019two low carbon fundswereestablishedhelnnovation Fund and the Modernisation
Fund Thelnnovation Fund supporsfirst-time market development and commercial scale
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demonstration of innovative technologies and breakthrough innovtimEirSsectors. The
Modernisation Fund supportsnvestments in modernising the power sector and wider energy
systems in ten lowarcome Member Statdsom 2021 onwards.

Since 2019, a correction mechanism, calldétatket Stability ReservgdMSR), is in place for the

ETS. Due to the large surplus of permits in the past, among others because of the financial and
economic crisis @007, the EC decided to limit the number of allowances as from 2019. As a
result, the price of allowances has increased. The MSR functions on the basis of-a set of pre
determined rules that, when the number of allowances is above a certain threstiltilch(333

place into a reserve a proportion (set at 24% in the pericdl ZIAY) of the total number of
allowances in circulation (TNAC). If the number of allowances in circulation falls below a lower
threshold (400 million) allowances are releasethieameserve. The size of the MSR is limited, as
from 2023, all owances held in the MSR above
In practice this is done by auctioning a lower number of permits in the following years. As permits
are bankdb (can be used in future years), this correction mechanism will lower the total cumulative
emissions for the period 2020050 than foreseen by the &ap.

To sumup: the  main characteristics of the EU ETS functioning today are:

1  Afixed cap guarantees the environmental performance of the system: the  yearly decreasing
cap sets the maximum yearly CO 2 emissions of the combined ETS sectors.

1  Anemission allowance offers the right to emit 1 tonne of CO 2. All EU ETS companies must
surren der one emission allowance for each tonne of CO 2 they have emi tt ed over the course of
the year.

1 Trade between market participants enables cost efficiency 6: reductions will be achieved
where abatement costs are the lowest because each emitter can search for the cheapest way
to comply: either reduce CO 2 himself or turn to other emitters who can do so for less money.

1 The CO: price is formed by the market: at the level where supply meets demand. The EUA
price 1 on 16 April 2021 was 44 euro/ton ne CO: (and the pas t month never below 40
euro/ton ne).

1 The emission allowances are bankable (can be used in future years), guaranteeing
intertemporal efficiency. In the case of expected high future CO: prices, the ETS could
stimulate innovation as it makes it profitable to invest in research and development

1 Inthe period 2013 i 2020 the allowances were attributed to installations via a combination of
free allocation (47%) and auctioning (48%). To limit the risk of carbon leakage firms
operating in an internationally competitive subsector receive a larger share of their allowances
for free.

1  The auctions yield  substantial revenues  which are mainly used for domestic climate and
energy purposes by  the Member States . A smaller share is used for EU funds for innovation in
ETS sectors and modernisation of the energy system.

14The first call, launched in July 2020, provides grant fundiruil@n euroand will be followed by regular cafisl
2030

15 For estimates see: Bruninx, K., Ovaere, M., Delarue, E., 2020. Taaridnpact of the market stability reserve on
the EUemission trading system. Energy Economics 89.(June)

1616 |n this report the term cosffective and cosfficient are used as synonyms, both meaning the least cost solution
for a given target.

17 See e.g. this website for the daily ETS carbonpigeé#emberclimate.org/data/carbepriceviewer/
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Past and projected trends

Emissions trends

TotalEU ETS emissions from stationary installations declined by 4.1% between 2017aadd 2018
even with 9% between 2018 and 2@12r a longer period, toEElU ETS emissions from

stationary installationshave declined by aroug@%between 2005 and 2018 (Figi)réotal
emissions have been declining, on average, by 62 Mt per yepha®rd(@0130 2020)

considerably faster than the cap, which declines by 36 Mt peoydaistion installations

(mainly power plants) remain the main source of emissions in the EU ETS (65®UWEDBS
emissions in 2018). This is also the sector Viieeneain emission reductions have taken place
(5.6% per year in phasg 3

Figure 6: historical ETS emissions stationary sources, in ton ne CO2z-eq
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. 3. Estimate to reflect current ETS scope for allowances and emissions
B 2. Verified emissions
Source: https://www.eea.europa.eu/data -and -maps/dashboards/emissions  -trading -viewer -1

TheETS emissions from the aviation sector continued to increase year on year throughout the
third trading period , and in 2018 were 4% higher than in the previous yeamdtiiis r@flects

the increasing demand for air traMleénumber of aviation allowances put into circulation in
20133 2016 was significantly lower than the origipgticat reflected the 2008 legislation

including all flights for, to and within the EB&Yause of the temporarily limited scope to flights
within the EEA (to support the development of a global measure by the ICAQ).

Study on the conditions of a potential inclusion of road transport into the EU E TS 19



1 TRANSPORT
u MOBILITY

Figure 7 EU ETS freely allocated allowances and verified emissions of aviation 2012 T 2019

ETS information
. 1.1Freelyzllocated sllowances

Verified emissions

Source: h ttps://www.eea.europa.eu/data -and -maps/dashboards/emissions  -trading -viewer -1

The inclusion of the aviation sector in the EU ETS had a significant impact on the environmental
performance of the system as a wholghdise 3, until 2019, aircraft operatonesdered 296

million aviation allowances and 127 million general allowances, the latter figure representing the
contribution of the aviation sector to the overall stringency of the EUhER&EuropearGreen

Deal it is announced that tBeropearCommission will propose to reduce the ETS allowances
allocated for free to airlines.

More sectoral details can be found in the EU ETS dataviewer of the European Environmental
Agency.

1.2.2.2 Supply and demand

At the start of phase 3 in 2013, the EU ETSchaisacterised by a large structural imbalance
between the supply and demand of allowancessiagali billion allowancdss a shorterm
measure thEuropearCommission postponed the auctioning of 900 million allowances in the
period 2014 2016. As dongterm solution,d address the structural imbalatieaMarket

Stability Reserve (MSR) was creatddegan operating in 2019 May 2019, the European
Commission announced tinadre tharB97million allowances will be placed in the MSR between
1 Sptember 2019 and 31 August 2020.

The EEA prepares estimates based on national projections of ETS emissions reported by Member
States. According to these EEA estimateytdlenumber of allowances in circulatiidAC)

will decrease, as a consequehalbosvances moving into the reserve over the coming years. From
2023 onwardsy | | owances held in the MSR above the p
be validAs EU ETS emissions are projected to be higher than the cap from 2026 onwards, the
demand for allowances will contribute to further reducing the TNAC. With measures currently in
place, the EEA also estimates that the TNAC might not fall below the lower MSR threshold of 400
million before 2030.
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1.2.2.3 Price projections

The historic evolution ohé EUA price is depictedtime abovdigure6. The figurebelowplots
2019 and 2020 forecastshe EUA pricdrom different analystall three 2020 forecagia
orangegxpect the price of carbtmincreasén the early 2020s.

Figure 8: EUA price forecasts
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Source: ERCST, Wegener Center, BloombergNEF and Ecoact (2020)

These forecasts were made before the current health crisis started, and do not take into account the
economic consequences and related impact on emissions. BloombergNEF modelled the price
impacts of three different scenarios: a swift recovery to basédsieres by October 2020, a
gradual recovery to bassdlainmge 6by ckaarmudroy wad @ 2h3
baseline emissions.

Figure 9: EUA price for ecasts under 3 COVID -19 scenarios
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Source : ERCST, Wegener Cente r, BloombergNEF and Ecoact (2020)

The EU ETS is being reviewed in 202@her ambitions for the ETS sector in 2030 and the
revision of the MSR make that total ETS emissions and ETS prices are uncertain. This can be one
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of the reasongwhy the price of the ETS permits increased considerably over the last months:
from 2506 30 b 40 euro/tomeof CO; (cfr. Fig 5)The divergent scenariagFigures 8 and 9
underline that the future outlook is unclear.

Modeling work byBruninx & Ovaer€ has estimateatie effect on th&U ETS emissions and

prices of a more stringéntermediate reduction targdi3% in 2030) on the road to climate
neutrality in 2050. They take into account the ETS correction mechanism (MSR), as well as the
Covid19crisis the European Green Deabjectivesindthe Recovery packa@gethe current B

ETS scope)They find that the price of allowances would increasetodgibnneof CO, and
decrease the total emissions in the perioddZZZ8D by 42% of the cumulative cap under current
emissions. The @&urd tonneof CO, is a median value of atdizution of values and would be

the value of a permit today if the market shared the same cost and demand information. This
permit price would then increase with the interest rate.

Why road transport was not included up to now

The EU ETS addresses alseatirectly or indirectly, part of the GHG emissions of transport: it
covers CQ@emissions resulting from the production of electricity (used by trains and electric
vehicles), the GH®missions by refineries producing fuels and ther@iSsions from aviah

(of flights within the European Economic Area).

But the emissions produced by the use of fossitdyedsvervehicles (and to heat buildings)dare
up to nowd not included in thEU ETS.A strong political argument relates probably to the
current tax income that the transport sector yields. That is also the reason Meyrdmn3ates
are very reluctant towards allowing the European Uniortarsargn taxation policy. They need
the ta revenue and want to keep control over its level and the way they can spend it.

The reasonfer not including road transpavhichcanbe found in the legislative history of the
EU ETS,aremainlyof practicahature: the monitorability and the costgeoification and
administratiorhttps://ec.europa.eu/clima/policies/ets _en#t@d

The EU ETS was launched in January 2005. At that moment it @Veemissions from a
limited sebf activities. The ETBirective (art.30) required tBeropearCommission talraw up

a reportexploring whether inclusion of further activities or gases in Annex | of the Directive
could enhance the coskefficiency of the EUETS. Three activities emitti@, are directly
referred to in the Directive: the chemical industry, the aluminium iaddsting transport
sectors This repor of 2006 states the following about road transport:

&Road transport accounts for 21% of totalZ3 kmissions 2003, with considerable increases for

the various subectors expected between 202020, e.g. 19% for trucks. Emissions occur during

use, but potential for emission reduction is not only on the side of car producers, i.e. through using
hybrid motors, icreased efficiency, fwells, etc. but also on the side of the user, by driving less

and more efficientlhe sector has a very large number of small emitters considerably

varying in size, making monitorability low and costs high: data on the amount gis

combusted could of course be provided by the car holder, but verification and

18 Speculation by financ@hyers on the EU ETS might have reinforced this price increase.

19 Seehttps://www.researchgate.net/pulation/350124026 _Waterbed_leakage_drives_EU_ETS_emissions- COVID
19_the_Green_Deal_the_recovery plan

20 https://ec.europa.eu/clima/sites/clima/files/ets/docs/ecofys_ieav_en.pdf
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administration of such a large number of emitters seems virtually impossible. Approaching
car manufacturers would be a way to reduce the number of players, but at the samti
monitorability would be even lower, as emissions could only be estimated with high
uncertainty. The sector is thus not considered for the second assessnient step.

European Green Deal : announcement of possible inclusion

The Communication from thleuropea Commession onthe European Green Deal of December
2019%nnounces thgossible extension of European emissions trading to new sectols

s t a The Gommission will also propose to revise by June 2021 the legislatiparis€iah
performance standarfbr cars and vans, to ensure a clear pathway from 2025 onwards towards
zereemission mobility. In parallel, it wohsider applying European emissions trading to

road transport as a complement to existing and futuregd@ssion performance standdods
vehicled

I n its Communication to the European Parliam

2030 climate ambition, tReropearCommission gives an argumentation for considering this
option:

6The Commi ssion sees important benefits in

emissions reductiori&missions trading can achieve greenhouseag emissions reductions
cost-effectively. Its resulting carbon price internalises the climate externalities and gives
consumers incentives to reduce greenhouse gas emissions. It guarantees environmental
integrity in the form of the emissions cap and provies a strong price signal that influences
daily operational and strategic investment decisions. At the same time, emissions trading
raises revenues that can be4iavested in the economy leading to better overall economic
outcomes  ( édad ttamsport enissions trading has the advantdgapturing fleet

emissions under the cap and simultaneously incentivising behavioural change with lasting
effects on mobility solutions through the price signalAt the same time, the €émissions
performance standarfds cars are the main driver to ensure the supply of modern and innovative
clean vehicles, including electric cars. Ambitioperii€sions standards for cars and vans will be
needed to ensure a clear pathway towards zero emissionsdmobility.

Aboutthedasgn of t he system, Anepamed@missions madicgasysteno n
could be developed as an upstream trading systenegulating at the point of fuel distributors
or tax warehouses and would need to appropriately address any risk ajuddirngeevasion or

loopholes in relation to entities covered by the existing downstream system for the aviation, power

and industrial sectads.

Thelnception Impact Assessment (29/10/2029theAmendment of the EU ETi@ovides an
additional argumer@:@ering road transport emissions by the emissions trading wouldarovide
more level playing field in terms of carbon pricing of fossiuelled road transport and ralil
with electric vehicles and electrifiedrajl whi ch may | ead to | ower

If all the sectors mentioned in the European Green Deal as possible nEW ETS sectors

were includedd maritime transport, road transport and buildtbs could potentialiypore

than double the total volume of emissions covered by tfig#J ETS, as showin the next
figureby ERCST et al. (200wi t h 6t ransport® covering both
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Figure 10: Volume increase due to expanding the scope of the EU ETS to other sectors
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Source: ERCST, Wegener Center, BloombergNEF and Ecoact (2020)

1.25 Arguments of impacted sectors

The consultation of tHeuropearCommission on the Inceptidmpact Assessmeon the
updating of the EU ETelded262 reactions. Weade amverview(see annex fjith a selection
of the mairEU-wide federations and organisagibns

The next table summsas the arguments pro and carpte forward by these stakeholders and by
the EuropearCommission in itgarious communicatigran the enlargement of the EU E&&d
specifically the introduction of road transport in the EU ETS

21 Seehttps://ec.europa.eu/info/law/betteregulation/haveyoursay/initiatives/1266Climatechangaipdatingthe-

EU-emissiongradingsysterrETS-. While this selection is not exhaustive, it gives a good view of the arguments of the
main involved stakeholders.
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Table 2: Summary of arguments pro and contra introduction of
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road transportin EU ETS expressed by

the European Commission and by stakeholders in their reactions on the Inception | mpact Assessment
Updating of the EU ETS
Pro Contra
1  Most cost efficient solution
(more cost efficiency the
larger the scope of t_he ) EU Will increase the price of
ETS, also level playing field mobilit
for electricity versus fossil Not ef‘f)(/active for road
fuels). . transport (command and
1  Guarantees effectiveness, control measures more
reliable, incentivises effective)
bﬁ::‘g?“;;' change through Transport in existing EU ETS
pr 9 . . will increase the CO 2 price
1  Higher CO:2 price will drive (0o high _for ener
Economic arguments real change intensise in dustriesgy i
1  Strong price signal will spur . ) "
investgmpent in ggreen P Jeqpa.rdl se eXBt'ng ETS)
technolo Will hit the low  income
9y . . . population most
1  All sectors will partic ipate in Will not lead to fuel
gh;;;nsi?l?;;ggﬁf switching and  timely
oo . . investment to achieve 2050
bl Emissions trading raises
target last ICE car should be
revenues that canbere - sold in 2035
invested in the economy '
leading to better overall
economic outcomes
CO: price (additional fuel
tax) will cause pressure on
MS to reduce existing fuel
1  Can simplify future decision taxes and_ thus undermlne_
) . the effectiveness (domestic
making, witht he long -term compensations e.g. for
goal to replace sector lorries) e
Impact on decision making specific climate goals and If transport  out of ESR MS
process at EU and national level regulations across EU h P
. will do less effort for green
Member States with one transport policies
overarching EU ETS target If transport out of ESR MS
for all sectors will give less support to
ambitious EU regulatory
measures ( e.g. CO2
standards).
MRV procedures are not yet
Practical arguments established.
9 Practicability of upstream to
be tested.

Current policies to reduce CO
sector

2 emissions in the road transport

This section describes thainpolicies that are in place at the EU and national level to reduce the
COzemissions from th@adtransport seor. The following table presents an overview of the
policy instruments that are discussed, with an indication of their type, and in the case of EU
policieswhether they are considered for revision under the European Green Deal.

The general characterstaeach othese policiesredescribed below.
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Main policy instruments

affecting CO 2 emissions road transport

Category
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Under revision
under European

Green Deal?

Effort sharing regulation Target setting yes
I(?;ggvnz;\ble Energy Directive (recast) Target setting yes
Energy Efficiency Directive Target setting yes
Energy Taxation Directive Pricing yes
Eurovignette Directive Pricing yes
CO:2 emission standards vehicles Product standard yes

EU Fuel Quality Directive Product standard no
Alternative Fuel Infrastructure

A Infrastructure yes

Directive
EU funding programmes Infrastructure and innovation yes
Car Labelling Directive Awareness raising no
Directive on Combined Transport of
goods between Member States Legislative yes
Fuel taxes Pricing
Other taxes and charges: vehicle taxes

National 2 and ;ubsid_ies, road charges, tolls, Pricing
parking tariffs
Other policies for CO 2 reduction Infrastructu_re, land use

pl anning, awar e

Before entering into théff@érent policy instruments, it is useful to explaryipe olGHG

emissions according to the place in the fuel chain they agenerated The next figure shows

this fuel chain. All emissions generated before they are actually burned in the motor of a vehicle are
called welto-tank emissions (WTT). The emissions that are generated by burning the fuel in the
vehicle are called tartkwheel emissions (TTW).

Figure 11: Phases included inthe well  -to-wheel analysis
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Source: Burchart -Korol D. et.al.(2018)

In the(international and Europeat)mate accounting, GHG emissions are accounted at the
place and the moment where they are releasedregidtration happens at the level of the
direct GHG emissions These are.gthe CQ emissions from burning fuels to heat buildings or
to propagate vehicléor road trarsport these are the TTW emissionghe emissions

22See fuher in §1.3.5 for more details on the national peityments.
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coming out tailpipe of vehicles These TTW emissions are the GHG emissions attributed to road
transport in the GHG inventory and would be the emissions attributed to road transport when
road transport woulde included in an ETS.

The emission®leaseth the earlier phases, éigring theefiningprocessewill be attributed to

the refineries wbh emit those emissions and are, if they are situated in the EU, included in the EU
ETS. The emissions related to the production of crude oil imported in the EU will not enter in the
EuropearGHG register, but in the climate accounting of the countriestivisgeoduction takes

place.

For electric vehicléke picture is as follovibe emissions related to electricity production are
attributed to the electricity plants, and thus covered by the EU ETSeTiehis electricityin
the vehicles generates@®@HG emissiongjriving an electric vehicle generates noe@ssions,
they areattributed zero emissiongn theclimate accountin@nd thus also in tHiESR.

Theuse ofbiofuels isconsidered to be climate neutral and thereforatributed an emission
factor of zeroin the climate accounti(gp one can say thhe users/consumers of the fuels are
benefitting from the climate advantages of low carbon fuels, thanks to this zero emigsion factor

There are however scientific concerns about this assuthatibiofuels are climate neutral and
doubts are issueehethertthe sustainability criteria foreseen in the RED and Fuel Quality Directive
are sufficient to guarantee that biofuels are effectively climatedrngnigraliscussion about the
definition ad scope of climate neutrality goes beyond the scope of this report and is not further
discussed.

1.3.1 EU Target setting for GHG emission reduction, Renewable Energy and
Energy Efficiency

1311 Effort Sharing Regulation

Transport is part of the ndfiT' S sector for which the 208@mate and enerfpamework sets an
objective 0880% reduction compared to 2009 his target has to be achieved by the Effort
Sharing Regulation which attribigiesling national non-ETS reductiontargets(in the form of
annual emission trajectorisallMemberSates This regulation covers currently all GHG
emissions which are not covered by the EU Emissions Trading System (ETS) nor by the Regulatior
on LandUse, LandJse Change and ForesttYlL(UCF) and defines targets, flexibilities and
compliance rule$he noRETS sectors are transport (except aviatiomanime shipping),
buildings, agriculture, small industrial installations andAlidgemberSates had to elaborate

(by the end ad2019)National Energy and Climate PlangNECP s) for the period 2024 2030,
which set targets for the different dimensions (decarbonisation, energy efficiency, security of
supply research, innovation and competitiveness, and the internal energgmdadatrs and
describe théoreseemolicies and measures to achieemt

23See e.duttps://www.euractiv.com/section/emissiottadingscheme/news/scientistalton-euto-correctbiomass
carboraccountingules/and
https://www.transportenvironment.org/sites/te/files/publications/2015%2001%20biomass%?20ets_rating_FLNAL.pdf
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Figure Ishows the aggregate EU emission trend and projection towar@e®a3en 2005 and
2018, the Ek28 countrieseduced their combined Effort Sharing emissions by an average of
0.4% per yearTo jointly reach the reduction tardet203Q the EU27 countries will need to
achieve a combined average reductitm®é per year between 2018 and 2030

The national Effort Sharing targets for 2020 vary among the European countries, as they were set
according to their gross domestic prodBEXR) per capitalhe next figure of the EEA presents

the annual targets for 2018, 20102820 and the neBTS emissions of the EU countries.

2018, 17 countries stayed within their emission allocations without making use of fReuibilities.
theemisfons in 11 countries (Austria, Belgium, Bulgaria, Cyprus, Estonia, Finland, Germany,
Ireland, Luxembourg, Malta and Poland) were greater than their respective annual Effort Sharing
emission allocatioins 2018, ir2019this would be 12 countries@zechigoined the above

mentioned Member States with emission levels greater than their annual emission(bieedtions

on preliminary data)

Figure 12: Progress of EU countries towards their ESD targets (in percentage change comparte d to 2005
base year emissions)
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Source: EEA, Trends and Projections 2020.

To achieve the increased 2030 ambitioik ut@pearCommission is in the process of revising the
Effort Sharing Regulatiohihe inception impact assessment for this revision foresees 3 main
options:
1. Phase out the Effort Sharing Regulation as a consequence of extending emissions trading
and merging both thon-energy related ESR emissions from agriculture and the GHG
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emissions/removals under the LULUCF Regulation under a single climate policy
instrument

2. Keep current ESR sectoral scope in parallel to extending emission®iifaetingth
increased nationabn-ETS targets or not increasmMgmberS at es & t argets (
the additional efforts on emission trading, LULUCF sectors and/or sector specific
policies).

3. Maintain in the ESR only the sectors not covered by emission trading.

REDII

Therevised Renewable Energy Directive, which entered into force in December 2018, sets the
overall EU target for Renewable Energy Sources consum@iagobgt 32% of renewable

energyi n t he EUOs gr os s Tlhisitangatlis na tnaastatipdzpecifiotargets mpt i o
per Member State and therefore, to ensure compliance, Member States shall notify their respective
contributions to the overall target as part of ME{LP (National Energyral ClimatePlan3.

Member Statésespective share of renewadshergy shall not be lower from 2021 onwards than

the binding target set for 2020 by the previous RED.

For transport, which still relies for 94% on oil supplfgy-targetis includedMember States

must require fuel suppliers to supply a minimuiéfof the energy consumed in road and

rail transport by 2030 as renewable enerdhis sultargetwas1( in 2020The REDII

defines a series siistainability and GHG emission criteriathat bioliquidsised in transport

must comply with to be counted towards the overall 14% target and to be eligible for financial
support by public authoritida/hile biofuels are important in helping the EU meet its greenhouse
gas reductions targets, biofuel productipically takes place on cropland that was previously used
for other agriculture such as growing food or feed. Since this agricultural production is still
necessary, it may lead to the extension of agriculture land iaotopt@md, possibly including

area with high carbon stock such as forests, wetlands and peatlands. This process is known
asindirect land use change (ILUC) As this may cause the release ofs@fded in trees and

soil, indirect land use change risks negating the greenhouse gasasaesgsftom increased
biofuels. To address the isRIDII setdimits on high ILUC -risk biofuels, bioliquids and

biomass fuels with a significant expansion in land with high carbon stockVithin the 14%
transport sutharget, there is a dedicated taayeadvanced biofuels produced from

feedstocks theircontribution as a share of final consumption of energy in the transport sector
shall be at leas06 in 2022, at least 1% in 2025 and at 1884113 2030.

The achievement of the target is fagitithyseveral multipliers on energy content

a multiplier of 4 for renewable electricity consumeehdhtransport

a multiplier of 1.5 for renewable electricity consumad iransport

a multiplier of 1.2 for renewable fuels consummiitime and aviation transport
a multiplier of 2 for advancbtbfuels and biogas

= =4 =4 A

The EEAestimatethatthe share of renewable energy use in transport grew from 7.4% in 2017 to
8.1% in 2018. Th&hare of renewable energy in transport varied across countries: from 32%
(Sweden) to close to 0.4% (Estonia). Finland and Sweden are the only two Member States that hav
already reached the goal of a 10% share of energy from renewable sources.in transport
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The impact assessment accompanying the 2030 Climate Target Plan indicates that the share of
renewable energy in transport woulthave to constitute around 24% in 203&alculated
according to the methodology above).

Achieving at least 55% 1@&#tG emissions reductions would require an accelerated clean energy
transition with renewable energy seeing its share réa&8hitm40% of gross final energy
consumption by 2030This is higher than the binding Union level target for 2030 of at least 32%
introduced by RED II. It is also higher than the share of renewables, between 33.1% and 33.7%,
that would be achieved if Member States complied with the national contributions set in their
NECPs for 2030l hat is why th&uropearCommission started-@view procesgor RED Il to

assess whether a revision is needtaoanit would be most appropriate.

1.3.1.3 Energy Efficiency Directive

The Energy Efficiency Directif@dopted in 2012 and revise@014§ sets arfficiency target of

at least 35%to be achieved collectively across thdtElso includes an extension to the energy
savings obligation in end use, introduced in the 2012 directive. Under the amending directive, EU
countries will have to achieve new energy savings of 0.8% eadmg¢anefgy consumption

for the 202D 2030 periodAs for renewable energyemberSates have to outline in their NECP

how much they will contribute to this energy efficiency target and how they will achieve this.

Energy use by transport is includhetthis target, buhere is nepecificsubtarget for transport
energy use.

The assessment of Member SStageiretsedNECPsHowso n a | co
insufficient level of ambition in terms of energy efficiencyThegap is equald 2.8% for
primary energy consumption and &3dr final energy consumption.

In terms of energy consumptitransportis the sector with the highest energy consumption
accounting foB4% of final energy consumptiorn 2018. It is followed by industry and the

residential sectors withbatre pr esenting 25%, and the service
energy consumption.

Following agradual decrease between 2007 and 2014, energy consumption has staaissl to incre
in recent yeafgmong others caused by an increase in trapapdrig now slightly above the
linear trajectory for the 2020 targets.

In view of the increased climate ambition oEtlmepearGreen Deal, thEuropearCommission
is preparing a review and revision of the Energy Efficiency Directive.
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EU Pricing instruments

Energy Taxation Directive

TheEnergy Taxation Directiwé 200296 establishes tHgU rulesand theminimum excise duty
rates that Member Statmust apply to energy products for fuel and transport, and electricity.

In 2011, th&europearCommission already presented a revision of the present Directive with a
view, among others, to better align the Directive to the energy market and cliemgfesci#siter
inconclusive discussions, EngopearCommission withdrew its proposal in 2015.

The European Green Deal announces a revision of this directive as of the policy reforms to deliver
on the increased climate ambition for 2030airhe are ttackle the persistence of fossil fuel

subsidies in maMyemberSates (via numerous exemptions and reductions), to bring the ETD in

line with the EU climate and energy objectives and to enhance the proper functioning of the
internal market. Tholicy options put forward in the inception impact assessment include:

1. The minimum excise ra@the review will take into account various aspects impacting
excise rates, such as inflation, energy content (to make energy taxation least distortive
possilt), link to greenhouse gas emissions (to complement the price signal outside the EU
Emi ssion Trading System) in order to bett
climate and energy policies.

2. Sectoral tax differentiatiérine review will consider oo fuel vs. heating fuel
differentiation, revising and streamlining the current possibilities to apply differentiated
rates, exemptions and reductions, e.g. for the maritime and aviation sectors which currently
exempt aviation kerosene and fuel usedifixy fsbm taxation. The focus will be on
tackling fossil fuel subsidies and avoiding inconsistencies between taxation and, among
others, the Emission Trading System as well as the Renewables Directive and the Energy
Efficiency Directive.

3. Product coverage. The use of a number of new energy products is currently discouraged
since they can be taxed in the same way as the traditional ones (e.g. advanced alternative
fuels in transport, which can include electricity). In this contetrtpmn Commission
will also analyse how best to reconcile the energy and climate objectives with the objective
of generating tax revenue.

Eurovignette Directive

The Eurovignette Directive 1999/62/EC provides a detailed legal framework for charging heavy
goods vehicles (HGVs) for the use of certain roads. The Directive aims to eliminate distortions of
competition between transport undertakings. It notably sets minimum levels ahasbeser

HGVs and specifies the detailed rules of infrastructangiradp, including the variation of charges
according to the environmental performance of vehicles.
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In May 2017 thEuropearCommission adopted a proposal for amending taidida, this has

not been adopted yet by the EurogeariamenandCouncilln the European Green Deal, the
EuropearCommission called on the European Parliament and Council to maintain the high level
of ambition of its original proposal but expressed also its readiness to withdraw its proposal if
necessary and to propadternative measures.

The revisionwants teextendthe scope of the directivdo passenger carsminibuses and vans

as well as coaches and budes purpose is to gradualplace timebased user charges

(vignetteshy distancebased chargesvhich areonsidered fairer, more efficient and more

effective. The revised Directive also proposes to phase out the variation of charges according to the
Euro emission class of the vehicle and to, instead, introduidian of charges according to
COzemissiors of HDVs. For LDVSs, such a variation would be based on emissions of hoth CO

and air pollutants. TH&uropearCommission text is also proposing to allow the application of
congestion charges, on top of infrastructure charge, to address the issuba iotergestion.

The position of the European Parliament is diffefamttext adopted by the Parliament mentions
that road charging imposedidgmber States would need to become distbarsesl from 2023 for
HDVs and larger goods vans and from ertD@¥ for LDVsPassenger cars were removed from
the definition of LDV&:.

Standards for vehicles and fuels

Standards for CO 2 emissions from new passenger cars and vans

Regulation (EC) 443/2009 sets manda&angsion reduction targéts newcars. The first target

fully applied from 2015 onward and a new target will be phased in in 2020 and fully apply from
2021 onwardrollowing a phase in from 2012 onwatdrget of 130 grams of ¢fer

kilomete applied for the EU fleatide average emi@s of new passenger cars between 2015 and
20109.

From 2021, phased in from 2020, the EU-fléd¢ average emission target for new cars @8l be
g COJ/km . This emission level corresponds to a fuel consumption of around 4.1 1/100 km of
petrol or 3.6 I/10&m of diesel.

These targets are implementeciading specific emission targetthat has applied annually

for each manufacturer The target is set according to the average mass of the manufacturer's
newly registered vehicles using a limit value Thrseneans that manufacturers of heavier cars

are allowed higher emissions than manufacturers of lightéoicaessh manufacturehe average
specific emissions of its fleet of newly registered vehicles in the EU that year, are compared with
the manufacturer's specific emission taviggtufacturers cagroup togetherand act jointly to

meet their emissions target.

24 Seehttps://lwww.europarl.europa.eu/legislatikean/api/stages/report/0&2020/theme/aecuropeargreen
dealffile/jd-eurovignettalirectiverevision
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Since 2019 therare also standards in forceniavy duty vehiclesmanufacturers will have to
achieve a 15% G@eductionin their fleetwide average of heavy trufks other heavy duty
vehicles such as busses standards will be sevtdtdrincreases toward4@om 2030
onwards.

TheCar Labelling Directive (Directive 1999/94/EC) requiring EU countries to ensure that
relevant information athe caréfuel efficiency and G@missions is provided to consumers, is a
demanekide policy helping manufacturers tetrttgeir CQ emission targetin 2016 the
EuropearCommission completed an evaluation of the Car Labelling Directive showed that the
Directive is relevant, has some impact, but could be improved. In ZBdroplearCommission
published a recommendattormake use of the new test procedure (WLTP) in a coordinated way
to provide improved information to consumers.

Emissions of 130 g G®m correspond to a fuel consumption of around 5.6 figre400 km
(1/200 km) of petrol or 4.9 /100 km of diesel. This EU flgde target was already reached in
2013, two years ahead of schettuits latest Monitoring Report on the £fnissions from
passenger cars and vans, the EEA ndimsdvethat for the second consecutive year, the
average C£emissions from new passenger cars increased in 2018 and reach€é®1RM.8 g
After a steady decline from 2010 to 2016 by almo€Q@Zkyn, average emissions increased in
2017 by 0.4 @OJ/km. Provisioml EEA data indicate that2019n the EU28, Iceland and
Norwaythis increased further 122.49 COJ/km .

The main factors contributing to that increase include the growing share of petrol cars in new
registrations, in particular in the sport utityicle (SUV) segment. Moreover, the market
penetration of zerand lowemission vehicles, including electric cars, remained low in 2018.

Also for vans thaverage C&missions from new vehicles were higher than in the previous year:
157.9 gcO/km in 2018 against 156.1G0./km in 2017. Whereas between 202P17 average
CO.emissions decreased by Z0gkm, in 2018 emissions have increased by almost 2 g

COJ/km compared to 2017. The EU average emissions are, however, still 10% below the EU target
of 175 gCO./km and only 7% above the 2020 target.

A regulatory proposal is expected from the European Commissior2@2ighich will
strengthen the CQ targets for passenger cars and ligltommercial vehicleso bring them in
linewiththe®#P6s ambition to cut gre®&mhh2030se gas emi

Standards for fuels

TheFuel Quality Directivef 2009requires aeduction of the greenhouse gas intensitgf
transport fuels by a minimum of 6% by 2020/ember States areigbt to ensure that suppliers
respect the target of 6% after the year 2020.
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The greenhouse gas intensity of fuels is calculatéitberyale basis covering emissions from
extraction, processing and distribution. Emissions reductions are calciated28§® baseline
of 94.1 ICOzedMJ.

The6% reduction targé likely to be achieved primarily through:

1 the use obiofuels, electricity, less carbon intense fossil fuelgandrenewable fuels of
non-biological origin (such as efuels)

1 areduction of upstream emissiongsuch as flaring and venting) at the extraction stage
of fossil feedstocks.

Together with the Renewable Energy Directive, it also regulates the sustainability of biofuels. For
biofuels to count towards the greenhouse gasiemieduction targets, they must meet certain
sustainability criteria to minimise negative impacts in their productiodglimsee REDII,

indirect land use change is taken into account.

The EEA estimates, based on data froM&aberSatesthat theaverage GHG intensity of fuels

in 2017 wa8.4% lower than it was in 20IXhis is well below the intermediate reduction target of

4%, which Member States may require suppliers to comply with to ensure that they meet the 2020
target. EU fuel suppls are therefore not on track to achieve their objective of reducing the GHG
intensity of transport fuels by 6% by 2020, compared with 2010

The EC does not plan to extend the GHG reduction target beyond 2020. InsEaadptten
Commissin addressed the issue of the decasition of transport fuels after 2020 in the RED 1.

Infrastructure

Alternative Fuel Infrastructure Directive

TheAlternative Fuels Infrastructure Directivass adopted in 2014 to encourage the development

of alternative fuel filling stations and charging points in EU countries, and required Member States
to put in place development plans for alternative fuels infrastrliciBErective aims to

improve coadination of alternative fuel infrastructure development to provide therlong

security needed for investment in the technology for alternative fuels and alternative fuel vehicles.

According to a 201FuropearCommission evaluation, the plansndidprovide sufficient
certainty for fully developing the alternative fuels infrastructure network, and development has
been uneven across the EU.

Vehicle manufactureasd alternative fuels producers, clean energy campaigners and the European
Parliamenhave called for the revision of the Directive, to ensure that sufficient infrastructure is in
place in line with efforts to reduce emissions in the transport sector and to help meet the climate
and environment goals set out in the Paris Agreement &uwldpearGreen Deal.
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In the Action Plan accompanying EweopearGreen Deal, theeview of theAlternative Fuels
Infrastructure Directivi@and the Trans European Netwérkransport Regulatidis included in

the action plan for 202. its recovery plamf May2020, th&uropearCommission puta lot of
focus on developing alternative fuel infrastructure, electric vehicles, hydrogen technology and
renewable energndrepeatdits intention taeview the 2014 Directive.

EU funding programmes

TheConnecting Europe Facil{tyhich is the funding instrument for the implementation of-TEN
T) and other funds make considerable efforts togeéheestments in the infrastructure needed
for low-emission transporilso the ETS Modernisation Fund, benefitting thddriber States
with the lowest income, has been used for energy efficiency in transport.

In the EuropearGreen Deal the target of 25% climate mainstreaming across @digetaty

programmes is announced, as well as the strengthening of the Innovation and Modernisation Fund:
for deploying innovative and climate neutral solutions across thisdzldstruments financed by

the EU budget, including Horizon Europe and theTldasasition Fund have the potential to

further incentivise innovation and research in sustainable technology, products andnpaticesses
sectors, including road transpdhe EuropearGreen Deal announced in its roadalapa

review of th& rans Eurpean Networld Transport Regulation

The EU budget, together with the Next Generation EU package and the related proposed national
recovery and resilience plasisbeconsidered asdaiver for transformation and leverage

sustainable private gmablic investment, and are also designed in a way to address distributional
concerns between Member States in order to ensure a fair transition.

Directive on Combined Transport of Goods between Member States

The Combined transport directive is thly &U legal instrument that directly supports the shift
from road freight to lower emission transport modes (inland waterways, maritime transport and
rail).The Directive seeks to promote Combined Transport operations through the elimination of
authorisabn procedures and quantitative restrictions for Combined Transport operations, it
clarifies the neapplication of road cabotage restrictions onleggdangrovides financial

support through fiscal incentives for certain Combined Transport operations.

For more than 25 years, the directive has helped to shift a considerable amount of freight away
from road. However, shortcomings in its implementation (ambiguous language, outdated
provisions and limited support measures) have diminished its impact
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Future plans

TheEuropearCommission put forward a revised text in 2017. The legislative process was slowed
down by close interconnections of this file with the lengthy negotiations on the 'Mobility package'
files concerning rules for truck drivers. EbmpearCommission decided to withdravwsth
proposabndannounced in the European Green Deal action plan that it would put forward a
second revised proposal, supported with an impact assessment, in 2021.

National CO:2 policies for  road transport
Taxes and charges

All EU MemberSates appltaxes on fueldor passenger and freight transpootnplying with
the minima set in the Energy Taxation Directive and often well above thesétainiaae
remained constant over tinas)illustrated for diel in the graph below

Figure 13: Diesel tax levels in 2016 compared to the European minimum excise duty levels
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Next tofuel taxesmostcountries applaxes on the purchase of a vehicle, on tlyearly

ownership and on the insurance of the vehiclén many EUcountries distandssedr time
basedoad chargesapply ortolls on specific parts of the network. Apart from Norway there are
very few cities that apply urban road pricing schear&sg chargesare also very commonly

used and may also significantly contribute to the total revenue of transport taxes and charges.

A detailed overvieof the different taxes and changegiven in CE Delf2019. The resulting
averageevenue from taxesa@nharges oroad transport ashown in this summarising table:
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Figure 14: Average revenue from taxes and charges for passenger cars in 2016 (euro/1000pkm, PPS

adjusted)
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The above graph with average qusts 000 km, is instructive to give a view dbthé

charges’on road transport. Howeverzemssomngeessess th
concept of the effective carbon tax is more u3dfalOECD uses this conceptn@asure how

policies change the relative price of €@@issions from energy Li$és expressed in eurmhne

of COs. The effective carbon tagnsderscarbon taxes, emission permit prices and specific taxes

on energy usé&he latter argypically set per physical unit or unit of energy, but can be translated

into effective tax rates based on the carbon content of each form ofNmekgyiable taxes like
ownership taxes, or taxes which apply to all products (and restevgly products) like VAT or

insurance taxes are wonsiderech thiseffective carbon tax.

The figure belowy OECD (2019 shows that in road transpahte effective carbon rates are
significantly higher than in other sectdhss figure also showsat in EUcountries the effective
carbon rate for road emissions is well above the minimal benchmark oft8@rea(soid even
above 120 eurtdnne.

25This analysis doast include fines or penalty payments forgmnpliance with regulations on energy efficiency, fuel

quality or CQtargets for vehicles as extra charges because they are intprimmpsey and exceptional payments.

These regulations do however increase the production costs of fuels and vehicles and these abatements costs are passe
through to the consumers. This will be further discussed in the last parepbthis
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Figure 15: Average effective carbon taxes (in euro/ tonne COz2) in 2015 and 2018
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1.35.2 Other national policies for CO 2 reduction in road transport

Apart of the pricing of fuels, vehicles and infrastructure, all national and local authoritas deploy
extensivarray ofclimate policieand measures. As transport emissionstitutehe largest share

of thenon-ETS emissions eachiMemberSate this sector is well considered in all NECPs. The
implemented and planned measunesop of the implementation of EU policEs)sist of

measures to stimulate modal shift to environmentally friendly transportpumioldegnsport
provisionjnvestmentn infrastructure for walking and cyclingnpr oved i nterconne
parking policiespatial and urbagsianning oriented towards decreasing the number of motorised
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trips,stimulation of electromobili(gubsidies, provision alternative fuel infrasicture mobility

plans of companies (with promotion of car sharing etc.), local transport plans stimulating active
transport modes and public transport, measures to promateecov i ng, speed | i mi
the road freight transport there are speuiiasures to promote rail and inland shipping, to

increase the efficiency of the logistic system, to promote green city distribution systems etc.

TheEuropean Environment Ageiiicgtatabase on policies and meagumsdes a detailed
overview per country armer secteéf.

Conclusion s on the existing EU and national policy framework

Many policiearein placeboth at EU and atational antbcal levebut thetransportatiorsector
seems to be theughessector to decrease g€missionsSomepolicies have yielded significant
results in the past, but these successes are cancelled out by the growing tendency towards heavier
vehiclesa smaller share of diemadlhigher transport demabdth for passenger and freight
transportThis has resultdd increasing emissions of the transport sector as a whole and of road
transport in particulafhe income elasticity of transport derd@iadlose tmne. This means that

the demand for transport services incréasmeor les}proportionally as peabecome richer.

This is the reason why it becomes attractive tddoakpolicy instrument which guarantees total
emissions to decrease, and not only relative emiasiagsfor a policy instrument that takes

into account the possibilities to trafferts with sectors that can reduce emissions at lower cost
whileguarangingthatthe overall climate targets are met.

In view of the targets of 55% GHG emission reduction by 2030 and climate neutrality by 2050, it is
reasonabl® search focosteffective instumentgo curb the trend in the sector which is
responsi ble for a quarter of the EUO6s GHG erm

This can be done either by reviewing and revising the existing policy instruments, or by introducing
a new instrumenizthe EU ETS or by combinatisif these

In the next part of this study we will look at these policy options.

26 https://www.eea.europa.eu/themes/climate/natiepaliciesandmeasures/nationgbliciesandmeasuresn-1

27The literature (see Ta@man 2013, p. 18) suggests that a real income increase of 10% would lead to an increase of the
number of vehicles and the total amount of fuel they consume by 4% in the short run and by 10% in the longer run.
Traffic volume would increase by 2% (andbyntthe longer run), indicating that the additional vehicles are driven less
than average mileage. RAND (2014) mentions an income elasticity of passenger transport of 0,5 to 1,4. For freight
transport the elasticity estimates of economic activity algimtie range 0,5 to 1,5.

Study on the conditions of a potential inclusion of road transport into the EU E TS 39


https://www.eea.europa.eu/themes/climate/national-policies-and-measures/national-policies-and-measures-on-1

2.1

2.1.1

1 TRANSPORT
u MOBILITY

Part 2: Options to introduce road
transport in the EU ETS

In this part we list and briefly describe the different options for the inclusion of road transport (and
the building sector) in the EU ETS, we first look at the various system optiartee@sdcond
partweanalyse the interactions with the existitigypoamework.

System options

This section gig&an overview of the different options that can be envisaged to include transport in
the EU ETS, with a short discussion of their advantages and disadvantages. The following aspects
are covered:

1 Separate oniegrated system

1 National versus EAlide system
1 Upstream versus downstream approach
1 Allowance allocation model
1 The treatment of alternative fuels
T The treatment of passenger and freight road transport
Inclusion of road transport in existing EU ETS or anew system for the

other sectors including transport.

The first system option choice to be made concerns the relation with the current EU ETS: will road
transport become fully integrated in the existing scheme or will a separate ETS be festablished
thecurent noRETS sectors together (buildings and road transport) or sepandtdty foad

transpor). Via a gateway, as was done when introducing aviatioBUhER&?8 a semopen

system can be creat€His would imply that the transp@and buildig) sector can buy allowances

from the existingU ETS entities, but not the other veeyund,meaning thatansportand
building)allowances cannot be used by the exBtiHgT Sentities.

The German national emission trading system is asyletad, for heating and transport fuels
combinedIt complements the EU ETS becahseCQ price (initially via a tax and in the second

phase via auctions) will only apply to fuels used in the transport sector and for heating purposes, it
will be chargetb fuel distributers and suppliers. There is no gateway foreseen in Germany between
its national system and thestingeU ETS.

28 Given that no assigned amount units can be issued in respect of international aviation emsissenessary to
ensure coherency between the accounting systems of the EU ETS and the Kyoto Protocol. For this reason, aviation
allowancearefully tradable but not able to be used by operators from other sectors to fulfil their compliance .obligations
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Advantages Drawbacks

transport can

buy existing EU
ETS allowances
but not vice
versa

when the impact of the expansion on
the price is very uncertain: p revents
large price reductions in case of e.g. a
swift uptake of electric vehicles

In a transition phase a semi -open
system could allow to decrease the
yearly volume of transport allowances

at a slower rate than the linear

reduction path of the existing EU ETS
sectors to smoothen the transition.

1 Less efficient than full integration
Sets a cap on road transport because the possibility to reduce
Closed road emissions ; emissions via cheaper abatement
transport ETS Price incentive w ith potential impact on measures in other sectors is not
(and possibly a vehicle km, carbon content of fuel and possible. So overall more costly.
second closed the fuel efficiency of vehicles ; 1  Risk of strategic considerations 29
heating fuels Issues specific to road transport can be because of limited number ofa ctors
ETS) taken into a ccount more easily in the market  (if organised
upstream) .
1  New system has to be set up.
Sets a cap on the combined emissions
for road transport and heating of
buildings (the 2 largest sectors of the . .
ESR) 1 Stlll Iess_ efficient than full
Price incentive with potential impact on integration. ) o
Closed vehicle km, carbon content of fuel and T Same risk of strategic behaviour if
combined road the fuel efficiency of vehicles . The price organised upstream (because same
transport and incentive is expected to be lower than number of actors ) as for ETS for
heating fuels in the closed system for transport transport alone. o
ETS alone with a comparable cap (  asthere |71 ~Moreorlessthes ame legislative
are cheaper abatement optio ns in costs and time needed for system
building sector ). set-up as for ETS for transport
More efficient than separate ETS for alone.
road transport only because a wider
range of (cheaper) abatement options.
1  Possibly little abatement in
transport sector because of
relatively high abatement cost and
small price elasticity (depending on
. . other transport policies) . This is (at
Most cost efficient option least in the short run) not a
Lower price volatility thanks to greater problem for CO  as it will be
volume of trade  and hence more reduced by the other sectors under
Full integration market liquidity. i the cap (for climate change the
Instlt.utlonal bage is avall_able asa origin of the GHG does not matter)
working system with reporting f  Possibly higher CO : price for the
mechanisms and trading institutions current EU ETS firms  and thus
increased abatement costs and
possibly risk of carbon leakage.
1 Requires adaptation of current EU
ETS (with risk of compromisi ng the
current working system).
More cost efficient than closed system:
as abatement costs in transport are
higher than in EU ETS, transport
entities will buy ETS allowance s and
. reach compliance at lower cost.
f;ST;r:f?m Possibly u seful in transition phase f  Less efficient than full integration:

in case transport abatement cost
would decrease the  EU ETS entities
would not be able to use these
cheaper reduction opportunities.

29E.g. strategic trading could take plfares could hold excess carbon allowances in order raise the allowance price and

put competitors under press(seehttps://www.econstoeu/bitstream/10419/111452/1/826581412.jpcd40)
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2.1.2 What is the scope: n ational or EU  -wide?

The introduction of transport in tlegistingeU ETS atational levas not reallanew policy
option because the ETS Directive makes it possible alrelsidyrfioer Statds include nofETS
sectors in theU ETS (art.24 allows for the inclusion of anyE®8 sector in thEU ETS if a
Member Stateo chooses}o a unilaral inclusion of road transport in the exi€lddETS by
one or more Member States is theoretically possible.

Alternatively, it is feasible to organise, at national level, a closed separate ETS foAsraaghort.
Germany launchedsaparate, closathtional ETS for heating and transport fuels in. 202t
longterm goal is to establish emissions trading in the transport and heating sectors at EU level.

Advantages PDIEWERS

T Limited scope if at national level
a separate system *° would be
setup (depending on the
number of countries who adopt
the system and possibly

2.1.3

1  Member States wh o unilaterally

introduce road transport in an ETS
can take into account  their specific
national preferences (especially in
case of a closed national ETS for
transport , not connected to the EU

connect their nationa | systems)
so more limited contribution to
cost efficiency.

Limited number of market

players causes risk for strategic

remain).
Less legislative and transaction costs
when 1 system applies to all.

National ETS, as is the case for the new behaviour.
German system ), e.g. with respect Possible distortions when
to the subsectors to be covered. national systems are not
Can possibly be introduced faster connected and have different
than an EU -wide system carbon prices  (like fuel tourism
in border regions)
High legislative and transaction
costs (in each country  that
wants to introduce a national
ETS)
An EU-wide system enablesto  grasp
the full cost - efficiency gains.
Distortions intra  -EU will be limited Less room for specific national
EU-wide (pos sible issues at  EU outer frontiers requirements

Who is the regulated entity: upstream

versus downstream

An important option is th@esignation of the regulated entity: who will be made responsible for
monitoring and reporting emissions and for surrendering the emission allowances for the CO
emissions of road transpdriprinciple all entities in the transport fuel supply chait oeul

designated as regulated entity, from importers and extractors to refineries, tax warehouses, filling

30|f at national level it is decided to integrate its transport sector in the existing EU ETS, the drawbacks of limited scope
and limited number of market players do not hold, because they would be aédedsting EU ETS scope and
market players.
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stations to vehicle ownet$ie table beneath shows the various possibilities and gives a rough
estimation of the number of entities involved.

Table 4 First order estimation o f the number of emitters per regulated entity in Europe

Extractor/importer of raw materials 500 + large number of small biomass producers
Refinery + importer of transport fuels/fuel 500 i 1000

blenders

Fuel blenders 500 i 2000

Tax warehouse keepers 5000 i 10 000

Fuel suppliers 5000 i 10 000

Filling stations Ca. 134 000

Vehicles Ca. 307 million

Source: CE Delft (2014) and Statistical Pocketbook 2019 (for number of vehicles in 2018 )

Ideally thecarbonprice incentiveis given to the actor in the economic system who can make the
decisionshat determine the G@mission: the actarho can chose to drive or not, to choose
which transport mode, the type ofietdifuel etc. That is an argument in favour of a maximal
downstream implementation, making @aticle ownerresponsible for acquiring and submitting
emission allowances for the fuel they use to drive their v@he&lsould imagine a system in

which casumers would be equipped with chip cards loaded with a specific numbegreomt©
which can be surrendered at the moment of fuel puchase

This argument in favour of downstream prices must be put in perspective: in theory an upstream
system can kassteering towardsecisions by vehicle owners as the downstream system, if the cost
passthrough to the final prices paid by the households is close tcEb@D#Mic theory says that
passhrough of industrwide cost changes will dependtanlevel of competition and whether

the demand side or the supply side is moresgnsiive the morenelastic the demand, the

more cost pagktirough There is a lot of competition on the supply side of fuels, the supply is very
elastic as there a world marketof refinery productand the demand is rather inelaSticthe

cost pasthrough will be close to 100%.

This result holds, in economic theory, regardless of whether the emission allowances are (partly)
auctioned or given away at zast, since at the margin carbon costs are the same for auctioned
and free allowances. There are several studies on the ¢bsbygissn the EU ETS in the

context of the discussion on the extent of (indirect) carbon leakaganEcomometric analgs
undertaken on behalf of the European Commission, for six sectors, it is learned that for refineries,
the degree of cost pahsough is very high: ranging fromd8000% for petrol and over 100% for

diesel and ga#a

31These ideas are explored in a recent paper (2020) by Enzmann and Ringel in Sustainability.

32 Suppose, for example, that consumers are extremesepsitie such that any price increase at all woutty dlestr

market for the goods in question. In this case, output would be reduced in tespoinseease in supply costs and

some firm exit may ocglout there would be no pabssough to prices (otherwise demand would collapse to zero). On

the other hadh, if the overall level of demand is entirely insensitive to price then cost changes will be fully passed through
(with no change in output). For intermediate caseghpasggh will be greater the less pseasitive is the demand side

of the market rative to the supply side. Intuitively, the impact of the cost increase is borne most by the side that values
the market the most (if consumers value the market relatively more than producers, they will be relatively insensitive to
price and so will beageeater burden of the cost rise).

33This may not always hold at national level however, there oligopoly situations are possible. See e.g.
https://www.bundeskartellamt.de/DE/Wirtschaftsbereiche/Mineral%C3%B6l/mineraloel_node.html

34Gasoil is the fuel used for heating.

Study on the conditions of a potential inclusion of road transport into the EU E TS 43


https://www.bundeskartellamt.de/DE/Wirtschaftsbereiche/Mineral%C3%B6l/mineraloel_node.html

1 TRANSPORT
u MOBILITY

On the other handhe more dowiiieam the chain, the more entities are invalveédhe higher
thetransaction costs. &beinvolve the cost of implementation (e.g. the cost to equip consumers
with chip cards loaded with a specific number efp€@nits which can be surrendered at the
moment of fuel purchase or the cost of another implementation systeminithistrativeosts of

monitoring, reporting and verification and the costs of informing the consumers on the functioning

of the system. Also the risk of errors and fraud mighagecvéth an increasing number of market
participants. This is a strong argument in favour of an upstream system.

The theoretical option to implement the ETS at the level of the car manufacturer is less interesting

as it does not allow simultaneousiyncentivise abatement by fuel suppliers and consumers

| Advantages Drawbacks

Downstream (vehicle owners)

Direct price signal, visible carbon
cost for vehicle owners, high
awareness raising effect which can
stimulate behavioural change.

Very high transaction costs because
of high number of regulated entities
(307 million vehicle owners)

Upstream (tax  warehouse keepers
and fuel suppliers, or extractors and
importers of oil and transmission
system operators of gas)

Similar price signal (cost pass -
through expected to be close to
100%).

Lower transaction costs because
much | ess additional regulated
entiti es (or even less than in
existing EU ETS if all fuel
combustion included at the level of

Awareness raising effect might be
smaller be cause the carbon price is
obscured by overall fuel costs and
thus less visible.

the importers/extractors.

Moreover many of the regulated
entities (like refineries) are already
familiar with the ~ EU ETS.

Practicallyan upstream systewmuld be implemented different ways, study by CE Delft (2014)
commissioned by the European Commissitiheld two optionsas the mostrpmising:

1. Anupstreamsystem vithe existingax warehouse keepers the Member Statésr
liquid fuels and thieel supplierfor solid(coal)and gaseous fuelhiese ax warehouse
keepers release fuels for sale on the market through excise dutiigoigister all
transport fuel flows and are subject to strict monitoring requirements.

2. Anultra-upstream systemwhereall the emissions arising from the combustion of
fuels in the EU ETS are includedas far upstream as possiblérhis variant would
have significant consequences foexstingeU ETS,it would change from a system
where atities are responsible for the greenhouse gases emitted from their own
installatons, to a system where entities are responsible for the carbon they bring in the EU.
The regulated entities woulddx¢ractors and importers of raw materialfor fuels,and
for gaghe transmission system operators (TSOs)his would substantially redtice
number of entities unddre EU ETS: from abodil 00ow to less than 3000

As theEuropearCommission in its Inception Impact Assessment (October 2020) and its
Communication on Stepping up Eur aggieesios 2030 c
r e s p e thé axtensidbnyo albfossil fuels combustion and viaste dincengratioed emissions

trading system could be developed as an upstream trading system regulating at the point of fuel dis
warehou®es aream appreach seems to be most reétistive EuropearCommissionin the

rest of theanalysisvewill only focus on this upstream approach (in one or another formapd
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not consider a downstream option at the level of vehicle owners or fillinglstatiase of the
high number of entities and thus the high transaction costs and risks of errors and fraud.

Allowance allocation method

In theory the available options are:
9 free allocation on the basis of historic emissions (alsqatidththering)
9 free allocation on the basis of a benchmark
9 auctioning.

As described in part 1, in the current EU ETS a combination of auctioning and free allocation, on
the basis of benchmarks, is used. For stationary soysbeseigfrom 20215 2030, free

allocation wilfocus on sectors at the highésk of relocating their production outside of the EU.

The level of carbon leakage exposure of sectors is assessed on the basis of an indicator reflecting
trade and emissions intengitighly exposedectorsare placed on the carbon leakage list and will
receive allowances equivaleriiQ@’oof the relevant benchmark for frEer less exposed sectors

free allocation will amount30% up to 202énd will bgphased out thereaftey 2030.

In the avition sector in the current systeB% of theallocations are granted for free on the basis
of asingle, sector wiadficiency benchmark (expresseghaissions per tontdlometre) 15% are
auctioned and 3% is in a special reserve for distributishgmfing almesand new entrants

For the extension of theEU ETS to road transporf all 3 possible allocation methods are
possibldor transport in th&U ETSand could concretely take this form:

1 allocation of free allowances to tax warehouse keepers/fuel suppliers on the basis of their
historic emissions. This implies thiatoric fuel sales need to be verified and reported, and
that allocation plans need to be established.

T allocation of freelalwances to tax warehouse keepers/fuel suppliers on the basis of an
efficiency benchmark. The benchmark can be expressedoier GGule and could be
based on the most efficient fuel (which is in line with the product benchmark approach in
the currenEU ETS).The amount of allowances received will be equal to its historic fuel
supply (in Joule) multiplied by the benchmark. Here also historic fuel sales verification and
reporting and an allocation plan will be needed.

The advantage of benchmarking conap@argrandfathering is that it rewards early action. E.g. if

an entity in the past sold a large share of biofuels, it will receive rekgpeziyits in the

grandfathering system, but relatively more in the benchmarking system. Benchmarkinggis also mo

in line with the existing EU ETS and seems thus the most realistic option if free allocation would

be chosen.

1 auctioningthe entities would have to buy the;@lwances they need on an auction (or

on the secondary market,). This has many practiaataagks as it is not needed to
determine historic emissions or to develop benchmarks and the auctioning infrastructure is
available already. There is no risk for punishing early action nor windfall profits (this was
an issue when the electricity secttivarearlfeU ETSphases was receiving free
allocation but still passtttough the opportunity cost of these free allowances in the
electricity price). In the road transadtorthere is no risk for carbon leakage, so the
advantage of auctioning i®dlgt it is in line with the phase 4 rules for the cuEként
ETSinstallationshatlimit free allocation to sectors at the highest risk of carbon leakage.
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‘ Advantages Drawbacks
1 This punish es early action
Free allocation on o ' . 1 R_equi_res reporting and verifi_cation of
the basis of historic 1 Every gxstlng entity receives a free hlstor_lc_ _fuel salgs and aI_Iocatlon plans
emissions allocation 1  Possibility of Wln_dfall gains
1 No government income
1  Notin line with current EU ETS.
1  Rewards early action. . . o
1 Direct incentive for fuel supplier s to T Requires reporting and verification of
Free allocation on cho ose low carbon fuels (on top of the hlstor!c fuel sales and allocation plans
the basis of a incentive given by the ETS market T Requires the development of a
benchmark itself). benchmark .
1 Morein line with current ~ EU ETS than 1 Possibility of windfall gains.
free allocation on the basis of historic T Nogovernment income
emissions.
T No risk of windfall profits
1  Inline with existing EU ETS
Auction 1 Governmgnt income from the auctions 1  All entities fac_e upfront costs (and not
can be reinvested in low carbon only opportunity cost of foregone
innovation, infrastructure and flanking income by s elling allowances)
measures ( or to compensate for
decreasing fuel tax revenues ).

From the point of view of the consumer, it is expected that the type of allocation will not make a
difference as full cost paksough is expected (see further under 3.4.2).

2.15 Treatment of alternative fuels

As clarifiecearlier inderl.3 theuse ofbiofuels and electricityis attributed an emission

factor of zeroin the climate accountinihis is also the logic followed in the EU registration of
emissions under tlegistingeSR andEU ETS. AnEU ETSinstallation has to surrender
allovance®nlyfor its direct emissionsot fortheemissions generated by its suppliers of inputs
during the production process of these infatsf e.g. an industrial installation functions on 100%
electricity or biofuels, this is considered as a zasi@mninstallation and will not be required to
surrender C@allowancedVhether a fuel is produced in the EU of outside the EU does not make
a differencéor the users of the fuel, if it is a biofuel the applied emission factor is zero in either
caseThe difference occurs at the level of the production process: fuel producers in the EU are
submitted to the EU ETS for the emissions they generate duiripgatiection process, whereas
foreign fuel producessenot. That is why in the EU ETS carbon leakage protectiopléaze

(with free allocation of allowancasflacarbon border adjustment mechanisnis being

preparet.

To benefit from the characteristic of emission trading to be technology neutral and to lead
to abatement where it is the cheapesthe best option is faclude all transport fuelsin an
ETS for road transport

35The European Green Desthtes hat oshoul d di fferences in |levels of an
its climate ambdn, the Commission will propose a carbon border adjustment mechanism, for selected sectors, to reduce
the ri sk of The@ominissionis neowa repagirg@ proposal for a directive and a public consultation is

upcoming, selettps://ec.europa.eul/info/law/betteregulation/haveoursaylinitiatives/12228arbonBorder
AdjustmeniMechanism
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What would be the impact for the supply of bioféelspstreanmtroduced ETS withake fuel
producers responsible for the carbon in the fuels they sell. The fuel suppliers will have to acquire
and surrender Germits each year to cover the carbon content of the fuels they have sold that
year. This wiljive an inentive to fuel producers to lower the carbon content of their fuels, which
they can do by supplying alternative foelgi€Imixtures). The highgroductioncosts olow
carbonfuelswill thus (at least partly) be compensated by its lower carboim ¢tbistsvay low

carbon fuels (and fuel mixtures) will become cheaper for the corsumpanedo 100% fossil

fuels, enlarging the market for these low carbon fuels.

However, this extension of low carbon fuels will probably stay limited in the shatth @un,
relatively low EU ETfrice. So in the meantime it can be useful to maintain standards to guarantee
a supply of low carbduels (see further in 2.2.4).

As mentioned isectionl.3, there are concerns about the validity of the assumption theds biofu
would be climataeutral fuels and therefore the emission factor of zero could be adapted in the
future. In that casé would be important that transport fuels are treated in the same way as the use
of biofuels or Wmass in other sectors.

Treatment of passenger and freight road transport

Lorries, buses and coachesresponsible for about a quarter of €@issions from road

transport in the EU and for some 6% of total EU emisdiaspite some improvements in fuel
consumption efficiendy recent years, these emissions are still rising, mainly due to increasing road
freight traffic.

When considering to apply the EU ETS to road transport, it has to be decided whether this would
apply to both passenger and freight transport or if spesigigms are required for one of these
subsectors.

As a general rule, the more different (sub)sectors with different abatements opportunities and costs
are included in tHeU ETS, the larger the efficiency gains. This is an argorbestinclude

both passenger and freight transportthis will have the most impact on the climate

objective.

However, there can be some issues with freight trarsiponight be more inclined to tank

tourism: with its large fuel tankory canbefueledin the cheapesbuntryit passesthis has

been at the origin of minimum exadsées as well as the use of distam@ege. Adding the cost

of emission permits to the price of diesel will imbalance this systenmvwalodoh ieapplied

nationally and different nationd carbon prices would apply Countries that can easily achieve

their reduction target for the r&TS sector will have a lower permit price. This means that those
countries become interesting to fuelaisy for international journeys. This generatea éxl

excise revenues but may also, depending on the accounting system, make the achievement of the
national targets more difficéilt

36 So if national ETS systems would be set up, it would be advisable that all countries apply the same carbon prices to
avoid this tank tourism.
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Interaction with other policy i nstruments

The interactions arbfficult to assegereciselyhecause not only the scope ofBEheETS ison
thereformtable, almost all EU climate policy instruments are cubreintijooked at to be
reviewed and/oreformed tdoettercontribute to thé&uropearGreen Deabbjectivegas
presented in par).1

At first viewwith the existing extensive policy framework affecting themi€sions of road
transport, adding road transport to the EU ETS seems to lead to policy OnaHemuestion it

is most relevant to check whethemrdglations work in the sane direction or undermine

one another.In the first phases of the EU ETS, the renewable energy legislation and the energy
efficiency legislation might have contrilfitedhe oversupply of emission allowareres hence
carbon prices which were too lawfdrm an incentive for reductiofifie Market Stability Reserve
isputin placdo mitigatehis type of effect&or example, a large uptake of zero emission vehicles
in the future, would significantly decrease the demand fpe@its, but thigvould trigger the

MSR to absorb (part of) the oversupply e8sfthat sectoral regulations in the transport sector
would structurally lead to unbalances between demand and supy iBTisemarketio not

seento begroundedDelbeke 2018ndCERRE 200).

There are not many elements in the literdtatendicat¢hattransport CQregulation would
undermine thextendedU ETS On the contrary, bgnlarging the number and variety of
emission sourcest wouldincrease the coseffectivenesof the syem andmprove the
functioning of the market by providing more liquidity.

But wouldanETS be complementary and (possibly) strengthen the existing (and in the near future
reinforced) C@legislation for road transpoW focus here on complementarity wéspect to

GHG reduction. Many transport policy instruments are complementary to an ETS for road
transport in the sense that thegysolve other transport externalities (such as congestion,
accidents, noise and air pollution), but this is not thedbthis study.

We will have a closer look at the main instruments in what fotldwsnclude this section with a
summasing table

Effort sharing regulation

TheEU ETS and the Effort Sharing Regulation (ESR) togaitierall EU GHGemissions and
act as communicating valves: if the scope BUHETS becomes larger, the scope of the ESR
narrowss. The consequence of extension of the currentEU ETS with transportimplies

that transport emissions are removed from the ES$tope This removal of road transport
from the scope of the ESRuld have the didvantage that Member Statesnoimotivatedany
moreto useall means to reducead transpor€0O; emissionPuely from a climate point of view
this must not be a problem, because emission reductions will be realistdarEtidETS
sectorgand for the climate the origin of the emission plays ndtridef course needed that

37 Along side other factors such as the financial economic crisis and the instream of international étsission cred

38To ensure consistency of the-iidle 2030 emissions target, article 10 of tRestags that changes in the scope of

the ETS need to be mirrored by a corresponding adjustment of the scope of the ESR. The climate accounting system
requires that Meler states (for the emissions by f§8&ors) and ETFi@stallation (for the emissions by ESEStors)

yearly surrender annual emission allowances corresponding to the yearly emissions. So there can be no overlap between

the two systems.
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Member States improve roeahisport conditions and curb road transport externalities, but this
requires other policies than climate policies.

If only one Member State (or several) unilaterally wantitotiir transport sector emissions in
the existingeU ETSthis would equally remove its road transport emissions from sed&sR
Art.24 of the ET®irective sets out the procedures foraterial inclusion of additional activities
and gases.

TheEuropearCommission considers the option of combining the extended EU ETS and keeping
the new ETSectors at the same time in the ESR. How this would be organised at the level of
responsibility anakgistration is not yet cledhispolicy overlap seems to make the picture
unnecessarily complicated and confusing.

If aseparate ETS system for transpofand buildings) would be created, it will need to be
enquired whetherwould be possible to kettfese emissions undiee authority othe Member

Stategor whethethe ETS entities will beesponsible for surrendering the yearly emission
dlocationy The same considerations with respect to responsibility for reductions can be made as
in the casef@n integrated system.

Energy Efficiency Directive

The relation between tB®) ETS and th&nergy Efficiency Directi{EED) is different: the
existingeU ETS sectors agdso includeth the scope of thEnergy Efficiency Directivehe
directive contains all energy use, also by industrial installations.

As long as energy efficiency is considered as an objective in its ¢eg.righieduce EU oil
import dependencehere is no reason to withdlaly ETS sectors from its scofiderefore it
seems logic to alkeepnewEU ETS sectors (transport and buildings) in the scope of the EED.

If, energy efficiendg only considered an instrumento achievésHG reductionsit can be
questioneavhethelit makes sense to keep road transport (and theeiHeFS sectors) in its
scopeSo from a mere C@erspective the energy efficiency directive would not be
complementary to an ETS for transport.

CO:2 vehicle standards

A general concern and wkiiown result from economic theory is that emission standards usually
fail to meet the environmental target at minimumlmsausgehiclenanufacturers have fidfil

the prescribed standard, no matter what their marginal abaiesteateHowever, lhe design of

theEU CO, standard$or vehicleoffers flexibilities which addrdasleast partlyhis inefficiency:

by working with average norms per manufacturer to be attained and by allowing pooling between
manufacturers.

Therealconcerns tatEU vehicleCO, emissiorstandardposearethe following:
9 theyfocus only on the new car fleet, butvpte no incentive for used car drivers to
change their drivifgehaviour;
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1 they provoke a rebound effemterything else equdtivers of new, fudfficient cars are
incentiveed to use their car for more and longer trips, as driving becomes relatively
cheaper, reducing the expected environmental benefit of the fuel efficiency improvement
As the share of electric cars increases this rebound effect will becorffe smaller

1 there is also some empirical evidence that car manufacturers have adaptediandhe stan
as it is currently designed by making their car models heavierpumtietacts part of the
CO. gains

1 measurement issues: there is a gap between offitiabédand reailvorld emissions,
which will probably be only partly cured via the inttamuof the new measurement
methodology (WLTPE.g. the CQemissions of pldign hybrid cars depend on the share
of vehicle km driven on electricityis depends not only on the technical range of the
vehicleput abo on the behaviour of the driver.

A carbon price via the ETSor via fuel taatiorf9) would contribute to curbing these

problems it gives an incentive to all vehicle users to lower theén@€ionsia all possible
abatement optiongeducing the number of vehicle kilometres they drive, chose more efficient
vehiclegalso to phase out older unregulated vehield&)r less carbon intensive fuels

Is it still needed tmaintain CO; standards if an ETS would apply to road transpd?t

Oneoften citedeason to maintain standards, even in the presence of a perfect carbon price signal
isthe secalledconsumer myopia consumers would not investvahicles/technologies which

result in et reductions on the total cost of ownership because of the fnggit impestment

costs. This consumer myopihdsvever noalwaysonfirmed by empirical reseatch
Neverthelesgonsumersften consider other characteristics, safety and size dfitte as more
important than fuel costéhen buying a new vehic®mpany caysvhich receive in most EU

countries a favourable fiscal treatmeamt,cause split incentivdsenthe driver does not have to

pay thgentire) fuel biflor private usdt has been demonstratétthat they lead to larger, more

fuel consuming carBhis givesrgumergfor maintainingehicle C@standard$for road

transport next to a carbon price

This isto a lesser extentilid for freight transporinternationalorriesdrive large distances and for
haulers the fuel cost is a very important part of the totalButsteme eammercial users and

freight companidacebarrierssuch agformation asymmetries of SMEs compared to suppliers,
limited acess to finance and for lorries often also split incentives as the drivers do not pay the fuel
costsThese barriers canradtvaydeovercome by a carbon price aland standards (and other
policies) arasefulto address them.

39However, it wilktill exist for other transport externalities such as congestion, accidentxbansnemissions of air
pollutants

40 As elaborated in 2.2.6, the existing fuel taxes take up this role already (even if they do not perfectly reflect the carbon
content ofthe different fuels) as they imply relatively high carbon prices for road transport.

41Grigolon, L., M. Reynaert and F. Verboven (Z0iBypnly modestindervaluatioof future savinggor one euro

saving in discounted future fuel costs, consumexdlag to pay 0.9&¢uroin the form of a higher initial purchase

price

42See e.g. Copenhagen Economics (2010)

43 Although the vehicle GQtandards only apply to new vehicles, in the long run this also leads to adetter CO
performance of secofttind vehies. So standards benefit also consumers who can only afford second hand cars.
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Another issue is tldynamic efficiency of ETS will it spur innovation or arevehicle CO-
emissionstandards needed to stimulat®&D and its uptake? There are several elements
whichsuggest that the ETS alone will not (sufficiently) lead to development and adoption of
innovativealternative technologies@adtransport.

In the first placeghe EU ETScarbon price at its current level waarlovidelittle additional
incentive (on top of the existing fuel taxes which already give a strong incentive for vehicle
efficiency}o invest in research and developmeraddition possibleCO; price volatility would
further decrease this incentive

However, ielong term CQO; price signal is important for this dynamic efficiency The current

EU ETS aims to limit cumulative emissions and reach zero emissions in 2050. This is done by
supplying a decreasing number of permits over time. The permits are bankable, so they can be use
in different periods. This makes pesa#tock of a scarce good. Any user or investor in permits will
decide whether he decides to use it now or later. The permit will only be used later if the price
increases with the interest rate. Depending oiskhaversion of the user or investor he may ask a
higher premium to keep the asset anothetty€his intertemporal linking also guarantees the
intertemporal efficiency of the abatement efforts.

The literature also points at the possible prevalendé depandencig¢because of sunk costs
manufacturers continue investing in improvements in existing technology rather than switching to a
new technologyndknowledgespillovers which call fadditional policy incentives for

innovation. C@standards capartly)fulfil this role (together with other instruments such as R&D
subsidiesds they provide a lobgrm perspective feehiclenanufacturers towards which they

can align their R&D efforesd are thus complementary to carbon pricing

A lastand importanargumentor the complementarity of vehicle standards to the objective of
dynamic efficiendgtheimportant spillover to the rest of the world in terms of technology
transferThe figue beneatlbompares the worldwide emission standards. The EU is a leader, and
this implies that car manufacturers in the rest of the world are forced to follow this standard when
they want to sell cars in the EU. This spillover effect may be more iniportanidwide

emissions than the emission reduction in the EU (Barla & Proost, 2012).

44Thislong term market signal that links the different yearly permit naadkéggds to intertemporal efficieiscy
referred to athe Hotelling rule
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Figure 16: Comparison of global CO 2 regulations for new passenger cars
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224 Fuel Quality Directive and REDII

TheEU ETS price coldreinforcethe envisaged increase of low carbon fuels by making them
relatively cheaper compared with fuels with a higher carbon content.

The Fuel Quality Directive and REDnMbuld also beomplementaryto an ETS carbon price for
transport because thalso addresgia their sustainability critetigg weHto-tank(WTT)
emissionswhereas theU ETSwouldonly tackléankto-wheelTTW)emissions

To some extent the¥&T T emissionsre already covered by i@ ETS if they occur in the EU
(the emissions from refining and processing fuel§)/TBuemissions outside the EU and/or
related to land use are not.

But apart of these sustainability critghih are very justifieitican beguestioned if it is still

neededto impose an obligation to have a minimum share of sustainable fuels and/or

renewable energyn road transpoit a correct carbon price (via ETS or fuel taxes) would be
introducedAs explained in 2.1.5 the carbon price would give the incentipplyonsore

sustainable fuel (mixtures.the carbon price might in the shiartnot be high enough to give a
strong incentive, it can be useful to maintain the standards for renewable and sustainable fuels in
the short run.

In the same way as the &®&ndards are stimulating R&D by car manufacturers, the targets for
sustainable and renewable energyoatgbuting to innovation towards these goals in the fuel
sector. From an efficiency point of view it seems however prefesabli&se targets at aigh
level d sectorwide or even economywide 0 instead of imposing specific suktargetsfor

road fuels Targets at a higher level would give the freedom to economic actors to use the low
carbon fuels at the place where their value addethighbst.
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Flanking EU policies: Alternative Fuel Infrastructure Directive , Funding
programmes , Car Labelling Directive and Directive on Combined Transport
of goods

A particular feature tfansport is theo-called network externalilternative fuel \écles such

as electric vehicles require charging capacity in a network corresponding to the road network. The
construction of such a network requires substantial infrastructure investments, which may not take
place as long as it is unclear which technaliigcomeout on top to dominate the future

transport markef’he missing infrastructure in turn inhibits the development of such technologies
(conventional fuel logk). This gives arguments why #fiernative fuel infrastructure directive
andrelatedunding programmes would be complementarwith ETS for road transport

Also the Car Labelling Directive which improves information and awareness raising towards car
buyers and the Directive on Combined Transp@botig® between Member States which

removes regulatory barriers for modal shift in freight transport can compleEEStscheme for

road transport.

All these policies make it easier, more feasible and/or less costly to shift towards more efficient,
lower carbo#intensive, vehicles and transpoodes and can be considered as useful flanking
policies. A carbon price and these flanking policies can be mutually reinforcing.

Energy Taxation Directive (ETD) and National Fuel Taxes

The ETD sets minimum excidetylevels for all energy productshia EU, including motor fuels.
As mentioned in part 1, the discussiotherETDreformis ongoingas part of th&uropean
Green DealOne of the aims is t@structure the way energy products are, tax¢aking into
account both their C&missions and energy content.

At this moment, thapplied nationdliel taxeslo not correctly reflect thelativeCO, content of
the fuels. This can be illustrated byptteotdiesel tax gap: diesel has a higdréon content per
litre, but the ETD sets/ - the same minimum level of excise per litrpdtyoland diesel. On top
of that in most Riropearcountries, diesel taxes [itee are lower than fgsetrol as shown in the
next figure.

45This is Directive 92/06/EEC.
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Figure 17:Fueltaxes 2017 in % of the pre -tax price, compared for diesel and

Source: IMF (2020)

Figure 18: Petrol tax levels in 2016 compared to the EU minimum excise duty levels

Source: CE Delft  (2019)
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