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1 [INTRODUCTION : POLITICAL AND LEGAL C ONTEXT

1.1 Context of the initiative

Global warming is happening and is already affecting citizens, confirming the urgent case for

action that science hgwesented for some time. Temperatures continue to break records and
climaterelated extreme events are more frequent and more intekis¢he same time, low

emi ssion technologies and business models are b
have continued to call for stronger climate action, in line with the Paris Agreement goal of

keeping global temperature increase well below 2°C and pursuing efforts to limit the increase to

1.5°C.

The President of the European Commission has made the Eu@psanDeal a priority for her

mandate from the start. The European Green De:
tackling climate and environrmentale | at ed chall enges and introduce
har mo. 't i s es s entthsudtegyamsvards a praspetbusand healthy fut@e. gr o w

Its necessity and value has only grown in light of the very severe effects of the €O®VID
pandemic on our health and economic vbeling. Unprecedented near term investments will be
needed to overcomehd negative impact of the COWIDO crisis on jobs, incomes and
businesses. The Commission realises that the political choices we make today will define the
future for the next generations.

That is why the European Commission wants to build a green,ldigittusive, and resilient
economy that is fit for the 2century. The European Green Deal thus aims to transform the EU
into a fairer and more prosperous society, with a modern, reseffitient and competitive
economy where there are no net emissioh greenhouse gases in 2050 and where economic
growth is decoupled from resource use. The European Green Deal Commuhioatiates a
dedicated roadmap with key policies and measures to further this transformation.

Globally greenhouse gas emissions aot on track to achieve the temperature goals of the Paris
Agreement to keep global warming well below 2°C, and pursuing efforts to limit the increase to
1.5°C. EU action alone cannot deliver the required global emission reductions but the EU has
acceptd the challenge of demonstrating to our partners that increased climate ambition,
economic prosperity and sustainable growth can go hand in hand.

2020 and the next major UN climate conference, COP 26, in Glasgow in 2021, will be important
in this contextParties are expected to update their Nationally Determined Contributions (NDCs)
this year, following submission of their first NDCs back in 2015, as well as to submitdong
strategies outlining their visions for reducing emissions towards *2@ inceasing its
domestic 2030 greenhouse gas target, the EU would be in a position to update and enhance its
NDC, in 2020 and before COP26, in line with the requests from the European Council and

! Impacts of climate change in the EU and globally and the need to adapt to it are not the focus of this assessment.
Nevertheless Annekrror! Reference source not found.includes a detailed discussion of issues at stake in this
context.

2 COM(2020)640

3 NDCs are housed in the interim NDC registritps://www4.unfccc.int/sites/NDCSig/Pages/Home.aspx

Longterm strategies are housed on the UNFCCC websitps://unfccc.int/process/thearisagreement/longerm:

strategies



https://www4.unfccc.int/sites/NDCStaging/Pages/Home.aspx
https://unfccc.int/process/the-paris-agreement/long-term-strategies
https://unfccc.int/process/the-paris-agreement/long-term-strategies

Parliamerit The EU has already submitted to the UNFCCC its Ebegn Strategy which
confirms its objective of achieving a climate neutral EU by 2050.

1.2 Current policies and progress achieved
2020 perspective

In 2007, the European Union adopted the first dedicated energy and climate policy package to
address at the s® time emissions reduction and energy sector reform. The package set national
energy and climate targets for the year 2020 improved and extended the EU Emissions Trading
System (EU ETS) adopted legislative schemes for renewable energy (the Renewalbtgy Ene
Directive i RED I) and energy efficiency (the Energy Efficiency DirectivEED) and put in

place the 8 package of energy market liberalisation. The implementation of the legislation that
emerged clearly facilitated a faster transition to a decasbdrénergy sector.

The EU is on track to overachieve its target under the UN Framework Convention on Climate

Change (UNFCCC) of reducing greenhouse gas (GHG) emissions by 20% by 2020. In 2018 EU

GHG emissions, excluding the UK and including emissions|aiuagoing aviation were 20.7%
below 1990 levefs | ncl uding net absorpti olss Lamadse emi ssi ¢
Change and Forestry sector, net emissions have reduced by 22% compared to 1990.

The EU has also set a 20% energy efficiency targe2@@0. Final energy consumption in the
EU2¢ fell by 5.8%, from 1194 Mtoe in 2005 to 1124 Mtoe in 2018. This is 3.5%above the 2020
final energy consumption target of 1086 Mtoe. Primary energy consumption in the EU28
decreased from 1721 Mtoe in 2005 to 18&®e in 2018 a 9.8% drop. This is 4.65% above the
2020 target of 1483 Mtoe.

The third target for 2020 aims at a 20% share of renewable energy in gross final energy
consumption. Renewable energy has been increasing continuously in the EU. Helped gy Memb
States support policies, the share of renewable energy in gross final energy consumption grew
from 9.6% to 18.9% in the period between 2004 and 2018. This result put the Union on track to
reach its target for 20200ver this period, direct and indireminployments in renewable energy

in the EU28 more than doubled, increasing from 660 000 to 1.51 milliol jobs

The European power system has coped with the rise of variable renewables. Policy and
regulatory measures have been instrumental in developieganinected and integrated trans
European electricity markets. Forty projectsf which 30 related to power network$ave been
implemented under the TEE policy framework aimed at improving crelssrder exchange.

2030 perspective

The EUOGs matitasgetifar g030¢ tb reduce emissions domestically by at least 40%

4 European Council Conclims, 14 December 2019 and European Parliament resolution of 15 January 2020 on the
European Green Deal (2019/2956(RSP)

® hitps://unfcce.int/documents/210328

® Directive 2003/87/EC of the European Parlent and of the Council of 13 October 2003 establishing a system for
greenhouse gas emission allowance trading within the Union and amending Council Directive 96/61/EC

" EEA Greenhouse Data viewer, EU27 emissions (Convention basig)s://www.eea.europa.eu/datad
maps/data/dateiewers/greenhousgasesviewer

8 Energy efficiency target for 2020 are set for the EU28 using FEG2020 and PEC2022030 indi@tors.

° With some Member States overachieving and some underachieving their national targets.

10 hitps://www.eurobserer.org/ Data for the EU28. Excluding the UK 1,38 million jobs in 2018 in the renewables
sector.
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compared to 1990, was set in 2014 in the context of an EU objective to achieve GHG emission
reductions of 8®5% in 2050 compared to 1990The GHG target was incorporated in the EU
Nationally Determined Contribution (NDC) to the Paris Agreement. It was implemented in three
main pieces of legislation:

First the EU Emission Trading System (ETS) direcfiverhich regulates GHG emissions from

large point sources (mainly power sector ardligiry) and aviation was revised. The annual ETS

cap reduction was increased and the Market Stability Reserve (MSR) was strengthened to address
the surplus of EU allowances that has built up historically. Second the Effort Sharing Regulation
(ESR}® was adpted setting binding emission trajectories and reduction objectives per Member
State up to 2030, taking into account their different capabilities to reduce GHG emissions.
Combined these two pieces of legislation would ensure emissions in the EU, extlldidGF

and including aviation, decrease by 40% compared to 1990. Third the Land Use, Land Use
Change and Forestry (LULUCF) Regulatibavas adopted. This ensures land use, land use
change and forestry is included in the EU regulatory framework and rethdrésat the net sink

from land use does not deteriorate compared to how it would have evolved continuing existing
land use management practices. Any credits generated beyond the accounted sink can also
contribute to achieve at least 40% GHG reductiongfaadEU NDC.

The EU also adopted a comprehensive update of its energy policy framework to facilitate the
energy transition and to deliver on the EUOGs <co
Energy for All Europeans package consists of eight laij& acts setting the European energy

targets for 2030 and paving the way for their achievement. The new legal framework set an EU
binding target of at | east 32% for renewabl e e
least 32.5% energy efficiency 2030. Key roles are played by energy efficiency legislation,

notably the amended Energy Efficiency Directivas well as by the legislation related to

renewables with the Renewable Energy Directive (RED II) réatsits centre. The package also

includes legislation to adapt the electricity market design to increasing shares of decentralised

and variable generation assets.

If fully implemented with all targets fully met, this energy and climate legislation is expected to
reduce greenhouse gas emissibgsmore than 40% in 2030 compared to 1990, as shown in
section 5.1.

The Regulation of the Governance of the Energy Union and Climate Action has established an
integrated energy and climate planning, monitoring and reporting framéwttrkas created a

1 European Council (23 and 24 October 2014), Conclusions on 2030 Climate and Energy Policy Framework

12 Directive (EU) 2018/410 amending Directive 2003/87/EC to enhanceetfestive emission reductions and low

carbon investments, and Decision (E013/1814

13 Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual
greenhouse gas emission reductions by Member States from 2021 to 2030 contributing to climate action to meet
commitments under the Paris Agreent and amending Regulation (EU) No 525/2013

4 Regulation (EU) 2018/841 of the European Parliament and of the Council of 30 May 2018 on the inclusion of
greenhouse gas emissions and removals from land use, land use change and forestry in the 2080cckmeatgy
framework, and amending Regulation (EU) No 525/2013 and Decision No 529/2013/EU

5 Directive (EU) 2018/844

18 Directive (EU) 2018/2001

" Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the Governance
of the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the
European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU,
2012/27/EU and 2013/30/EU of the Europd@arliament and of the Council, Council Directives 2009/119/EC and
(EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and of the Council



unique system of energy and climate governance ensuring that the Union and its Member States
can plan together and fulfil collectively the 2030 targets. Member States have, for the first time,
prepared integrated National Energy and Climate Plans (NECPsh aichilar process of
preparing National Forestry Accounting Plans was also followed for the establishment of key
benchmarks for forestry accounting, under the LULUCF Regufdtion

All Member States have submitted their final NECPs. Based on the aggrefdatierprojections
reflecting national measures currently planned, the Commission has made an analysis of total
GHG emission reductions excluding the net LULUCF Sinthey are estimated to decrease by
41% by 2030 compared to 1980while in the noFETS ®ctors excluding the net LULUCF sink

the planned reductions amount to 32% compared to?20DBe analysis also indicates that the
share of renewable energy would reach between 33% and 33.7% and the levels of primary and
final energy consumption would shaagap of 2.8 p.p. and 3.1 p.p. respectively compared to the
target of at least 32.5% by 2030. Overall the final NECPs confirm that the EU legislation and
Member States planned policies to achieve the current 2030 energy targets can lead to
overachievemeruf the current 2030 climate target of at least 40% domestic GHG reductions but
that currently planned policies still fall short of achieving the full implementation 2030 Energy
Efficiency targets. In the 2020 State of the Energy Union report, the Commigli@ssess the
individual final plans including in the context of current dvel norETS, energy efficiency

and renewable energy targets.

2050 climate neutrality

Following the Union's commitments to implement the ambitious Paris Agreement, which

includes the need to develop a long term low greenhouse gas emission development strategy, the
Commission set out in November 2018 its ldagn strategic vision for a prosperous, modern,
competitive and climate neutral ®BU {AiThedbhe Co mr
strategy shows how Europe can lead the way to climate neutrality while ensuring just transition

and prosperity. By 2050 the EU would achieve net zero greenhouse gas emissions, with any
remaining GHG emissions compensated by an equivalentrdrabremovals.

This allowed for a broad societal debate on the opportunities and challenges related to this
transition, including in depth discussions in EU Member States, the European Parliament and
different Council formations. In 2019, first the Eueam Parliameft and subsequently the
European Coundit endorsed the lonterm EU objective of climate neutrality by 2050. The

18 SWD(2019) 213 final, COMMISSION STAFF WORKING DOCUMENT, ASSESSMENT OF THE NATIONAL

FORESTRY ACCOUNTING PLANShttps://europa.eu/lyp46uj

% Including intra and extra EU aviation, excluding international maritime navigation.

20 Based on final submitted NECPs with an aggregation method similar to the methodology applied in SWD(2019) 212
final, i . e. using fAwith additional measures projectionso
States that have set a morebkamt i ous nati onal target in | egislation, t hi
measures projectionso projection.

ZBased on final submitted NECPs aggregating the 2030 gree
effort sharing sectors # were included in the NECP. For the few Member States for which such projections are not
availabl e, either ESD targets or supplementary fAwith addi
(EU) No. 525/2013 have been used. The 2005 basewsaes as used under the Effort Sharing Decision and

published e.g. in SWD(2018) 453 have been used unless Member State updates thereof are available from the NECPs.
22COM/2018/773

2 European Parliament resolution of 14 March 2019 on climate cliaaggiropean strategic lorgrm vision for a

prosperous, modern, competitive and climate neutral economy in accordance with the Paris Agreement

24 European Council Conclusions of 12 December 2019 (EUCO 29/19)



https://europa.eu/!yp46uj

European Union submitted in March 2020 its ktegnm strategy, including this objective, to the
United Nations Framework Convertion Climate Change (UNFCCE)

The objective of climate neutrality by 2050 is at the heart of the European Green Deal presented

by the Commission in December 2019. In the first European Climaté®L#éwe Commission

proposed to translate the political coitment into a legal obligation for the Union that provides

for increased investment certainty. The Climate Law proposal also aims to integrate an updated
Unionds 2030 <c¢limate target, as wel |l as a traj
periodially progress towards the 2050 objective. Defining this starting point of the trajectory in

the proposed Climate Law is also an objective of this initiative, which looks into increasing the

2030 GHG emissions reduction target te3&% compared to 1990 leks in a responsible way.

For a more detailed overview of the current state of achievement of the 2020 climate and energy
framework and its related targets, see annex 9.10.1.1. For more detail on the legislation contained
in the 2030 climate and energwimework see annex 9.10.1.2.

25 COM/2020/80



2 PROBLEM DEFINITION

The problem is that the current level of policy ambition for 2030 is not sufficient to allow for a
gradual transition to a climate neutral EU economy by 2050, with both the level of the 2030
climate target ashthe policy framework being inadequate.

This Impact Assessment analyses policy options related to this problem and aims to inform a
decision not only on the 2030 GHG reduction target but also, if deemed necessary, on the
appropriate level of EU ambitidor renewable energy and energy efficiency in 2030.

The Impact Assessment will also allow for some political decisions as in the priority areas for the
legislative initiatives to be adopted by June 2021 order to achieve the overall ambition in a
coheent manner. However, given the magnitude of the policy changes needed, this Impact
Assessment does not discuss precise sectoral measures, which will be addressed in a series of
detailed Impact Assessments accompanying proposals of legislative acts stHedulane

2021.

2.1 The 2030 climate target is insufficient

In 2019, the European Parliam®rand the European Courféilendorsed the EU objective of
climate neutrality by 2050. However, the current 2030 GHG emissions reduction target of at least
40% (comparedo 1990 levels) was agreed before the EU climate neutrality objective was
adopted and is based on a less ambitious pathway, i.e. one that would lead to achieve at least 80%
GHG emission reductions domestically by 2050. The current target thereforendeksivising
decisions by policymakers and investors that could lock in emissions trends inconsistent with EU
climate neutrality by 2050.

A 40% reduction of GHG emissions target compared to 1990 is insufficient to put the EU
economy on a balanced path tws climate neutrality by 2050 and requires larger reductions
after 2030 than before, as shownHFigure 1 which represents in a stylised manner the current
2030 GHG target (using the latest 2018 GHG inventory data and including net LULUCF
emissions andtsorptions}®. What is clear is under existing climate legislation up to 2030, the
current legislated pathway would require a significant part of the transition to be concentrated in
the period after 2030.

% Eyropean Parliament resolution of Warch 2019 on climate changea European strategic lostgrm vision for a
prosperous, modern, competitive and climate neutral economy in accordance with the Paris Agreement

27 European Council Conclusions of 12 December 2019 (EUCO 29/19)

%8 Note that anndaeductions inFigure 1 are expressed in a linear trend and as % of 1990 net emissions. This is not

the same as an annual reduction rate which is soreetalso used as a metric to express climate ambition. This later
metric typically gives higher percentages. For instance to reduce emissions between 2018 and 2030 by as much as the
linear trend of 2.7% of 1990 emissions requires an annual reductioretateeh 2018 and 2030 of 4.5%. To reduce
emissions between 2030 and 2035 by as much as the linear trend of 2.3% of 1990 emissions requires an annual
reduction rate between 2030 and 2035 of 5.6%.



Figure 1: Stylised representation of future net Gld@ission pathways compared to historic reduction
rate since 1990
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The full achievement of the currently legislated 2030 energy targetsledsit32% renewable
energy in the EU energy consumption and of an improvement in energy efficiency of at least
32.5% at EU level, togethaiith the remainder of EU energy and climate legislati@estimated

in this Impact Assessment to reduce GHG emissions by 2030 by more than 40%, i.e. excluding
LULUCF emissions and absorptions by around 45% below 1990 levels and including LULUCF
by around 47%.

Therefore the EUO®s c uductienrtarget 2v@uiRl be oGkachievedrbutsthei o n s
resulting pathway still falls short of a balanced trajectory towards net zero GHG emissions and
climate neutrality by 2050. Furthermore this achieved reduction is not anchored in climate
legislation and fully dpendent on the achievement of the energy targets as well as a number of
assumptions regarding other EU and Member State policies.

By 2050, the current policies, based on the current target, would lead to a reduction of around
60% below 1990 (see annex @.2)1 a significant gap with the EU objective of climate
neutrality by 2050. Additional action will therefore be needed to achieve this objective.

Going further, to 50%%5% reduction compared to 1990 levels, including LULUCF emissions
and absorptions, euld allow to better anticipate the change to come and steer further investment
decisions in the right direction.

A 55% reduction would even see slightly higher annual reductions up to 2030 than afterwards to
achieve net zero GHG by 2050. Assessing suplofile compared to a pathway that achieves
50% GHG reductions by 2030 allows to assess if there are still low cost reductions options

29 And including intra EU aviation and navigation



available that can be achieved early on, and how it would prepare for deep decarbonisation after
2030.

Increased ambitimincreases clarity on the pace of emission reductions required and reduces the
risk of carbon lock in for new investments. An example is the energy infrastructure assets
required to reach climate neutrality, which are characterised by long lead tinrem$bruction

and decadekng operational lifetime. It will stimulate deployment of new technologies and
ramp down technology cost, as it did for solar and wind energy deployment in the context of the
2020 renewable energy targets and more recently fagripaechnologies in the context of €O

and cars Regulations. It will require decision makers to focus on how to achieve net zero GHG
emissions, increasing the role of carbon removals in our economy. In this context it is important
to take into account theng lead times in land use change, notably for the development of large
scale sustainable afforestation and restoration of habitats.

Conversely, the current legislated pathway has not fully incorporated the climate ambition
increase for 2050 and risks ldging action, putting in jeopardy the achievement of climate
neutrality in 2050. This can be also suboptimal in terms of clean energy transégioth
efforts and benefits of clean energy transition would be postponed.

An additional issue related the regulatory climate framework is that it presently does not cover
all sources of GHG emissions, while the objective of climate neutrality by 2050 is an eeonomy
wide objective, encompassing all emissions.

The current regulatory framework that sets théeast 40% GHG target includes all aviation

emissions. Nevertheless, it effectively regulates only emissions frorrER#aaviation pending
international developments (notably | CAOb6s CORS
international maritime burgts, a growing sector, is being monitored, reported and verified, they

are not covered by the EU ETS.

In this context the relationship between EU action and international action is of importance and
can be of relevance for both intra EU and extra EU magitand aviation activities, supporting

and complementing one another. The International Maritime Organisation (IMO) is working on
global efforts to address climate change, and the EU is actively supporting this cooperation at
international level. For aviimn both incoming and outbound flights to RBRA countries, are

not currently priced under the EU ETS, in accor
ETS Directive intended to provide momentum for a global masksed mechanism the
Carbon Ofsetting and Reduction Scheme for International Aviation (CORSIAimed at
compensating the growth of international aviation emissions through international credits. As laid
down in the EU ETS Directive, the EU ETS will revert to full scope as of 1 daf024, unless
otherwise revised.

The EU will need to decide how it will want to regulate all emissions, notably related to extra EU
aviation as well as intra and extra EU maritime navigation, and decide which part of these
emissions it will include intte scope of its own GHG reduction target. Depending of the scope of
the GHG target this will impact the overall level of domestic climate action and the associated
energy system actions required.

2.2 The 2030 climate and energy policy framework requires updatg

The climate target forms part of the wider climate and energy policy framework, which works
best when it is internally coherent and in concert with other sectoral polices. This policy
framework had been adopted before the EU agreed to pursue thecieguttlity by 2050, and,
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as mentioned above, does not drive action sufficiently, both in terms of scope and timing, to
reach this objective.

2.2.1 Review of climate legislation

The EU Emission Trading Directive (ET8)the Effort Sharing Regulation (ESRandthe Land

Use, Land Use Change and Forestry (LULUCF) Regul¥#tioombined regulate how many
emissions the EU economy can emit and presently only ensure GHG emissions reduce by at least
40% by 2030 compared to 1990.

To achieve a higher climate ambition & to 55% GHG reductions by 2030 all three pieces of
legislation will need to be fully updated in a coherent manner to achieve combined a higher
ambition level.

In this context there is a specific question related to the role of carbon pricing. The E&idBmi
Trading System is the EUb6s key <carbon pricing
system in the worl d. |t covers currently | ess
focused on emissions from electricity, combined heat and pomgarstry, district heating and

aviation. The environmental outcome as a cap and trade system is guaranteed by its absolute limit

on emissions, i.e. the cap.

It needs to be looked at if the introduction of emissions trading, for instance through the
extenson of the EU ETS, could be used more extensively in sectors such as building heating and
road transport, where emissions are more disperseds a multitude of sources, carbon pricing

at national level is often absent or limited and where thermaremarket failures.

Any decision on expanding the role of emission trading has consequent impacts on other
regulatory tools such as the ESR.

Besides emission trading, also taxation could be applied to introduce carbon pricing. The Energy
Taxation Directiv ETD)* which lays down the EU rules for the taxation of energy products has
not changed since 2003 and is outdated and will be reviéived

2.2.2 Contribution of renewable energy and energy efficiency legislation

Currently the combined impact of the energy éficy and renewable energy targets with
climate legislation results in a higher estimated reduction of GHG emissions than what the

% Directive (EU) 2018/410 amending Directive 2003/87/EC to enhanceeffestive emission reductions and low

carbon investments, and Decision (EU) 2015/1814

31 Regulation (EU) 2018/842 on binding annual greenhouse gas emission reductions by Memben8t621frto

2030 contributing to climate action to meet commitments under the Paris Agreement and amending Regulation (EU)
No 525/2013

32 Regulation (EU) 2018/841 on the inclusion of greenhouse gas emissions and removals from land use, land use
change and festry in the 2030 climate and energy framework, and amending Regulation (EU) No 525/2013 and
Decision No 529/2013/EU

% Directive 2003/96/EC

% https://ec.europa.eulinfo/law/betiergulation/have/our-say/initiatives/12227Revisionof-the Energy Tax-

Directive

% The revision of the Energy Taxation Directive and introduction of a Carbon Boarder Adjustment mechanism are
only oneelement to be introduced in a context of much broader tax reforms. Environmental taxation (and emissions
trading) can not only incentivise behavioural change, but can also raise revenues, contribute to addressing inequality
issues and ensure a level playifield. It is within this context that the Commission has identified a need for broad
based sustainable fiscal reforms shifting from labour taxation to pollution as the Green Deal calls for.
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climate legislation in isolation is meant to achieve. This combined impact is estimated at around
45% below 1990 levels exaling LULUCF®,

By contributing currently just over 75% of total GHG emissions in the EU, including the non
CO, emissions from the energy system, the energy sector is central to the achievement of the
higher climate target and its role needs to be revigawadhieve higher climate ambition of 50%

to 55% GHG reductions by 2030.

There is currently unaddressed potential for the further very significant deployment of renewable
energynecessary to reach climateutrality. Market barriers and lack of incentivgmrticularly

in enduse sectors such as heating and cooling or transport, hinder further penetration of
renewables, either through electrification, or via the penetration of renewable awcdrhmm

fuels such as advanced biofuels and renewable and<atb&inable alternative fuels and gases.

An integrated approach to develop and deploy further renewable technologies like offshore wind
energy and other is missing. Enhanced and expanded measures under RED Il could deliver a
larger uptake of renewable eggiin the EU.

Energy efficiency is a key avenue of action, without which full decarbonisation of the EU
economy cannot be achieved. There is a considerable potential for enhanced and expanded
measures under the EED that could deliver higher sawipgse in all sectors energy efficiency
potential remains large, there is a particular challenge related to the renovation of the EU building
stock, with a 75% share of building stock that has a poor energy performance and thus
contributes significantly to emissis. The transition to climate neutrality cannot be achieved if

no significant step up of renovation rates and depth is achieved which will be looked at in detail
in the Commi ssionds upc o nmheregergReffiniency first primaipl Wav e i n
recently included in the energy legislation, is still far from being fully exploited and applied in all
relevant sectors. Finally, policy initiatives that aim at facilitating investments, reducing their
perceived risks, increasing the effectivenesshim wse of public funding or helping mobilise
private financial resources could also play a stronger role.

A decarbonised energy system will require more sector integration going beyond electrification
that is mentioned above. In order to meet increasedatdi ambition, further deployment of
renewable and lowgarbon fuels, notably clean hydrogen, will be needed which will require a
suitable internal market framework. The EU strategies on Energy System Integration and on
Hydrogen look in more detail into nessary actions.

More broadly, moderate and uneven efforts in terms of energy system integration, uptake of
electricity and other lovearbon energy carriers such as advanced biofuels, hydrogefueis e
carbon capture and storage (CCS) and CCU techmapgspecially if compounded with lack of
dedicated energy infrastructure and markets, negatively affect the pathway to climate neutrality,
especially the decarbonisation of industry or the transport sector (notably aviation and maritime
navigation which hve limited number of decarbonisation options availdble)

% And including intra EU aviation and navigation

%" These technologies need to be tested at scale, and through increased deployment cost reductions need to be achieved
just |like was done for intermittent renewable energy. Whi
require continued frus with pull and push policies, including the development of lead markets for climate neutral

industrial products.
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2.2.3 Difficult to abate emissions in the transport sector

The transport sector is a particular challenge. Options to decarbonise exist, but will require
infrastructure development at local and EU s¢alg. charging stations, hydrogen fuel stations).

Modal shift, increased use of inland waterway transport and rail and new forms of urban mobility

are all part of the solution. But some hard to abatessglors, notably aviation, will also require

the derelopment of advanced biofuels and sustainable alternative low or zero carbon fuels and

gases. To address specific challenges of the transport sector the Commission will propose a
comprehensive strategyonSu st ai nabl e and Smatdlbuildbwotheéothéert y 6. Th
Green Deal initiatives and actions that the Commission already deployed for the recovery of the

sector, with a view to contributing to the increased EU 2030 climate target, clean energy
transition and climate neutrality by 2050.

More background on elements of importance for coherence when developing energy, climate and
transport policies is provided in annex 9.10.2.

2.2.4 Land use emissions

The transition will also result in increasing demand for biomass, be it for alternative uses in
products or bieenergy, while at the same time the EU land use sink needs to be maintained and
enhanced and EU biodiversity safeguarded. Inclusion of the net LULUCF sink when assessing
GHG emission reductions and climate ambition is required to assess prtgvasds achieving

net zero GHG emissions. This will require careful planning and policies for sectors with long

lead times such as forestry.

2.2.5 NonCO, emissions

Non-CO, emissions, notably from agriculture, waste and industrial sectors, represent currently

j ust bel ow 20% of the EU6s GHG emissions. Unde
continue to decrease but more efforts will be needed for achieving climate neutrality. Taking into

account that by 2050 agriculture R@®, emissions will be the sgle largest emission source,

limiting these as much as possible will limit the need fop &hovals.

2.3 Expected evolution based on current policies

Efforts proposed so far by Member States in their NECPs fall short of the EU energy efficiency
target for D30, even if the two other targets of the current 2030 climate and energy framework
(GHG emissions and renewable energy) are to be met or even slightly overachieved.

More than 10 Member States announced a coal ghasbefore 2030 and renewables will
dewelop strongly in power generation in most of the countries (which led several of them to put
forward ambitious contributions). Most Member States reported, in their-Leng Renovation
Strategies, a good mix of measures aimed at building renovation faetl switch; however, a
preliminary analysis suggests that actual renovations not always reflect the full energy savings
potential of the building stock. Moreover, a particular challenge stems from energy use in the
transport sector that saw emissions éasing compared to 1980

38 Road transport emissions actually reduced over 2008, but this trend reversed since due to notably the drop in
oil prices. Source; EE&HG data viewer.
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Thanks to the mechanisms foreseen in the Governance Regulation, all three 2030 targets are
expected to be met nonetheless, though this would require intensive efforts throughout the period.
It is, however, unlikely that higher leis of energy efficiency and renewable deployment by
2030 (as needed for an increased climate target) would be achieved thanks to market forces,
current market organisatidtand technology development alone.

The ETS market balance under the cap as cuyrdefined may be challenged by the combined
effect of reduced emissions early on due to the COMxrisis and a continued emissions
profile well below the cap if other policies effectively deliver the existing 2030 energy efficiency
and renewable enerdgrgets. From a market functioning point of view, this is not optimal, in the
longer term possibly affecting the ability of the ETS to meet more demanding emission reduction
targets coseffectively if the Market Stability Reserve is not reviewed in 2021.

The achievement of the national GHG reduction targets under the Effort Sharing Regulation will
require continued strengthening of policies or the use of flexibility mechanisms in a number of
Member States.

Regarding the ne@O, emissions, three sectors dioate methane and nitrous oxide emissions,
i.e. energy, waste and agriculture. This makes them significant in view of the efieutality
objective.

EU energy related methane emissions will continue to decrease due to a continued reduction in
consumptns and extraction of fossil fuels in the EU. However, preventing gas leakages is

i mportant, also to ensure the sectordés environ
replace fossil gases.

In the waste sector, successful policies are in pladewtilacontinue to reduce emissions, by
avoiding as well as capturing and using emissions from landfilling. Their focus is shifting
towards waste as a material resource. Achieving circularity will thus not only reduce the need for
disposal of remaining wses streams, it will also reduce the primary resource intensity of our
economy and with it the associated industrial and energy emissions. Delivering on this is an
integral part of the European Green Deal, as stressed in the Circular Economy Actigrbilan

is not ensured under current legislation.

The sector where a reduction of RG, emissions is most challenging is the agriculture sector.
Current policies need to be accompanied by ambitious implementation of the national CAP
strategic plans, requirinylember States to focus on increased environmental ambition. The
absence of such ambition will result in a stagnation of@0» emissions of the sectowhile

EU farming is seen as relatively efficient overall, nutrient losses aneappdication of feitiser
certainly still constitute a large source of GO, emissions that can be substantially reduced, as
also recognised in the Biodiversity Strat€gywhile technologies and practices to reduce
emission exist, it cannot be expected that the agricutteceor itself will deploy them without
additional policies.

Left without a revised policy framework, the net removal of,@©m the atmosphere by the
LULUCF sector in the EU will at best remain stableor even decrease in the EU due to

39 Importantly, regulatory barriers still exist and may prove hampering our decarbonisation efforts. Removing them
will render the decarbonisation pathways possible, and with more competitive and more liquid markets integrated
across enefg carriers, infrastructures and consumption sectors will help us to achieve climate neutrality in cost
effective way.

40 https://ec.europa.eu/enviroemt/circulareconomy/pdf/new_circular_economy_action_plan.pdf

41 COM(2020) 380 final
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structural evoluibn of forests. This is in itself a real problem since an EU climatdral
economy will require a substantial amount of natwmeed solutions to remove ¢Q@o
compensate any remaining GHG emissions. Furthermore, climate change accentuates the risk for
ecosystems. Droughts could increase the loss of soil carbon. Hazards such as storms, pests or
fires can cause more emissions. Difficult to project, these could deteriorate the functioning of the
natural sink.

Following widespread calls for more ambitiodsnate action throughout European civil society,
industry and consumers are increasingly conscious about their carbon footprint and the need to
reduce it. Emerging trends such as reduced meat consumption, train travel to substitute-for short
haul flights, and increased videoconferencing for business meetings are all trends that point
towards demandriven reductions in GHG emissions. Some of these may be encouraged by the
impact of the COVIB19 crisis, such as teleworking. Taken together, however, theagibetal

trends are not strong enough by themselves to bring EU climate ambHiae wnith climate
neutrality.

The EUb6s and its Me mber St -neutmlgydobjectivd maytbess t o r e
impacted by the effects of the COWI® crisis. Whilegreenhouse gas emissions fell strongly in

the first half of 2020 as a result of a slowdown in economic activity, it is currently unclear what

the mid to long term impact of the crisis on economic growth and emission profile will be and

what can be expead in terms of change in energy demand pattern. On the one hand it is highly

likely that the future emission profile has been impacted downward. On the other hand the
potential for investment by the private sector is certainly dented, while of cruciattémpe to

deliver the increased investments needed to achieve a climate neutral transition. There is a broad
consensus that green growth is beneficial for a sustainable economic recovery and the recovery

plans offer a chance to redirect investments awamy f6HGemitting activities, thus changing

the emissions intensity of the EU economy. Thi
package as per the Communication on OEurope's
Genertiono

For a more detailed discussions on the potential implications impact of the CI\ibsis see
annex 9.10.1.3 and on the role of the EU recovery package see section annex 9.11.1.

Summing up, the analysis of various policy developments shows that tleatcpalicies are
insufficient for the EU to reach the 2050 climate neutrality objective.

42 COM(2020) 456 final
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3 WHY SHOULD THE EU ACT?

3.1 Legal basis

According to Article 11of the Treaty on the Functioning of the European Union (TFEU),
environmental protection requirements s integrated into the Union's policies and activities,
in particular with a view to promoting sustainable development. Articles 191 to 193 of TFEU
further clarify that policy preserve, protect, and improve the quality of the environment; protect
human lealth; and promote measures at the international level to deal with regional or worldwide
environmental problems. Article 191 mentions climate change as one such problem in particular.

3.2 Subsidiarity: Necessity of EU action

Climate change is a traftmundaryproblem. For tranboundary problems, individual action is
unlikely to lead to optimal outcomes. Instead, coordinated EU action can effectively supplement
and reinforce national and local action. Coordination at the European level enhances climate
actionand EU action is thus justified on grounds of subsidiarity in line with Article 191 of the
Treaty on the Functioning of the European Union.

3.3 Subsidiarity: Added value of EU action

The coordination of the reduction of greenhouse gas emissions across tpeaButJnion
benefits from coordination at the EU | evel give
Assessment, an increase in the 2030 target for EU GHG reductions will impact most sectors

across the EU economy. The increase may furthermotéregoolicy responses in many fields,

including beyond climate and energy policy itself. The impacts of such ambition increase and

related policies on growth and jobs creation, fairness andeffestiveness are examples of

elements that can be better swiered at the EU level.

Action at the EU level is therefore indispensable and coordinated EU policies have a much bigger
chance of leading to a true transformation towards a climate neutral economy by 2050.
Coordinated action at the EU level furthermaaeilitates the full consideration of the different
capabilities to act among Member States. The EU single market moreover acts as a strong driver
for costefficient change.

EU-level climate policy finally adds significant value for international climatkoac Since

1992, the EU has worked to develop joint solutions and drive forward a global agreement to fight
climate change. These efforts have helped to achieve the Paris Agreement in 2015. International
climate policy and climate diplomacy have beenrgjteened as a result of coordination of
European climate policy at the EU level, both of which are crucial in a world in which the EU
accounts for only around 10% of global GHG emissions.
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4  OBJECTIVES: WHAT IS TO BE ACHIEV ED?

4.1 General objectives

The Euppean Green Deal has a particular focus on making Europe the first climate neutral
continent (i.e. achieve net GHG emissions to zero by 2050). It indicated inter alia that the
Commission would come forward with a 2030 Climate Target Plan.

In line with thetwo aspects of the problem identified in sectiorih2, first general objectivef

this initiative is to increase the EUOGs greenho

2030 compared to 1990 and determine the scope of the target in ordatr ttee EU on a
balanced, credible and realistic track to achieve its objective of climate neutrality by 2050 and
provide stakeholders with increased predictability.

As such, the plan will also propose the starting point of the trajectory for achievingteli
neutrality as set in Article 3 of the European Climate Law propt{sake also section 1.2).

As indicated in section 2, in order for the EU to achieve the objective of climeateality, the

policy architecture for climate, energy, transport aneotolicies will need to be strengthened

in a coherent manner. Therefotke second general objectieé this initiative is to prepare the
ground for the necessary adaptation of the policies playing a key role in the decarbonisation of
the European econgm

4.2 Specific objectives

The general objectives described above are divided into the following specific objectives:

OQutline how al|l sectors of the EUb6s economy
target, including sectoral abatement of fd nonCO, emissions as well as emissions and
absorptions by the LULUCF sector. The Plan will thus look into-effatient sectoral potentials

for decarbonisation related the increased GHG target in order to identify the possible repartition
of further effats.

Prepare the ground for which parts of the climate and energy policy framework, including a
potentially extended role of carbon pricing and emission trading, need to be revised. The specific
relevant pieces of climate and energy legislation are:

- the Enissions Trading System Directive (ET'§)

- the Effort Sharing Regulation (ESR)

- the Renewable Energy Directffe

- the energyefficiency policy framework, notably the Energy Efficiency Directive

- CO, Emissions Performance Standards for Cars and®/ans

- Theland Use, Land Use Change and Forestry Regulation (LULUCF Regufation)

43 https://ec.europa.eu/clima/policies/elimate-action/law_en

44 Directive (EU) 2018/410 amending Directive 2003/87/EC

48 Regulation (EU) 2018/842.

8 Directive (EU) 2018/2001 (recast of Directive 2009/28/EC).

4" Directive 2012/27/EU as amended by Directive (EU) 2018/2002.
8 Regulation (EU) 2019/631.

49 Regulation (EU) 2018/841.
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The same approach applies to transport specific policies and the need for their revision in the
context of the increased GHG target.

Considering the central role of the energy seatothe decarbonisation of the economy, the
Climate Target Plan will reflect on the interplay between the GHG reduction target and the
ambition for renewables and energy efficiency in 2030. In particular, it will investigate if current
overall ambition of enewables and energy efficiency policies is sufficient to deliver an increased
GHG target.

4.3

The Plan will explore how to achieve these objectives in a responsible manner, taking into
account issues such as:

Impacts assessed

1 contribution to economic growtand prosperity, taking into account the impact of the
COVID-19 crisis;

1 how to do so in a socially just manner, leaving no one behind;

9 consistency with a secure, affordable and sustainable energy system;

1 avoidance of the risk of carbon leakage;

1 contributionto technological progress in the EU and earning an early leadership in clean
and energefficient technologies;

9 contribution to a sustainable transition in the broadest sense, including efforts to protect
and restore biodiversity and ecosystems, the tamuof air pollution, the sustainable
use of natural resources and ensuring food security;

1 the need for a proper enabling framework to ensure the confidence of actors and building

on the strengthening of synergies across all policy areas.

The 2030 Climaterarget Plan will allow for a societal and political debate on the merit of
adopting this increased ambition and thus inform also the subsequent assessment and
development of legislative policy proposals planned for June 2021.

4.4

Figure 2:shows the intervention logic of this Impact Assessment, from the problem and problem
drivers to the objectives. The policy options described in section 5 are defined to address these
objectives.

Intervention logic

Figure 2: Intervention Logic

PROBLEM EU has set a 2050 climate neutral objective, current 2030 climate target results in back-loading efforts to achieve this

At least 40% climate

Problem drivers L .
target is insufficient

Policy framework is inconsistent with climate-neutrality (1.5C) and sectoral ambition is insufficient

GENERAL OBJECTIVES Increase GHG target Adapt policy framework (ETS, ESR, RES, EE, LULUCF)

(4 & 5) Prepare the
(3) Determine role of d for th :
1)1 I I .F groun or the review
Specific objectives to () lnarezea e ESR and ETS (6) Explore (8) Explore
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economy wide
climate target and (2)
determine its scope

including role of
extending carbon
pricing

and, where necessary,
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contribution of
transport policies

(7) Determine role
LULUCF policy

contribution of Non-
CO2 mitigation

18




5 WHAT ARE THE AVAILABL E POLICY OPTIONS
This Impact Assessment analyses two types of policy options related to the:

1. overall increase of ambition of GHG emissions reductions for 2030;
2. need for adaptations of the policy architecture to achieve such increased GHG ambition.

The policy options correspond to the problems this initiative aims to address and its objectives as
presented in section 4.4.

As regards the climate ambition, the options look at the level of net GHG emissions reductions
(thus including LULUCF) in 2030 copared to 1990 of 50 or 55% and what the impact is from
retaining extra EU aviation or not and of including intra and extra maritime navigation in this
target.

The analysis is sufficiently detailed to inform a decision proposing (i) the new 2030 GHG
redudion target, (ii) the starting point of the trajectory for achieving climate neutrality as set in
Article 3 of the European Climate Law proposal (see also section 1.2) and (iii) the appropriate
level of EU ambition for renewable energy and energy effigiéam@030.

The Impact Assessment will also inform political decisions as regards to the priority areas for the
legislative initiatives to be adopted by June 2021, in order to achieve the overall ambition in a
coherent manner. Therefore, the policy optialate also to:

9 various levels of intensification of policies in the field of renewables, ereffgyency,
transport and ne@0O, emissions;

1 possible extension of carbon pricing and emissions trading versus intensifying the
existing regulatory toolbox,

1 flexibility of the Land Use Land Use Change and Forestry Regulation,

Given the magnitude of the policy changes needed in order to implement the increased climate

target in a coherent manner, this Impact Assessment does not discuss precise sectorad ambition
or detailed policy tools required. These will be addressed in a series of detailed specific impact

assessments accompanying proposals of legislative acts to be prepared in a coherent and
coordinated manner and adopted by the Commission by June 2021.

5.1 What is the baseline from which options are assessed?

The baseline for this assessment is the existing 2030 climate and energy legislative framework. It
consists of the agreed climate and energy targets as well as the main policy tools to implement
these. It$ referred to in section 6 as the baseline (BSL).

The baseline includes the <climate | egislation
Notably the revised ETS directfavhich regulates GHG emissions mainly from the power and

industry sectors plus aviation, the Effort Sharing Regul3titimat sets national targets for
emissions outside of the ETS and the LULUCF Regul3tion

For energy it includes achieving the targetsabfleast 32.5% energy efficiency and 32% of
renewable energy share in the energy mix. These are implemented through the Energy Efficiency

%0 As amended by Directive (EU) 2018/410
1 Regulation (EU) 2018/842
%2 Regulation (EU) 2018/841
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Directive and the Renewable Energy Directivas well as other key policies covered in the
Energy Uni on Eared gtyhd oi CIAddn Europeanso package,
market policy*. This includes the Governance Regulation that requires Member States to prepare
National Energy and Climate Plans covering, for the first period, the year2P8Rland allws

an update in the years 2023/2024.

On transport, the baseline includes measures
Pac k ages 6 inR0lB2018.sKkyentasures include €8andards for cars and vahsas

well as truck¥, the Alternative Fels Infrastructure Directivé the Clean Vehicles Directive

and the Eurovignette Directite

The impact of the baseline is projected with the PRIMEBAINS T GLOBIOM modelling tools

in the BSL scenario. This allows to see interactions econwitky for al sectors that emit and
absorb emissions in a coherent manner. For a detailed description of the policies included in the
BSL, see annex 9.3.3.1.

The BSL is built on economic assumptions from before the C@MCxrisis that heavily
impacted the EU econormgnd therefore the economic projections made in preparation for this
Impact Assessment. The situation is still evolving and the eventual outcome uncertain.
Nevertheless it is important to assess, based on the best information currently available, the
possille impact of the COVIBL9 crisis on the 2030 Target Plan and the role the recovery
package can have in stimulating green investments. Therefore, a sensitivity run-BONV Das
performed that complements the baseline (BSL).

What can be noted is that inlagon to achieved GHG reductions and energy efficiency and
renewable energy ambition by 2030, there is relatively little difference between BSL and
COVID-BSL, given that both scenarios assume full achievement of the existing targets by 2030.
For more detits related to this COVIEBSL scenario, see section 6.4.3 and annex 9.3.3.2.

Next to the BSL scenario, a variant (BNECP) was developed which in a stylised manner
reflects to the extent possible the aggregate ambition of the final National Energy matkeCli
Plans that Member States submitted according to the Governance Refulbaing in mind

the time constraints, this analysis has limitations, had to be simplified for the modelling purposes
and does not reflect the full range of future foreseemmaltipolicies and measures.

Tablel gives an overview of the key climate and energy results of the BSL scenario and the EU
NECP variant.

%3 Directive (EU) 2018/2001

% The adopted regulation on the electricity market design are addressed is reflected to the extent possible. However,
the modelling work undertaken is not detailed enough to draw conclusion on the adequacy specific elements of the
current market design. Sudssues will require further analysis in a dedicated study.

%5 See for links to the different policy initiativebttps://ec.europa.eu/transport/modes/road#i201805-17-europe
onthemove3_en

%6 Regulation (EU) 2019/631

5" Regulation (EU) 2019/1242

%8 Directive 2014//94/EU

% Directive (EU) 2019/1161

60 COM(2017) 275 final, proposal to ameBitective 1999/62/EC

®1 Regulation (EU) 2018/1999
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Table 1: Key indicators for 2030 baseline scenarios

Total GHG vs 1990 Energy saving$§®
(including intra EU aviation and Overall Primar Final ener
navigation) renewable ener y consum tiogn%s
Excluding Including energy sharé’ v P
LULUCF LULUCF consumption
BSL -45.1% -46.9% 32.0% -34.2% -32.4%
\If;;a'\rl]tECP -44.4% -46.2% 33.5% -32.0% -29.5%

The BSL scenaridasically reaches the final energy consumption efficiency target for 2030
(32.5%) and reduces the primary energy consumption beyond this level (34.2%). This difference,
which was not present when assessing the baseline for the Long Term Strategy oradaltget

extent from the evolution of the power sector. It is now projected that increasing electricity
demand (through electrification of transport and heating) will be met with more efficient
capacities being commissioned (in particular wind and saldi)e less efficient ones will
decrease over time (notably cdiméd generation will decline strongly driven by national policies

on coal phase out foreseen in the NECPs).

These changes in the primary energy consumgtioturn drives increased GHG rediacts.,
resulting in a reduction of EU GHG emissions, excluding LULUCF and including all intra EU
aviation and navigation, of 45.1% by 2030 compared to 1990. This is a somewhat higher
reduction than for the baseline projections as used in the analyskleftiohg Term Strategy
(LTS Baseline).

This LTS Baseline projected for the EU28 and for a GHG scope that excluded LULUCF but
included intra + extra EU aviation a reduction by 2030 of 46.0%. For EU27, the reduction in the
LTS Baseline was more limited at 8% for the same scope. The updated BSL used in this
assessment estimates now for that same scope the reduction of 44.0% GHG emissions by 2030.
Therefore this assessments projects around 0.5 percentage point (p.p.) greater reduction in
baseline scenario thavas the case for the Long Term Straf&gyhe principal driver seems to

be the shiftowards greater reduction of primary energy consumption that is redaiesthieve

the overall energy targets.

Including net LULUCF, and including intra EU aviationdanavigation emissions, emissions

decrease by 46.9% by 2030 compared to 1990. LULUCF emissions and absorptions are included

in a conservative manner, based on projections
the current LULUCF regulation (seesalsection 6.2.3).

While BSL, by construction, achieves the 2030 targets of at least 32.5% energy efficiency and
32% of renewable energy share in the energy mix, theNEGP variant over achieves
renewable energy target (achieving 33.5% RES share in 203@g with findings on the EU

%2 Share of RES in gross final energy consumption according to 2009 RES Directive.

8 Energy Savings evaluated against the 2007 Baseline projections for 2030.

8t corresponds to the EUROSTAT indicator PEC (2a230)

% It corresponds to the EUROSTAT indioafFEC (20262030)

% The LTS Baseline used global warming potentials (GWPs) of théséessment Report of the IPCC to transform
nonCO, emissions into C@equivalent emissions. This assessment uses instead GWPs of the 5th Assessment Report
which startingwith 2021 emissions will be used in both the UNFCCC greenhouse gas inventories and EU legislation
(see also COMMISSION DELEGATED REGULATION (EU) 2020/1044 supplementing Regulation (EU) 2018/1999
with regard to values for global warming potentials). THiscas additional GHG reductions in BSL projections very
slightly, at a magnitude of 0.1% additional GHG reductions by 2030.
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collective RES ambition that results from the final NECPs. It thus performs better than the BSL
scenario.

Conversely, the EXINECP variant, achieving 29.5% reduction in final energy consumption,
projects an underachievementd thus a gap to the agreed 2030 energy efficiency target (on final
energy consumption). This is also in line with the findings on the EU collective EE ambition that
results from the final NECPs.

Primary energy consumption reduction projections inNEECP variant (32%), however, are
close to the agreed target for 2030. This is not in line with the assessment of the MS collective
ambition in the final NECPs which indicates that the gap in final energy consumption is mirrored
by the gap in primary energyrsumption. This modelling result of BENECP variant follows

the PRIMES projections in the BSL that capture the latest evolutions in the power generation,
notably coal phaseut (not fully reflected in the NECPs) and the latest technology outlook for
renevables in power generation.

Combined, both the high RES and primary energy consumption ambition of ti¢EEB

variant result in a GHG emission reduction of 44.4% reductions excluding LULUCF. Excluding
international maritime navigation but including intradaextra EU aviation emissions this

scenario achieves 43% reductions. This is a bit higher than what findings of the EU aggregate of
final Member Statesd NECPs result in (41% GHG r

Overall, these projections both confirm thia EU can be expected to overachieve its NDC of at
least 40% domestic GHG reductions, also without the UK, if implementing fully its existing
legislation.

For a more detailed overview of the BSL results, see Annex 9.3.3.2.

For assessing the impacts otti@ases in climate ambition this Impact Assessment compares to
the BSL scenario, representing the legislated current targets, and shows impacts over time.

The Commission is still in the process of assessing at Member State level the final NECPs. This
togeher with the ongoing periodic update of the EU Reference Scenario on energy, transport and
GHG emissions (see annex 9.3.2) will allow to further improve and enrich the modelling with a
view of future impact assessments supporting the future implementdtittre 2030 Climate
Target Plan.

5.2 Description of the policy options

5.2.1 Policy options related to ambition
5.2.1.1 Policy options related to the scope of the GHG target

In order to interpret ambition levels for greenhouse gas emissions and the associated ambition for
energy efficiency and renewable energy, it is necessary to define the scope on which the GHG
target applies. There are various reasons to reconsider the scope of the EU greenhouse gas target.
This concerns both how to include the LULUCF sector as welh@sniational maritime and
extraEU aviation emissions.

The LULUCF sector can contribute to the EUOGS
applying a number of accounting rules on the LULUCF inventory. This contribution is presently
substantial underéh Ky ot o Protocol . The Oa<@oanmbnaal & si nk
averagel111.9 MtCQ-eq credits that can be used to track progress to achieve our Kyoto Protocol

2020 target of at least 20% GHG reductions.
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This approach i s cNatiohal Deterenihed Contliution (EW MDCEUddErS

the Paris Agreement, which a target to achieve at least 40% GHG emission reductions
domestically compared to 1990 by 2030. The EU land use, land use change and forestry
(LULUCF) sector can contribute to the kast 40% GHG target under the EU NDC, but
accounting is applied. Under the LULUCF regulation applicable from 2021 onwards the
accounting rules were made more stringent compared to the current Kyoto Protocol rules. The
focus is to ensure that credits ardy generated in sufectors and activities where the LULUCF

sink performs better than historically reported for each of the different land activities. The credit
amount is projected to decrease if no additional policies are undertaken to maintail,tdeesi

to the impact of age classes in our forests and probable resulting increased harvest rates.

The achievement of the NDC is ensured through EU legislation. The EU ETS and ESR define
a-40% greenhouse gas reductions target for all sectors with n&tiens, including international
aviation. The LULUCF sector, which sees net removals, is not included in the ETS and ESR
coverage. However, in case the LULUCF sector performs better than what is expected under
current management practices (thecatied acounted sink), a limited flexibility in the form of
credits is available for Member States to use towards their ESR target. If not, any LULUCF
debits would need to be covered by ESR emission allocations. Combined, this legislation ensures
the EU will meeits NDC target.

The accounted LULUCF sink does not represent the full size of the sink. The full size of the sink
matters when establishing if the EU is on track or not to achieve net zero GHG emissions by
2050. This requires that any remaining greenhaasse emissions will be fully absorbed by a
corresponding sink, which to a large extent will have to come from the LULUCF sink. The
analysis in support of the Long Term Strategy indicated the natural LULUCF sink will need to be
maintained or expanded.

Thus b track progress towards climate neutrality the full net LULUCF sink needs to be included
when looking at GHG ambition. Therefore in this Impact Assessment the full scope of the net
LULUCF sink is included in all assessments to assess if 50% to 55% GHGtioed are
achieved by 2030 and see its changes over time, from 1990 to 2030 and onwards to 2050 to
achieve net zero GHG emissions.

This metric that includes the full scope of the LULUCF sink is also applied in global modelling
tools to assess mitigatigrathways and corresponding temperature goals (see also annex 9.10.6).

International navigation emissions are presently not included at all in the GHG target scope, not

even for movements between two EU Member States. It has to be considered how to include

them in the EU target ambition. The International Maritime Organisation (IMO) is discussing

further steps to address GHG emissions from maritime navigation to implement its initial
Strategy on reduction of GHG e mrgstsfiatdeast50% o m s hi p
emission reductions by 2050 falls short of EU ambition. While the EU will advocate for a
strengthening of the target as part of the | MO
already consider now which instruments and pdiicie will implement to stimulate GHG

reductions of this sector. This includes deciding on how it will include the sector in its GHG

target, whether a differentiation should be made on how to regulate betweeBRUnship

movement and extrBU ship movemen and relating this to the analysis for extending European
emissions trading to the sector.

While international aviation is fully included in the EU ETS, the current international context has
led the EU to temporarily limit the scope of the EU ETS tohtkgbetween two EEA member
states. Presently the EU is thus not actively controlling all these emissions. In 2016, ICAO agreed
on a global market based mechanism aimed at compensating the growth of internatipnal CO
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aviation emissions beyond 2020 (CORSIAhd the last steps for it to become operational are
being taken in ICAO. CORSIA rests on the use of international credits, which therefore would
not translate into domestic EU reductions.

Therefore this Impact Assessment looks at the following options:
Option Scope_1: Current scope (baseline)

This option is the Baseline, and includes domestic and international aviation emissions
but not maritime navigation emissions to the EU GHG target of at least 40% GHG.

Option Scope_2: Including intraEU bunker fuel emissions

In this option, the scope of the target to reduce emissions domestically is adjusted to
include all emissions due to international aviation and international maritime voyages
between two EU member states, but not between the EU and locations outsidéWf the
the secalled extraEU aviation and extr&U maritime navigation emissions.

Option Scope_3: Including all EU bunker fuel emissions

In this optionthe scope of the target to reduce emissions domestically is adjusted to
include all aviation and maritie voyages between EU Member states ({Btdg, as well

as 509’ of all emissions due to incoming and outgoing aviation and mafftvogages
between the EU and third countries (extra EU).

As these emissions are growing fast, achieving an EU GHG targesticatig of respectively
50% and 55% by 2030 is more demanding on the domestic GHG profile with option Scope_3,
than with option Scope_2 that has a more limited coverage of these sectors.

The scenarios presented in section 5.4 include thus mostly scenhaibachieve 50% or 55%
GHG reductions with GHG scope as in option Scope_2 as well as one scenario representing
option Scope.3.

All scenarios present the results including the full net LULUCF sink to establish if the EU
achieves 50% to 55% GHG reductiaargd is on track or not to achieve net zero GHG emissions
by 2050.

5.2.1.2 Policy options related to the level of the climate target and interaction with energy
policy

This chapter puts forward the options assessed regarding the ambition level to increase the 2030

GHG emissions reduction target for the EU. The options on 2030 GHG target follow the mandate

that the Commission has established in its Political Guidelines and the European Green Deal
Communication: i.e. an increase of GHG emissions reductions in 2030 ifi A at |l east o ¢
currently agreed) to fAat |l easto 50% to 55% (com

67 Given that this concerns movements between the EU and-BW@ountry, it is assumed the EU is only responsible

for half of therelated emissions for any possible target definition with the other country being responsible for the other
half.

® For international navigation emissions, analysis in this impact assessment is based on bunker fuels sold in the EU,
comparable to the menitem as reported in the EU greenhouse gas inventory reported to the UNFCCC. The emission
scope for any regulation that may be based on specific monitoring, verification and reporting requirements is likely to
have a less large scope and thus a somewhateddmpact. This will be analysed in future impact assessments.
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The responses to the public consultation, the resolutions of the European Parliament and
initiatives of a number of Member States show that there is a broad suppitre oreed to
increase 2030 targets for GHG emissions reduction. However, views diverge on what the
appropriate level of ambition should be, some of them going even higher than a 55% GHG
reduction by 2030. See section 5.3 on a discussion why certain optoasot assessed. This
Impact Assessment focusses on GHG reductions of 50% to 55% by 2030.

Climate targets (and legislation) work well in concert with energy targets (and legislation).
Therefore, the policy options for increasing the GHG target explardus Impact Assessment

are accompanied by options for increasing the ambition levels of energy efficiency and
renewable energy deployment.

The results of the public consultation and the dialogue with Member States, the European
Parliament and stakehais clearly show that there is a broad consensus on the need to increase
2030 ambition on energy efficiency and renewable energy. There is, however, a difference of
opinions as to which policy tools shall incentivise such higher levels, which is refiactee

policy options presented in section 5.2.2.

Therefore this Impact Assessment explores a number of combinations of increased climate
ambition with increased energy policy ambition, to assess their interaction. The policy options
considered in thismhpact Assessment are:

Option GHG_1: Current EU 2030 GHG target (baseline)

The fiBaselineo option, as described in section
consists of the agreed 2030 policies and targets. The core targets are-d0Bastluction in

domestic economy wide greenhouse gas emissions by 2030 compared to 1990 with unchanged
scope of sectors included in these targets, a share of renewable energy of at least 32% and an
increase in (primary and final) energy efficiency of at le25%.

Option GHG_2: Increased 2030 EU GHG target equal t650% GHG

In order to provide for a more gradual pathway towards the objective of climate neutrality by
2050, the second option reduces greenhouse gas emissions by at least 50% in 2030 compared to
1990.

This is accompanied in the analysis of impactswith an increase of ambition of EE and RES
levels driven by low intensification of energy and transport pofities

Option GHG_3: Increased 2030 EU GHG target equal te55%

In order to provide for a ore accelerated pathway towards the objective of climate neutrality by
2050, the third option reduces greenhouse gas emissions by 55% in 2030 compared to 1990.

This is accompanied in the analysis of impactswith various stylised combinations of palic
setups as compared to the baseline:

- in the first policy seup, renewable energy and energy efficiency policies are not
intensified, climate target is achieved by increased use of carbon pricing in energy related
nonETS sectors combined with low intefisation of transport policies;

- the second policy setp assumes medium intensification of energy and transport policies

accompanied by an extension of carbon pricing to energy relatedT®isectors.

% The analysis of this option also assumes an increased role for carbon pricing in the road transport and buildings
sectors.

25



- the third policy setup assumes high intensificatiaf energy and transport policiaad
no extension of carbon pricing to r&TS sectors.

Options 2 and 3 would require changes to the climate legislation (ETS, Effort Sharing Regulation
and LULUCF regulation) as well as specific transport legislation. @@iand the second and
third policy setup of option 3 would require changes to energy legislation (RED Il and EED).

The scenarios presented in section 5.4 illustrate how various combinations of climate and energy
policy options can deliver the increaseslerall GHG ambition. Results of this scenario
assessment are discussed in section 6.2 to 6.3haisdallow to assessofential synergies,
overlaps and tradeffs of policy combinations which need to be taken into account when
developing policies

5.2.2 Policyoptions related to the policy framework

The following sections describe stylised policy options regarding climate and energy policy
architecture. Only major issues are addressed by these policy options, i.e. application of carbon
pricing beyond the curré¢reTS sector, overall intensification of energy efficiency, renewables
and transport policies, intensification, flexibilities and broader scope of the LULUCF legislation.
Detailed policy instruments design which are essential for these policy optionsffedizve and
realistic, will be assessed in the future impact assessments accompanying legislative proposals.

For climate policies, the key question is whether to maintain the current architecture and scope of

the EU ETS and ESR when increasing GHG diabior to change some elements of their scope

and expand the use of emission trading, and what role the LULUCF regulation plays in

mai ntaining and enhancing the EU6s LULUCF sink.
CO, emissions is analysed.

For emergy policiesthe key question is which policy measures could be included in RED Il and
EED revisions or in other energy legislation that would deliver medium to high intensification of
EE and RES policies as described in section 5.2.1.2. The upcomiey & the EED, and RED

Il legislation (scheduled for June 2021) will further assess the role of these instruments in
delivering an increased GHG target and propose detailed revisions, where necessary, taking into
account the finding of this Impact Assesmnt as well as the outcomes of initiatives in the field of
energy policy (Offshore renewable energy, Energy System Integration, Hydrogen strategies and
Renovation wave). Correspondingly also different intensification levels of transport policies are
analysed.

5.2.2.1 Role of ETS and ESR, scope of carbon pricing

In the context of climate legislation, a key issue is whether the current scope of the EU ETS and
the effort sharing regulation should be retained, or the scope of both regulatory instruments
should be changed. The Green Deal Communication confirms éh@otimmission will look into

the possibility of including the building sector and road transport in emissions trading.

Covering of these sectors by an emissions trading system would provide for increased economic
and more harmonised incentives to reducdssions across these sectors in the EU, and
depending on the stringency of the cap, increased certainty of delivery of the GHG emission
reductions for those sectors. Inclusion in the current EU ETS can impact the sectors already
included, notably due to pential carbon price developments, which in itself is also linked to the
ambition and interaction with energy efficiency, renewable energy, transport and other policies
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impacting these emissions. Finally, administrative feasibility and related costs sareofal
importance before making changes to the scope of the existing instruments.

To assess all this, a number of options are assessed that would include these sectors into the EU
ETS or other emissions trading systems, possibly impacting the scope @GRheh& currently
sets national targets for all GHG emissiGfisoutside of the EU ETS.

The scenarios presented in section 5.4 include such a stylised representation of expansion or not
of carbon pricing and possible inclusion of new sectors in emissading systems. Results of

this scenario assessment are discussed in section 6.2 t@@ibn$.7 then has a more detailed
qualitative discussion of the benefits and challenges of options presented in this section while
section 6.9 focuses on the asated potential impacts on free allocation and the risk of carbon
leakage.

Option ETS_1: Current scope of ETS and ESR (baseline)

1 Implement increased ambition (options GHG_2 and GHG_3) by adapting ETS and ESR
in their current sectoral scopes. Serves alsbpso|l i cy architectured bas
the subsequent options ETS 2 to ETS 4.
i The ESR and ETS remain largely separate systems without sectoral overlap.
I EU ETS coverage of buildings related emissions limited to emissions related to fossil
fuelled distrct heating, electric heating and electricity use of heat p{(fmphile the rest
is covered by the ESR.
i EU ETS coverage of transport related emissions is limited to aviation and emissions
related to electric vehicles and electrified rail, while fossillégetoad transport and non
electrified rail are covered by the ESR

1 Continued limited interaction is possible between the sectors covered under the ETS and
ESR*

Option ETS_2: Extension of current EU ETS to more sectors

1 Inclusion of certain sectors presignregulated in the Effort Sharing Regulation in the
EU ETS, where high quality Monitoring, Reporting and Verification of emissions
(MRV) is relatively easy so responsibility for emissions can be attributed to private
sector actors, where price incentivegork more effectively and/or distributional
challenges are lower or can be addressed effectively in the ETS design.

1 The main variant assessed here is to extend the coverage of the EU ETS to buildings in
full and to road transport, while several variaotssector coverage are also looked at,
e.g. including only buildings, only transport or covering all energy @fission’.

0 Excluding emissions and absorptions from the LULUCF sector.

"1 Emissions from maritime transport are neither covered by the EU ETS nor the ESR with the exception of domestic
navigation, which is part of the ESR.

"2 |CF et al. (forthcoming) estimate that the current share covered by the EU ETS is around 30% of ditasbuil
emissions related to heating.

3 ICF et al. (forthcoming) estimate that the current share covered by the EU ETS is around 10% of total transport
related emissions mainly through aviation, while emissions related to electric vehicles are still b&ow 0.

™ A limited set of Member States is allowed to transfer ETS allowances they can auction for compliance with their
ESR national target. This is presently limited to 100 million allowances over the whole peric8@®Rfor all MS
combined. Of course ith does not preclude changes to these limits even with constant scope. In addition, Member
States have already currently the possibility to ask for ainagftadditional sectors into the EU ETS.
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When sectors are included in the ETS, it will need to be decided if these sectors would remain
covered by the ESR or not.

Sub-option ETS_2.1: new ETS sectors not retained in ESR

In this suboption, sectors included into the EU ETS are no longer retained in the ESR
scope and thus the only architectural climate legislation that applies on these sectors is
the EU ETS.

Sub-option ETS_2.2: new ETS sectors remain in ESR

In this suboption, the sectors included in the ETS remain still in the ESR and thus next
to the ETS also the ESR applies on them. The ETS carbon price would act as an
additional EU mechanism to achieve national siois reduction targets under the ESR.

Option ETS_3: Separate EUwide emissions trading system for new sectors

Introduction of a separate Elide emissions trading system, next to the existing EU ETS that
covers the power sector, industry and aviation. Shjgarate ETS would include notably energy
related CQ@emissions of current ESR sectors and would thus put a cap and resulting carbon price
on these emissions.

Also here the scope of the separate ETS matters, with as the main variant assessed aldeparate E
ETS for buildings and road transport, while also looking at scope variants.

A separate ETS could be introduced in a similar way as was the case for the setting up of the ETS
for aviation, with specific allowances differentiated from the general ETSvatloes and
possible flexibilities to be foreseen between the existing and the new ETS.

The sectors covered by the new ETS would be maintained in the scope of the ESR, as the main
purpose is to provide an additional EU carbon pricing instrument to helpb&feBtates to
achieve national emission reduction targets under the ESR and the necessary further emission
reductions in these sectors.

Even with an integrated EU ETS (option ETS_2) as an ultimate aim, this option might be
relevant as a temporary or triimal solution to test in the new separate emissions trading
system how price incentives and the necessary monitoring and verification rules work in practice.
It would also provide lessons how the European ETS interacts with national policies andewhat ar
ETS price impacts, while avoiding impacts on sectors covered by the current EU ETS.

Option ETS_4: Obligatory carbon price incentives through national systems

Same as option ETS_1, it keeps the current split of EUTEESR scope, but adds an obligation

on Member States to create a national trading mechanism that would establish a minimum
effective carbon price on G@missions. They will thus not be included in the EU ETS system,
but through a national system a carbon price incentive will be set ta mssishieving the
national ESR target.

The main sectoral variant assessed here is adding the obligation for buildings and road transport.
Again, the other variants have been implicitly assessed with the related sectoral impacts
described under other optis applying.

S For a list of the variants of sector coverage, E&tgle 26 ETS scope extension and projectec
and ESR for different sector al coverageso.
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The main variant in terms of a pricing tool is a trading system. However, other variants have also
been assessed, as Member States could also introduce or extend other tools to establish an
effective carbon price. This could be preferablyniyans of a national carbon faxThis option

could also be implemented by setting minimum carbon content elements of excise duties in the
revised EU Energy Taxation Directive.

Apart from these options on the ETS and ESR scope and interaction, the apsedsmooks at

the impact of the target ambition and scope change as discussed in the options above on the
current approach to avoid the risk of carbon leakage, notably the availability of allowances for
free allocation. The principal tool to allocatéoeances in the EU ETS is auctioning. For sectors

that can pass through carbon costs in their product prices this does not raise risks related to
carbon leakage. The alternative allocation metlmdsectors which would shoulder most if not

all of thecarbon costis free allocation. This tool reduces the risk of carbon leakage for sectors
that are exposed to international competition and cannot pass through easily carbon costs in their
product prices. The choice between the above options will impatothl cap of allowances and

thus the amount of allowances available.

This assessment will not explicitly look at what other tools can be introduced against the risk of
carbon leakage. This will be done in the context of the impact assessment undetiprefieat
will look at a carbon border adjustment mecharism

5.2.2.2 Renewable energy policy

This section presents options for intensifyfhgenewable policies, which could require the
revision of RED II. Importantly, the legislative options are not describet®tail in this Impact
Assessment but presented in a stylised manner.s@&earios presented in section 5.4 (and in
more detail in Annex 9.3.4) include such a stylised representation of strengthening of policies,
with one option including no strengtheg at all of renewable energy policies compared to the
baseline and other options including a low, medium and high strengthening (in combination or
not with extension of carbon pricing). Results of this scenario assessment are discussed in section
6.2 t06.5 with a specific focus on the impacts on renewable energy demand and supply in section
6.2.1.3. ®ction 6.6 then has a more detailed qualitative discussion of the benefits and challenges
of options presented in this section.

Option RES_1 (Baseline): Nointensification or new policies fostering deployment of
renewable energy

This option is based on the current shape of
32% renewable energy target in 2030, it also provides an updated policy framewarth¢o fu
deploy renewable energies across all sectors serving as a common rulebook for the design of
support schemes to facilitate a predictable, cost effective, maniketed and Europeanised
approach to ensure renewable electricity development. It reghieeMember States inter alia to

put in place a legal and an enabling framework for renewable energy communities and renewable
self-consumption and to remove unjustified barriers to it@1gh renewables Power Purchase

8 It could be considered to allow the possibility to also comply with the obligation by #asé optn of those

sectors into the EU ETS, which, as mentioned above, is in principle already possible.

"7 https://ec.europa.eu/infolldbetterregulation/haveyour-say/initiatives/1222& arbonBorderAdjustment

Mechanism

8 Intensification of policies can mean expansion of scope of an existing measure or its scaling up, acceleration of
implementation, tightening of an existing requireinanthe introduction of new requirement(s).
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Agreements. The Directive also estahés a number of measures aimed at reducing
administrative burdens such as maximum duration for the permitting procedure or simplified
procedures for grid connections for srrsdhle renewable energy production. The forthcoming
Offshore Renewable Energyrategy will also propose actions to address specific barriers for
offshore wind and other offshore technologies.

Furthermore, RED Il requires Member States to endeavour to implement an increased share of
renewable energy in heating and cooling by an atdie 1.3 percentage point (p.p.) per year in

the period of 202:P030, with up to 40% potentially to be fulfiled by waste heat and’told
District heating and cooling must participate in mainstreaming renewable energy in the heating
and cooling sect8t Buildings must include a minimum level of renewable energy. Availability

of local renewable energy and waste heat sources should be taken into account in the urban and
infrastructure planning.

RED Il obliges Member States to set an obligation on fuel sengpio achieve a share of at least
14% renewable energy in the transport sector in 2p8tcluding at least 3.5% of advanced
biofuels and biogas&s The Directive focuses on the promotion of innovative fuels such as
advanced biofuels and renewable fudlsan-biological origin (RFNBOSY. The contribution of
biofuels produced from food and feed crop is limited based on their share in transport energy
consumption in 2028, The obligation can be expressed in terms of minimum shares of
renewable energy, volumof renewable fuels or as a requirement to reduce the greenhouse gas
emission intensity of fuels providing the targets are met.

The EU level actions on renewable energy would therefore focus on the implementation of the
existing 2030 framework, also lyaking use of the tools foreseen in the Governance Regulation.

In addition, the greenhouse gas emissions intensity target for fuels and the fuels specifications set
by the Fuel Quality DirectiV@ also contribute to mainstream renewable fuels in transport.

Further deployment of renewable energy in all sectors requires a more integrated approach and a
suitable internal market framework. More renewable electricity can be pulled by electrification of
the demand and deployment of renewable and-cdasbon fuels notably clean hydrogen
produced with renewable electricity. RFNBOs can play a bigger role in transport and could in the
long term be also promoted in heating & cooling sector.

The EU strategies on Energy System Integration and on Hydrogen look istergffintegration

of decarbonised supply of electricity, mostly coming from renewables, together with renewable
and lowcarbon fuel production with transport, heating and cooling and industrial processes will
be a significant enabler for the uptake of thesergy carriers.

Option RES_2: Low intensification of RES policies

9 In Member States where waste heat or cold is not used, the yearly increase to endeavour to achieve is 1.1 pp.

8 This could be either by endeavouring to implement an indicative annual average increase iblesreewdior waste

heat of 1 p.p. or by giving third party access to suppliers of renewable energy and waste heat.

81 While renewable fuels consumed in all transport modes can contribute towards achieving these targets, the target
itself is set as a share fofels consumed mostly in road and rails transport.

82 produced from feedstocks included in Annex IX Part A of REDII.

8 For compliance purposes with the abovementioned targets, multipliers apply to the share of biofuels and biogas and
renewable electricity

8 Their share cannot in exceed 7% of transport energy consumption. High Indirect Land Use Change (ILUC) risk
biofuels are gradually phased out.

% Directive 2009/30/EC
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Building on Option RES_1, the EU renewable energy target for 2030 is adjusted with the sub
targets and measures for heating and cooling and transport (notably for maritime and aviation
sectors reflecting ReFuelEU aviation and FuelEU maritime initiatives) slightly modified,
accordingly This could also be supported by Aagulatory alternative policy instruments that
could encompass training, information campaigns, project financinghatowould complement

the complete and rigorous transposition of RED Il by Member States.

Option RES_3: Moderate intensification of RES policies

This option builds on Option RES_2 and, in addition, implements the Renewable Offshore
Energy Strategy thatreates better framework conditions for the uptake of, especially, offshore
wind and provides guidelines, capacity building schemes to implement renewable energy
communities financed by the EU and sahsumption models enabling higher consumer uptake
ard faster development of decentralised renewable energy technologiess&rusal renewable
energy policies, covering streamlined administrative procedures for renewable projects,
provisions on installers of renewable energy technologies, deploymentrpbrate power
purchase agreements (PPASs) including in heating and cooling are all strengthened. It introduces
measures enhancing coordinated planning such as green criteria and labels, including-for cross
border schemes, also located -siffore, which woul enable further renewable energy
deployment reducing lead times and lowering c8sts.

Building on Option RES_2 in heating and cooling, option RES_3 increases the heating and
cooling target, including for district heating and cooling. This could be sugpdite
strengthening of the regulatory framework to mainstream renewable based sdartibeating

and coolingn all sectors and through requirements to acceléhnateoll out of smart, renewable
energybased district heating and cooling networks, a$ afehe development of alternatives to
fossil fuels for energy and industrial uses-@p@ration betweeaslectricity distribution network

and district heating and cooling operators is intensified to better reflect demand response and
flexibility from storage in energy network investment.

Furthermore risk mitigation instruments and flanking measures are introduced to reduce the
perceived risks and fragmented nature of renewable heating and cooling solutions

In the transport sector, an obligation is placedfuel suppliers, with increased ambition for
deployment and further mainstreaming of renewable and low carbon fuels, including advanced
biofuels and biogases as well as RFNBOs in transport in order to speed up their commercial
deployment. Increased promon of the use of renewable and low carbon fuels, including
advanced biofuels and biogases as well as RFNBOs in the aviation and maritime sectors
reflectingREFUEL aviation and FUEL maritime initiativésalso introduced.

Option RES_4: High intensificaion of RES policies

This option builds on Option RES_3 but with higher intensification of RES stylised policies to
deliver the respective emission targets.

8 The rules on security of supply are assumed to be met in the scenarios, including adequacy rules, reinforcement of
critical energy infrastructure protection and cybersecurity as well as the resilience of supply chains for clean energy
technologies.
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The RES heating and cooling target includes specific renewable energy mandates for buildings,
distiict heating and cooling and industry. It also includes strengthening of the policies and
measures to deliver the target that are outlined in option RES_3.

For transport, further mainstreaming of renewable and low carbon fuels, including advanced
biofuelsand biogases as well as RFNBOs, in all transport sectors are intensified, covering also
the aviation and maritime sectors (reflectRgFUEL aviation and FUEL maritime initiatives)

5.2.2.3 Energy efficiency policy

This section presents options for intensifyngnergy efficiency policiéd which could require

the revision of EED, EPBD and product legislation as well as scaling up financial instruments
and other enabling measufedmportantly, the legislative options are not described in detail in
this Impact Asessment but presented in a stylised manner, ngugdging detailed assessments

to be delivered in dedicated impact assessitfefisescenarios presented in section 5.4 (and in
more detail in Annex 9.3.4) include such a stylised representation of serimgttof policies,

with one option including no strengthening at all of energy efficiency policies compared to the
baseline and other options including a low, medium and high strengthening (in combination or
not with extension of carbon pricing). Resulfshis scenario assessment are discussed in section
6.2 to 6.5 with a specific focus on the impacts in buildings and industry in annex 9.4.2.5 and
annex 9.4.2.7. &tion 6.6 then has a more detailed qualitative discussion of the benefits and
challenges obptions presented in this section.

Option EE_1 (Baseline): No intensification of energy efficiency policies

This option does not foresee intensification of energy efficiency policies by 2030, and therefore
the current framework would not be reviSetb suport higher climate ambitioin neither in

terms of regulatory nor financial/enabling measures. The EU level actions on energy efficiency
would therefore focus on the implementation of the existing 2030 framework, also by making use
of the tools foreseen e Governance Regulation.

Option EE_2: Low intensification of EE policies

Building on Option EE_1, the EU energy efficiency target for 2030 is adjusted with low
intensification of policy measure$his could be achieved by noaegulatory alternative pialy
instruments notably in terms of financing, additional guidanceraimfiorced the application of

87 Intensification of policies can mean expansion of scope of an existing measure or its scaling up, acceleration of
implementation, tightening of an existing requirement or the introduction of new requirement(s). In some other cases,
the intensification of eneygefficiency policy can be its desired outcome, in terms of expected energy savings or
reduction in energy consumption, without specifying in which way this is achieved.

8 The Energy Efficiency Directive (Directive 2012/27/EU) (EED) is the cornerstonéeofbtoader EU energy
efficiency policy framework, which brings together other key instruments such as the Energy Performance of Buildings
Directive (2010/31/EU) (EPBD), the Energy Labelling Regulation ((EU) 2017/1369) and Ecodesign Directive
(2009/125/ECWith multiple interlinkages and synergies among these instruments.

8 The policy options of either crossitting or sectoral nature are presented following the policy architecture described

in section 5.2.1.1 that escalates energy efficiency overall amifiim additional measures/low/medium/hi@hh line

with increased GHG target and also in interplay with carbon pricing measures.

% Such analysis would build on an evaluation study and on other targeted analysis which are not yet concluded at the
time ofcompleting this impact assessment.

%1 A targeted revision of the EED could be needed for a different réaisoorder to close the ambition gap in the final
NECPs.
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the fAnenergy efficiency firsto principle, t hat
Member States.

Option EE_3: Moderate intensification of energy efficiency policies

The moderate intensification of policy measures, which could be undertaken at EU level to
ensure a moderate increase of the overall energy efficiency ambition, implies the review of some
elements of the EE legislative framework together with the scaling up of the financial and other
enabling measures supporting them.

Buildings

The acceleration of the renovation of existing buildings, especially the worst performing segment
of the buildingstock, offer a high potential for energy savings and is at the core of the policy
options for increased energy efficiency ambition. Through a targeted reinforcement of the policy
measures in the EPBD, EED and in product legislation, accompanied by sgalkirfidinancial

and other enabling measures, the number of renovations could be significantly increased.

The main provisions for buildings under the EPBD which could be strengthened under this option
covers the Energy Performance Certificates, uptakeaiiddibg automation and control systems,
costoptimal requirements and targets for Near Zero Energy Buildings. Moreover, the Energy
Efficiency Directive has in place a set of measures e.g. on renovation of public buildings,
procurement, heating and coolingnergy audits, financing which have the potential to be
extended and reinforced to deliver higher savings and further address barriers preventing energy
efficiency actions to a larger scale. Finally, the level of ambition and the scope of the provisions
on various products used in buildings covered by the Energy Labelling Regulation and Ecodesign
Directive could also be increased.

The policy measures to be reinforced are in this option accompanied by scaling up of financial
and other enabling measuresoirier to address perceived financial risk factor for investas
barrier in buildings renovations.

A strengthened set of measures would lead to an increase of the current renovation rates and
depths of renovations achieved and would contributeuiioling stock modernisation, also in the

light of technological developments (integrating renewable solutions, smart solutions, supporting
electro mobility, high performance energy efficiency measures, etc.).

Industry
In order to further reduce emissidinem industry in line with the higher climate target for 2030,

major changes need to be made in the way industry consumes energy and produces its products
notably via increased material and energy efficiency, greater material recirculation, new
productionprocesses and carbon capture technol&gies

%2 A potential exists both for cosffective and quickly repayable energy efficiency measumad energy efficiency
measures as component of more radical, deep decarbonisation options. A recent study showed that the energy savings
potential driven by existing and well known energy savings opportunities is considered to be higher than 20% of
current energy consumption and the economic saving potential is very close to its technical saving potential, which
speaks in favour for a high overall cedtectiveness. Over 70% of energy saving potential for the industrial sector
could be attributed to impvements in process heating, of which around 33% related to improvement of process
heating control system. On this, over 15% of the energy saving potential could be attributed to improvement of motor
systems, these include application of premium effigientors, demandontrolled ventilation, optimisation of
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This option explores intensification of energy efficiency policies in industry through
reinforcement of several EED measures to address the existing barriers still preventing cost
effective energy savings sdions. These could refer mainly to the audit requirements and
follow-up of their outcomes by the audited companies as well as waste heat reuse. In addition,
ecadesign and labelling requirements for products used in industry could also be strengthened.

These policy measures are accompanied by scaling up of financial and other enabling measures.

ICT

On the one hand, digitalisation has a potential role in optimising and reducing energy
consumption. On the other hand, there is also a growing demand fgy €éaed in turn growing
emissions) from the ICT sector, in particular data centres. Considering that the ICT sector has not
been specifically addressed in the energy efficiency policy framework from the system
functioning perspective, this option exploiesa highly stylised manner potential new actions in

this area which could be implemented through several EED measures strengthened and extended
to better cover ICT products and data centres.

Option EE_4: High intensification of energy efficiency policies

This option builds on Option EE_3 and further intensifies policy measures at EU level to ensure a
further increase of the overall energy efficiency ambition. It implies additional elements of the
EE legislative framework together with the scaling up of financial and other enabling
measures supporting them.

The additional measures are:

Buildings

Following the same logic explained in Option EE_3, the policy options outlined would go further

to achieve higher savings in the residential and-nesidentih sectors through further
acceleration of the renovation, i.e. by at least doubling or tripling of the total renovated area as
compared to 2020 and by increasing the renovation depth (aiming at increased energy savings per
renovation and incentivising thehift from light/medium renovations towards deep).

These more ambitious policy measures are accompanied by scaling up of financial and other
enabling measures.

Industry

In this option, the same policy measures as in Option EE_3 are considered but developed to a
higher degree of intensity to achieve higher energy savings.

ICT

ventilation system, control system optimization and premium efficiency speed di@i#e&020), Technical assistance
services to assess the energy savings potentials at national and European level.
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As regards the ICT sector, the same measures as in Option EE_3 are applied.

5.2.2.4 Transport policy

For the transport system, multiple policies can reduce GHG emissions.

Policies that directly impact emissions relate to,@@ission standards for vehicles as well as
policies that impact the carbon intensity of fuels (as already discussed in the sectorwable
policies). Both are supported by the follt of recharging and refuelling infrastructure.

The existing C@ emissions standards set binding progressively stricter targets from 2020,
2025 and 2030 for car, van and truck manufacturers to redoussions and thus fuel
consumption. But to achieve even higher GHG ambition, further increases in ambition in relation
to this policy need to be assessed.

Other policies that indirectly impact also GHG emissions of transport are diverse and include
wide span of possible actions. They include policies that impact modal shift, development of
related infrastructure, traffic management systems, pricing systems addressing other externalities
and promote digitalisation of the transport system.

As for renewableenergy and energy efficiency policies discussed above, the current analysis
does not prempt dedicated impact assessments. Most of the policies can all be intensified step
wise (notably C@standards for vehicles) and three options can be identifeedrengthening at

all of transport policies compared to the baseline and other options including a low, medium and
high strengthening (in combination or not with extension of carbon pricgegsection 5.4 and
Annex 9.3.4 for more details.

Option TRA 1 (Baseline): No intensification of transport policies

This option is based on current shape of transport legislation and has thus a number of policy
measures that drive: (i) the uptake of zeamd lowemission vehicles and the rallt of
recharging/refueltig infrastructure; (ii) the uptake of sustainable alternative fuels and (iii)
improvements in transport system efficienclpy making the most of digital technologies and
smart pricing and further encouraging mutodal integration and shifts towards more
sustainable transport modes. Specific measures are also applied for aviation and maritime sectors.
See annex 9.3.3.1 for more details.

Option TRA_2: Low intensification of transport policies

In this option, a low intensification of policy measures is @ered that drives improvements in
the transport system efficiency and support a shift towards more sustainable transport modes.
Such policies would be combined with policies that impact the carbon intensity of fuels in

% The existing legislation set®if newly registered passengers cars, an EU-fiege average emission target of
95gCO,/km from 2021, phased in from 2020. For newly registered vans, the Ethitb®iaverage emission target is

147 gCQ/km from 2020 onwrd. Stricter EU fleetvide CG, emission targets, start to apply from 2025 and from 2030.

In particular emissions will have to reduce by 15% from 2025 for both cars and vans, and by 37.5% and 31% for cars
and vans respectively from 2030, as compared to 2021. From 2025 on, also trookactmeers will have to meet

CO, emission targets. In particular, the EU flegtle average COemissions of newly registered trucks will have to
reduce by 15% by 2025 and 30% by 2030, compared to the average emissions in the reference period (13Iuly 2019
June 2020). For cars, vans and trucks, specific incentive systems are also set to incentivise the uptake of zero and low
emission vehicles.
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maritime and aviation sectors (asealdy discussed in the section 5.2.2.2 on renewable policies)
as well as increased stringency of &fandards for vehicles.

Option TRA_3: Moderate intensification of transport policies

In this option, a moderate intensification of policy measures is demsl that drives
improvements in the transport system efficiency and support a shift towards more sustainable
transport modes. Such policies would be combined with moderate intensification of policies that
impact the carbon intensity of fuels across ahsport modes and in maritime and aviation
sectors specifically (as already discussed in the section 5.2.2.2 on renewable policies) as well as
increased (compared to TRA_2) stringency of,Gtandards for vehicles.

Option TRA_4: High intensification of transport policies

In this option, further (to Option TRA.3) intensification of policy measures is considered that
drives further improvements in the transport system efficiency and support more a shift towards
more sustainable transport modes. Such polismsd be combined with high intensification of
policies that impact the carbon intensity of fuels across all transport modes and in maritime and
aviation sectors specifically (as already discussed in the section 5.2.2.2 on renewable policies) as
well as hcreased (compared to TRA _3) stringency of €@ndards for vehicles.

5.2.2.5 Policy options to increase net removals in the LULUCF sector

Land Use, Land Use Change and Forestry presently absorbs mgreyCoring it in biomass

or in soil carbon, than ieleases to the atmosphere. Actions can be taken that would increase the
EU sink. These can be diverse and include increased afforestation, reforestation of damaged
forests, elimination of deforestation, improved agricultural land management practicastsimp

of changed consumer behaviour and related dietary options, substitution of fossil materials with
(in particular) wood products, the careful identification of efficient bioenergy pathways and
restoration and stabilisation of key biodiverse habitatsh @8 legacy peatlands and wetlands.
This last actioni which would align strongly with the Biodiversity stratéyy could be
underpinned by designing zoning of protected areas based upon high carbon stocks or sink
capacity, thus ensuring strong synerdiesveen climate mitigation and biodiversity objectives.

This section describes specific options related to climate policy architecture that could incentivise
the undertaking of such action and thus result in an expansion of the sink compared ta baseline

The scenarios presented in section 5.4 allow to assess the relation of the LULUCF sink with the
decarbonisation of the energy system, notably related to the impact from increaseérgio
demand as well as the potential impact of some of the abovéomeshtactions to enhance the

sink. Sectior6.2.3 assesses the potential impacts on the size of the LULUCF sink. Section 6.10
will then have a more qualitative discussion on the benefits and challenges related to the climate
architecture policy options pressted in this section to enhance the sink by 2030 and how it
relates to overall climate ambition.

Option LULUCF_1: Baseline continued

The current policy framework is designed so that Member States can earn additional LULUCF
credits iftheydonobbac ksl i de compared to the sink under
6current practicesd is established wusing diff

% COM(2020) 380 final
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categories (afforested land, managed cropland)etEor most land categories thecounting

rules look at actual performance in a historic base year periodZ0@¥ For forest management
instead, the largest sink category, projections are made that estimate how the sink would evolve
assuming the continuation of forest managementtioes as documented in the period from
2000 to 2009 (referred to as Forest Reference Levels). The entire LULUCF sector account is
aggregated per land category to determine if a Member State enhances the sink compared to
6current pr ac trioratesst@and increasenesniseoasdcongardd ¢o this accounted
reference levels.

If the aggregated account is an emission (i.e. an accounted debit), flexibilities permit the Member
State to compensate this using an unlimited quantity of ESR allowancelematively via
LULUCF 6creditsdé traded with other Member State

By contrast, a Member State that enhances accou
compensate a lack of allowances for the achievement of its owndE§R, tup to fixed limits per

Member State and limited to 262 Mt overall in the period 28230 for EU27. This flexibility

towards the ESR is not only limited in quantity per Member States, it cannot be traded to other
Member States. This limitation wastgo preserve the ambition in the ESR itself and as such this

flexibility is thus rather limited. Compensation levels are designed per Member State to
acknowledge the more limited mitigation potential of the agriculture sector and give access to

more flexbility from the LULUCF sector to Member States with relative large agriculture non

CO;, emissions in the ESR.

Option LULUCF_2: Incentivising additional action in the LULUCF sector

This option assesses how climate policy architecture can be changeditiviseanore than in
baseline the preservation and enhancement of th
of the policy framework for the period also beyond 2030 with a view on climate neutrality by

2050.

Three suboptions are assessed ath policy instruments:

1 Sub-option LULUCF_2.1: Increase the flexibility of LULUCF credits towards the ESR
and/or ETS

This suboption increases flexibility currently limited to 262 Mt for the period 202D307

towards the remaining ESR sectors. Potdntigllso flexibility to the ETS could be considered.
Increased ambition and thus demand for reductions in the ESR and possibly the ETS becomes a
key driver for additional actions in the LULUCF sector in this-ephbon. This would leave for

the rest the LUUCF regulation unchanged in terms how LULUCF credits or debits are
generated.

With regard to the flexibility towards the ESR and the regulatory framework in thispgidn,
Member States would be the actors in terms of generating LULUCF credits and/beljimy
LULUCEF credits. This means every Member States would have the possibility to design their
own incentive scheme(s) to ensure that the carbon price signal is transmitted to individual actors
(farmers and foresters).

Several ways are available toopide an incentive to farmers and foresters to ensure responsible
land and forest management. This includes pricing mechanisms already existing in the Common
Agricultural Policy today that can be developed through Member State Strategic Plans, eco

% See Art 2 of Regulation (EC) 2018/841 for a full description of land accounting cagori
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schemesand project funding under the Rural Development programme. Nevertheless, through
this increased flexibility Member States may decide to reward from their own budgets or through
CAP farmers and foresters for the carbon capture and environmental sendctgrahy enable
transfers from the rest of the economy to the farming/forestry sector.

1 Sub-option LULUCF_2.2: Strengthening of LULUCF regulation i moving towards a
more stringent contribution from the sector

This suboption would review the LULUCF regation in a manner that makes it more stringent
before credits can be generated and transferred to the ESR or other Member States. Contrary to
the previous suoption, the Member State would have to take additional efforts first before it
could transfer LUUCF credits to other parts of the economy covered by ESR or ETS targets.

This suboption would in practice require a setting of Member Ssaexific targets beyond the
current accounting rules per land category, which will require technical analysiesbf c
equivalent as well as environmentally equivalent potential per Member State.

Approaches could be to require an automatic cancelling (or discounting) of an initial amount of
LULUCEF credits before LULUCF credits can be generated that can be transtetredESR or

other Member States. Another approach could be change to change some of the accounting rules
that apply for individual land accounting categories making the LULUCF regulation de facto
more stringent. This can also impacting ESR ambition if UGE accounting would result more
frequent in debits which need to be compensated.

Forestry accounting in particular would be a specific case to consider, including the revision of

the Regulationds Art 8 concerni ingherehgmpleret ti ng
more direct approach of historical benchmarking based omeateaccounting could provide

considerable quantitative effects.

1 Sub-option LULUCF_2.3: Merging Non-CO, emissions from agriculture with LULUCF
emissions creating an AFOLU sectowith a separate target

This suboption will assess the full range of flexibility within the agriculture, forestry and land
use sectors. If the ESR would be considerably chaingied example buildings and transport
moved to the scope of the ETS (seeisach.2.2.1), the largest remaining emissions in the ESR
would be from agriculture, notably the r@®D, emissions. The agriculture sector would in
practice be left adjacent to the LULUCF sector. A policy architecture that combines more
explicitly both seatrs into one legal instrument may ease designing efficient and effective
policies in these sectors and better align them with EU agricultural policy instruments.

Looking at the scenarios in the analysis supporting the-tlermg strategy, EU Agriculture,

Forestry and Land Use (AFOLU) emissions would have to get to balance at the latest by 2035 at

the EU level but with differences between Member States. Therefore, thagpsob would in

practice require a similar setting of Member Stgiecific targets @& in suboption
LULUCF_2. 2). Further mor e, the option should co
from flexibility to and from the other remaining ESR and/or ETS sectors.

5.2.2.6 Role of norCO, emissions reductions

The achievement of a certain climate d@mh, will not only depend on actions related to
reducing CQ emissions from the energy system and increasing the net sink of the LULUCF
sector but will also depend on what reductions can be achieved-lB@oemissions reductions.

Main emitting sectorgare agriculture (notably CHemissions from enteric fermentation angON
emissions linked to fertiliser and manure application), the energy system (linked to fugitive CH
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emissionsof the natural gas as well as emissions linked to the combustion of thels)aste
sector (CH emissions stemming from uncaptured emissions from anaerobic digestion of waste
stream) and industrial processes and manufactured products that require or cgatan. F

Depending on the level set for energy ambition, more or messCO, emission reduction
ambition will be required in to achieve a certain absolute climate target. These options will
explore how these interact.

Option NCO2_1: No additional contribution to GHG reductions

In this option no additional measures are utaden to reduce ne@0, emissions beyond what

is presently foreseen in legislation. Key drivers here are EU legislation in the field of waste

policy and Fgases. Regarding agriculture emissions this option does not incorporate any specific
policiesthatmght be wundertaken under the future Membe
new policy initiatives under the European Green Deal. For energy emissions similarly no
additional policies are introduced that would specifically target fugitive emissiohs gector.

Option NCO2_2: Moderate additional contribution to GHG reductions

In this option, a moderate intensification of action to reduceGyemissions is considered that
relies on policies that from a bottom up perspective arewiinpolicies andcan be deliver at

mar gi nal c 0 s b-a reduedt.olback of infotm@tion (for instance regarding the
benefits of certain breeding strategies) and split incentives (for instance in the ownership of
pipelines and gas transported) may still requir@iBaant policy intervention to achieve these
relative low cost emission reduction potentials.

Option NCO2_3: High contribution non-CO, to overall GHG reductions

In this option, a higher intensification of action is considered that relies on policigsotinaa
bottom up perspectiVerequire intermediate carbon prices similar to options that achieve energy
emission reductions through regulation or combination of regulation and carbon pricing.

Option NCO2_4: Very high contribution non-CO, to overall GHG reductions

In this option, a higher intensification of action is considered that relies on policies that from a
bottom up perspectiVe require high carbon prices similar to options that achieve energy
emission reductions only through extension of carborimgritools and no enhancement of other
regulatory tools.

5.2.2.7 Summary of policy options related to policy framework

Table 2 gives a summary of the various policy options assessed in this Impact Assessment, in
relation with general and specific objectives relatedthe policy framework described in
section4.

% Applying the marginal abatement curves of the GAINS model.
% Applying the marginal abatement curves of the GAINS model.
% Applying the marginal abatement curves of the GAINS model.
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Table 2: Summary of policy options related to the policy framework

2.1 Role ETS and ESETS_1 No change
scope of carbon ETS 2.1 ETS includes road transport and buildings, no ESR application
pricing ETS 2.2 ETS includes road transport and buildings, possible application of
BISES EU trading system for current non-ETS sectors
ETS_4 MS carbon trading scheme for buildings and road transport
2.2 Renewable energRES 1 No ambition increase
RES_2 Low ambition increase
RES_3 Medium ambition increase
RES 4 High ambition increase
2.3 Energy efficiency|EE_1 No ambition increase
EE_2 Low ambition increase
Policy framework EE 3 Medium ambition increase
EE_4 High ambition increase
2.4 Transport TRA 1 No ambition increase
TRA_2 Low ambition increase
TRA_3 Medium ambition increase
TRA_4 High ambition increase
2.5 LULUCF LULUCF_1 Current policy
LULUCF_2 New policy options
2.6 Contribution of |NCO2_1 No additional contribution
Non-CO2 emissions [NCO2_2 Moderate additional contribution
NCO2_3 High additional contribution
NCO2_3 Very high additional contribution

5.2.3 Policy interactions

The policy options on ambition levels/targets, and the policy measures to deliver them described
in the sections aboyénteract in many ways and should not be seen in separation, but rather in
combination. The experience to date in the implementation of current energy and climate policies
provides examples for such interactions. These interactions are likely to intehsifiythe scope

or intensity of climate and energy policies changes as described in the policy options above.

For instance, energy saving policies are currently primarily focused erenewable energy. In

the future, policies fostering high energy eficcy would help to avoid bottlenecks and allow

the share of renewable energy to grow in total energy consumption without a need to increase the
renewable energy production capacities excessively.

Policies fostering the replacement of higklyitting fosdi fuels in power generation by variable
renewable energy for instance leads not only to reduction of GHG emissions but also lowers
primary energy consumptidh Policies targeting the electrification of ense sectors (for
example fostering the deploymeoftheat pumps and electric vehicles) helps reduce final energy
consumption and creates an additional pull for electricity supply that is increasingly renewables
based. Electrification is also more efficient compared to the use of bidrassd fuels and ¢h
primary energy needed to produce hydrogenioess.

Transport policies targeting modal shift, traffic management systems (including through
digitalisation) and pricing systems addressing carbon and other externalities have all a positive
impact on diciency of transport system and contribute to overall energy efficiency performance
and lower GHG emissions. In addition, transport policies that focus on infrastructure
development are preondition for the roHout of alternative fuels (notably renewab) and the

roll out of zero emission vehicles as required under increasingly stringerdt@@ards vehicle
standards.

% Due to the way different fuels are considered in statistical céilmuga
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While most of the transport, energy and climate policies have positive interactions, interaction
between deployment of biofuels andidause has been a source of concern as increasing use of
biomass inputs is in competition with the use of land for other purposes and will need to be
managed carefully.

The nearly zer@nergy building requirements promote high energy performance builditiys

very low energy consumption supplied to a large extent from solutions based on renewable
energy. Quicker deployment of such buildings may also support the increase in the number of
charging points for electrmobility.

Further policy interactions vubtd be observed in the future if emissions trading and/or a carbon
price component of energy taxation to cover also buildings and road transport sectors were
introduced. This would create an overlap with some of the energy efficiency and renewable
energy plicy measures at EU and national |é%&IConsidering existing market failures and low
price elasticities in these sectors, carbon pricing, depending on its design and stringency, would
need to work in concert with EE and RES policies and vice versa, wiuatd inter alia help
mitigate the effects on energy prices faced by the final consumers.

It is therefore important to ensure coherence between the different policies in the future policy
framework. The interactions stemming from the policy options, potitive and negative, can

be fully assessed only when complete policy design is put forward (obligated entities,
implementation, monitoring, verification, mandatory versus voluntary nature, etc.). They should
be addressed through the policy design ohesmecific measure as well as implementation and
monitoring when legislation is proposed (e.g. within coherent policy packages).

This Impact Assessment prepares for analysis of such future interactions by looking at
combinations of climate and energy pglioptions grouped in the scenarios described in section
5.4 considering that, in most sectors, actual GHG reductions have and will occur through a
combination of carbon price incentives and/or sectoral policies, notably including EE and RES
policies.

5.3 Options not addressed in the Impact Assessment

Possible scenarios representing 2030 EU GHG emissions reduction target below 50% were

di scarded at an early stage as they do not fulf
Guidelines and the Europe Green Deal. Furthermore, such options would not represent a

sufficient ambition increase compared to Existing Targets Baseline.

In line with the political mandate, scenarios assessed look at the impact of achieving 50 to 55%
GHG reduction including the role of the LULUCF sink and international aviation and navigation
emissions.

Some stakeholders have asked for a higher targptto 65% or more GHG reduction by 2030

but scenarios with an EU GHG reductions target of over 55% were not assessed in this IA. The
objective of this impact assessment is to assess an increase of the 2030 GHG target to be
achieved in aesponsibleananner,6 | | owi ng t he Presidentds Guidel. |
Deal, which will require mitigating all negative social and economic impacts associated with the
transition. Stepping up ambition up to 50% to 55% significantly increases the speed of the

1% Mmany energy efficiency instruments exist at national level, from regulatory to fiscal, financial and-amedct
instruments.
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transitin in the short term, while ensuring there is no Haekling of EU action to achieve
climate neutrality. A target of over 55% would frdoad the efforts strongly. At the same time,
the challenges associated with an even faster transition would increase.

Furthermore an assessment of global mitigation scenario confirms that a pathway in the range of
50% to 55% by 2030 fits a representative set of modelling exercises looking at achievable and
responsible global emission pathways (see also annex 9.10.&l)y Rihe increase of the target
should reflect the rigidities, long lead times and the general inertia of the energy system and
heavy industry, where infrastructure is characterised by long lifetimes and thus change can only
be gradual in certain sectoFor the above reasons, options higher than 55% for 2030 have been
discarded.

No scenarios without increasing EE and RES ambitione of them or both were analysed as

they would depart from current legislation and miss on synergies that are crucialctst
effective achievement of 2030 GHG target. The experience with policies to date proves that the
targets for GHG emissions reduction, RES and EE ambition reinforce each other. All scenarios
therefore assume GHG/EE/RES targets/levels of ambition.

As indicated in the section 5.2.1, theoretically many combinations of GHG targets with EE and
RES levels of ambition exist. In practice, these combinations need to be coherent in order to be
effective. This Impact Assessment also takes into account Memlperc8taces. Therefore it did

not analyse a scenario with a very high RES ambition compatible with a fully RES based energy
mix in the foreseeable future, as this option would not reflect the current reality of energy mix
options put forward by some Memieiates.

In a similar manner there is, theoretically, many possible policy combinations to achieve the
overall levels of GHG targets and EE and RES levels of ambition. Scenarios in this Impact
Assessment take into account the existing EU and national gmlicicluding regarding their
energy mix, and aim for future policy mix that is coherent to implement. This is why no scenarios
were developed that would put an exaggerated burden of the transition on a specific sector or
technology or have an asymmetrigstdbution of effort or would be inconsistent with the
progress achieved so far.

5.4 From policy options to policy scenarios

The policy options presented in Section 5.2 cover a very widggrapeof issues that needs to be
assessedrhese options are interdependent or have complex interactions. Coherent combinations
of policy options were translated into policy scenarios sodhptantitative assessment can be
performed using sectoral models. Such assessment can show in detail the type and distribution of
changes that will need to occur in our energy, industrial, waste and land based sectors.
Furthermore a macreeconomic assessment is made to assess the economy wide implications.
All scenarios have valuable insights for the public debate and represent dptiopalicy-

makers.

The PRIMESGAINS-GLOBIOM modelling toolset covers in detail all sectors of the EU
economy and their related GHG emissions and, @lsorptions. Energy and industri@O,
emissions are assessed witle PRIMES modelincluding the PRIMESTREMOVE model for

more detail on the transport sector. No@®, emissions CH,;, N,O and Fgases) of the waste,
energy, agriculture and industry sectors are assessed with the GAINS model. Land use emissions
and removals are assessed with the GLOBIOM model. See annexf®@.3rore detailed
information on this modelling suitd~or a discussion on the update made of the modelling
assumptions, which was being done ie tontext of an ongoing periodic update of the EU
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Reference Scenario on energy, transport and GHG emissions, see annex 9.3.2. This update
process is still ongoing and Member State detail has not been fully revised yet. Therefore the
modelling used for thiassessment focusses on-twide modelling results.

This detailed and coherent EU wide representation of all GHG emission sources allows to show
complex interactions of combinations of policy tools. A key issue forlthgact Assessment

was to identify a sufficient but manageable number of scenanbich explore different
combinations of policy options as presented in sechi@ Among these policy options, the
following questions were explored in nailing:

1 the extent to which carbon pricing is extended to sectors that are currently not covered by
the EU Emissions Trading System;

the role of the energy efficiency and renewables policies;

the role of other policies (notably in the field of transport).

the scope of the GHG target, notably related to the inclusion of international navigation
and aviation emissions.

the role of the land use sector in contributing to the GHG ambition

= = —a =9

The enarios were constructed around a set of specific policies that either focus on carbon
pricing (e.g. through inclusion of new sectors in the ETS) or focus on regulatory measures (e.g.
CO, emission standards for vehicles, blending mandates for low carbmmewable fuels in
transport, renovation requirements, support for electrification of transport and heating, etc.) or
combine the two. Stylised modelling applying these general policy incentives then allows to
discover where there is emissions reductiotential and how policies interact. This approach
allows to compare the different sets of policy options, the resulting synergies andftsaitiea
coherent framework. On the other hand, there are inherent limitations in such modelling exercise,
notably in terms of detailed representation of specific policies, differentiated impacts on
economic actors as well as specific challenges that will be encountered in the implementation of
these polices.

Figure 3gives a schematic overview of the scenarios d@eeldor this IA which are assessed
with the PRIMESGAINS-GLOBIOM modelling suites. Further detail can be found in
annex9.3.4

The following scenarios were developed.

1 BSL, achieving the existing 2030 GHG, RES and EE EU targets;

1 REG, a regulatorsbased measures scenario that achieves around 55% GHG reductions.
It asaimes high increase of the ambition of energy efficiency, renewables and transport
policies, while keeping the EU ETS scope unchanged. This scenario thus does not
expand carbon pricing and relies mostly on other policies;

1 CPRICE, a carborpricing based scemio that achieves around 55% GHG reductions. It
assumes strengthening and further expanding of carbon pricing, be it via EU ETS or
other carbon pricing instruments, to the transport and buildings sectors, combined with
low intensification of transport picies while not intensifying energy efficiency,
renewables policies;

1 MiX, following a combined approach of REG and CPRICE, which achieves around 55%
GHG reductions, both expanding carbon pricing and moderately increasing the ambition
of policies, but thedtter to a lesser extent than in REG;

1 MIX-50, an increased ambition scenario achieving at least 50% GHG reductions, similar
to MIX in that it combines both expanding carbon pricing and increasing the ambition of
energy and transport policies but to a morgted extent than in MIX;
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ALLBNK , the most ambitious scenario in GHG emissions reduction, based on MIX and
further intensifying fuel mandates for aviation and maritime sectors in a response to the
extended scope of GHG reductions covering all aviatiahnavigation.

To complete the assessment a limited number of variants on the above scenarios were introduced:

1

)l

EU-NECP variantof BSL, reflecting in a stylised manner and to the extent possible the
aggregate ambition expressed in the final NECPs;

MIX -nonCO2 variant of MIX which looks at a stronger contribution of FDO®,
emissions to the GHG reduction objective, which translates into more reductions coming
from nonCO, emissions and less reductions from ;Q@ostly in the energy system
compared to MIX;

COVID-BSL andCOVID-MIX are two variants of BSL and MIX that include reduced
economic growth assumptions due to the COXtEDcrisis and corresponding reduced
activity in various sectors, including transport. COMBSL achieve the same climate
and energy targets BSL by 2030, while COVIIMIX achieves a reduction of 55% and

is similar to the MIX scenario in terms of policy setup. While these two variants have
been developed to reflect circumstances change due to CO¥I@isis, the core of
analysis is performedn scenarios developed without reflecting the crisis. At the time
when analysis had to be concluded, too large uncertainties remained as to future macro
economic developments post COVID crisis in order to develop sufficiently robust
scenarios for the ppose of the key questions in this Impact Assessment.

All policy scenarios assume the full inclusion in the emission profile of net emissions from the
LULUCF sector.

See Figure 3 for a stylised overview of the type of policy interaction included in sothe o
main scenarios. For a detailed description of the stylised climate, energy and transport policies
included in the different scenarios, see annex 9.3.4.
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Figure 3: Description of policy scenaridisat look at interaction policies with the PRIMERAINSGLOBIOM modelling suite

2030 Target Plan Policy Scenari

(MIX)/ (MIX-50)
Policies, measures and carbon
pricing combined

(REG)
Policies and measures
as main driver for GHG 55%
target

(CPRICE)
Carbon pricing as main driver
for GHG 55% target

(ALLBNK)
Inclusion of all bunkers for
GHG 55% target

for GHG 55%/GHG 50% target

Scope to asses GHG

.. All sectors including intra EU bunkers and LULUCF
target ambition

ETS scope:
- Power, Industry,
- Intra-EU aviation and navigation*

ETS scope: - Power, Industry,
- Intra-EU aviation and navigation*,

- Road transport, Buildings

ETS Scope / Carbon
Pricing

No additional measures
compared to Baseline

EE policies High intensification policies Medium/low intensification policies

No additional measures
compared to Baseline

RES policies High intensification policies Medium/low intensification policies

High intensification policies
(CO2 standards in road transport +
RES, aviation and maritime fuel
mandates + measures improving
transport system efficiency)

Medium/low intensification policies
(CO2 standards in road transport +
RES, aviation and maritime fuel
mandates + measures improving
transport system efficiency)

Low intensification policies
(CO2 standards in road transport +
aviation and maritime fuel
mandates + measures improving
transport system efficiency)

Transport measures

non-CO2 policies Medium intensification policies

LULUCF policies Baseline policies

All sectors including intra and extra
EU bunkers and LULUCF

ETS scope: - Power, Industry,
- All aviation and
navigation,

- Road transport,
buildings

Medium intensification policies

Medium intensification policies

Medium intensification policies
(CO2 standards in road transport +
measures improving transport
system efficiency)

High intensification of RES, aviation
and maritime fuel mandates

High intensification policies

*Carbon pricing and carbon values are applied on extra EU aviation and navigation to represent ETS or other policy instruments regulating these sector’s emissions (which can also

stand for other policy instruments like CORSIA for aviation and technical and operational measures for both aviation and maritime).
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Table 3 provides a mapping of the different policy options (see Table 2 for full overview of
options related to the policy framework) as captured by the modelling scenarios described above
that use the PRIMESAINS-GLOBIOM modelling tools.

Table 3: Poliy options in the different detailed sectoral scenarios

Policy options in scenarios BSL | MIX50] REG | MIX | CPRICEALLBNK | MiX-nonCO2
Level of GHG target GHG_1| GHG_2 GHG_3 GHG_3
Scope of GHG target Scope_1 Scope_2 Scope_3 Scope_2
Role ETS and ESR, scope of carbon prigingTS 1| ETS 2.2 ETS 1| ETS 2.2ETS 2.1ETS 2.2 ETS 2.2
Renewable energy policies RES 1| RES 2| RES 4| RES_3| RES 1% RES_3* RES_3****
Energy efficiency policies EE_1| EE 2| EE 4| EE_3| EE_1| EE_3 EE_3
Transport policies TRA 1| TRA 2| TRA 4| TRA 3| TRA 2[TRA_3** TRA 3
LULUCEF policies LULUCF_1 LULUCF_1
Contribution of Non-CO2 emissions NCO2_1 NCO2_2 [NCO2_3 NCO2_3

Notes: * includes also ReFuelEU aviation and FuelEU maritime initiatives as in RES_ 2; ** biofuels
mandates in aviation and maritime sectors are closer to RES_4 (high ambition increase); *** aleernati
fuels mandates and some additional measures in aviation and maritime sectors are closer to TRA_4 (high
ambition increase); **** all options in the MIXonCO2 variant are as in MIX, except for the renewables
policy ambition that is slightly lower (butilshigher than in MI>X60)

By comparing the BSL, MIX60, MIX one can assess the impact of 50% and 55% GHG
emissions reduction targets. By further comparing with the ALLBNK scenario that achieves 55%
GHG reduction including all aviation and navigation sions in the GHG target scope one can
look at the impact of a different scope on this ambition.

By comparing BSL, MIX50, REG, MIX, CPRICE and ALLBNK one can look into how
increased GHG ambition relates to renewables and energy efficiency ambition.

By comparing REG, MIX and CPRICE one can assess how energy and transport policies can
interact with extending or not carbon pricing to additional sectors.

By comparing MIX and its variant Mi%onCO2 one can analyse the role of a further
contribution of noACO, emissions to the overall GHG reductions objective.

This assessment is presented in detail in sections 6.1 to 6.5.
Section 6.1 look at how climate ambition (and target scope) relates to energy ambition.

Section 6.2 looks at what type of changes and acation be expected in different sectors to
achieve higher climate and energy ambition. Section 6.2.1 looks in detail at the development in
the energy system and the related,@missions. This covers also the material on transport
(annex 9.4.2.6) and industl sectors (annex 9.4.2.7). Section 6.2.2 looks at changes in the
agriculture, waste industrial and energy sectors that impact specificalfC@pemissions.

Section 6.2.3 finally looks at the role of the LULUCF sector, notably how different scenarios
impact bioenergy and wood demand and what the impact are on the sink and how it can be
maintained or enhanced. Both sections 6.2.2 and 6.2.3 include additional quantitative assessments
of options beyond those included in the scenario description as preaboted

Section 6.3, 6.4 and 6.5 include the more traditional assessment of environmental, economic and
social impacts associated with the policy that is assessed, in this case the impact of achieving a
reduction of GHG emissions in the range of 50% to B%%2030 with a particular important role

for the energy system in delivering that increased ambition.

Section 6.4 on GDP and competitiveness and section 6.5 includes impacts on employment. For
this specific macr@conomic modelling tools are used (the JBEM-E3, QUEST and E3ME
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models) which use results of the PRIMES energy model (final consumption, energy mix changes
and related investments requirements per sector, etc.) as an input to determine the impact on
macroeconomic aggregates as well as on indalidectors of the economy (see annex 9.3 on the
methodology used). This approach allows estimating the impact on employment and GDP of the
different climate ambitions and different policy options as far as meaningful differences can be
distinguished. Thenacroeconomic models are also used to test variants not captured by the main
energy scenarios.

I n order to estimate the i mpact of t he Eur op
competitiveness of the European economy, it is hecessary to evaluatbevimpacts would be

if some of our international partners do not implement ambitious climate plans. For this purpose,

two scenarios were modelled reflecting different global trends. A Fragmented Action scenario in

which the EU reaches the Green Deal cleniargets and the rest of the world implements only

their Nationally Determined Contributions. A Global Action scenario in which the EU reaches

the Green Deal targets and the rest of the world follows on a trajectory compatible with the 1.5°C

Paris Agreemat target. This also allowed to assess the impact on carbon leakage and the need or

not to implement a carbon border adjustment mechanism to reduce the risk of carbon leakage.

Separate analysis was carried out with the macroeconomic models to estindistrithaional
impacts of the increased climate targets and verify that policy measures do not weight
excessively on lower income EU citizens.

Scenario variants were also developed to investigate the effect of using ETS revenues for
different purposes (tprovide a lump sum transfer to consumers or to reduce labour taxes).

Finally section 6.4.3 zooms in specifically on the economic impact of the CQ¥IErisis on
achieving higher GHG reductions by comparing the COWIIX scenario to the MIX scenario,
both achieving a 55% GHG reduction by in strongly different economic circumstances.

Section 6.6 to 6.10 are assessing in a more qualitative manner the role of different policies in
achieving this increase climate and energy ambition. Section 6.6 focussesesvable energy,

energy efficiency and transport policy and section 6.7 on the role of expanded carbon pricing
tools as well as the existing ESR. Section 6.8 discusses interaction between energy and climate
policies. Section 6.9 discussed the impactcarbon leakage of increased ambition taking into
account the present measures to prevent carbon leakage. Section 6.10 discusses the use of the
LULUCF regulation and its interaction with other policy tools such as the ESR and ETS to
enhance further the LULCF sink. Finally while not really assessing specific policy options,
annex 9.11 discusses the critical role of the wider enabling framework of EU policies to achieve
deeper GHG reductions.
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6 WHAT ARE THE IMPACTS OF INCREASING GHG AMBITION IN THE RANG E
OF 50% TO 55% REDUCTIONS BY 20307

6.1 Relationship among climate and energy efficiency and renewable policy
ambition levels

This section assesses combinations of increased GHG emissions reduction target and ambition
levels for energy efficiency improvements arehewable energy deployment, as well as the
impact of a different scope of the GHG reduction target on the necessary GHG reduction level in
different sectors.

The achieved combinations are modelled with an energy system model, expandedd, non
and land ge modelling, which ensures that they are coherent and that key interactions (overlaps,
synergies and traegffs) are considered. The levels of ambition for energy efficiency and
renewables are outcomes of scenarios modelling relevant policies (REGctinterof such
policies with carbon pricing (MIX) or carbon pricing (CPRICE), in combination with different
intensification of transport policies. ALLBNK shares similar policy instruments as in MIX, but
more intensified notably in terms of transport fuelndates in order to meet the increased GHG
ambition due to inclusion of extaU aviation and navigation in the scope of GHG emissions

6.1.1 Impacts of the scope of the GHG target

Table 4 shows the achieved GHG reductions for two different scopes of targesjpomding to

policy options in section 5.2.1.1 for a set of scenarios with different GHG ambition. As explained
in section 5.2.1.1 to assess pathways to climate neutrality and establish how the EU economy
progressing to achieve net zero GHG, it is the GHdile including the net LULUCF sink that

is used.

Scenarios MIX50 and MIX achieve respectively a bit more than 50% and 55% GHG reductions
compared to 1990 by 2030 for all sectors including intra EU aviation and navigation emissions,
but not if extra ELaviation and navigation emissions are included as well.

ALLBNK does achieve just over 55% also including extra EU aviation and navigation emissions.
This scenario thus requires to reduce more GHG emissions in the domestic sectors excluding
extra EU aviatbn and navigation as these two sectors achieve only limited GHG reductions
compared to domestic sectors. The impact would be to increase required reductions in the
domestic sectors by around 3 percentage points to alBast®"

Table 4: Impact of scope afternational bunker fuels on total GHG emission reductions for different
scenarios

Scope | BSL | MIX-50 | MIX | ALLBNK
GHG reductions by 2030 compared to 1990 including the net LULUCF sink

Inclgdlng intra EU aviation and maritime 46.9% | -51.0% | -55.0% 57.9%
navigation
Inclgdlng intra + extra EU aviation and maritimg 43.8% | -481% | -52.1% 55.1%
navigation

101 This estimate is based on an estimate of international navigation emissions based on bunker fuels sold in the EU,
compaable to the memo item as reported in the EU greenhouse gas inventory reported to the UNFCCC. The emission
scope for any regulation that may be based on specific monitoring, verification and reporting requirements is likely to
have a less large scope ahdg a somewhat reduced impact.
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While international aviation is fully included in the EU ETS, the current international context has
led the EU to temporarily limit the scope of the EU ETS to flights between two EEA member
states, pending international developments as regardsbE&g&aflights (CORSIA). For both
aviation and navigation international bunker fuels, international discussions are ongoing in the
context of ICAO and IMO.

The EU will need to carefully consider its own measures, next to any global action.
Independently from thepion retained, the EU will continue to play a key role in incentivising

ambitious global action for the decarbonisation of the two sectors. Therefore this Impact
Assessment assumed that even in scenarios where theEbktsaope of the maritime and

aviation sectors is not included in the EU GHG target, a combination of a carboi®yadue

carbon price and/or fuel mandates apply to these sectors. These represent both EU policies, as

well as, potentially, an effective mix of global policies. The net LULUGHK s included in a

conservative manner, with projections that follow estimated emissions and removals
corresponding to the recently agreed Forest Reference Levels and assuming the achievement of
the ANo Debito rule for ioo6h®r | and categories (

6.1.2 Impacts on renewables share and energy efficiency ambition levels

Table 5 portrays combinations of renewable en&fgnd energy efficiency ambition levels

(both in primary and in final energy consumpti¥presulting from achieving a certaiavel of

2030 GHG emissions reductions as analysed in the scenarios. With the energy system responsible
today for just over 75% of emissions, renewable energy deployment and energy efficiency are the
single largest contributors to GHG reductiiis

The sceario achieving around 50% GHG target (including intra EU aviation and navigation
emissions in the target scope) achieves 35% for RES share and 34.5% of final energy savings and
37% of primary energy savings. The scenarios achieving 55% GHG ambitiorifcintra EU

aviation and navigation emissions in the target scope) arrive at the RES share of between 37.5%
to 39%, final energy savings between 36% to 36.5% and primary energy savings between 39% to
40%. Somewhat less ambition is required in the MbCO, variant that achieves more
reductions in notCO, emissions.

Conversely, the ALLBNK scenario that achieves 55% GHG reductions (including intra and extra
EU aviation and navigation in the target scope) also achieves a higher RES share of 40.5% and
highe 37% of final energy savings and 40.5% primary energy savings.

Combinations of policy instruments considered in the different scenarios achieving the same 55%
GHG target deliver only limited differences in energy savings and renewable energy shares.
Scenaio REG, focusing more on regulatory measures driven by more ambitious energy
efficiency, renewables and transport policies, performs strongest in energy savings (both in
primary and final energy consumption) and in renewable energy deployment. ScerRIGECP
driven mainly by a strong carbon price (that represents incentives for fuel substitution) extended
to a large part of the EU economy, but also some transport measures, includivghe

102 A carbon value can represent other policy instruments than carbon pricing, like CORSIA for aviation and technical
and operational measures for both aviation and maritime navigation.

103 Expressed in the same way as curreleifjslated 32% target, i.e. as share in gross final energy consumption.

104 Expressed in the same way as currently legislated 32.5% target, i.e. as reductions achieved compared to 2007
Baseline

1% The scenarios also take into account national policies tovea@lsphase and nuclear deployment. These policy
levers remain the national prerogative (with the exception of EC competences, such as those indicated in the
EURATOM Treaty in the case of nuclear energy).
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standards and fuel obligations for aviation and navigatielivers the GHG reductions through
fuel mix changes. Finally, scenario MIX delivers a balanced performance across the different
policy measures.

The results thus indicate rather convergent pathways for the overall ambition levels to reach the
desired GHGemissions reduction ambition. The following chapters will look into the specific
characteristics of each scenario and their performance across different sectors.

Table 5: Interaction of the 2030 GHG ambition with renewable energy share and energy savings

Total GHG vs Renewaotgles Energy savings®®
Scenarios 1990% share’ Primary energy Final energy
Overall consumption™® consumption*®
BSL -46.9% 320% -342% -324%
MIX -50 -51.0% 351% -36.8%0 -34.%%
REG -55.0% 38.7% -40.1% -36.6%
MIX -55.0% 38.4% -39.7% -35.9%
CPRICE -55.0% 37.9% -39.2% -35.5%
ALLBNK -57.9% 40.4% -40.6% -36.7%
Xg‘:}'g&'\’”x’ -55.1% 37.5% -39.3% -35.9%

Feedback received through the open public consultations highlights broad support for increase of
climate and energy targets, 77% of all answers supported an increase of the target to at least 55%
GHG reductions. 88% of EU citizens supported this level ewifidr replies received in a
professional capacity this was 55% (with 23% of replies received in a professional capacity
supporting an increase to least 50% GHG reductions). Business associations and companies show
a more equal rating of options, with thiglest GHG reduction option still having the highest
support rate. NGOs in their overwhelming majority support an increase in the GHG ambition of

at least 55%.

A similar picture emerges for the renewable energy and the energy efficiency ambitions for the
highest ambition of a higher than 40% renewable energy share in final energy consumption, and a
higher than 40% energy efficiency contribution which were supported respectively by 69% and
62% of all answers. Of the replies received in a professional ta@®80 support the highest
ambition option for renewable energy and 26% for energy efficiency. The overwhelming
majority of NGOs again support increases to both the renewable energy and the energy efficiency
ambition. Business associations and companies shmore balanced rating of options.

Annex 9.2 contains detailed data on how each stakeholder type responded on the ambition in
greenhouse gas reductions and the accompanying energy policies, as well as on the associated

1% |ncluding net LULUCF and including intra EU atitan and navigation

197 Share of RES in gross final energy consumption according to 2009 RES Directive.
1% Energy Savings evaluated against the 2007 Baseline projections for 2030.

1091t corresponds to the EUROSTAT indicator PEC (2ap30)

101t corresponds tthe EUROSTAT indicator FEC (2028030)
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opportunities and challenges. Mower, a number of campaign contributions were identified,
though these do not materially alter the conclusions on preferred options.

6.2 Sectoral transitions to achieve 50% to 55% GHG reductions

Table 6 presents the projected reductions compared to 200&llfanain sectors for all the
scenarios assess€d.

Overall energy supply side emissions reduce most, underlining the remaining large reduction
potential through deployment of renewable energy in the power sector. From the demand side
sectors, reductions@highest in the residential sector, followed by the services sector with much
more limited scope in the next decade for industry and transport. Large scope of emissions
reductions potential remains for the EU building stock that is relatively old arfitiewetf. For

the industrial and transport sectors lower emission reductions are projected for the next decade
but much higher reduction rates after 2030. This actually underlines how crucial the next 10 years
will be to develop and deploy new climate nautechnologies at scale, and decrease learning
costs, just as was done for renewable electricity in the last decad€®demissionseduce less

than CQ emissions with notably the largest part of &griculture sector being responsible for

lesser ates of reductions.

11 the public consultation, the sectors rated by the respondents as important to increase the 2030 GHG emissions
target were energy supply (48%), mobility and transport (16%), industry (13%), and buildings (7%).
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Table 6: Sectoral GHG emissions and reductions depending on different scenarios

BSL MIX -50 REG MIX C'\é”;\;gﬂgm CPRICE ALLBNK
% change 2030 GHG emissions versus 1990
Total GHG incl. LULUCF **2 -46.9% -51.0% -55.0% -55.0% -55.1% -55.0% -57.9%
Total GHG excl. LULUCF -45.1% -49.0% -52.8% -52.8% -52.8% -52.8% -55.5%
% change 2030 GHG emissions versus 2015
CO, emissions -32.7% -37.7% -42.7% -42.6% -41.9% -42.6% -46.0%
Supply side™ -50.3% -58.0% -67.3% -67.5% -65.7% -67.5% -73.1%
Power generatiori' -53.0% -60.8% -69.6% -70.8% -68.7% -70.4% -76.1%
Industry -18.2% -20.3% -21.0% -22.4% 22.1% -23.3% -25.1%
Residential -47.2% -56.5% -63.6% -62.0% -61.9% -61.0% -64.8%
Services -48.7% -56.5% -53.5% -57.8% -58.1% -60.4% -60.6%
Agriculture energy -30.5% -36.3% -37.0% -37.3% -37.4% -37.7% -39.2%
Transport -12.5% -14.9% -17.6% -16.3% -16.4% -15.6% -17.7%
Of which Road Transport -16.4% -18.3% -20.7% -19.6% -19.6% -18.9% -20.6%
Intra EU aviation & navigation 23.5% 16.7% 11.6% 13.7% 13.7% 14.4% 8.5%
Non-CO, emissions -22.3% -26.7% -31.0% -31.0% -34.5% -31.0% -34.5%

121ncluding domestic and intra EU aviation and maritime navigation

13 power sector, district heating, energy branch and refineries

114 Excluding district heating

M5 |ncluding process CQemissions from industry, excluding refineries
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6.2.1 Energy system
6.2.1.1 Evolution of GHG emissions fromme energy system

By contributing currently just over 75% of total GHG emissions in the EU, including the non
CO, emissions from the energy system, the energy sector contributes the largest amount of total
reductions™®

GHG emissions from the energy systdatrease by 36% by 2030 compared to 2015 in BSL and

by over 45% in the policy scenarios achieving 55% GHG reductioridon-energy related
emissions only decrease by less than 20% in the policy scenarios over this period. This is notably
because COemissims from combustion decrease faster than, @@cess emissions in the
industrial sectors and it is likewise for R@©O, emissions from other sectors than the energy
system.

Between 2002015 on average reductions of 59 Muz€gtook place annually in thenergy
system. A significant stepp needs to be achieved. In BSL this increases in the perioe2P305
to 73 MtCQ-eq, going to 84 MtC®eq in MIX-50 and to around 95 MtCteq in REG, MIX,
and CPRICE (see Figure 4). Highest reduction are projected in NKL.Beeing an annual
reduction in the energy system of just above 100 Mt€{

Significant differences exist between sectors. Buildings and the power sector see the projected
annual average reduction grow by more than half and achieve in total a ned@&toand more
between 2015 and 2030. In road transport annualed@ssions reduction double compared to

the period 2002015 but the sector still sees only a decrease in emissions of 20% in the period
20152030. In industry, however, the projected annteduction in energy COemissions
decreases somewhat compared to the decadeZZ@b

118 The respondents to the public consultation rated higher penetration of renewable energy, decreasing energy use due
to life-style changes, the phasat of solid fossil fuels, and higher energy efficiency as the main drivers were
necessary for the energwmsition to facilitate the 2030 GHG emission reduction target. The least voted drivers were

the use of Carbon Capture and Use (CCU) technologies, the use of nuclear energy for power generation, and better
sector coupling between gas and electricity.

17 GHG emissions including domestic and intra EU aviation and maritime navigation.
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Figure 4: Sectoral GHG reductions, focus on energy system emissions
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6.2.1.2 Evolution of the energy mix and demand

The first conclusionthat can be drawn from the analysis is that achievingg®6 GHG
reductions in 2030 would require significantly lower total energy demand (gross inland
consumption) compared to BSL. After 2030, the uptake of energy intensive new®fuels
including hydrogeH®, e-gas and <iquids, would lead to a slight increase in gross energy
consumption (see Figure’)

The energy mix in 2030 would remain dominated by fossil fuels overall, but renewables increase
significantly in all policy scenarios and more so than in BBie contribution of nuclear energy
remains relatively stable, resulting from the operation of existing nuclear power plants and the
commissioning of new plants. By contrast, the use of fossil fuelsal, oil and natural gas is
projected to decrease sificantly more than in BSL. These projected evolutions are in line with
scenarios from third parti&s

By 2050, the trends observed by 2030 are greatly amplified. The growth of renewables is
dramatic, more than tripling compared to 281 5while fossil fués represent in 2050 only 10
11% of the GIC in energy uses, complemented byerergy uses®

118 By convention, both the production ofgas and 4iquids and the inputs for this production are accounted for in
gross inland energy consumption.

119 The policy scenarios considel see a ramp up of the installed electrolyser capacity betwe&® GW by 2035,
responsible for a production of up to ca. 8 Mt of hydrogen in 2035.

120The effect is more visible in CPRICE scenario as new fuels are developing stronger in that scenario.

121 See: Tsiropoulos 1., Nijs W., Tarvydas D., Ruiz Castello P., Towardsenetemissions in the EU energy system
by 205071 Insights from scenarios in line with the 2030 and 2050 ambitions of the European Green Deal, EUR 29981
EN, Publications Office of th&uropean Union, Luxembourg, 2020, ISBN 9&76-130963, doi:10.2760/081488,
JRC118592.

122\while biomass would double by 2050, other renewables would grow sevenfold compared to current level.

123 Compared to the Baseline, natural gas reduces most (up tto8@¥).
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Figure 5: Energy gross inland consumption
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The evoltion of the gross inland consumption follows the evolution of final energy consumption
(FEC)**The FEC declines in all scenarios but slightly more strongly in REG and MIX than in
CPRICE as the latter depends less on moderation of energy demand in dgtmens but
features more of fuel switching. The overall fuel mix for final demand changes progressively
(Figure 6) and the specific sectoral drivers and dynamics are described in the relevant annexes.

124 A majority in the public consultation perceived that an increase to greater than 40% for energy efficiency by 2030
was required. This is driven mainly by the opinion of individuals rather than professional respondents.
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Figure 6: Final energy demand by energy carrier
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The following general trends can be noticed. First of all, coal becomes marginalieriergy
demand in 2030, driven by reductions in industry and the declared policies in a number of
Member States to reduce coal for heating purposes, as well as the required increase in uptake of
renewables in BSL to achieve the renewable energy taf@% by 2030. Oil and natural gas
remain significant contributors to the final energy demand (reachir8p29and 1617% share
respectively in 2030 albeit at lower level compared to today (37% and 22%, respectively in
2015). By 2050, the situation chges radically. Oil and natural gas consumptions are reduced to
a fraction of current levels in the policy scenarios, while they are still important in BSL. They are
partially substituted by new renewable anddoavbon fuels, mainly of gaseous form (anchto
lower degree of liquid form). These types of energy vectors would retain an important role in
satisfying the energy needs of the economy in the long term, building on an increasingly
integrated energy systém

On the other hand, the contribution of @ity in final demand is further accelerated in some
applications in the policy scenarios. This increase is driven by the uptake of heat pumps in
buildings, the electrification of industrial processes as well as the further electrification of
transport,while other forms of electricity consumption see reductions due to energy efficiency
improvements. The direct contribution of renewables in final energy demand also increases
significantly.

125 The EU Strategy on EnergSystem Integration further elaborates on the linking of multiple energy carriers,
infrastructures, and consumption sectors as an enabler for a greenhouse gas neutral energy system for the EU.
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Energy demand in the residential sector undergoes the highestioadhy 2030 triggered
notably by the strengthening of dedicated policies and measures (see detailed assumptions in
annex 9.3.4).

The relative sectoral evolutions lead to a changing sectoral composition of the final energy
demand, with industry and seces becoming relatively more important over time, while
residential and transport are declining. For a complete discussion of the evolution of the overall
energy mix and demand, see annex 9.4.2.1.

6.2.1.3 Renewable energy supply and demand

The increases of RESeapbserved in all major demand secfioeectricity, heating and cooling
and transport over the whole period analysed and compared to BSL as illustrated in Figure 7.

Figure 7: Renewables shares
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By 2030, the electricity sector wilee the highest share of renewables with 55% in the BSL
scenario and over 60% in the policy scenarios, driven by a combination of much more ambitious
renewables policies (REG) and/or a further increase in the ETS carbon price (CPRICE) or a
combination ofpolicies (MIX and variants). This implies that substantial acceleration, compared
to observed trends of renewable electricity growth of 3% per year observed ove&CA®] Qvill

be needed. Lowering the 2030 GHG reduction ambition leads to eéERIBSre 068% in MIX-

50. In the ALLBNK scenario, the REES share reaches 67%.

By 2050, renewables in power generation are projected to more than 85% in 2050. This implies
that substantial acceleration, compared to observed trends of renewable electricity gith of
per year observed over 262018, will be needed.

During the same time period, the share-of rene:
H&Co) wi ll increase to 33% in BSL in edbder to &
% in the policy senarios to contribute to the increased GHG ambition. This reduces to 37% in

the MIX-50 scenario while the ALLBNK scenario sees a RHBEC share of 42%. The annexes

on buildings (annex 9.4.2.5) and on industry (annex 9.4.2.7) provide more information on the
developments in the heating and cooling sector.
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of all sector s, transport has, in 2015, the
To) &% By@g0a0, this increases to 18% in BSL and to 22% (CPRICEY (REG) in the

main policy scenariosThe MIX-50 scenario achieves 20% (2 p.p. less than CPRICE) while in
the ALLBNK scenario this share reaches the same level as in REG. Annex 9.4.2.6 provides more
detail on the development in the transport sector.

The portfolio of renewable energy supplptions is getting more diverse both in BSL and in the
policy scenarios. The share of biogenic sources, currently the single largest contributor, and of
hydropower will decrease, while that of wind and solar energy will increase.

Figure 8: Renewable energyoduction
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For a more detailed focus on the evolution of renewable energy supply and demand, please see
annex 9.4.2.2.

Detdled sectoral overviews on how the energy transformation impacts specific sectors can be
found in annexes 9.4.2.3 to 9.4.2.7 addressing respectively the electricity, gas, buildings,
transport and industrial sectors.

6.2.2 NonCO, greenhouse gas emissions, sextamd mitigation potential

Significant quantities of ne@O, greenhouse gases are still being emitted in the EU today,
representing around 20% of total emissions. In 2015, methane represented around 60% of total
nonCO, greenhouse gas emission, followedriyous oxides and-gas emissions. Agriculture

was the largest emitting sector, representing around 50% eC@premissions, followed by
energy (including Fgas emissions from heating and cooling installations) and waste at equal
levels. In baseline ne@0, emissions are projected to decrease though at a slightly lesser rate
than CQ emissions, with largest reductions being achieved in the waste sector due to EU waste
legislation and the energy sector withg&s regulations impacting emissions from heptnd

126 According to Articles 287 of Directive 2018/2001/EC (rewid RED) where specific caps and multipliers apply
for different renewable fuels. If the share was to be calculated according to the methodology in Directives 2009/28/EC
and 2015/1513/EC (RED up to 2020) it would be equal to 7%.
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cooling and emissions reducing due to reduction of extraction and consumption of fossil fuels in
the EU.

There is still significant mitigation potential beyond baseline in these sectumex®.4.3 gives a
detailed overview of this mitigation potéad per greenhouse gas and sector. Some of this
mitigation potential may come at a wivin and thus low cost, such as avoided methane leaks in
gas distribution systems or breeding for increased health and fertility in cattle. If fully achieved it
would lower norCO, emissions by 29% by 2030 compared to 2015. But while the marginal
abatement costs may be estimated at zero or even negative costs, policy intervention will be
needed to overcome market barriers, lack of information and split incentives. Gést sinare of

this low cost potential is located in the energy sector, and is notably related to capturing fugitive
methane, underlining the importance of concrete action in this domain.

The MIX-50 scenario achieving 50% overall GHG reductions uses partiéé available low
cost potential while the scenarios MIX, REG and CPRICE use most of it. The latter is presented
by the Moderate contribution scenario in the belgure 9covering option NCO2_2.

The high contribution scenario instead projectsitheeased mitigation potential at carbon values
of 0 5,&d (eqQilent to carbon prices as projected in REG and MIX) covering option
NCO2_3. This would reduce nd€dO, emissions by 34% by 2030 compared to 2015 notably
through further reduction in the emgy and agriculture sectors. If this is level of #&@
mitigation is achieved, it could in principle allow for taking less action on RES and EE
(MIX-nonCQ variant) to achieve the same 55% GHG reductions or allow to contribute to even
higher overall GHGeduction ambition (ALLBNK). Most of no®£O, emissions are regulated by
the Effort Sharing Regulation, so part of this choice is in the remit of Member States.

These mitigation potentials are quantitatively showirigure 9below. Depending on whether

the moderate contribution or high contribution option is achieved, the effort needed in other
sectors can change. For instance, the 55% GHG reductions imdAIZO2 can be achieved with
somewhat less effort in energy efficiency and renewable energy tiiXi{see section 6.1.2).

Also impacted are the relative contributions of the ETS and ESR sectors, witmdiiX02
reducing more ESR emissions than MIX, and vice versa for the ETS sectors (see section 6.7.1).

Figure 9: Sectoral noiCO, greenhouse gas emisaireductions
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Source: PRIMES model, GAINS model

Figure 9also underlines that the key importance of further reducingd@nemissions towards
2050, which will be crucial to limit the need for net removals in order to achieve net zero GHG,
with a differance of over 150 million tonne of removals saved if the technical mitigation potential
in nonCGO, would be achieved by 2050.

Even higher mitigation potentials as presenteBigure 9can be achieved with additional efforts

in the agriculture sector (option NCO2_3). These are discussed in annex 9.4.3. Reduced
emissions from fertiliser application through reduction of excess fertiliser and manure application
and through the introductioof nitrification inhibitors are examples. Notably the Biodiversity
Strategy has set the goal of zero pollution from nitrogen and phosphorus flows from fertilisers
through reducing nutrient losses by at least 50%, which would strongly contribute to this
mitigation potential.

In this context it is important to note that the scenario assessment in this section does not include
the impact of potential lifestyle changes, notably related to healthy diets, which could also further
reduce emissions and limit theeed by 2050 of equivalent removals. Annex 9.4.3 gives
guantitative insights in what this could contribute to.

6.2.3 The Land Use, Land Use Change and Forestry Sector

Since 1990, the land use and forestry sector has removed from the atmosphere an average of 300
MtCO,-eq annually with inteannual variations ranging from 250 Mtg€qg in 1992 to 336
MtCO,-eq in 2006. In 2013 the sink stood at 324 Mj@Q while in 2018, the last reported year

in the UNFCCC inventories, the sink removed 264 Mi@€@ from the atmosghe, a significant
reduction over 5 years. Forest areas are responsible for most of the variability in the inventories
of the EU LULUCF sink. Wood harvest for both material and energy purposes, forest ageing and
natural hazards drive most of the variatiofishe forest removals. Annex 9.4.4 contains a more
detailed discussion on past variability of the sink per land category.

Biomass demand is often associated with potential impacts on the land use sink. Power
generation and residential heating today magemost of the biomass demand for energy. By
2030, changes in projected biomass demand in the scenario applied for this assessment are not
significant, while by 2050 these will be larger with the power sector more than a doubling its use
of bioenergy notdly to generate negative emissions. In this tinane, coupling the use of solid
biomass with CCS installations in power and industry sectors would contribute to the removal of
CO, from the atmosphere. The decarbonisation of road, maritime and air ttansgoires
advanced biofuels that need to be produced at scale after 2030. Nevertheless it would not
represent more than 20% of the total use of biomass in any of the scenarios. Of key importance in
this context will be to make the shift away from biofusddying on food and feed crops to
advanced biofuels produced from woody energy crops and a better mobilisation of agricultural
residues and biomass waste in our household and industrial waste streams. Otherwise, the impact
on land use demand and the LULBEIGink will be more pronounced. See annex 9.4.4 for more
detail.

The limited variations across the scenarios in the use of biomass for bioenergy by 2030 are not
projected to be a major driver of changes in the composition and level of the EU LULUCF sink
aaoss the Baseline and various policy scenarios MIX, REG, CPRICE and ALLBNK.
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More differentiation in the size of the natural sink could come from the degree of intensity of
Members States6 efforts to i mpact t&sMemhe LUCF si
States to incentivise action at farmers or foresters level. Figure 10 presents the levels of removal

that the EU could reach in any of the scenarios under various assumptions in terms of LULUCF

action.

EU emissions and removals from forest manag@nand harvested wood products are projected

to decrease, following the recently agreed Forest Reference Y&valssuming that both the
forest sector as wel|l as other | and categories
would be as low a225 MtCG-eq by 2030.

The AFRLO scenario similarly sets the emission
level of the recently agreed Forest Reference L&Jdst follows for the other LULUCF land

categories the GLOBIOM model projections, whicte anore optimistic that deforestation,
afforestation and other land use change will improve and result in 2030 in total net LULUCF
removals at almos260 MtCQ-eq, a level similar to 2018 removals.

The AMI X0 scenario relies |ioetergy demandGilugeB th©OM e st i
demand as projected in the MIX PRIMES energy scenario. For other material demand it uses
GLOBIOM assumptions. This scenario is more optimistic and projects that the recent decrease
observed in LULUCF removals is not represtmeaof the longterm trend and in 2030 the

natural sink would be back to 2015 leveB96 MtCQG-eq).

In the ALULUCF+0 scenari o, initiatives at EU,
developed that enable action at local level to enhance the LULdiBRO approximately340

MtCO,-eq by 2030, close to the 3@ar maximum sink observed in 2006. Actions can include
optimisation of forest management, afforestation projects and improving soil management
including through rewetting and restoration. By @0& the scenario, agricultural land is no

longer a net LULUCF emitter and the forest land is removing substantially moré&r@®the

atmosphere. The entire LULUCF sector could then balance about 425,/tCaf residual

emissions from other sectors toable the EU, to be climate neutral by 2050. A detailed
discussion on the type of actions that can be taken is included in annex 9.4.4.

Where the sink will be in 2030 will depend on several variables. Increased harvesting (No Debit
and FRL scenarios) or amtinued increase of natural hazards, in part due to climate change itself
(see also annex 9.4.4 for a discussion on the risk of increased disturbance and the need to adapt to
climate change), may indeed reduce the sink. On the other hand projectionsobated

PRIMES and GLOBIOM modelling tools themselves (MIX scenario) would be more optimistic
about the sink. Finally actions can be taken to expand it (LULUCF+ scenario).

This latter scenario appears to represent particularly well the likelihood thaeretGHG
emissions can be effectively achieved by 2050. Section 6.10 will look into which climate policy
tools can contribute to such an outcome, and how this relates to the overall GHG reduction
ambition and efforts in the ESR and ETS sectors.

127 Annex of the draft delegated a2? June 2020 Commission expert group on Land Use, Land Use Change and
Forestry (LULUCF)
128 |pid.
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Figure 10:CO, emissions and removals in the LULUCF sector
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6.3 Environmental impacts of achieving combination of GHG/RES/EE
ambition levels

6.3.1 Air pollution and health

Reductions in GHG emissions of different decarbonisatienaios have positive impacts on air
pollution because of the reduction in energy consumption and a shift fenmiding renewable
energy sources. The analysis is based on the GAINS model. This permits a broad estimation of
changes in air pollution impagt air pollution control costs as well as health impacts. The
analysis was carried out for both baseline and policy scenarios. Table 7 shows that in BSL due to
a combination of climate, energy and air pollution policies &@issions are reduced by 62%,

NO, by 56% and PM2.5 by 47% compared to 2015. reducing GHG emissions in 2030 by 55%
(MIX) will reduce emissions of PM2.5, NGand SQ in the EU further by about 4%, 7%, and

17%, respectively in 2030 compared to the baseline. Combined air pollution reduces by 60% by
2030 compared to 2015 in scenarios achieving 55% GHG reductions.

The reduction in air pollution has positive impacts oman health. Table 7 shows the impacts

on mortality. The number of premature deaths due to PM2.5 emissions in the EU drops by 5020

in 2030 compared to baseline. In addition, the number of premature deaths due to ground level
ozone drops by 254 cases perrylep 2030 (see Table 7). In specific locations air quality may
however deteriorate. The reduction in GHG emissions also reduces the costs of controlling other

air pollutants. Table 7 shows that a 55% GHG reduction also cuts the costs of controlling air

pol uti on by more than 04.9 billion in 2030 for
be assessed economically and the table shows that effective decarbonisation reduces premature
deaths due to air pollution compared to the baseline. The largesttgmes from PM2.5

reduction but there is also a reduction in premature mortality due to lower gemahdzone

t

l evel s. In 2030, the cost of health damage (bas

billion. Table 7 shows that effective sfgpg up of GHG reduction to 55% (MIX) in 2030 can
reduce air pollution control cost by 04.9 bil
costs and health damages are taken into account. In the ALLBNK scenario there is a significant
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additional eductions in air pollution emissions. Premature mortality decreases significantly i.e.
for ozone but al so PM2. 5, with monetised benef
billion.

Table 7: Impacts on air pollution and air pollution control cost2@80 (EU27) of GHG reductions

Relative to
2015 | BSL | MIX-50 | MIX | ALLBNK[ 5015 BSL
BSL | MIX-50 | MIX | ALLBNK
SQ  emisSions| »470 | o35 | g7a | 776 | 737 62.2% | -6.5% | -17.1%| -21.2%
(1000t)
(ng())(oo eMISSIONY 7037 | 3076 | 2959 | 2863 | 2820 | -56.3% | -3.8% | 6.9% | -8.3%
PM2.5 emissions 1454 | 721 | 738 | 694 | 696 47.1% | 2.3% | -3.8% | -3.6%
(1000t)
Air pollution reduction (%)(sum $SONG, PM2.5) -56.5% | -3.4% | -8.4% | -10.1%
Reduction in premature deaths PM2.5 (cases/year) 107062 -145 5020 7290
Reduction in premature deathszone (cases/year) 4888 111 254 648
ECONOMIC IMPLICATIONS
wWSRdAzOSR IANJ LRttt dziAzy O2y NP n/a 2.36 4.87 6.30
N . - 107- 0.15 5.02 7.29
wWSRdzOSR RIYF3S KSIFHfGK tanodp )14 029 | 10.04 1458
- A . . a 4.89 0.11- 0.25
Reduced damage healthl 2y S 0e o0Aff A2YyKeéS 978 022 051 0.651.30
SUM reduced control costs & damage savings (billion/year) n/a 2.3 11%1 14.2-22.2

Note: Benefit valuation uses valuation of mortality used for the Climate and Energy package: 1 to 2 million
HaMmpe LISNI LINBY!I GdzZNB RS (K
Source: GAINS, 2015 data based on BEgs(//www.eea.europa.eu/themes/airas of 24/07/2020)

The reduction in greenkige gas emissions also reduce morbidity i.e. chronic bronchitis, hospital
admissions, restricted activity days, medications use, days with lower respiratory symptoms and
consultations for asthma and breathing problems. Reductions in air pollution thérnefgee
potential for growth in economic activity through decreased absenteeism and increased worker
productivity®®. In addition, damage to materials, crops and sensitive ecosystems (due to
acidification, excess nitrogen deposition and ground level oZsrrefuced. Table 8 shows the
reduction in ecosystem areas in the EU27 where acidification and eutrophication exceed critical
loads that are harmful to ecosystems. The total ecosystem area where acidification exceeds
critical loads decreases by 4.7 thous&m2. The largest part of this is forest area. In addition,

the area of ecosystems that exceeds critical loads for nitrogen in 2030 would be reduced by
8.7 thousandkm?®.

In the MIX-50 scenario, by contrast, with a lower reduction of greenhouse gas emissions, we see
that cebenefits for human health are negligible. However, air pollution control costs still drop by
some 2.4 billion euro. Positive ecosystem impacts areujudér half of those of MIX, when

129 Dechezleprétre, Antoine, Nicholas R er s , and Balazs Stadler (2019): iThe
Evidence from Europeo, OECD Economics Department Working F
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compared to baseline, with some 2.1 thousand km2 of lower ecosystems affected by excess
acidification and 3.7 thousand km2 less by excess nitrogen loads.

Table 8: evolution of negative impacts (EU27) on sensitive ecosyste&#830 compared to baseline

Scenario Difference to Baseline
Ecosystem Impacts ,
Baseline MIX-50 MIX MIX-50 MIX
Acidification’i Total Ecosystem 2 Q0 o E0
area exceeded (1000 Rm 56.0 53.9 51.2 3.8% 8.5%
Acidification - Forest area o 0
exceeded (1000 ki 43.5 41.6 39.3 4.2% 9.5%
Eutrophication Ecosystems A A0 A ao
area exceeded (1000 Rm 966.5 962.9 958.1 0.4% 0.9%

Source: GAINS model

6.3.2 Synergies and tradeffs of bieenergy use and land management in the context of
increase climate ambition with biodiversity

Global warming and biodiversity loss are two interlinked issues that our societies need to address
in an integrated manner. Climate change affects natural resources and ecosystems through
droughts, flooding and wildfires, while the loss and unsustaina@eofiecosystems are in turn
drivers of climate change. The European Green Deal, and notably the EU climate action and the
EU biodiversity strategy for 2038 aim at addressing these two threats by developing synergies
between policies and ensuring thati@tttaken on one side does not worsen the situation
elsewhere.

Biodiversity loss is a complex matt&rto model. An attempt is made to look at impacts of EU

land use change on species loss, using the Potentially Disappeared Fraction of global species
indicator (see annex 9.5.1 for a detailed explanation including its inherent limitations and further
information on the modelling results). The aim of this exercise was to compare the relative
difference of impacts on species due to land use change by comB&iingnd MIX, the latter

seeing increased bioenergy production in the EU albeit chiefly after 2030 (see also section 6.2.3).

Both in BSL and MIX the forest area in the EU increases by approximately 2 Mha a decade (in
line with the roadmap announced in B Biodiversity Strategy), with in MIX even a bit more

due to afforestation in view of increasing future supply of woody biomass but also a very limited
increase in the share of forest under intensive management. Instead the more striking feature is
the ircrease in production of energy crops on agriculture land for sustainable advanced biofuels
and other types of bioenergy after 2030, mostly replacing cropland (including cropland currently
used for conventional biofuels) and other natural I&Ad¥hereas Hidiversity impact can be
positive when replacing existing croplands, with woody biomass typically having less negative
impacts on biodiversity, impacts are negative if replacing other natural land. Combined though
impacts are projected to balance out.

130CcoMm (2020) 380 final

1311PBES, glossary, ahttps://ipbes.net/glossary/biodiverslyss

132 The other natural land category includes for instancepmoductive grassland, agriculture land set aside, fallowed
or abandoned and other type of vegetation not classified in other categories.
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This result has to be interpreted with care.

While the analysis indicates that the production of the biomass needs projected in the MIX
mitigation scenario could be achieved without detrimental impact on species loss, it is clear that
only sustainable manageent of forestS® and other land uses together with an overall reasonable
deployment of energy crops would conciliate climate and biodiversity objectives.

The deployment of energy crops should neither increase the risk for an alien species to become
invasive and cause damages to nhative ecosystems. The EU should produce its bioenergy
feedstocks in accordance with the objective of the EU Biodiversity Strategy for 2030 to reduce
by 50% the number of Red List species threatened by invasive alien spédsesill require

specific attention. Appropriate species selection and careful land use planning is required to
address risks and possibly provide environmental benefits such as water filtration, ecosystem
niches for insects and wild animals, protectigaiast strong wind or soil carbon increase.

6.4 Economic impacts of achieving combination of GHG/RES/EE ambition
levels

6.4.1 Energy systemeconomic impacts
6.4.1.1 Energy system costs

Energy system cosiscapital and variable costs related to the use of eriehgye been steadily
increasing in recent years and are projected to grow. Table 9 shows the energy system costs
(excluding carbon pricing payments and excluding disutility)hie different scenarios up to

2050.

Table 9: Average annual Energy System Costs (excluding carbon pricing payments and disutffify costs

9y SNHe {eadSy /2 e
(excl. carbon pricing payments and disutility BSL MIX-50 REG MIX NONCO2% CPRICE| ALLBNK
costs)

in bn 2021-'30 1,593 1,612 1,654 1,626 1,621 1,620 1,633
(average annual) 2031-'50 1,774 1,915 1,922 1,926 1,923 1,913 1,919
% of GDP 2021-'30 10.7% 10.9% 11.1% 11.0% 10.9% 10.9% 11.0%
(average annual) 2031-'50 9.9% 10.7% 10.8% 10.8% 10.8% 10.7% 10.7%
in bn 2030 1,700 1,720 1,771 1,743 1,732 1,735 1,752
2050 1,851 2,105 2,107 2,109 2,098 2,122 2,091
% of GDP 2030 10.9% 11.0% 11.3% 11.1% 11.1% 11.1% 11.2%
2050 9.1% 10.4% 10.4% 10.4% 10.4% 10.5% 10.3%

b23SY F 9ySNHe {eadSy /2adGa Ay wHnmp | NBonCOaiBaYIl SR
variant of MX looking at a stronger contribution of n@Q emissions to the GHG reduction
Source: PRIMES model

133 |ncluding through afforestation policies that create diverse and resilient forests, restoration policies and deployment
of energy crops that do not increase the risk for invasive alien species.

134 Disutility costs measure the difference in the use ofgnservices compared to a counterfactual scenario using the
income compensating variation method.
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Energy system costs are projected to increase in BSL, reflecting the effort needed to meet the
current climate and energy targets for 2030. The averagysahanergy system costs (excluding
carbon pricing and disutilities) increase by 19% in the period 203D compared to 2015.
Expressed as a share of GDP this increase is limited: from 10.6% in 2015 to 10.7% on average
over the period 2022030. In the pgod 20312050, this share decreases to 9.9% of GDP on
average.

The average annual additional costs (excluding carbon pricing and disutilities) in the policy
scenarios vary across the scenarios, albeit not significantly.-3@JXleading to less GHG
reductbns, has marginally lower cost than CPRICE, both projected at around 10.9% of GDP over
the period 2022030. MIX and REG have slightly higher costs at 11.0% and 11.1% of GDP,
respectively. ALLBNK, the highest ambition scenario, has costs higher than Miveer than

REG. Comparing REG, MIX and CPRICE, costs are somewhat higher in REG due to higher
investment needs linked to increased regulatory intervention (see section 6.4.1.3).

Comparing MIX50, MIX and ALLBNK indicates that the higher the GHG reductimbition

by 2030, the higher the system costs, although overall difference are very limited. For the period
20312050 these relative differences even further reduce, with all scenarios showing costs around
10.7% and 10.8% of GDP, with CPRICE and MB¥ having the lowest costs.

Overall the relatively limited markp of the policy scenarios over the BSL stems from
significant GHG ambition of the latter which entails significant investments in energy efficiency,
renewable energy deployment and shifts to taxbon technologies and fuels. This paves the
way for easier access and reduced costs for emdfigient and lowcarbon technologies and
fuels, due to scaling up and learning by doing effects, which help to reduce the additional energy
costs for the potly scenarios. Reducing emissions to 55% by 2030 does not result in markedly
higher system costs compared to lower ambition while resulting in a similar cost profile in the
period after 2032050.

When disutility costs and carbealated payments are incled, the additional costs increase and

the order reverses: in the period 22030 REGO&6s costs increase to 1]
while CPRICE increases further, to 11.6%. MIX is again very close to the case with lowest cost,

i.e. the REG scenario when inding disutility costs and carbarlated payments. Up to 2030,

the MIX scenario thus stands as a middle solution to REG and CPRICE with positive
characteristics of both policy approaches.

The differences in system costs including carbon pricing beconme amoplified in 203150
perspective with REG becoming the least cost scenario, lower than botBOVHKd MIX, which
display very similar costs.
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Table 10: Energy System Costs (including carbon pricing payments and disutility costs)

9ySNHe {eéaiasSy /2 . MIX-
(incl. carbon pricing payments and disutility co BSL MIX-50 REG MIX nonCO2** CPRICE| ALLBNK
2030 carbon price ETS sectars 2030 32 36 32 44 a4 60 65
in bn 2021-'30 1,614 1,677 1,693 1,698 1,692 1,715 1,734
(average annual) 2031-'50 1,802 2,170 2,071 2,173 2,171 2,229 2,252
% of GDP (average annual 2021-'30 10.9% 11.3% 11.4% 11.4% 11.4% 11.6% 11.7%
2031-'50 10.1% 12.2% 11.6% 12.2% 12.2% 12.5% 12.6%
in bn 2030 1,721 1,804 1,828 1,840 1,827 1,866 1,891
% of GDP 2030 11.0% 11.5% 11.7% 11.8% 11.7% 11.9% 12.1%

Note: * REG scenario pleys other incentives and drivers than carbon pricing to achieve high RES and EE,

therefore the carbon price does not increase compared to BSL (for more detail se® &wex* MIX

nonCO2 is a variant of MIX looking at a stronger contribution of@@remissions to the GHG reduction
Source: PRIMES model

The MIX-nonCO2 variant has lower costs than MIX because less efforts need to be undertaken in
the energy sector. On the other hand the scenario does not assess in a similar manner the cost
increase asgiated with more noO, mitigation efforts. The pattern is the same when looking

at costs including carbon pricing and disutility costs.

Scenarios are most contrasted in the residential sector. In terms of capital costs, REG is the more
expensive than GBACE due to the specific investments it requires for renovations (see section
6.4.1.3). MIX is irbetween. Conversely, energy purchases in REG are the lowest for residential
and services, in line with lower energy demand, while for these two sectors CPR#CiRe

highest energy purchases costs. For more detail on sectoral system costs see annex 9.5.2.1
including on the evolution if the electricity prices.

6.4.1.2 ETS revenues, impact on public budgets

Carbon pricing increases energy costs to the consumer, bl same time raises revenues
which can be recycled, provide possibilities for reinvestments, stimulating climate action and
providing resources to address social or distributional concerns.

The sources of income from carbon pricing depend on the paltsgument introducing carbon
pricing. Taxation would ensure taxation and related revenues, but does not guarantee the
environmental outcome. Emissions trading guarantees the environmental outcome through its cap
but revenues are more variable and dependthen assumed free allocation of emission
allowance$®™.

135 For the PRIMESbhased modelling runs it has been assumed that industry in the ETS received free allocation
(including the energy branch, process and-66» emissions) given that emissions reduce at a rate which seems close
to what the benchmarks give as total allocation for the period-202Q (see Section 6.9). Most other sectors pay the
full carbon price. Furthermore in MIX and REG there is a revisioasfn in transport related to the Energy Taxation
Directive, with an alignment of minima on energy content for diesel and petrol in both scenarios, while REG
additionally foresees the mirroring of the ratio on the national level.
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Table 11: Carbon pricing payments and energy taxes across scenarios

MIX-
BSL | MIX-50 | REG MIX | Cop+| CPRICE ALLBNK
/FNB2Yy t NAOS Aly 2030 Mpi3%E/ h 36 32 44 44 60 65
/' FNB2y LINAROAY3 LJ]2021-30| 18 43 18 46 47 62 66
(average annual) 2031-50| 22 92 32 87 87 132 134
/' FNB2Yy LINAOAY3 LI 208Gy i 86.0A Y 40.¢ [ UnD 54.9 55.8 75.4 81.6
Residential 0.0 4.8 0.0 5.2 5.2 7.2 7.1
Tertiary 0.0 2.3 0.0 2.7 2.7 35 3.7
Transport 2030 0.7 28.4 5.9 34.1 34.1 46.9 55.3
Power generation 14.9 13.9 9.6 12.7 13.6 17.5 15.3
District heating 0.4 0.3 0.1 0.2 0.2 0.2 0.1

Share of carbon pricing payments
in energy system costs
Total energy taxes (excise taxes and
AYy o0y €Uwmp
Share of energy taxes
in energy system costs
Total share of energy taxes and carbq
payments in energy system costs

2030 0.9% 2.8% 0.9% 3.1% 3.1% 4.2% 4.4%

2030 269 271 281 270 269 277 273

2030 15.7% 15.3% 15.7% 15.0% 15.1% 15.3% 14.9%

2030 16.6% 18.2% 16.6% 18.1% 18.2% 19.5% 19.3%

Note: *MIXxnonCO2 is a variant of MIX looking at a stronger contribution of@@nemissions to the

GHG reduction
Source: PRIMES model

It can be noticed that the energy tax income in the policy scenarios is comparable to BSL, in spite
of lower energy consumption than in BSL. The main reason for that is that we see a shift away
from energy carriers that have relatioav taxation levels, such as coal, towards energy carriers
that have a higher taxation content.

The variation is much more pronounced for the caietated payments which are twice as large

in CPRICE as in REG, rai si ngthe higheCdarBon Qriee add7 5 bi | |
the extension of carbon pricing to road transport and buildings. These payments, or budgetary
revenues, remain smaller than the total energy taxes paid for fuel consumption, which range

bet we e-P81 lillbe &&ross scenarios

While in the baseline energy taxes and carbon prices in 2030 raise revenue equivalent to 1.8% of
GDP, in CPRICE this increases to 2.25%. The extension of carbon pricing to a wider range of
sectors of the economy should therefore not be seen as achamger in terms of the structure

of public finances. Section 6.4.2 points out, however, that carbon piicargl by extension

taxes on environmental externalitieoffers an opportunity for a double dividend: climate and
environmental benefits, coupled tvia reduction in distortionary taxes and improved allocative
efficiency leading to higher output. The scale of the potential tax shift (and double dividend)
depends to a large extent on the scope of carbon pricing as well as on the level of the carbon pric
itself. In addition, carbon revenues are inherently transitory and the more effective carbon pricing
is, the faster the revenue base is set to erode and substituting sources of public revenue are to be
found.
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6.4.1.3 Investment challenge

The achievement of theurrent 2030 targets projected in BSL would require in the period
202130 energy system investments (excl. transport) of on average3B&Rillion per annum
(constant prices of 2015), equivalent to 2.3% of &BRn 203150 perspective, investment
needs derease to, on average, some ER#Rbillion per annum (1.6% of GDP) as no additional
policies are implemented.

The modelling shows a strong correlation between increased climate ambition and increased
energy system investment needs and indicates thattimeat intensities vary according to the
policy architecture chosen for a given level of GHG reduction ambition. While®dl¥creases
average annual energy system investment needs (excl. transport) {B03IRGy EUR 39 hillion
compared to BSL, 55% GH@olicy scenarios increase them between EUR 65 billion to
EUR 102 billion (scenario ALLBNK is within this range). Different policy architectures assumed

in CPRICE, MIX and REG also lead to slightly different technology pathways, which has an
impact on invesnent needs. This corroborates earlier findings in thelepth analysis
accompanying Clean Planet for All Communication.

Figure 11 shows that as a share of GDP, the average annual investments (excl. transport) in the
period 202130 would need to rise frorR.3% in BSL to 2.5% in MIX50) and between 2.7%
(CPRICE) and 3.0% (REG). Compared to the period ZIPD, and including transport, this
represent an increase in annual investments of EUR 263 billion in BSL, EUR 312 billion in MIX

50 and respectively EUR26, 356 and 377 billion in CPRICE, MIX and REG. As a share of
GDP, this is an increase equivalent to 1.5, 1.7 and 1.8 percentage points of GDP in the period
20212030 compared to the period 262020. While this is a significant increment, it needs to

be put in the perspective of the share of gross fixed capital formation in GDP in the EU, which
amounted to about 21.5% on average in 220109.

Importantly, BSL already integrates the significant targets of the 2030 climate and energy
framework. Achieving thse targets would in itself represent a higher level of energy system
investment as a share of GDP than has been the case over the past decade. Looking towards the
2050 horizon and the climate neutrality objective, it is also evident that investmenteimettoy

system would need to be sustained for a long period at a higher level relative to GDP than has
been the case so far.

136 This is about EURS5 billion lower than estimated previously for the Clean Planet for All Communication, also

using the PRIMES model and a comparable methodology, on account of lower technological costs. The investment

needs to achieve the current 2030 climate and energy fraewveoe evaluated in the associated impact assessment.

Similarly, theind ept h anal ysis in support of Commission Communicat
estimates of such investment needs. Neither of these estimates, however, can bethsemhfestment needs that

derive from raising climate ambition in the 2030 horizon. First, previously published numbers include the United

Kingdom in the aggregate estimates. Second, those numbers are based on technology costs assumptions that differ

from the current ones. Third, the investment needs estimates of the 2030 climate and energy framework impact
assessment were based on lower energy efficiency and renewables targets than those ultimately adopted.
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Figure 11: Energy system investment, excluding transport, 55% scenarios arsDNYK GDP)
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Source: PRIMES model

At EUR 438bhillion in 20212030, average annual energy system investments needs (excluding
transport) to achieve the 55% level of ambition are BJRillion higher under REG than under
CPRICE (EUR 401 billion), while MIX and its MIXonCO2 variant fall between these two
scenarios. This is mostly due to higher buildings renovations that are incentivised by policies but
not much so by the carbon price signal. The difference between REG and CPRICE remains
significant when considering cumulative investment needs over tredR212050 to achieve
climate neutrality by 2050, though somewhat smaller at E8Billion per annurf?’. Additional
mitigation efforts on the supply and demand sides due to the inclusion of bunker fuels in the
GHG target imply an increase in energy systenestment under ALLBNK, but the annual
average remains slightly lower than under REG both in 208D and 2032050 perspective.

Table 12 shows the complete picture of additional investments needs of all policy scenario and
MIX -nonCO2 variant as comparéo BSL. The differences in investments needs across energy
system sectors are discussed in annex 9.5.2.2.

137 This difference is persistent even though fuenarios share the same technology costs assumptions and all
available technologies (e.g. renewables, energy efficiency in buildings and production processes or decarbonisation of
transport) will need a strong degree of deployment in order to reach dek&hof climate ambition by 2030 and

climate neutrality by 2050.
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Table 12: Additional annual investment compared to BSL for all policy scenarios anrdddCO2 variant (20222030 and 2032050, billion euros 2015)

MIX-50 REG MIX MIX-nonCO2 CPRICE ALLBNK
Average Average | Average Average | Average Average | Average Average| Average Average | Average Average
EU27 2021 2031 2021 2031 2021 2031 2021 203%- 2021 203%- 2021 203%-
2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050

Investments in boilers 1.4 -0.4 1.9 -0.8 1.8 -0.7 1.6 -0.7 2.1 04 2.6 -0.6
Investments in new fuels production| ¢ g 27.1 1.6 24.1 13 26.1 12 25.8 12 27.7 2.0 25.3
and distribution
Total supply side investments 10.5 128.0 24.0 114.6 25.2 117.6 21.3 1194 24.5 124.6 31.8 113.3
Industrial sector investments 25 4.7 25 6.0 3.4 4.4 3.3 4.3 3.6 3.4 5.0 4.8
Residential sector investments 154 19.6 61.4 55.2 38.8 37.2 38.0 37.6 211 16.6 41.9 39.0
Tertiary sector investments 10.2 245 14.1 20.5 14.5 23.8 14.1 24.2 16.1 28.1 19.6 29.1
Transport sector investments 10.2 294 12.3 38.8 11.3 31.2 115 314 -2.5 333 9.8 29.0
Total demand side investments 38.3 78.2 90.2 120.5 68.0 96.6 67.0 975 384 814 76.4 101.9
Total demand side investments excl 28.0 48.8 78.0 817 56.7 65.4 555 66.1 409 480 66.6 72.9
transport
Total energy system investments 48.8 206.2 114.2 235.0 93.2 214.2 88.3 216.9 62.9 206.0 108.2 215.2
Total enerqy system investments 385 1768 | 1020 1963 | 818 1830 | 767 1855 | 654 1726 | 983 1862
excl. transport
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6.4.1.4 Implications for security of energy supply

Imports of fossil fuel§® are projected to decrease over time and this trend is strengthened with
the higher GHG reduction ambition (Figure 12). Already in BSL, the volume of fossil fuels
imports decreases by 19% between 2015 and 2030. On average under the 55% scenarios, the
volume of fossil fuel imports falls by 27% over the same period, with coal down {3y %1

natural gas by ¥39% and oil by 225%'° depending on the scenario. Redoiesi would be

less pronounced in MB%0 scenario. As a consequence, in the policy scenarios the dependency
ratio goes down in 2030 to 83% (slightly lower in REG compared to MIX and CPRICE),
versus 54% in BSL and 56% in 2015.

Beyond 2030, fossil fuel ingyts shrink dramatically, virtually disappearing for coal, decreasing
by 5867% for natural gas and 7% for oil compared to 201'4°

Figure 12: Energy imports
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As a consequence, the cost of energy imports compared to GDP also decreases although more
slowly than volumes, due to assumed increasing international fossil fue$ rer the period.

From 2% of GDP in the BSL in 2030, it would go down to 1.8% in the policy scenarios and 0.6%

in 2050. In 2030, this would mean that savings from reduced energy imports could reach between
0.1 and 0.2% of GDP with higher benefits linkex increased climate ambition and more
pronounced energy savings. Compared to BSL, cumulative savings in net energy imports in
20212030 range between EUR 83 billion and EUR 133 billion in the 55% scenarios and amount
to EURG9 billionin MIX-50. Over theperiod 20232050 and achieving climate neutrality by

2050, the 55% scenarios reduce energy imports by up toEtlkon compared to BSL.

138 Total imports include biomass, which remains marginal: 3 Mtoe in 20B5M2oe in the different scenarios
analysed.

39 The imports of oil also account for demand for international magitimkers, which are not accounted for in the
gross inland consumption discussion in section 6.2.1.2.

140 The Wiener Stadtwerke GmbH also perceives a lack of importance of the role of renewable gas in security of

supply.
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Figure 13: Cost of energy imports (% of GDP)
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Because further GHG reductions will affect the way electricity is produced, it will also have
implication in terms of security of electricity supply. In a context of decreasing flexible sources
of electricity generation due twal phas@ut and nuclear retireméfit which will require close

monitoring and coordination, the growing contribution of variable renewables in the power
production will need to be met by new flexibility means along the whole electricity supply chain.

Storage solutions complemented in time with electrolysers and more flexible demand (notably in
relation with the higher penetration of electric vehicles which are expected to provide flexibility
to the electricity system) will play a key role to integrate different components of the energy
system, allowing for a full decarbonisation and the full deployment of, notably, renewable
primary energy sources.

Finally, the EU power system while growing and becoming increasingly important for the EU
economy due telectrification of the final demand, will also become increasingly decentralised,
interconnected and relying on digitalisation. More broadly, the integration of the energy system
by the linkage of multiple energy carriers, infrastructures, and consungatibors, will further
increase the level of complexity as discussed in the EU Strategy for Energy System
Integratiort*® In this context, addressing cybersecurity will be of utmost importance to guarantee
continuity of economic and social services and rategisks on critical infrastructures.

Security of energy supply will thus have to be addressed in a holistic manner, also considering

new possible dependencies on and eeestoral competition for raw materials necessary for the
deployment of new techrmjies and on the role that new fuels will progressively play. The
Communicatio**on ACritical Raw Materials Resilience
Security and Sustainabilityo | ays the ground f
materals and actions to increase EU resilience and strategic autonomy.

1415ee IEA (2020), Energy Policy Review, European Union 2020.
142cOM(2020) 299

143COM(2020) 474 final

144 hitps://ec.europa.eu/commission/presscorner/detail/en/ip_20 1542
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6.4.2 Macro-economic impacts (GDP, competitiveness)

Climate and energy policy have widenging implications on the economy, including in terms of

the sectoral composition of demand, output amgbleyment, relative producer and consumer
prices and the international competitiveness of domestic firms. The transition to climate neutral
economies requires innovation and the reallocation of productive capital and the labour force
across and within samts. This is a gradual process that entails shifts in investment patterns. This
in turn creates risks related to the retirement of productive assets before the end of their economic
lifetime and potentially difficult adjustments in the labour market assaltr of natural frictions

and potential mismatches between skills available and the skills requirements of the economy.
The speed at which the process transition has to take place increases the challenges related to
resource reallocation. As the COVIID® pandemic has made amply evident, however, many
other factors affect the economy in multiple and at times significant manners, whether in terms of
cyclical developments or structural changes.

The baseline macreconomic projections for this Impact Assesamte ar e based on DG |
autumn 2019 forecast and therefore-gage the COVID crisfé®. Three modelling tools sharing

this common baseline are used to assess the maacrmmmic impacts of the increased level of

climate ambition for 2030: the Joint Resedr Ce nt-GEMAES3 ,J ROG mbr i dge Econom
E3IME and DG -QUEH | Thése tods are underpinned by different modelling
approaches and their use can therefore enrich the analysis and validate key findings.
Annex9.3.1.2 provides a description oktmodels.

Macro-economic impacts are assessed under a number of scenarios and variants. Given the
critical role of economic interactions with the rest of the world, in particular regarding exports

and the domestic output of sectors open to internatioadetand competition, two levels of

climate ambition are considered for countries or blocks outside the EungEmentation of
Nationally Determined Contributions wunder t he
(2) mitigation efforts that are compab | e wi th the achievement of t
actiono) .

The modelling variants performed with the different mamconomic modelling tools seek to
assess the impact of using different economic tools to achieve climate and energy objectives.
Thesevariants address:

1 The extent to which carbon pricing/emissions trading with auctioning is used across
sectors as a policy tool to reduce emissions

1 How carbon revenues are used by governments, with several options used in various
models: (1)Jump sum redistbution to households; (2 reduction in labour taxation;
(3) support for investments towards the climate and energy transition; amdgdiiction
in VAT rates;

1 The role of labour market imperfections;

DG ECFI N6s autumn 2019 forecast projects cu28llative real
contrast, the spring 2020 forecast that was used for the COVID sensitivity analysis in this impact assessment predicts a
contraction in EU real GDBf 7.4% in 2020 followed by a 6.1% recovery in 2021. Potential output growth projections

were also revised downwards slightly, which implies that cumulative real GDP growth over the perie2D2015

amounts to 21.3%, leaving EU real GDP 2.3% below the&p@@V |1 D proj ections in 2030. DG ECI
forecast were slightly more pessimistic still, with a projected contraction in EU real GDP of 8.3% in 2020 and a

recovery of 5.8% in 2021. See section 6.4.3 for the discussion on the COVID crisis impacts.
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1 The behaviour of energyptensive industries inhe EU ETS which are open to
international trade when confronted with free allocation or auctioning.

In addition, JREGEM-E3 was used to assess the link between the three main energy system
modelling scenarios (REG, MIX and CPRICE) and the macanomic inpacts. As a rule in the
results below, exogenous assumptions fed into-GEM™-E3 are those from the MIX scenario.

The impact of climate and energy policy on real GDP is projected to be relatively muted and
could range from somewhat positive to somewhatatieg, depending on the modelling
approach used and the variants considered in terms of policy action (Table 13). The policy and
modelling variants differ across models, but convey a consistent message: the type of policies put
in place to achieve increab&HG reductions are important factors for the overall impact on
GDP. Economywide impacts are smallest if policies are applied that put a price on the
externality the policy wants to address and reduce distortionary taxes in other fields, e.g. in terms
of labour taxation.

Table 13: Impact of policies and modelling assumptions on GDP to achieve 55% GHG reductions in case
of fragmented action at the global scale (deviation from baseline, percent)

Policy setup - Lump sum transfers - Tax recycling .
- Tax recycling
- Imperfect labour marke| - Imperfect labour marke| Imperfect labour marke
- Free allocation ETS - Free allocation ETS P

- Free allocation ETS
- Scopeextension ETS
- Carbon pricing noiETS

- Scope extension ETS| - Scope extension ETS
- No carbon pricing non | - No carbon pricing non

ETS ETS
JRGGEM-E3* -0.39 -0.27 -0.27
Policy setu : Ilzlrjen;paflz?ags:slif'errss - Tax recycling - Tax recycling
- Free allocation ETS - Auctioning ETS

- INOERUSL N e Carbon pricing noiETS | - Carbon pricing nofETS

ETS
E3ME 0.19 0.42 0.50
Policy setup Lower taxation low

Lump sum transfers Support green invest.

skilled labour

E-QUEST -0.29 0.00 0.13

* All JRC-GEM-E3 scenarios assume free allocation in ETS industry and auctioning in the Jmemin
(as well as buildings and road transport in case of scope extension ETS). For industrial sect
assumed companies cannot incorporate the opportunity cost of free allocation and thus optimis
share.

Source: JRC (JBEME3 model)Cambridge Econometrics and DG ECFIN

Table 14 gives an overview of the range of outcomes for the three models and various scenarios
and their policy variants. The worsase scenario under a setting where the EU achieves a 55%
level of GHG ambition and theest of the world does not step up ambition relative to NDCs
implies a loss of GDP of about 0.4% by 2030 (JBEM-E3). At best, achieving this level of
ambition in the EU without global climate action would generate an increase in GDP of about
0.5% (E3ME),which would result from a demand stimulus triggered by higher investment needs
and the impetus given to consumption by the use of carbon revenues to reduce VAT and support
energy efficiency investments. Results frorRQBEST indicate that the GDP impact @55%

level of ambition could be somewhat positive at around 0.1% by 2030, if carbon revenue are used
to support investment in green technologies, and somewhat neg&i8®) if revenues are
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returned to households via lump sum transfers. The impac60¥%alevel of ambition are of a

similar nature, though somewhat muted both on the negative and positive sides.

Table 14: Impacts of 50% and 55% reduction on EU GDP and components (deviation from baseline,

percent)
EU GDP vs. baseline, 2030 (range of impatidue to increased EU GHG ambition across scenariq
with diversified policy setups).

50% 55%
Mitigation effort, rest| Fragmented Global action Fragmented Global action
of the world action action
JRCGGEM-E3
Real GDP -0.13]-0.02 -0.38 ]-0.25 -0.39]-0.25 -0.70 |-0.47
Private consumption -0.38]-0.16 -2.14|-1.62 -0.71 |-0.38 -2.53 |-1.87
Investment 0.79]0.85 0.76]0.81 0.52]0.57 0.41]0.48
Exports -0.80|-0.09 1.43)2.32 -0.96 |-0.28 1.21]2.11
Imports -0.34|-0.06 -1.91|-1.15 -0.55 |-0.25 -2.14 ]-1.36
E3SME
Real GDP 0.13]0.41 0.12]0.42 0.18]0.50 0.22]0.55
Private consumption 0.00|0.52 0.11]0.66 0.07|0.65 0.22|0.82
Investment 0.2110.25 0.24 10.29 0.18 10.25 0.251]0.31
Exports 0.03] 0.06 -0.08|-0.06 0.01] 0.06 -0.08|-0.05
Imports -0.25 |-0.17 -0.16 |-0.08 -0.39 |-0.29 -0.29 |-0.20
QUEST
Real GDP n.a n.a. -0.29|0.13 n.a.
Private consumption n.a n.a -0.07]0.09 n.a
Investment n.a n.a -0.55|0.62 n.a
Exports n.a n.a -1.36|-0.55 n.a
Imports n.a n.a -1.01]-0.52 n.a

Sources: JRGEMES3, Cambridge Econometrics, DG ECFIN aAdQRES

Under a setting where the EU achieves a 55% level of GHG ambition and the rest of the world
also increases ambition in line with the 1.5°C objective, the-GE®I-E3 projects a somewhat
larger negative impact on real GDP due to the repercussions of d tagput outside the EU. In
addition, the output of energy intensive industries tends to increase relative to baseline under
global action on account of their higher average carbon efficiency than in in the rest of the world
(see below). This moderate ieeise in output in energy intensive sectors means that more
abatement investments are required within these industries or in other parts of the ETS in order to
remain within cap, which comes at a cost. In contrast, global action provides a further impetus t
growth in the EBME model set up, as increased investment in the rest of the world generates a
global demand stimulus with positive repercussion for the EU.

These contrasted outcomes reflect a core difference in the economic assumptions underpinning
the models. JREGEM-E3 assumes that the economy operates in equilibrium without spare
capacity while E3ME assumes that economy has some unused resources to begin with and that
debtfinance can fund additional expenditure without full crowding out. Under durren
circumstances, where a major potential output gap has opened in the EU economy due to the
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COVID-19 crisis and where large stimulus packages are programmed, it is realistic to assume
that the economy has spare capacity. However, projections frorGHEREE3 and E3ME tend

to converge in the longer term as the stimulus generated by higher investment under E3ME tapers
off and the associated borrowing needs to be repaid.

The macreeconomic impacts of extending carbon pricing to road transport and buildings were
assessed with JRGEM-ES, linking up with the MIX, REG and CPRICE energy system
scenarios. The carbon pricing extension leads to a sharp increase (up to six fold depending on the
model setup) in carbon revenues. In the JREM-E3 assessment, these revenage either
transferred back to households as Iesom payments or recycled to lower labour taxation.
Given the scale of the increase in carbon revenue, the recycling option clearly matters more under
scope extension than without it. Table 15 shows thegrevy carbon revenues are used to reduce
labour taxation and labour market imperfections are factored in, MIX and CPRICE (scope
extension) generate a smaller negative impact on GDP by 2030 than REG. Where carbon
revenues are transferred back to househaddhimp sums, the impact on GDP is equivalent
under the three scenarios.

Table 15 also indicates that private consumption is somewhat more negatively affected under
scope extension, which implies a more significant expenditure shift towards investmeataés f
employment is concerned, the increase in carbon revenue following scope extension is
susceptible to generate positive impacts under a recycling policy. Finally, it must also be noted
that REG, MIX and CPRICE affect relative prices in the economyoitrasted manners, with

MIX and CPRICE significantly impacting fuels and power prices faced by households, while
REG has a more significant impact on the cost of housing and water charges.

Table 15: Macreeconomic impacts of carbon pricing extension (REMBX and CPRICE), 55%
fragmentation action scenarios, deviation from baseline, percent)

EU impacts on key variables vs. baseline, 2030
- Tax recycling - Lump sum transfers
- Imperfect labour market - No labour market imperfections
- Free allocation ETS - Free allocation ETS
- Market share maximisation ETS - Profit maximisation ETS
REG MIX CPRICE REG MIX CPRICE
Real GDP -0.30 -0.27 -0.24 -0.23 -0.25 -0.25
Private consumption -0.53 -0.71 -0.79 -0.41 -0.46 -0.44
Investment 0.49 0.57 0.86 0.50 0.56 0.83
Employment -0.09 0.06 0.15 0.00 0.00 0.00
AFuels and g -1.62 4.55 9.96 -1.92 3.47 8.07
NHousing ang . 1.77 0.14 2.68 1.82 0.19
chargeso pri

Source: JRGEME3 model

The consistent conclusion that emerges from macomomic analyses is therefore that the
reallocation of resources necessary for the transition can be seen as a modest contributor to GDP
growth, or at worst a limited impediment. It must be noted thatatiedysis does not assess the
sustainability of the growth model, but focuses on the specific real GDP metric without taking
due account of the externalities the policy is actually addressing and its associbesgbfis.
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Importantly, the analysis alseduses on the impact of mitigation efforts and does not take into
account avoided climate impacts.

Further, the combination of maeezonomic and energy system models show that the GHG
intensity of the EU economy can be sharply reduced over the nextededtid GHG emissions

per unit of real GDP falling by 52.0% between 2015 and 2030 under MIX, compared with 48.4%
under MIX-50 and 44.7% under B3

The models also converge on the finding that the composition of GDP will be affected more
significantly thanthe aggregate itself, including in terms of expenditure and sectoral gross value
added. Achieving higher climate and energy ambition would require a reallocation of expenditure
from consumption to investment under the JBEM-E3 model. While a fall in pvate
consumption has implications in terms of welfare, the main category of consumer goods to be
negatively affected is the consumption of rhurables linked to durable goods (mainly energy
costs). E3ME also indicates a positive impact on investmenthbuhcrease does not come at

the expense of a reduction in private consumption as the model assumes that the economy has
some unused resources to begin with and that borrowing can fund additional investment without
crowding out consumption.-QUEST genef@s a smaller impact on total investment as the
negative impact on capital expenditure related to fossil fuels use is significant and
counterbal ances the increase in figreend capital

The modelling tools used for maeegonomic analysis do not pfide direct insights on specific
outcomes for SMEs. However, the macroeconomic analysis indicates a favourable outlook for
such companies: a European economy that becomes more capital and technology intensive and
increasingly based on the development afowative products and solutions. Conversely, no
trend was identified that would harm specifically SMEs, considering that they are typically not
particular active in carbon intensive sectors.

Besides the impact on the overall consumption level, a highet &dvclimate ambition will

affect relative prices in the economy. As expected and following developments in energy system
costs (sectiol.4.1.1), the relative price of fuels and power is to be impacted most. The relative
prices of the use of private veles and transport services are also set to increase relative to
baseline, though to a lesser extent. The implications of such changes in relative prices on
distributional impacts due to differentiated consumption patterns are assessed in section 6.5.2.

The higher level of mitigation ambition will also affect sectoral investment significantly. As
expected, investment in fossil fuels would drop sharply, in particular for coal. Similarly, the
transition to clean power technologies and the electrificatioth@feconomy would imply a
significant increase in investment in electricity supply. In industrial sectors, investment is
affected by two contrasting trends: the need to invest for decarbonisation purposes and the
evolution of output in the sector. WhileetHirst trend generates a clear positive effect on
investment needs, the second varies across scenarios and setups. Global action tends to generate a
positive impact on the sectoral output of energy intensive industries (see below), implying an
overall pogive effect on investment. In contrast, fragmented action tends to generate a negative
impact on the sectoral output of energy intensive industries, with the effect of lower investment
needs for new/refurbished productive capacity outweighing the impéngteer investment for
decarbonisation.

146 Based on the GHG scope including domestic and-EBtiaemissions from aviation and navigation.
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The sectoral composition of output is also set to be impacted in significant and contrasting ways.
As expected, output in fosdillel sectors would drop severely, starting with coal. Output of the
major energyintensive and internationally traded goods is expected to be affected most under a
fragmented action setting, though the negative impact is moderate both under the 50% and 55%
levels of GHG ambition for 2030 (Table 16), with at most a decline of 2.4% in gahss added

in nonferrous metals in 2030 relative to baseline. The higher the openness to trade of the sector
and the carbon intensity, the larger the impact tends to be. Chemicals products and paper
products are therefore less impacted than ferrous snetahferrous metals and nemetallic
minerals, under a fragmented action setting.

Table 16: impacts of 50% and 55% reduction on EU sectoral output (deviation from baseline, percent)

Sectoral output vs. baseline, 203Qrange of impacts due to increased ELWGHG ambition across
scenarios with diversified policy setups).
50% 55%
Fragmented Global action Fragmented Global action
action action
Coal -18.1 |-16.7 -16.2 |-14.6 -41.4 |-40.6 -39.5 |-38.6
Crude Oill -5.9|-3.8 -7.2|-5.6 -6.5|-4.3 -7.9]-6.1
o]] -5.01]-3.4 -7.51|-5.7 -5.7 4.0 -8.51-6.4
Gas -1451]-11.4 -9.6 |-7.8 -15.3 |-12 -10.5|-8.4
Electricity supply 0.2]0.6 3.714.3 -1.91]-1.6 11|18
Ferrous metals -3.2|0.1 34|71 -4.0 |-0.6 2.216.3
Non-ferrous metals -1.7]10.1 4216.5 -2.71-0.8 3.0|54
Chemical products -0.710.0 07|14 -0.9-0.3 04]1.0
Paper products -0.31]-0.1 0.3]0.5 -0.6 |-0.4 -0.1]0.1
Non-metallic minerals -1.5]0.3 1.213.3 -2.1]-0.1 04127
Electric goods 0.5]1.3 3.3]4.2 -0.1]0.7 26]3.6
Transport (air) -4.21-0.2 -4510.3 -4.8 1-0.4 -55]0.1
Transport (land) -1.2]-1.0 -1.3|-1.0 -1.5]-1.2 -1.7(-1.2
Transport (water) -0.41-0.2 -3.81-3.3 -0.6 |-0.3 -3.91]-34
Construction 0.8]0.8 0.6]0.7 0.4]0.4 0.1]0.2
Market services -0.2]10.0 -1.1]-0.9 -0.3]-0.1 -1.3]-0.9

Source: JRGEME3 model

If the rest of the world steps up climate action to mitigation efforts in line with the 1.5°C
objective (compared with NDCs implementatiunder the baseline), output of energy intensive
industries in the EU is much less affected relative to baseline. This indicates that EU industry
could benefit from firstnover advantages. While the international context plays an important
role in develpments in energy intensive sectors, domestic factors and policies are also key
driving factors, in particular the free allocation of ETS allowances and the use of carbon revenues
by the authorities (see ann@%.3 for further details).

Macroeconomic impds will also vary between Member States. All European economies are
expected to follow similar trajectories becoming more capital and technology intensive and
increasing shares of the service sector. However, not all Member States are at the same point of
departure on this overall trajectory. More ambitions climate targets are likely to come at a
relatively higher costs for Member States characterised by higher relative GHG emissions, higher
energy intensity and lower GDP per capita. Some higher income &teBiiates also face
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particular issues of higher relative costs, for instance, due to the size of certain sectors, such as
nonCO,, forestry or the state of the buildings sector and its energy mix.

Overall, the following conclusions can be drawn. Firstjighdr level of climate ambition for

2030 is expected to have only limited impacts on broad economic aggregates. Modelling tools
that take into account that there may be an output gap, which is the more likely case for the EU
economy in the context of theQ¥ID-19 crisis, show positive growth impacts of increased
climate ambition. Second, the analysis stresses that impacts can indeed be significant in terms of
sectoral output, investment and employment (section 6.5.1). This creates challenges for the
managerant of the transition, including to ensure that the needs of sectors, households and
workers most affected are addressed. Third, while rmaooaomic models provide significant
insights on the shifting composition of output, they offer little detail ofrteeessary within

sector transformations.

Finally, macreeconomic models are not in a good position to address issues related to the
fguality of growtho, which are centr al to the E
value added are just a metof production that does not factor in the quality of the environment

we live in, biodiversity and many other aspects of welfare. These concerns are nevertheless at the

core of the Green Deal, which places fairness, resource efficiency, sustainabilithheand
achievement of the United Nationsd® Sustainable

6.4.3 The COVID19 crisis and how to ensure a swift green recovery

The impact of the COVIEL9 crisis is uncertain. For a more-depth discussion of how the
unfolding crisis is mpacting notably the economic outlook, the energy sector and overall GHG
emissions, see annex 9.10.1.3. For this Impact Assessment an evaluation was made how reduced
economic growth and moderate additional structural change may impact the transition in the
energy system and the related investments needed. While th¢eshoforecast points to a sharp

drop in output in 2020 followed by significant recovery in 2021, the crisis is projected in this
setting to result in a permanent loss of output of arouBgo 2y 2030 compared to the pre

COVID projections (Figure 14).

Figure 14: Mediurterm EU real GDP projections, prf€OVID and postCOVID (2015=100)
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Source: DG ECFIN

Looking to 2030, the projections take a conservative approach regarding the potential structural
shifts described in annéx10.1.3, given the uncertainty that surrounds them. It is estimated that
the economic impact of the COVID crisis in 2020 could leadn additional 6 percentage points
reduction in GHG emissions (excluding net LULUCF, including domestic and international
aviation) resulting in a reduction by 2020-82%.

Table 17: Projected impact of COVID on key climate and energy variables in(@@@ID-BSL vs. BSL,
percent difference)

Projected 2020 impact in COVIDBSL compared to BSL

GDP (billion Ga'"15) -8.7%
Total Final Energy by Sector (Mtoe) -6.2%
Heavy Industry -5.4%
Other Industries -3.8%
Residential 3.5%
Tertiary -4.0%
Transport -17.1%
Energy related Coemissions (MtCQ -10.8%
Power generation -3.9%
Industry -12.2%
of which energy intensive industries -15.9%
Residential 3.5%
Services -4.7%
Agriculture Energy -0.3%
Transport -23.2%
of which Road transport -17.2%
of which Aviation -55.3%

Source: PRIMES model

To assess the impacts of the crisis on the energy and climate targets and a potential increase in
ambition, a revised baseline scenario (COBBL) was produced asvell as a scenario
achieving 55% GHG emission reduction in 2030 (COWIIX). These scenarios are modified

on some of the variables that the crisis impacted (e.g. activity levels or fuelipdessribed in
sections 9.3.2.1 and 9.3.2.2). The resultstier@GOVID-BSL can found in detail in 9.3.3.1. The
COVID-BSL indicates 1.1% lower GIC and 0.3% lower FEC compared to BSL in 2030.

Road transport is by far the sector that contributes the most to the fall in emissions in 2020 under
COVID-BSL compared to BSlwith a difference between the two scenarios of M280,-eq (a

17.2% drop). In turn, emissions from aviation are expected to be about 55% lower under
COVID-BSL than under BSL, with a fall in emissions of aboutMi€0,-eq. Overall, the
reduction of energyemissions would amount to 28@tCO,-eq in the residential, tertiary,
transport and industry sectors combinel(1%) and 401tCO,-eq on the supply side4(.4%),

mostly stemming from power sector emission reductions. The main impact of the crisis on energy
use is a reduced demand for energy services in the next decade. In 2025 and 2030, the lingering
effects of the large shock are still measurable, but considerably smaller.
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The reduction in economic activity reduces demand for ETS allowances which adlaivi ¢

have a slightly higher share in electricity generation in 2030. Yet, lower electricity demand
means that the amount of total electricity generated by coal in 2030 is low. Reduced economic
activity implies that less deployment of renewable energneexed to reach the same objective.

By 2030, however, the change in RES shares is limited compared to MIX. Lower final energy
demand, on the other hand, implies slightly higher savings compared to the 2007 baseline
projections used as reference. Table aBgares the key climate and energy policy parameters
for 2030 in the MIX and COVIEMIX scenarios.

Table 18: Comparison of key climate and energy policy parameters in the MIX and @QOXI8cenarios

2030
MIX COVIBMIX

GHG reductions compared to 199¢ -55.1% -55.4%
GHG ETS stationary installation compared to 2005 -65% -66%
ESR current scope -38% -39%
Overall RES share(%) 38.4 38.4
RES heating and cooling shar¢%o) 39.6 39.6
RES electricity share(%) 65.0 65.0
RES transport share(%) 23.7 23.5
Final Energy savings w.r.t. to baseline projection (%) -35.9 -36.9
Primary Energy savings w.r.t. to baseline projection (%) -39.7 -40.6

Source: PRIMES model

Energy system costs are projected to be significantly lower under G8SLDand COVIDMIX
thanunder BSL and MIX, both in absolute terms and as a share of GDP, even though GDP itself
is projected to remain lower than previously anticipated all the way to 2030 (Table 19 and Table
20). As elaborated upon in ann@.2.2, international fuel prices rebeen significantly hit by

the COVID crisis and the effect is projected to persist to some extent to 2030. The energy
purchase component of energy system costs is therefore significantly lower under COVID than
based on the prerisis assumptions. In adiih, energy system costs including carbon pricing
payments are impacted by the lower ETS carbon price under GONADhan under MIX.

In turn, the capital costs and direct efficiency investment costs component of energy system costs
differ relatively little between MIX and COVIEMIX. This is due to the fact that the scale and
nature of investments needed to achieve the 55% level of ambition differ very little between MIX
and MIX-COVID (see below).

147 Including LULUCF, including intra EU aviation and navigation
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Table 19: Average annual Energy System Costs, COVID ségséialysis (excluding carbon pricing

payments and disutility costs)

9y SNHe& {e&aiSy /2 BSL MIX COVID-BSL| COVID-MIX
in bn 2021-'30 1,593 1,626 1,463 1,493
(average annual) 2031-'50 1,774 1,926 1,708 1,862
% of GDP (average annual)| 2021-'30 10.7% 11.0% 9.9% 10.1%
2031-'50 9.9% 10.8% 9.6% 10.4%
" bn 2030 1,700 1,743 1,647 1,685
2050 1,851 2,109 1,777 2,034
2030 10.9% 11.1% 10.5% 10.8%
0,
o of GDP 2050 9.1% 10.4% 8.8% 10.1%
b2GSY F 9ySNBHeée {eaiSy /2aGa Ay wHnanmp |

Table 20: Energy System Costs, COVID sensitivity analysis (including cammngppayments and

disutility costs)

Energy System Costs
(incl. carbon pricing payments, excl. disutility BSL MIX COVID-BSL| COVID-MIX
costs)
AY oY €e€Uwm 2021-'30 1,610 1,673 1,480 1,533
(average annual) 2031-'50 1,796 2,013 1,729 1,942
Ay o0y e€eUmp 2030 1,716 1,798 1,661 1,728

Source: PRIMES model

NBE SadAYIFIGSR I
Source: PRIMES model

A critical conclusion that can be drawn from the COVID sensitivity analysis indeed relates to

investment needs, which are not affected to any significant extent. To achieve the 55% GHG
reductionlevel, the COVIDMIX scenario still requires a similar absolute amount of investments

in the energy system, no matter the economic situation (Table 21). The incremental level of

energy system investment required between COBE8L and COVIDMIX is also verysimilar

to the additional level of investment required between BSL and MIX, both in the aggregate and
in terms of individual supply and demand side components.

The current economic recession and the limited negative impact on output projected by 2030
therefore do not reduce the need to invest strongly in the coming decade to meet these emission
reduction objectives. More efficient and better insulated buildings, electric cars, continued rapid
penetration of renewable energy in all sectors are all stitleteto achieve the transition towards
climate neutrality. It must be noted also that significant behavioural changes relating to
consumption habits and mobility patterns were not assumed to take place to any significant extent

under the COVID scenario. Asndicated in the irdepth analysis in support of the
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reduce investment needs if they are adopted widely and to a significant extent.
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Table 21: Annual energy systénvestment, COVID sensitivity analysis (222B0, billion euros 2015)

COVID- | COVID - | Dela
BSL MIX Delta .y i Covip
Supply 94.7 119.9 252 925 116.5 240
Power grid 505 58.2 77 48.8 56.5 77
Power plants 42.1 56.5 14.4 41.4 54.8 13.4
Boilers 20 38 18 22 3.9 17
New fuels 0.2 1.4 13 0.2 13 11
D I
Demandexg) 2413 298.0 56.7 232.2 293.3 61.0
transgort
Industry 16.9 20.3 3.4 13.5 19.0 5.5
Residential 151.2 190.0 38.8 148.1 188.3 40.3
Tertiary 73.2 87.7 14.5 70.7 86.0 15.3
Transport 610.5 621.8 113 593.7 607.4 13.7
TOTAL 946.5 1039.7 03.2 918.5 1017.2 98.7
TOTALexcl. 336.0 417.8 81.8 324.8 409.8 85.0
transport
Memorandum:
realobp 14839.7 | 14839.7 143295 | 143295

Source: PRIMES model

While investmentsn the necessary green capital goods improve overall resource efficiency and
stimulate more sustainable lotgym growth, triggering them at the necessary scale in the current
circumstance will be even more challenging than before the crisis and willereapditional
incentives coupled with a supportive regulatory environment. The scale and focus of the recovery
packages currently being put in place at the level of the EU and individual Member States
therefore will be of importance for the achievemera tiigher level of climate ambition by 2030

and socially and environmentally sustainable growth, in a context where private investors may
face challenging financial situations.

6.5 Social impacts and just transition of achieving combinations of
GHG/RES/EE ambition levels

6.5.1 Impact on employment

Section6.4.2 concluded that the impact of increased climate ambition on aggregate output by
2030 would be relatively limited, but that it would have significant repercussions on the sectoral
composition of GDP. These repassions would obviously affect the labour market directly. At

the aggregate level, the ma&oonomic models also do not show very significant effects on
employment. In general, more than issues related to climate and energy policy, the performance
oflabour mar kets are driven to a much | arger exte
potential frictions, e.g. in matching labour supply and demand and ensuring that education and
training track the skills needs of the economy. Under the starsgdugp of the JRGEM-E3

model, wages are fully flexible and unemployment remains at the level of the baseline, which
means that aggregate employment is not affected at all. The model can nevertheless represent
imperfections in the labour market and invadry unemployment. In such a setting, together
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with the lumpsum redistribution of carbon revenue to households, the 55% fragmented action
scenario generates a small negative effect on aggregate employment by 2030, equivalent to a loss
of around 49400 jobs (0.26%) in 2030.

However, if carbon revenues are used instead to reduce labour taxation, the reduction in
associated distortions and impact on labour costs is susceptible to generate a limited positive
impact on aggregate employment under the 55% feagga action scenario, equivalent to an
increase of around 11100 jobs (0.06%) in 2030 (Table 22).

Table 22: Impact of policies and modelling assumptions on employment to achieve 55% GHG reductions
in case of fragmented action at the global scale (denndtiom baseline, percent)

Policy setup - Lump sum transfers - Tax recycling - Tax recycling
- Imperfect labour marke] - Imperfect labour marke| Imperfect labour marke
- Free allocation ETS - Free allocation ETS P

- Free allocation ETS
- Scope extension ETS
- Carbon pricing noiETS

- Scope extension ETS| - Scope extension ETS
- No carbon pricing non | - No carborpricing non

ETS ETS
JRGGEM-E3* -0.26 0.06 0.05
Policy setup - Lump sum transfers  Taxrecycling - Tax recycling

- Free allocation ETS

. - Free allocation ETS - Auctioning ETS
- No carbon pricing non

- Carbon pricing noiETS | - Carbon pricing nofETS

ETS
E3ME 0.01 0.16 0.20
Policy setup Lower taxation low

Lump sum transfers Support green invest.

skilled labour

E-QUEST -0.09 0.45 0.02

* All IRGGEM-E3 scenarios assume free allocation in ETS industry and auctioning in the power
(as well as buildings and road transport in case of scope extension ETS). For industrial sect
assumed companies cannot incorporate the opportunityo€dste allocation and thus optimise mark
share.

Source: JRGEME3 model, Cambridge Econometrics and DG ECFIN

The E3ME and EQUEST models are somewhat more optimistic in terms of aggregate
employment, but the impacts are expected to remain limiteter any circumstances. ESME
projects no change in employment under the assumption ofdumgransfer of carbon revenues

to households. If carbon revenues are recycled to support energy efficiency investment and
reduce VAT, the impetus provided to conmtion and GDP generates an increase in
employment of up to 0.20% relative to baseline, an increase diGOLPDbs.

E-QUEST indicates that using carbon revenue to reduce labour taxation for theskileer
segments of the labour force can increase atglloyment by 0.45% in 2030 under a 55% level
of ambition. Such a targeted reduction in labour taxation stimulatesKitied labour supply via
higher net wages while simultaneously lowering Jekilled labour costs for firms, thereby
leading to higher werall employment. The tax shift also positively impacts the external
competitiveness of domestic firms.

The models also converge in their assessment of impacts on the sectoral composition of
employment, which can indeed be very significant. This underline challenges related to just
transition and the need to address distributional issues fully and with adequate instruments
(section6.5.2, sectio®.11.4). Employment in the coal sector, in particular, is expected to be
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around 50% below baseline by 208Dable 23). Given that the baseline already factors in a
significant reduction in coal employment, this means that the number of jobs in the sector would
fall dramatically over the next decade. While this is not consequential in terms of total
employmentat the EU level, it has severe implications for some regions and local communities.
By 2030, employment in the coal sector projected in the-GE®I-E3 model could drop to
around 6300 jobs. Employment in other fos$ilel sectors is expected to fall sifjoantly as

well, though less severely than for coal. The public expressed a slight preference for economic
diversification and modernisation away from fossil fuels to ensure a just transition and
employment.

Table 23: Impacts of 50% and 55% reduction od Eectoral employment (deviation from baseline,
percent)

Employment vs. baseline, 2030
50% 55%
Fragmente mented Global action Fragmented m.e”ted Global action
action action

Coal -18.5-17.2 -17.5]-16.0 -49.1 |-48.3 -47.1|-46.3
Crude Oil -7.31-4.3 -9.6 |[-8.0 -8.1|-4.8 -10.5 |-8.6
Qil -4.81-2.9 -7.41-5.6 -5.2]-3.1 -7.91-5.7
Gas -15.7 |-13.4 -12.8-11.2 -11.2 |-8.5 -7.9]-5.8
Electricity supply 0.1]0.6 33|41 2.8]3.3 5.716.6
Ferrous metals -3.5]0.5 31|75 -4.1]0.1 2.2]7.0
Non-ferrous metals -1.6|0.5 4417.0 -2.2]-0.1 3.6]6.3
Chemical products -0.7]10.1 0.8]1.6 -0.8]-0.1 06|14
Paper products -0.3]0.2 0.2]0.8 -04]0.1 0.0]0.7
Norrmetallic minerals -1.6]0.6 05)3.1 -2.1]10.3 -0.11]2.7
Other equipment goods -0.1]10.6 2.213.0 -0.3|10.4 20]2.8
Consumer goods -0.410.4 -0.5|0.5 -0.60.3 -0.6 0.4
Construction 0.7]1.0 0.4]0.7 0.3]0.6 -0.1|04
Transport (air) -3.410.5 -3.11]1.2 -3.7]10.5 -3.8|1.5
Transportland) -0.3]0.2 -0.4]0.1 -0.5]0.0 -0.7]0.1
Transport (water) -0.210.3 -3.9|-3.0 -0.3]0.2 -4.11-2.9
Market services -0.3]0.1 -1.31-0.8 -0.3]0.1 -1.41-0.7

Source: JRGEME3 model

The employment impacts in energy intensiveustries is expected to track closely the impact on
output in these sectors. The policy setting, as reflected in the various model setups, is therefore a
major determinant of impacts. Employment in ferrous metals is likely to be most affected,
followed by nonmetallic minerals, as these sectors are more open to international trade and
competition. In the absence of complementary policies (recycling of carbon revenues to lower
labour taxes, free ETS allowances), employment in ferrous metals could beatguial 4%

below baseline in 2030 under the 55% fragmented action scenario. Complementary policies
could nevertheless avoid negative impacts on employment altogether or generate a small positive
impact relative to baseline, in ferrous metals as well athigr @nergyintensive industries.

Sectors that are likely to gain most significantly from a higher level of climate ambition by 2030
include electricity supply and construction. The electrification of the economy and the switch to
renewables, which tend be relatively labour intensive, are naturally expected to generate higher
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employment in the sector. The need to increase the energy efficiency of buildings, in turn, should
trigger higher employment in construction and the equipment goods industry. emkiees, by

far the largest provider of jobs in the EU, would be affected relatively little under most model
setups. The bio economy, in particular through the production of bio methane, is likely to play an
increasingly important role that will bringdome to rural areas. According to stakeholders, bio
methane would, in particular, benefit from fewer legal barriers and increasedbordss
trade“®

The expected significant shifts in the sectoral composition of employment and the associated job
changesthat workers will have to go throulifi over the next decade under higher climate
ambition would generate challenges for the labour market and the labour force. The nature of the
challenges relate to the ability of workers to move from a job in a giverr sextaccupation to
another sector and potentially another occupation requiring different skills. They also relate to the
ability of the labour market to match labour demand and labour supply, and the ability of the
education and vocational training sysgemo train or rerain workers, which would call for
significant investment in human capital by individuals, firms and the public sector. Regional
shifts in employment, e.g. with employment creation and employment destruction potentially
occurring in diffeent locations, create additional challenges when labour mobility across regions
and/or countries is constrained.

Macro-economic models fail to capture the additional transformations that could be expected
within sectors and which could amplify such chadles. The construction or market services
sectors, for example, are far from homogenous and are likely to be affected by the climate and
energy transition. A strong focus on buildings renovations and higher energy efficiency stands
would for instance necsiate specific skills from construction workers.

An effort is made to assess the impacts on skill needs due to these employment shifts between
sectors (see anné&b.3 for a description of the methodology). Without policies that reduce
labour tax, high gk levels appear to be more negatively impacted than low skills levels. The
main driver here is the specific sectoral output losses and related job loses as projected in the
JRGGEM-E3 model under these settings which impacts high skill level employmértistrial

sectors relatively more. However, the same model when assuming a policy set up of tax recycling
of carbon revenue and carbon pricing across the economy, projects that the total employment
would be positively affected by 2030 under the 55%rfragted action scenario. Under such a
setup, all skill levels see employment gains compared to baseline, but with a more limited impact
on high skills employment.

“8Gas Distributors for Sustainability (GD4S) (2020): fRene:
149 For example transitioning from a job in a sector experiencing net losses in employment to a new job in another
sector, or transitioning within sector but to a different job more aligned with the needs of the green economy.
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Table 24: Impacts on employment by skills levels (deviation from baseline, percerdcé&adfio (MIX),

fragmented action)

Employment vs. baseline, 2030

Lump sum transfers
Perfect labour market
Profit maximisation
Free allowances

Lump sum transfers
Imperfect labour marke
Market share max.
Free allowances

Tax recycling
Imperfect labour m&ket
Market share max.
Free allowances

Low skill levels 0.08 -0.17 0.15
Medium skill levels 0.01 -0.25 0.08
High skill levels -0.04 -0.31 0.00

Source: JRGEME3 model, using CEDEFOP forecast

When it comes to occupations, demand for craft and reteddds workers would be one of the
sectors positively impacted most (or least negatively affected). Plant and machine operators and
elementary occupations would also benefit from a more favourable outcome under a scenario
where carbon revenues are recyctedreduce labour taxation. Similarly, jobs in agriculture
would rise, though total employment in the sector is small in relative terms. Overall, it must be
noted that these results represent relatively small changes in the policy scenarios compared to
bazline.

Table 25: Impacts on employment by occupation (deviation from baseline, percent, 55% scenario (MIX),

fragmented action)

Employment vs. baseline, 2030

Lump sum transfers Lump sum transfer Tax recycling
Perfect labour market | Imperfect labour marke| Imperfect labour marke
Profit maximisation Market share max. Market share max.
Free allowances Free allowances Free allowances
Managers -0.02 -0.33 0.04
Professionals -0.07 -0.30 -0.04
Technicians and -0.06 031 0.02
associate professionals
Clerks -0.05 -0.31 0.00
stimgz and sales 0.04 031 0.05
fv';':fedrsag”c”'t”ra' 1.25 0.93 1.37
V(\Zl;a::ef:zd related trades 0.07 0.20 0.21
Plant and machine
operators and -0.21 -0.50 -0.03
assemblers
Elementary occupations 0.09 -0.18 0.14

Source: JRGEME3 model, using CEDEFOP forecast
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6.5.2 Impact on households

Under BSL, annual energy related expenses (excluding transport) per household are projected to
increase from EUR 575 in 2015 to EUR 099 in 2030, a 20% increase. In the pokcgnarios,

the annual energy related expenses per household increase in 2030 (compared to 2015) by 23% in
MIX -50 and up to 28% in REG and ALLBNK.

On the other hand, household income is also projected to increase. As a result, the share of
energy expendites in household income reaches a plateau of around 7% if3R025ider BSL

and slowly declines afterwards. In the policy scenarios, these changes amplify and vary,
reflecting the underlying assumptions of each scenario. In the REG scenario, with its strong
investments in energy efficiency in 2030, households spend on energy 7.6% of theirin@aome
modest increase compared to BSL. Energy related costs in MIX and CPRICE amount to 7.7%
and 7.8% respectively. ME®O represents the lower and ALLBNK the uppergea of results but

in both cases difference with other policy scenarios is small. Figure 15 shows the evolution of
househol dsd expenditures in 2030 and in 2050.

Figure 15: Buildingsrelated household energy expenses (% of income)
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Source: PRIMES model

As indicated in sectioB.4.2, macreeconomic models indicate that a higher level of climate
ambition for 2030 will affect relative consumer prices in the economy. These changes affect
households in contrasted manners that depend on their expenditure estiegirand sources of
incomes, wealth and the very composition of the household. Given that-etaromic models
frequently represent one or a limited number of representative households, detailed distributional
impacts can be assessed with the supparticro-level data.

The analysis combines the JREEM-E3 model with the household budget survey (HBS) of
2010 to estimate distributional effects on households at EU level and by expenditure (income)
deciles (see annex 9.5.3 for a description of the metbgy)). The estimated changes in relative
prices generated by higher climate ambition (fragmented action REG, MIX and CPRICE
scenarios at 55% level of ambition, as per sedidt?, in particular Table 15) would affect
lower income earners (or householdghe lower deciles in terms of expenditure) significantly
more than the top income earners (or households in the upper deciles in terms of expé&nditure)
see Figure 16.
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Figure 16: Changes in relative welfare by expenditure decile due to changes inegetes (fragmented
action REG, MIX and CPRICE scenarios with 55% level of ambition)
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Source: JRGEME3 model

Relative increases in fuel and power prices are more significant under MIX and CPRICE than
under REG, while the opposite is projected for housing prices. In the absence of redistribution,
households in the lower expenditure deciles are more negative @dpaaier MIX and CPRICE

than under REG, as the effect of higher relative fuel and power prices dominates. It must be
stressed that the analysis is static, showing the impact of increased energy and housing prices
while assuming the same broad consumptiattepns as in 2010. It does not take into account the
evolution of energy consumption due to changes in efficiency over theZB@0period or the

impact of policies.

In addition, the data indicate that a lwsym redistribution of carbon revenue at tisional

level (i.e. additional revenues relative to baseline are recycled within country) and based on
household siZ&” could generate a positive welfare impact on the bottom expenditure decile of
the EU population as a whole under MIX and CPRICE, andobhegduce the negative impact

on all other expenditure classes. This analysis therefore points that the impact on relative welfare
is limited across many expenditure groups, and that carbon revenue at national level would be
sufficient to compensate thos®re significantly affected (see anr@%.3 for a short description

of impacts on household groups by income deciles rather than expenditure d&ciles).

The analysis presented in Figure 16 assumes that all revenues from carbon pricing are
redistributed asx lump sum uniformly to all households, regardless of expenditure or income
decile. As an actual policy, a redistribution mechanism could be significantly more targeted to
address the needs of lower income/expenditure deciles. This would enable a bmyjleer af

150 Household size measured the basis of equivalent household size, using the modified OECD equivalence scale.

151 The analysis assesses the impact of changes in consumption prices relative to baseline. To evaluate the impact of
the REG, MIX and CPRICE policy scenarios and the scopenftigating the distributional effects, it therefore also

takes into account only the amount of additional carbon revenues that is generated relative to baseline for redistribution
purposes. Only MIX and CPRICE generate such additional revenues.
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compensation for the households in need for any given level of revenue generated by carbon
pricing.

In addition, a targeted redistribution mechanism could create room to use part of the carbon
revenues to support sectoral restructuring. Seéib2 indicated that using carbon revenues to
reduce | abour taxation reduces tax distortions
business costs, improving competitiveness and increasing employment (see als®@det)ion
Furthermore, carbon revees can be used to provide more targeted support for sectoral
restructuring, including for example via direct support for research and development, innovation
and the deployment of new technologies at market scale. The use of carbon revenues therefore
clealy involves a tradeff between the redistributional and economic restructuring objectives.
The scale of resources involved clearly will also depend on choices made regarding the scope of
sectors subject to carbon pricing. Finally, the scale of resoavedable at EU and national level

will depend on a proposal regarding EU own resources.

A complementary analysis of distributional impacts on households was carried out with the
GEM-E3-FIT model, which includes a module representing household incomeynaptisn

patterns and skills composition. The analysis indicates that income inequality as measured by the
Gini coefficient is expected to increase by 2030 under BSL, in part as a result of changes in the
composition of skills in demand. It also confirmg fimding above that the increase in inequality

in BSL can be at least in part reversed under the policy scenarios when carbon revenues are used
for lump sum transfers for households. Finally results from the E3ME model, which projects
overall positive GDPimpacts of increase climate ambition (see Table 14, section 6.4.2),
correspondingly project limited increases also for real household disposable income for all
income deciles.

The trends in system costs presented in section 6.4.1.1 show how some pixdicyg mcrease

capital expenses while reducing energy cost. The investment trends presented in section 6.4.1.3
show how increased investments result in a reduction in consumption inkparhot entirely

related to a reduction in energy expenses. @laiitizens will face increased costs for reducing
emissions and energy consumption. However, part of those costs will be repaid in the form of
saving on energy expenditure.

The benefit of energy savings will not be enjoyed equally by all citizens. Haoldsewith higher
disposable income will be able to invest in both energy efficiency and distributed renewable
energy generation. Households with lower income might lack the access to capital necessary to
invest. As described above, this situation is woeseby the different spending patterns across
deciles as lower income households tend to spend a higher share of income for purchasing energy
services.

As possible negative outcome of the transition, households in the lower income deciles might
have to cormensate higher energy expenditures by reducing consumption of other goods. As
energy cost are projected to increase, energy poverty could intensify if not adequately
addressed?

Several policies are possible to mitigate negative distributional effectsieAtioned above, a
lump sum transfer (either direct or in the form of tax rebates) can compensate for the rising costs

152 Employment and Social Developments in Europe 2019, chapter 4
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of energy. Other options include medasted support for energy investments (e.g. in the form of
subsidies for energy efficiency meass)y targeted to benefit mostly lemcome households.
Energy taxation also plays an important role in how the burden is shared among citizens.
Progressive tax rates would have the effect of reducing the costs for vulnerable consumers.
Furthermore, a tax #hfrom labour to carbon could be directed at the-ioaome segments of

the labour market, for instance through earned income tax credit schemes.

As discussed above, the revenues from pricing carbon emissions are an obvious candidate for
funding redistbutive measures. All the options presented above present strong points and trade
offs, but a weHlbalanced portfolio of measures can largely reduce the unwanted distributional
effects of climate policies. While not assessed in this Impact Assessment doeotwoing

update of the EU Reference Scenario on energy, transport and GHG emissions, these types of
distributional impacts will also affect lower versus higher income Member States, with the
former having in relative terms higher shares of low incomeséloolds and higher exposure to
related negative impacts. Similarly, Member States particularly hard hit by the GTVID
pandemic might have a lower capability to address such issues within their own national budgets.
Just like with individual householddistributional aspects across Member States will need to be
fully addressed in order not to leave anybody behind. In anticipation, both the recently agreed EU
budget 20222027 and the recovery and resilience package place major emphasis on promoting
greeninvestment in a just manner and thus mobilise significant financial resources towards lower
income Member States and those that are particularly affected by the @opahdemic. In the
coming months, the impact assessments accompanying future propo#adsdontext of this

2030 climate target plan will have to particularly address these distributional issues in light of the
these budgetary decisions.

6.6 Assessment of the broad architecture of options on intensification of
renewable energy, energy efficiencand transport policies

While this section looks at the impacts of policy scenarios and derives on this basis conclusions
on future policy framework, annex 9.6 complements this assessment with indication of future
policy tools that could correspond tsamptions made in policy scenarios.

For renewable energy, energy efficiency and transport, the four policy options related to the
policy framework presented in sections 5.2.2.2, 5.2.2.3 and 5.2.2.4 (no, low, moderate and high
ambition increase) were refied in the scenario sap. These policy options are needed to
deliver the increased GHG target and result in increased level of ambition for renewable energy
and energy efficiency.

These policy options can be implemented at European or national léekestoral or cross
sectoral tools, in form of regulatory or softer measures and would often interact with other pieces
of legislation. The measures foreseen under the policy options are necessary to remove the
current barriers and market failures to tngake of renewable energy and energy efficiency
(including in transport) and thus pave the way for the-etisttive decarbonisation of the energy
system.

Achieving the GHG target of 55% would require a moderate (MIX) or high (REG) increase of
both enegy efficiency, renewables and transport policy framework across all energy system
sectors, unless the decision would be to rely on strengthened carbon pricing and some transport
policies (CPRICE, see section 6.8 for the discussion of such a scenario)ta@i¢® of 50%
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(MIX-50) would require low ambition increase of energy efficiency, renewables and transport
policy framework.

Contrasting the REG, MIX, MIX60 and CPRICE scenario results enables to see how the
environmental, social and economic impastiange depending on the overall policy framework.
Importantly, the results of these scenarios must be attributed to all drivers, i.e. the overall
architecture of measures represented by the scenarios.

As indicated in section 4, this analysis leads to binditations as to the type of policies to be
pursued preparing ground for full analysis accompanying the upcoming legislative proposals in
2021.

Environmental impacts

All scenarios clearly show that efforts in moderating energy demand and increasednéaploy

of renewables across all sectors (including transport) are essential to deliver the increased climate
ambition towards 50% and 55% GHG emissions reductions in 2030 and the objective of the
climate neutrality in 20562

When comparing different scenasi illustrating different policy architectures allowing the
achievement of the 55% GHG target, the scale of reductions in final energy consumption and the
scale of deployment of renewable energy follows the scale of the intensification of energy
efficiency and renewable policies. These policies are effective in impacting energysersdin

their choices towards energy efficiency measures adoption/renewable energy uptake and
corresponding investments.

In REG, overall ambition for renewables deployment gurinary and final) energy savings is
comparatively higher than in MIX, which in turn achieves higher results than CPRICE.
ALLBNK, with higher domestic GHG reduction effort than other scenarios has even higher
ambition in renewables deployment (and consetly in primary energy savings) than REG.
Lower GHG target in MIX50 leads to lower overall renewables share and lowest savings in final
energy consumption. These patterns remain unchanged when discussing specific sectors. The
sections below mainly dissa REG, MIX and CPRICE scenarios achieving the same 55% GHG
target and differentiating only the policy 4gd.

All scenarios show that for the end use sectors GHG reduction efforts are the highest in buildings
(both residential and service8. The large dearbonisation potential of these sectors already is
and can be addressed by further intensification of current EE and RES policies.

153 |n the public consultation, the highest ranked options for renewable energy measures are to increase renewable
eledricity production, including necessary infrastructure, measures to support innovation related to renewable energy
production, and measures to incentivise a more Ewuwnoge approach for renewable energy. For energy efficiency
measures, the responses fawolmore stringent energy performance requirements for transport vehicles, making the
AEnergy Efficiency Firsto principle a compulsory test in
energy efficiency.

154 The assessment encounterkd main limitation that some suectors are hard to be captured in statistics and in
modelling and therefore a proper assessment of the impact on energy consumption and GHG emissions could not be
made in this IA. As current studies are projecting a steaagase in electricity consumption in the ICT sector and on

data centers (P. Bertoldi, M. Avgerinou, L. Castellazzi, Trends in data centre energy consumption under the European
Code of Conduct for Data Centre Energy Efficiency, EUR 28874 EN, Publicalifiite of the European Union,
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The moderate and high intensification of the measures directed to the buildings sector (residential
and services sector) IREG and MIX show that energy efficiency measures targeting an
acceleration of renovations rates and increasing renovation depths combined with an uptake of
renewable technologies in heating and cooling (notably heat pumps) are indeed effective policies
to achieve higher climate ambition. Modelling shows that it is moreeffistent to increase the

depth of renovations towards deep renovation and through a holistic approach combining
measures in the building envelope with the upgrading of the heatirgmsysind integrating
renewable energy solutions. This approach delivers more energy savings and can reduce
emissions from the building sector in a more sustainable manner as compared to lighter
renovations which increase to a relative larger degree in $e ®hile regulatory measures of

the existing legal framework would need to be reinforced to achieve such effect, the financing
and enabling conditions would be critical, especially for higher energy efficiency ambition.

In the services sector, furthemalysis (in addition to scenarios modelled) will be needed
regarding the ICT sector. Given the increasing demand for ICT services and data, the electricity
demand for data handling is expected to grow. Further analysis is needed to see how further
reductbn of energy demand and promote waste heat reuse could be implemented in practice in
this sector.

As regards industry, slightly contrasted finding can be shown on overall energy demand and on
the fuel mix switch. CPRICE achieves higher GHG reduction sdbctor thanks to carbon price
while reductions are smaller in REG and MIX. Nevertheless, these scenarios assume only a
generic incentive to increase efficiency therefore a more specific analysis would be needed to
assess the policy elements indicatedhe strengthened policy framework for industry. This
applies in particular to better implementation of energy audits, which have proven to identify
well the potential for energy savings, but are not always follemgeldy necessary actions as well

as poteriail for waste heat reuSa

Finally, for transport, a combination of vehicle/vessels/aircraft efficiency improvements, fuel mix
changes, greater use of more sustainable transport modes andmadaati solutions,
digitalisation, smart traffic and mobility amagement, road pricing and incentives driving
behavioural changes in REG could have further positive impacts on reduction of transport
externalities. In addition significant impact is made by more stringents@@dards for vehicles

and the fuel mandate§he decarbonisation of transport in the MIX scenario would require
ensuring synergies between the strengthened legislative framework and carbon pricing incentives
in road transport.

Luxembourg, 2017, ISBN 9782-79-764455, doi:10.2760/358256, JRC108354), and given the specific mandate
provided in the Green Deal Digital/data strategy,-[E\el measures addressing energy efficiency in this sector will
neal to be considered in dedicated future assessment of energy efficiency policies.

1% This is the case for the policy option of-using wastéeat from high to medium temperature combustion
processes, for which further assessment would be needed to beltestand the energy savings which could be
achieved coseffectively and the framework of measures which would be needed to remove the regulatory barriers
preventing it. Further and dedicated analysis would also be needed to assess the role of mefgngethbrgap
between company audit results and their implementation. Alongside willeveUmeasures, national schemes which

are in place to implement the annual energy savings goal (Art. 7 of the EED) could also be directed more towards
companies (botlarge and SMESs), by replicating or scaling up the existing best practices.
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Across all sectors, the modelling results point to positive environinenpacts of further
electrification of the economy a key avenue for energy system integration and thus cost
effective decarbonisatidif - in particular inroad transport and low to medium temperature
heating and cooling, driven bgnoderate and high intsification of renewable and energy
efficiency policies.

Economic impacts

High intensification of energy and transport policies in REG requires significantly higher
investments (mainly linked to increased renovations as well as heating equipment change in
residential and services sectors) than other options achieving the same GHG ambition, but the
upfront capital costs are later compensated by the energy purchases expenditure reductions.
CPRICE scenario is constructed differently aras$ a result of relyip principally on the carbon

price and not on policies has lower upfront capital costs (notably linked to renovations) but
higher energy purchases costs throughout the projection period. Impacts on investments
(annualised) and energy purchase lead tewifices in energy system costs of the scenarios.

In general, the variation of energy system costs for the increased GHG ambition is limited.
Looking at the energy system costs excluding carbon allowances payments and excluding
disutilities in the 202130 perspective: CPRICE appears as the scenario with lowest costs, with
MIX being very close to CPRICE, and REG being more expensive. The situation actually
reverses when carbon pricing payments and disutilities are included, where the REG scenario
presents thdéowest cost. In the 20330 perspective, the differences in system costs including
carbon pricing payments and disutility costs become more amplified, with REG being
significantly lower than other scenarios because of the-tleimg benefits of energy eéiiency
measures of this scenario.

Clearly, taking into account considerable investment needs across all scenarios, an optimal
allocation of investments in the energy system where they make most economic sense is of
importance. This is reflected in modall where investments are optimised with availability of
RES resources and EE potentials, which contributes to reducing energy system costs. In policy
terms, this underpins the importance of EU initiatives whose aim is to optimise the functioning of
the enegy system in line with the recently adopted Strategy for Energy System Intefjfatiuh

the Hydrogen Strategyf.

Alongside the increase in system costs, significant additional (to BSL) savings in terms of fossil
fuel import bills (0.20.2% of GDP in 2030are also projected for all scenarios. These savings
are similar across various pathways, though they are slightly higher with energy and transport
policies most intensified, i.e. in scenario REG.

1% Renewabledased electrification can make power systems more flexipldg smart charging and use ofcadled
vehicleto-grid services in transporgnd resilient e.g. due tiess exposure to volatility of international fuel prices,
while making the wider energy system more secure and less reliant on fossil fuels. At the same time, it offers
significant efficiency gains in primary energy use. It reduces pollution, leadingpmved health. The modern
automation and control systems that are an integral part of renevbalked electrification can also boost economic
productivity and improve the quality of living conditions.

157 COM(2020) 299 final
1%8 COM(2020) 301 final
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Social impacts

In the previous sections it becomes appatteaitthe rising cost of energy required to decarbonise

the system has some impact on the share of income which the European households spend on
energy. In all scenarios, households spend a higher share of their income on-reaézdy
equipment and a satler share on fuel expenditure (see section 6.5.2). The key benefit of more
ambitious EE and RES policies is in better shielding of consumers from the impact of increasing
energy prices both in the buildings sector (residential and services). Importaigleffect
amplifies over time.

While impact of the higher GHG ambition on relative welfare across income groups even without
redistribution measures seems limited, targeted measures to protaéacéome or vulnerable
consumers should be intensified.egy policies can help better protect vulnerable consumers
who most often inhabit buildings with low energy performance and that would benefit most from
deep renovations. Likewise, renewable policies, including those aiming to incentivise self
consumptiongould also contribute to address energy poverty.

The social impacts of the increased ambition are first and foremost visible in terms of the heating
bill and costs of renovations. To maximise the -@dfdctiveness of policies, the worst
performing builing segments should be targeted as they are the ones maximizing effects on
efficiency at a lower marginal cost. Such an effect could be achieved with measures targeting
specific profiles of buildings owners and users as well as specific obstacles aarsarriheir
renovations. Conversely, a blanket economic disincentive alone (e.g. through a carbon price or
via taxation) could be less effective in case of buildings owners with low income or in presence
of split incentives. This example speaks alsoawofir of targeted measures to address specific
market failures, designed in a way to maximise effects on emissions reduction, overall systems
costs and addressing distributional effects.

A general conclusion on the future policy mix, is that both econdngentives and specific
targeted regulatory measures are needed, the latter addressing market failures and barriers
preventing energy efficiency and renewables investments (see annex 9.8).

6.7 Impacts of ETS extension and interaction with the ESR

This sedbn takes an increased ambition as a starting point and summarises the impacts on the
current key crossectoral climate policy instruments, the EU Emissions Trading System (ETS)
and the Effort Sharing Regulation (ESR). The analysis focuses on a GHG oambitel

of -55%. Starting from analysing policy impacts in the current scope of the two policy
instruments, it then assesses different options to increase the role of carbon pricing notably by
extending the scope of emissions trading. More detailed am@dyzrovided in annex 9.7.

6.7.1 Environmental impacts of policy aspects: impact on ETS and ESR

The existing 2030 climate and energy legislation features a targdB8%f reduction in GHG
emissions from the ETS sector compared with 2005,-20% reductionn the ESR sectors to
achieve at least40% domestic GHG reduction compared with 1990e Tnhcrease in climate
ambition to-50 to-55% below 1990 would lead to significantly higher GHG emission reductions
than legislated both in the ETS and ESR secibable 26 below provides an overview of the
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emission reductions achieved for the current and different changes in sectoral SE@Sawfd
ESR based on the modelled scenarios.

The ETS sectors, even with a changed scope, are projected to reduce emisstoosnpared

to 2005 than the ESR sectors, driven by gheater scale of cosfficient emission reduction
opportunitiesof the power sector, while industry reduces less. From the current ESR sectors, also
buildings show a similar level of mitigation pat&al as ETS sectors with an increased energy
efficiency already in the baseline and stepping up of fuel switching in the policy scenarios. In
contrast, transport reduces less, with road transport only reducing a bit more than 25% over this
period. For thecurrent ESR sectors, the reductions would-2fe to -40% for-55% GHG. See

annex 9.5.2.1 for more detail on the typecostefficient reductions achieved per sector under

the different scenarios.
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Table 26: ETS scope extension and projected ambitiorisleneETS and ESR for different sectoral
coverages

MIX -

BSL Mé)é REG MIX nonFIOZ PR(I:CE Q,I:ILK
variant
Total GHG vs 1990 (including intra EU aviation and navigation)
GHG incl. LULUCF -46.9%| -51.0%| -55.0%| -55.0%| -55.1% | -55.0% | -57.9%
GHG excl. LULUCF -45.1%)| -49.0%| -52.8%| -52.8%| -52.8% | -52.8% | -55.5%
ETS sector GHG % reductions vs 2005 given scope selected
Stationary installations ETS -55% | -60% | -65% | -65% -64% -65% | -69%
+intra EU aviation (current scope) 54% | -58% | -63% | -64% -63% 64% | -67%
(option ETS_1)
+ all aviation + all navigation® -47% | -52% | -57% | -57% | -56% | -57% | -61%

+ intra EU aviation + intra EU

navigation

+ intra EU aviation + buildings +

road transport

; intra EUaviation & navigation + -46% % 550 | -55% 54% 550 | -58%

uildings + road transport

+ intra EU aviation + road transpor] -45% | -49% | -53% | -53% -52% -53% | -56%

+ intra EU aviation + building&’ -55% | -60% | -65% | -65% | -64% | -65% | -68%

+ intra EU aviation + alknergy CQ | -47% | -51% | -55% | -55% -54% -55% | -58%

ESR sector GHG % reductions vs 2005 in different scopes

ESR current scope (option ETS 1) | -32% | -36% | -39% | -39% -40% -39% | -41%
ESR excl. buildings and road transpq -27% | -30% | -34% | -34% -36% -34% | -37%

-52% | -57% | -62% | -62% -61% -63% | -66%

-47% | -51% | -56% | -56% -55% -56% | -58%

ESRexcl. road transport -37% | -42% | -45% | -45% -47% -45% | -48%
ESR excl. buildings -24% | -27% | -30% | -30% -31% -29% | -32%
ESR excl. all energy CO -23% | -26% | -30% | -30% -33% -30% | -33%

Note: The policy options analysed in this section are best reflected by those scenario results, which are not
in italics. Policy option ETS_1 with the current ETS and ESR sectors is best reflected by the scenario keeping
the EU ETS scope unchanged (RE&@ipr@ with additional sectors covered by emissions trading (options
ETS 2.1 and ETS_2.2) are best reflected with scenarios further expanding carbon prieb®y Wk
MIX-nonCO2, CPRICE and ALLBNK). Scenario results presented, which are not gilieathje apre
presented in italics (e.g. BSL results for different sector scopes). Options ETS_3 and ETS_4 are not directly
reflected by the scenarios, however can be approximated by the results of the MIX scenario.

Source: own calculations, PRIMES mddgaINS model

The results of the public consultation show that, when asked to prioritise the three key pieces of
climate legislation (ETS, ESR and LULUCF), a majority of stakeholders believe that all the three
pieces of legislation require an increase ie tlimate ambition. The ETS has the highest
percentage of all stakeholders perceiving the legislation requires a substantially increased climate

159 bue tomodelling limitations, the PRIMESAINS estimates include inland navigation. However, the impact of this

is small.

¥WHaBuUuil dingd emissions as used in the table mean emissions
from electricity consumptio which are covered by power supply). They are in the following and in the modelling
results approximated by adding the emissions for the two
acknowledged that services emissions includes also K amaunt of ETS emissions and rbuoilding emissions,

while the public heat sector includes also district heating emissions including a small amount not covered by the ETS.
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ambition, but at the same time it also had more stakeholders noting that it did not require
additional ambition Organised stakeholders rated the need for substantial increases in ESR
reductions highest.

Impacts on the EU ETS for its current scope

In policy option ETS_1 (the current ETS scope), the BSL scenario would achieve a 2030
emission reduction 0f54% compared to 2005 while the policy scenario REG would achieve
emission reductions 663% by 2030 compared to 2005, increasings#¥ in ALLBNK*®",

Reaching a 2030 cap in line with the emission projections under option ETS 1 for GHG
reductions economwide would require a change of the ETS linear reduction factor, an update
overall recognised as needed by stakeholtfers

A revised linear reduction factor is dependent not only on the 2030 ETS ambition but also on
other elements including its starting yeae thaseline level from which the LRF is applied and

the scope. The Figure 17 gives a stylised representation of how the ETS stationary cap could
evolve taking into account the projected scenario results. ALLBNK would result in the tightest
cap for stationar installations because this scenario requires overall the largest reductions of
domestic sectors. MIX of course results in a more stringent cap thafb®1X

If for stationary installations not only the LRF gets reviewed at some point (in Figure 17 in

2029 , but also its starting | evel (referred to i
overall quantity of allowances over the period could further decrease. In Figure 17 the rebasing

uses as the starting point 2025 emissions levels as projectbe different scenarios. With

rebasing, the LRF needs to change less.

Figure 17: Stylised examples of how to update the ETS stationary cap

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

MIX-50, 2026 Rebase MIX-50, 2026 Update LRF
MIX', 2026 Rebase MIX', 2026 Update LRF
ALLBNK, 2026 Rebase

Source: Own calculations

Regarding scope, for policy purposes, the definition of the cap and LRF setjiiges a robust
and verified emissions data reference point. For the current ETS scope, the ETS Monitoring,

161 ETS ambition based on current ETS scope (including only-Eittaviation).
182 E g. Eurelectric response to the consultation
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Reporting and Verification (MRV) system ensures the data robustness for the covered sectors,
and for a possible scope extension a comparable nsysterequired. This impact and the
consistency with the overall framework will have to be further assessed in the subsequent policy
review.

The installations covered by the ETS today are emitting less than the total cap. This gap between
the cap and the a@l emissions was estimated at around 250 million allowances in 2019 due to
the large reduction of emissions. In the BSL scenario, this difference is projected to continue
early on in the next decade. Accordingly, a large surplus of allowances is tkedgnain in the

system thereby potentially preventing it from delivering the necessary investment signal to
reduce GHG emissions in a cadficient manner. This may only be addresdethe Market
Stability Reserve is strengthened as part of its firgevein 2021. Conversely, an update of the

cap based on rebasing, rather than only updating the LRF will reduce faster any generation of an
excess of allowances.

The implications of an increased ETS ambition on the architecture for addressing carbon leakage
risks are assessed in section 6.9.

Impacts on the ESR for its current scope

The BSL scenario as well as the BIECP variant achieves a 2030 emission reduction of 32%.
In line with the current ESR architecture and scope (option ETS_1), the REG policyicssena
emissions reduced mainly through increased EE, RES, transport and soi@é.npalicies,
resulting for-55% GHG in an ESR reduction of 39% compared to 2005. This is achieved by
significant additional reductions notably in the buildings sector, tand lesser extent in the
transport, norfCO, and norRETS industry sectors.

Ensuring achievement of this emission reduction in the current policy architecture would imply
translating this ambition level into more ambitious national 2030 targets, reqaistep up on
average of 10 to 11 percentage points (p.p.) compared t2%6& EU27 aggregate resulting

from the current ESR targets. 22% of all stakeholders (corresponding to around 40% of those
with a view) support to increase ESR ambition in line vitishcosteffective contribution. The

large increase in emission reductions required points also to the need to consider additional EU
level measures to facilitate achieving those. This would also require a change of the target
trajectories. Based on thercent ESR framework with its two fivgearly compliance cycles, this

could be implemented for the second cycle in 22280.

Contrary to this balanced approach, some Member States and 4% of all stakeholders have
indicated that they want a focus on higleenission reductions in the ETS sectors instead of
tightening further current ESR targets for increasing ambition. The realisation of some of the
reduction potentials, e.g. in existing buildings and agriculture, is seen as more uncertain due to
specific bariers. In the modelling results, the ETS sectors are already expected to reduce more
(see Table 26). And a 5 p.p. additional ambition in the ETS sectors alone would imply at current
ETS scope, a further increase of the ETS target to 70% and in turnlabayireduction factor.

Impacts of changes of sectoral ETS coverage illustrated 5% GHG reduction

If additional sectors were to be covered by the ETS as in options ETS_2, ETS_3 and to a certain

extent ETS_4, this would increase the likelihood dfi@gng the emission reductions in these
sector s, and hence the EUOS GHG target for 203
households would have an additional economic incentive to reduce their emissions in the sectors

newly covered by an ETSd this incentive would rise, even countering possible rebound
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effects from efficiency improvements and resulting cost reductions. It would also help in
diffusing decarbonisation technologies more quickly. With buildings and road transpgrt CO
emissions inluded in the ETS, around three quarters of the current total emissions (around two
thirds in 2030) would be covered by an EU wide cap. This compares to around one third in 2030
in the current architecture. 55% of stakeholders favoured EU wide uniforoncarices through

ETS inclusion in the road transport sector, and 32% in the building sector, with another 32%
preferring the option that carbon prices in this sector would differ from current ETS.

ETS emissions in the main variants of ETS 2 and ETS_8,irthiude the building and road
transport sectors into the ETS or create (at least temporarily) a separate trading system for these
sectors, reduce by 55 to 56% compared to 2005, which is less than in option ETS 1 without
buildings and the road transposdcsor in the ETS. Of stakeholders which have a view on this
guestion, 30% prefer that sectors covered by the ETS remain in the ESR (18% of all
stakeholders), while 15% prefer to exclude them from the ESR (9% of all stakeholders).

The carbon pricing scenas show clearly that building emissions are expected to respond
significantly stronger to carbon prices than transport emissions, with additional reductions
between 2015 and 2030 compared to the baseline of 14 to 15 p.p. for residential and 9 to 12 p.p.
for services, compared to 3 p.p. for road transport. One reason is that in the transport sector, there
are currently already often high explicit or implicit carbon prices through national carbon or
energy taxation, unlike in the buildings sector, and tloeeefhe additional incentive is smaller.

For motor fuels, the EU27 unweighted average of implicit carbon prices of current MS nominal
energy and carbon tax rates reported in the Taxes in Europe database amounts to around EUR
240 for petrol and around EURSQ for diesel.

A strong point of options ETS_2 and ETS_3 is that the ETS has strong enforcement. It thus
scores high on certainty to deliver the environmental outcome. The enforcement mechanisms in
case of norcompliance with the obligations through thedincial penalties under the EU ETS
apply directly to the emitting entity. In the ESR the compliance obligation is on each Member
State, through additional emission factttand standard infringement procedures.

Option ETS_2.1 has some significant implioas for the ESR. It would require a smaller
numerical increase of Member State targets than in the current ESR scope, with emissions having
to decrease by 34 to 36% instead of 39 to 40%. However, the ESR would lose around 55% of the
current emission scopand the share of emissions covered by the ESR would decrease in 2030
from 66 to 67% in option ETS_1 to 32 to 33%. This would leave agriculture as the main
remaining sector (C£and norCO, together around half of the remaining ESR scope), followed

by indwstry with around 20% and waste and energy with both around 10% of the remaining ESR
emissions. The major reduction in ESR scope could also lead to significant changes in Member
State specific cosfficiency gaps to achieve national targets based on &irft@DP per capita)
compared to the 2016 ESR impact assessiiefihe increased role of agriculture would also
invite to revisit the role of the LULUCF flexibility, which has been designed to compensate for
the comparatively lower technical mitigation pdtehof agriculture. See also section 6.10 on
LULUCF for some further context and broader implications.

163|f a Member State misses its ESR target in year x by 1 million tonnes, it would have-fchiesre its ESR target
in the subsequent year by 1.08 million tonnes.
184SWD(2016) 247 final
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The main variant of option ETS_3, which puts the buildings and road transport sector at least
transitionally in a separate ETS, leads to two ETS systénmmughly similar size in 2030, each

close t035% of total emissions. One of the reasons for separate systems would be to first ensure
their robustness, with expected early challenges associated including with a lack of a robust and
verified emissions da reference for the cap setting in the new ETS.

Maintaining ESR coverage in a transitional manner for some sectors newly covered by emissions

trading, as in options ETS 2.2 and ETS_3, can lead to a situation where sectors in the ESR that
are also in th&TS, reduce more than needed in the ESR as a whole, allowing sectors not covered

by the ETS in the ESR to do less than what would beeaftistent. This risk would be reduced in

case the scope expansion covers a large part of ESR emissions or if E&Rat@rget higher.

This risk could also be limited by specific ambitious EU measures in these sectors, such as the F

gas regulation and EU circular economy and waste legislation, or a further greening of the CAP.

Impacts of additional national carbon pimg measures

In option ETS_4, the current ETS/ESR architecture continues, and related architectural impacts
described under option ETS 1 also apply. However, it is complemented by an additional carbon
price incentive to reduce emissions, in principle @édly a national system. An obligation to set

up national trading systems would prioritise the certainty of the environmental impacts and
counter rebound effects from cost reductions. National carbon taxation would have less certainty
to achieve the targed emission reductions. If collectively the national caps are set at a level
below the EU ambition for the sectors covered by these national systems, option ETS_4 will not
achieve the required EU wide GHG reduction.

Setting explicit minimum carbon priceviels for these sectors by a revision of the EU energy
taxation could mitigate internal market challenges by ensuring the same minimum carbon prices
across all EU Member States, but in itself is no guarantee for delivery of the required emission
reduction.

6.7.2 Economic impacts

The general economic impacts of an increased ETS and ESR ambition and various scenarios are
assessed in section 6.4. Options with an emissions trading system at the EU level (options ETS_2
and 3) can assist in first incentivising the cheapest reductisossa®lember States, improving
costefficiency in the sectors covered and delivering increased environmental certainty at the
emission reductions to be achieved. This is not the case with a variant of option ETS_4 with a
national carbon tax, or where natidrirading system do not add up to the required overall
ambition level.

An extension of the EU ETS to new sectors such as in option ETS_2 would not only represent a
significant expansion in the availability of abatement options across the EU, but ase acr
sectors compared to the current situation. It would create a more integrated carbon market with a
single carbon price, which could hence drive emission reductions where they are overall most
costefficient. It would ensure the maximum cedticiency and not distort the single market.

By contrast, options ETS_3 and ETS_4 could lead to different carbon prices for the buildings and
road transport sectors, the current EU ETS sectors, or across Member States, and could therefore
possibly be more adapted doverse abatement potentials and ability to pay of different sectors
and Member States. This needs to be weighed against the problems, which the different national
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prices or different prices in different sectors, may create for the level playing fithe single
market, in particular but not only in road transport.

Covering building emissions fully by the current ETS (options ETS_2.1 and ETS_2.2) would
provide a level playing field in terms of carbon pricing of domestic fégslled heating systems
with district heating and electric heating already now covered by the ETS. Similarly, covering
road transport emissions fully by the current ETS would provide a level playing field in terms of
carbon pricing of fossifuelled road transport and rail witheetric vehicles and electrified rail.

In principle it is difficult to argue for double EU regulation from an economic perspective, as for
the same emissions two different parties would be obligated to reduce them, leading to potential
inefficiencies. Howeer, there is ample evidence that at least the short term price sensitivity in
the buildings and transport sector is relatively fSwhence prices either cannot overcome all
barriers or might need to be very high to achieve the outcome, a risk which npadeld the
resul ting car bmECPRIOEIican enly ceflect fio@ Qeftdin@xent.

In option ETS_2.2 the economic rationale for keeping the sectors newly covered in the EU ETS
also in the scope of the ESR is to limit the carbon price impdd fig the industry sector by
continuing to make sure that important faice-sensitive abatement potentials would be
addressed by the Member States. To be efficient, Member States would need to take into account
the development of the EU ETS price ardiihpact on their domestic emissions in these sectors
when specifying their policies.

Option ETS_3 creates an EU level carbon pricing instrument to facilitate theffioignt
achievement of the ESR reductions, while acknowledging that there are etiésrnaks
amenable to be addressed by prices, for which targeted national policies (and/or some targeted
intensification of EU wide energy efficiency and renewables policies) could be also economically
useful.

In option ETS_4, the variant with nationadrbon taxation has the economic advantage over
emissions trading that prices are more predictable (subject to political interventions). However,
emissions trading enables emission reductions to take place where least costly. In the few
countries that havan effective carbon taxation for buildings and transport, carbon tax levels are
often higher than current EU ETS prices.

Notably in the building sector, the introduction of the carbon pricing will have a material impact
on end user prices. While this wdukxactly provide for the economic incentive to reduce
emissions, it can also affect lower income households (see also section 6.5.2).

Figure 18 shows the sensitivity analysis for the effect of different carbon prices on fuel prices
both in road transpo&nd buildings in 2030.

185|CF et al. (forthcoming)
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Figure 18: Average EU end user prices (2030 estimate)
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Source: Enerdata, derived from EnerFuture (EnerBlue Scenario)

The cost efficiency of the ETS at achieving additional emissions abatement might be limited by
the current heterogeneity of the national fuel tax landscape.

Auctioning is the default method for allocating allowances in the EU ETS, because it is the most
economically efficient and simplest system and avoids windfall pt&fitEree allocation of
allowances is only continued as a safeguard for sectors at a significant risk of carbon leakage.
However, both the buildings and road transport sectors have rilasivall or norexisting
competitive pressure from outside the EU.

As discussed in section 6.4.2 auctioning puts a price on an externality, and allows recycling
revenues. If used to reduce distorting taxes it decreases the overall economic impacts and can
even spur growth. It can also be used to invest in precisely theddwn investment needed to
decarbonise. This is line with the outcome of the consultation, where the largest share of
respondents perceived that the revenue from carbon pricing shouldelleto finance green
technologies and lovemission mobility infrastructuré’

6.7.3 Social and distributional impacts of policy aspects

The results of the public consultation show that the social acceptability is often perceived by
stakeholders as the largestfienge in relation to an extension of emissions trading to buildings

and transport. The general social and distributional impacts of an increased ETS and ESR
ambition and various scenarios are assessed in sections 6.4 and 6.5. Many of the policy aspects

186 See e.g. Sijm, J., Neuhoff, K. and Chen, Y. (20@8), cost pass through and windfall profits in the power
sector Working Paper 0639 and EPRG Working Paper 0617.
187 This was particularly selected by professicstakeholders.
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depend on the details of policy proposals, thus only a few policy related considerations can be
provided at this stage.

The impacts of a uniform carbon price for these sectors under options ETS 2 and ETS 3 are
expected to vary across Member States, daépgralso on the way ETS auctioning revenues are
distributed. Options ETS_2 and ETS_3 with ETS coverage of new sectors while maintaining
them in the ESR could lead to additional distributional impacts between Member States
depending on whether the natioE3R targets would be significantly less or more stringent than
ETS induced reductions.

The ESR has a relevant distributional impact on different Member States, mostly determined by
the extent of gaps between emissions and taf§efhe scenarios indicatthat additional
emission reductions compared to the baseline under the current ESR scope (option ETS_1) are
roughly equally distributed between higher income and lower income Member States.

6.7.4 Administrative impacts

Presently inventories of ESR emissions based on the economy wide GHG reporting by the

EU and its Member States to the UNFCCC from which the verified ETS emissions data are
subtracted for each Member State. If emissions trading is extended to new sectors (options
ETS _2and ETS_3), it must be psible to measure and monitor emissions with high certainty
and at reasonable cost and be able to attribute it to individual entities. The results of the public
consultation show that administrative complexity and implementation of robust monitoring,
repoting and verification systems are among the largest challenges identified by stakeholders in
relation to an extension to new sect$Ps.

An extension will require a new monitoring, reporting and verification system for the additional

sectors. An extensiorotnew sectors will trigger costs related to the setting in place and the
operating of such a system, both for the regulated entities and public authorities, including in
terms of I' T infrastructure and humaasystemsour ces
would imply obtaining a permit, a registry account, putting in place a monitoring, reporting and
verification system, obtaining and surrendering allowances. Public authorities would need to

ensure the running of the system and compliance byatsguéntities with its requirements.

Different competent authority structures in the EU ETS framework are encountered across
Member States. In most Member States more than one competent authority is responsible for all
activities of the ETS. For this reans and due to possible coordination of monitoring and
reporting with already existing requirements for the purpose of excise duty, it is not possible to
give quantitative figures on the administrative costs incurred by regulators in the various Member
States.

188 See for details section 5.1 of the impact assessment of the Effort Sharing Regulation proposal, Commission
SWD/2016/0247 final.

189 The results of the public consultation show that the highest ranking in terms of challenges stemming from the
administrative complexity and implementation, of a robust monitoring, reporting and verification system was given by
consumer organisations (gig a ranking of 5 out of 5), followed by business associations (giving a ranking of 3.9 out

of 5) and company/business organisations (ranking 3.8 out of 5). On average, public authorities ranked the challenge
3.7 out of 5. Hungary for example explicitlyeidtified in its position paper accompanying its response to the public
consultation the high administrative burden as one of the main problems of including the new sectors into the ETS.

105



Looking at the setting in place of the system, the option whereby the existing ETS is extended

(option ETS_2) has the advantage that the use of the existing infrastructure may be more obvious.

With regard to the costs associated with operatingybem, options ETS_2 and ETS_3 would

trigger recurring administrative costs and burden for regulated entities and public authorities. The

cost of monitoring, reporting and verification in the current EU ETS has been estimated to
represent about 70% of thetal transaction costs and average MRV costs per entity have been

esti mated at around 2% Ftlemord, adminiatrativeacostls influd® 7 G/ t (
fees for the use of the registry which differ in the Member States

Because of the large numbof small emitters (many of which are private persons) in the
buildings and road transport sectors, a downstream approach such as in the current ETS whereby
the emitters themselves are regulated does not seem feasible when extending emissions trading to
the two sectors. An upstream approach whereby not the emitters themselves but entities further
up the supply chain are regulated, can remedy the challenges associated with the large number of
small emitters in the two sectdfs It must thereby be ensurdtht the chosen point of regulation

is technically feasible (volumes can be monitored and reported, and end use known), that
incentives to reduce emissions can be passed on to consumers, and that the administrative costs
are proportional to the reductiorfest.

An assessment against these elements shows that the regional distributors*fortagas
warehouses for dil* and distributors for coal could qualify for being upstream regulatory points.
While there are more than 2,300 regional distributors for tpes,cost of identifying supply
streams to buildings and filling stations is expected to be moderate. With respect to oil, the
number of regulated entities would be high (there are approximately 7,000 tax warehouses) but
the administrative costs for thesatiges would be moderate since they are already heavily
regulated and an administrative quantity metering system for monitoring and reporting already
exists for the purpose of excise duty. With respect to coal there would be a relatively high
number of rgulated entities (there are about 3,000 coal distributors). In comparison to the
markets for oil and gas, the administrative impacts would be significantly higher since there
would be many smaller regulated entities which have hardly been regulatedavp ameh which

would need to establish reliable monitoring and reporting systems. Adequate measures would
need to be put in place to mitigate this tak

The above shows that with an extension of emissions trading to the two sectors as foreseen in
options HS_2 and ETS_3, the number of regulated entities would more than double compared to
the current number of regulated entities under the EU ETS. However, it can be expected that the

170 Monitoring, reporting and verifying emissions in the climate econa?dyMarch 2015, V.Bellassen, N.Stephan,
I.Cochran, 3JP.Chang, M.Deheza, G.Jacquier, M.Afriat, E.Alberola, C.Chiquet, R.Morel, C.Dimopoulos, I.Shishlov,
C.Foucherot, A.Barker, R.Robinson. Nature Climate Change, Vol. 5, April 2015

1 hitps://ec.europa.eu/clima/policies/ets/registry _endtab

172 For example, EDF have argued that a -@ffitient solution could be to place compliance obligations for small
emissions sources highap in the supply chain, e.g. on fuel suppliers and distributors.

173 principle also Transmission System Operators (TSO) could qualify as regulated entities, but given that TSOs are
not the legal owner of the gas, possible legal obstacles at this laviel meed to be considered.

174 il refineries could in principle also be chosen as point of regulation. In that case it would be necessary to also
regulate imported and exported oil, which is not the case for tax warehouses.

17 This could include for exampleequiring coal suppliers to monitor both coal they purchase and coal supplied to
endusers in a madsalance approach, and an assumption that in principle all coal that passes through a supplier is
intended for endisers in the built environment, unlessyen otherwise.
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monitoring and reporting rules that would be adopted for the upstreamteepalaities would

be not more complex than in the current EU ETS system. In the new sectors, only sales of largely
standardised fuels for combustion purposes would be monitored. The calculation of emissions
could continue to rely on emission factors,rathie current system.

Adopting an upstream approach when extending emissions trading to the two sectors as foreseen
in options ETS 2 and ETS_3 would lead to a hybrid system whereby some entities currently
already covered under the EU ETS would continue to be regulated downs&asq risk of

double counting (e.g. upstream coverage of fuel being supplied to installations already covered
by the EU ETS) or risk of loopholes (e.g. larger 1S gas consumers that do not purchase
their gas from the distributors but have insteadractliconnection to the gas TSO network)
would need to be assessed appropriately.

If all fossil fuels emissions were included into an emissions trading system, it would not be
necessary to differentiate between individual sectors. Still, the challengésgcénom the
combination of an upstream and downstream model (i.e. replacing the EU ETS with a hew EU
wide-all-fossiHuels upstream emissions trading system) and the risk of double counting would
exist and need to be addressed. While a shift to a fullagye model may be seen to solve MRV
issues, it would mean an overhaul of the ETS, which has proven to work well.

To the extent that the sectors are included into a national emissions trading system (option
ETS_4), it is likely that precise coverage andutation in the different Member States would
differ leading to a heterogeneous design. However, the national systems could be mere tailor
made in function of the existing situation in a Member State.

6.8 Climate and Energy Policy Architecture: ETS extensionZarbon taxation
and need to intensify energy and transport policies

The core scenarios analysed in section 6.2 to 6.5 represent in a stylised way interactions between
climate and energy policy architectures, representing a more energy and transpodrpaicy

policy mix to achieve the overall ambition (REG), a more carbon price driven policy mix
(CPRICE) and a policy mix combining stronger carbon pricing with intensified energy and
transport policies (MIX) with a variant intensifying @0, policies (MX-nonC0O2). Following

the more detailed analysis of options to strengthen the climate policy architecture (section 6.7)
and to intensify renewables and energy efficiency policies (section 6.6) the aim of this section is
to analyse the interaction of thegelicy options, illustrated for a GHG emission reduction of

55%.

Policy interactions are already manifold between existing climate and energy policies. A
particular focus of this section is on the building and transport sectors, as they are coveeed by th
horizontal legislation on GHG emissions (Effort Sharing Regulation), on renewables (Renewable
Energy Directive), energy efficiency (Energy Efficiency Directive, Energy Performance of
Buildings Directive) and fuel infrastructure (Alternative Fuels Infuature Directive), but
currently, except for aviation, not by the horizontal EU carbon pricing instrument, the EU
Emissions Trading System. In addition, several pieces of sector specific EU legislation apply.
The policy scenarios clearly show that amhiiopolicies are needed to achieve the overall
climate ambition increase. The focus of this section is mainly on new policy interactions between
intensified renewable energy and energy efficiency and transport policies and possible new EU
carbon pricing paties through coverage by emissions trading or mandated carbon taxation in
two sectors: buildings/residential and services heating and road transport.
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The strengthening of existing renewable, energy efficiency and transport policies builds on
intensifyingand reinforcing existing interactions between specific policies on energy efficiency
and specific policies fostering renewable energy, in line with the Energy Efficiency First
principle. To succeed it is of utmost importance to exploit synergies and¢d@esiktency of the
reviews of the Renewable Energy Directive, the Energy Efficiency Directive, the Energy
Performance of Buildings Directive and the EU Ecodesign and Energy Labelling Framework.
The REG scenario reflects this reinforcement with, in 203D7do 1.1 percentage points (p.p.)
further final energy consumption reduction than in the other scenarios, as well as a 0.3 to 1.2 p.p.
higher renewables share compared to the other scenarios. This synergetic effect comes with a
drop of the total amountf direct renewable final energy consumed compared to baseline (BSL,
of -3%) and the other two scenarios, which increag&blcompared to BSL. This is also partly

due to the higher rate of electricity use in final energy consumption compared to basdline (bu
similar as in MIX and CPRICE) which contributes to both renewables and energy efficiency. The
absolute amount of electricity used in final energy is 2% lower than in baseline2&dadiver

than in the scenarios with carbon pricing.

The success of thigolicy mix would also depend on exploiting synergies with other relevant
policies, essential to deliver on a more integrated energy system as put forward by the
Commission in its recent stratédy such as the review of the TER regulation, sustainable
product policy, circular economy and biodiversity strategies, etc. As it is composed of a large
number of individual policy elements to address specific barriers, the detailed policy interactions
and challenges can only be analysed once these policy eleanentwre clearly specified. An
example of such interaction is that the impact of very strong policies targeting only the building
envelope would lower the energy demand and reduce the need to also look for renewable
solutions to meet the remaining demamad viceversa, policies targeting only renewables
deployment could limit the incentives to improve energy efficiency, as savings of energy coming
primarily from renewable sources might seem less attractive. Limited information and lack of
highly skilled workers regarding the availability of options regarding heating requirements could
lead to subpptimal decisions prior to or during a renovation, which could be either non
renewable based or result in oxgzed solutions.

There are clear interactions oktdescribed policy mix with the EU Emissions Trading System,

as it lowers the additional carbon price incentive needed to redugerna€sions in the power,
industry, electric heating and district heating sectors. The MIX scenario reflects this policy
interaction with intensified policies on energy efficiency and renewable energy resulting in
significantly | ower caldimen epdi ge2Z30.i0i1I0Y viO@IBOO o f U -
be an important feature of limiting the impact on traditional ETS sedtosmase of scope
expansion in the EU ETS. Interactions with the Effort Sharing Regulation are different in nature.
The binding national emission reduction targets under the latter have mainly the function of a
safeguard that the intended energlated erission reductions through the specific policies are
achieved, incentivising Member States to effectively implement policies and mitigate
distributional effects between Member States, while ensuring that also in the ESR sectors not
addressed by renewablazdaefficiency policies (currently around 40% and in 2030 around 45%

of ESR emissions) sufficient emission reduction policies are implemented at the national level.

176 COM(2020) 299 final
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Very strong EU energy efficiency, renewable and transport policies can also lower themeed f
national emission reductions in other effort sharing sectors.

Extending carbon pricing by means of trading emissions or carbon taxation to other energy use
sectors such as buildings and transports can lead to significant interactions with the described
specific policies. The provided financial incentive for low emitting energy uses and financial
penalty for high emitting energy uses can positively influence market diffusion of minimum
energy performance requirements for buildings,, @@ission standard®r vehicles and eco

design standards e.g. for boilers and water heaters. It can also drive the quicker diffusion of the
use of renewable energy in heating and transport and hence help achieving the objectives and
obligations under the Renewable Energyebiive. Such effects would strongly depend on the
level of the carbon price. As regards buildings renovations, carbon price alone is however
expected to have a limited impact on deep renovations. These interactions are reflected in the
changes to baseliria the CPRICE scenario, reducing final energy consumption in ESR sectors
by 5%, increasing RES H&C shares by 6 p.p. and renewable final energy demand by 12%. ETS
or carbon taxation is one instrument to provide the additional economic incentives for energy
efficiency and renewable energy investments.

Stronger incentives for electrifying demand which put the same price tag on fossil fuel energy
use in buildings and transport as in the ETS lead to 2% higher electricity share in final demand
than in baselineA drawback from an environmental perspective is a stronger incentive to use
bioenergy, the use of which compared to baseline would increase by 5%, however 1 p.p. less than
in REG. A drawback from a social perspective are the higher energy prices for eonsAm

policy example where such policy interactions can be illustrated is the ambitious Swedish carbon
taxatiort’””. Hence sustainability safeguards for bioenergy and redistributive elements as
accompanying measures would gain further importance.

There aresome interaction differences which depend on or link with the choice of the carbon
pricing instrument, ETS or carbon taxafithThe EU is competent to set up an EU ETS and has
experience with it, while taxation is largely a Member State prerogative,hvetBW only setting
minimum tax levels to safeguard the internal market, and also this only if all MS agree. There is
an emerging national experience (see discussion of the German example) aABUextra
experiences with emissions trading systems includiniglibgs and/or transport. Electrification,
which already in BSL increases from less than 25% now to more than 30% in 2030, expands its

177 sweden has been one of the pioneers in carbon pricing, with a carbon tax in place since 1991, nowadays at
EUR 110tCQ for heating and transport fuels, adding to energy taxation. For heating, sustainable biofuels are
taxed. Similarly, biofuels in the transport sector must be classed as sustainable in order to be eligible for tax
deductions. In addition, there are several other policy measures in place, including an emission reduction obligation for
suppliers of gsoline and diesel to decrease emissions by continuously increasing the share of biofuels imtixe fuel

As a result of the carbon tax and complementary policies, in particular buildings emissions were reduced. Also, the
decrease in road transport emissigeen since 2007 is mainly attributed to the fact that road transport is operated with
an increasing proportion of biofuels. On energy prices, Swedes have been generally willing to contribute and have a
positive attitude towards societal climate initias. However, public opposition against increasing fuel prices has been
growing, mainly in rural areas (ICF et al., forthcoming).

178 Today, energy taxation leads to implicit carbon prices, but does typically not address the carbon content explicitly,
hencedistorting the direct emission reduction incentive. Highly divergent national rates are applied in combination
with a wide range of tax exemptions and reductions, which can, de facto, be seen as forms of fossil fuel subsidies,
which are not in line with # objectives of the European Green Deal. Provided that they areesalhed, carbon

taxes could nevertheless have a price signal potential.
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coverage and potentially shifting emissions from effort sharing sectors, including buildings and
transport, to the existg ETS sectof$’. The more a sector is using electricity, the stronger the
argument to put electricity and fossil fuels used on equal footing in terms of carbon pricing, as is
currently the case for industrial combustion, combined heat and power (CHP)istct d
heating. As the picture is very different for buildings and transport, the details are covered in the
sector specific annex 9.8.

As analysed under option ETS_4 in section 6.7, beyond this economic argument, an ETS with its
fixed emission quantitprovides also certainty to achieve emission reductions and hence the EU
GHG target than a carbon tax and is robust towards rebound effects. However, there is a risk that
given the historically rather low elasticity of demand the necessary carbon prieasiesmight

be higher than modelled. This could be the case if accompanying policies to address other market
barriers are not there or less effective, or national governments feel responsible anymore. The
analysis of the option ETS_2.2 and ETS_3 in pdratlean ETS coverage the ESR should be
maintained tackle this issue in more detail. Carbon taxation has target uncertainty but the
economic advantage that prices are more predictable.

Although Member States have gained extensive experience with settargEld ETS between

2008 and 2012, there are also higher administrative costs to set up an ETS where it cannot build
on existing taxation rules, as analysed in detail in the previous sections. This also illustrates that
the policy details matter greatly, nonly in this respect. But also carbon taxation can come at an
administrative costs and economic inefficiencies, either through many exemptions and
differentiations, as observed in energy taxation, or through different national systems which
impact the iternal market. And it should not be forgotten that also the Renewable Energy and
Energy Efficiency Directive include obligations on companies which lead to administrative costs.

Based on considerations above, there are a number of arguments in favwubiofirtg elements

from both policy mix approaches, which is already the case in several Member States. Economic
incentives are important, as e.g., the increase in building and transport emissions following the
decrease of oil and stabilisation of gas wigethe second half of the last decade indicates. But

so are specific measures targeted to address either specific barriers or addressiifgctiost
untapped potentials related to specific alternatives to fossil fuel use. There is no doubt that
specifc renewables, efficiency and transport policies will continue to be of crucial importance,
such as to address the siptitentive dilemma in building renovation, increase coherence of
energy infrastructure planning, supportive licensing procedures, tnisi®f greener
certification procedures or ensuring better available information for energy consumers. Also in
countries with emissions trading covering buildings and transport sectors, the ETS in these
sectors is typically seen as part of a broader potix. This is also reflected in stakeholder
views Most stakeholders see carbon pricing in buildings and transport as complementary to other
sector specific policies (64%, 1009), while few favour a regulatory only or carbon pricing only
approach (14% eaghStakeholders favour for both sectors that the carbon price should be set at
EU level (77% for transport, 64% for buildings).

Such combinations require sector specific discussions. Specific illustrations for the
buildings/heating and transport sectors arovided in annex 9.8.

19 The latter are already impacted today due to actions in th&mf6rsectors
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6.9 Implications of ETS policy architecture for addressing carbon leakage
risks

Industrial emissions reductions stagnated between 2013 and 2017, a period with low carbon
prices and a large surplus of EU ETS allowances on the matsttrénd reversed in 2018 with

the introduction of the Market Stability Reserve. The assessment confirms GHG reduction
potential remains in the industrial sector, with the MiX reducing C@emissions in industf§’

by 21% in 2030 compared to 2015, whitr REG, MIX, CPRICE and ALLBNK reductions
range from-23% t0-26%. Other assessments based on the ETS benchmarking data and a bottom
up study confirm this magnitude of reduction potential (see annex 9.4.2.7 for more details)

Overall industrial sectors wadilbe reducing less than most other sectors (see section 6.2, Table
6) in the period 201% 2030, largely based on existing technologiBisere is thus a risk of a
significant gap between these short and-taith reductions and the need for the uptake of ne
innovative technologies to decarbonise by 2050. Demonstrating them at scale is crucial in the
coming decade.

Using macreeconomic modelling tools impacts were assessed of increased climate ambition on
energy intensive industrial sectors. The resultdcatd that without increased global action,
increasing climate ambition in the EU typically results in a negative impact for the energy
intensive sectors. Impacts are significantly limited with free allocation. Sectoral production can
be positively impaci@ if the climate policy and any associated carbon revenues are seen as
boosting investment and economic development (see section 6.4.2, Table 16 and annex 9.5.3,
Table 49). None of the modelling assumed any additional measures to protect against carbon
leakage®™.

Free allocation in the ETS is determined by benchmark values and from 2021 periodically
updated production ddfa There is a limit to the total free allocation, set at 43% of the total cap
for stationary sources with a further 3% buffer. If thip ¢s reduced with increased climate
ambition, then there is a higher likelihood that free allocation based on benchmarks will
overshoot this available limit. If this occurs, under the current rules of the ETS, a Cross Sectoral
Correction Factor would appfpr the remaining years in the period 262130, lowering all free
allocation to respect this overall limit.

A stylised assessment was made of the likelihood of the application of such a downward
correction of free allocation if the cap in the ETS (cuiriscope) was set to achieve by 2030 the

180 ncluding refineries

181 Carbon boder adjustment measures will be subject to a specific impact assessment to be prepared by the European
Commission by 2021.

182 The benchmark values are set using the historical applicable benchmark in the peri@®ZDaBd applying an

annual reduction rat This annual reduction rate is determined by the historical progress of the benchmark, i.e. the
10% best installations, and is limited to a rate of at least 0.2% annually and at most 1.6% annually. This rate is applied
on the benchmark value of the y@f07/2008 and thus can lead to a benchmark that is at least 3% and at most 24%
more stringent in the period 202025 compared to the benchmark applied in the period-2023. For this
assessment estimates have been calculated for the period 2023 sing preliminary data. The benchmark values to

be applied for the period 20262030 will be based on the emission efficiency of installations in years 2021 and 2022.
As this data is not available yet, a conservative approach has been taken using ndniprineements for this
assessment.
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projected emissions of the Mi0, MIX and ALLBNK scenario (see Figure 1) An ETS cap

in line with a 50% GHG reductions scenario (MBR) would not be expected to require a
correction. If the caps are set in liwith the higher projected GHG reductions of the 55% (MIX

and ALLBNK), then it would still be likely that no correction applies for a cap that only changes
the LRF in 2026. Instead with an approach that would rebase the cap for stationary installations
in 2026, then a correction may apply in 2030 for a cap in line with MIX, and in 2029 and 2030
for a cap in line with ALLBNK.

To be noted that these calculations are subject to uncertainties, including the estimated future
production levels of industrial secgrthe future benchmarks which will only be decided by end
of 2020, general modelling assumptions as well as the methodology of how to update the LRF.

An extension of the scope of the ETS would in principle increase the total amount of allowances
(see ale section 6.7), and with the current ETS structure (57% auction share and 43% free
allocation share with a 3% of the cap free allocation buffer sourced from the auction share), the
application of a correction of free allocation is even less likely. In tteese would be less free
allocation to some sectors, linked to a carbon border adjustment mechanism, there would in
principle be less likelihood of a cross sectorial correction factor being applied.

The Covid19 crisis has affected industrial productiona major way and it is as yet unclear
what the longerm impact will be on industrial production and restructuring. This is not yet taken
into account in this assessment.

6.10 The role of the LULUCF policy architecture in achieving increased
ambition in GHG removals

This section assesses the options as presented in section 5.2.2.5. Further detail can also be found
in annex 9.9. The current LULUCF legislation creates an incentive for Member States to keep the
sink from deteriorating compared to a benchmark stiohic land management practices. The key
benefit of this approach is that it integrates the very diverse geography of the EU, where each
Member State has a specific profile of land use, climate conditions, etc. through a common
bottomup approach, and sfuards the LULUCF sink from deteriorating beyond what existing
practice would result in. For instance, the current approach takes account of increasing forest
harvesting rates well beyond historical practice.

Section 6.2.3 gave an overview of how the LULKEJsink can develop over the next decade
following a set of different scenarios. Table 27 gives an overview how the different LULUCF
scenarios as assessed in section 6.2.3 can generate LULUCF credits under the current LULUCF
regulation. In the worst caséuation, if Member States do not achieve any improvement in the
accounted sink and simply meet the No Debit scenario, generating no LULUCF credits, this
could result in a deterioration of the sink to 225 M§&Q by 2030, notably with ageing and
harvestiry in forests negatively impacting the sink profile.

183 The exercise took into account data from the European Transaction Log (EUTL), data received as part of the NIMs
as well as the production projections assumed in the baseline scenario with the PRIMES model.
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Incentives exist in the current LULUCF regulation to improve on this, notably the flexibility of
the LULUCF sector to the ESR with maximum of 262 Mt over the period-302% Given that

this flexibility to the ESR is fixed per Member State and cannot be traded between Member
States, it is unlikely that the full 262 Mt flexibility will be used over the 10 year period. As such
the incentive signal provided by the current clienpblicy architecture to take increased action in
the LULUCF sector is limited and ratherline with the FRL scenario than scenarios achieving a
higher sink by 2030.

These higher sink scenarios (MIX and notably LULUCF+) would have to rely on othersciive
achieve an improved sink than those of the current climate policy architecture, which for instance
does not provide any direct incentives for farmers and foresters to take action on the ground.
Other policies such as the CAP strategic plans or thdiBirsity or forthcoming Forest strategy
could provide some additional incentives.

If targets in the ESR/ETS would be set following options as presented i n section 6.7.1, Table 26,
and assuming inclusion of the LULUCF sink in the total GHG target ionaervative manner

(see section 6.1'%), and at the same time achieving by 2030 a LULUCF sink as high as
estimated in the LULUCIMIX and LULUCF+ scenario would allow the EU to enhance its
overall ambition beyond the 50% or 55% GHG tadfjetror instance thé&REG, MIX and
CPRICE scenario would achieve GHG reducttdhsf 56.5% and 57.5%, respectively, with a

sink as in the LULUCHMIX and LULUCF+ scenarios.

Table 27: LULUCF credits generation estimates by 2030 (Mt€q)

No Debit FRL LULUCIMIX LULUCF+
ForestLand 0 26 64 84
Agricultural Lang 0 6 6 21
Wetlands’ 0 0 0 10
Total Credits 0 32 70 115
Reported sink -225 -257 -295 -340

Note: *Forest land includes managed forest land, afforested land and deforestedahd inclusion of
managed wetlands in national LULUCF accounts is currently optional but this should be revised for the
period 20262030

Source: UNFCCC inventories, GLOBIOM model

Option LULUCF_2.1: Increase the flexibility of LULUCF credits towards tf€SR and/or ETS

This option would allow for increased flexibility from the LULUCF sector to the ESR, and
potentially to the ETS. Assuming that costs and challenges are higher in ESR sectors to achieve

184 For the eisting 2030 framework this flexibility was assessed as representing up to around a quarter of the total
additional reduction required in the n&TS compared to baseline projected. For more information see
SWD(2016)249 final

185 As a contribution to achievB0% or 55% GHG emission reductions by 2030, it is assumé&dtite 4that the
LULUCEF sink will achieve 225 million tonnes removals by 2030.

188 |Including LULUCF, including intra EU aviation and navigation.

87 Including LULUCF, including intra EU aviation and navigation.
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the targets, this would result in increased incentivedfember States to take effective action in
the LULUCF sector.

Possibilities for increased action in the LULUCF sector are not evenly distributed across the
Union, and Member States will similarly have different challenges in their ESR targets. Policy
design thus needs to decide how increased use of LULUCF creditistateuted across Member
States, which will require additional analysis taking into account distributional impacts.

Policy design could furthermore improve incentives such that action will be taken where it is
most efficient in the LULUCF sector. Relag trading restriction$ notably in how LULUCF

credits can be used in the ESR sector across Member $tateslld compensate for the
unbalanced distribution of sink potential between Member States and deliver access to more cost
efficient solutions to migjation.

A further step to improve incentives would be to certify enhanced levels of carbon stored in the
LULUCEF sink at the level of private land ownership, and allow this to be traded for compliance
by Member States in the LULUCF regulation and the E8Rbility. Methods to avoid double
counting and to address the carbon storage reversal risk would be required, as would reporting
methods to consolidate the increased sink into Member State reporting of greenhouse gas
inventories. This will require furlr methodological research and the Commission is exploring
the development of such a regulatory framework for certification of carbon removals.

Increasing the LULUCF flexibility by allowing the use of sink credits for ESR/ETS compliance
would allow the conbined ESR and ETS to deliver fewer GHG reductions. For instance, if
targets in the ESR/ETS were to be set following the options as presented in Table 26, and if
LULUCEF credits would be generated at the level of the LULKEMIK and LULUCF+ scenarios,

GHG enission reductions excluding LULUCF could be decreased to 51.5% and 50.5%
respectively, while still meeting a 55% GHG target including LULUCF.

This type of flexibility would clearly be a strong driver for moderating overall compliance costs
of achieving 55%HG while still providing improved incentives for the EU sink to be enhanced,
with a view to achieving net zero GHG by 2050.

Option LULUCF_2.2: Strengthening of LULUCF regulationi moving towards a greater
direct contribution from the sector

This optionwould strengthen the requirements for an increase of the level of LULUCF sink to be
achieved in the LULUCF regulation itself, rather than create increased demand for LULUCF
credits.

Approaches to this end could include the cancellation of a number of LBLdo€lits before

they can be used for trade between Member States in the LULUCF sector or towards flexibility
with the ESR, or to change accounting rules making the no debit rule in the LULUCF Regulation
more stringent.

If LULUCF accounting rules would btghtened, it raises the question of how to do so. The
single |l argest sector is forest | and. Defining
Forest Reference Level (FRL) approach, would duplicatleast the process and discussions

leading to the FRL setting. Further complications would emerge if this were to be indexed
differently from the FRL for example, indexed with GDP, per capita income, or carbon removal
potential. Setting such an approach would thus need further carefusiartaking into account
distributional impacts.
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More practically, and given the predominance of the forest sink, a significant increase in the
LULUCEF credit threshold could be achieved through a simplification of the FRL setting process.

The most common #drnative international standard applied is the accounting of the sink against

a historical reporting period (sbal | erde tébn eac count i -8099. Complianceh as 20
with such an approach would already generate an increase in sink over the carestt F

Reference Levels in the LULUCF regulation by aroun8 MtCQO,-eq per year. Moving to such

an accounting benchmark based on performance in base years or periods, instead of basing it on
projections, is not subject to technical interpretation and would simplify the current process.

This approach is already requit&io be assessed by the Commission in 2027 (and 2032) for all

the subsectors in LULUCF, as part of the overall compliance check. Extension of this as a
ibackstopo c¢clause could already provide a coll
specifically addessing each Member State with a new target negotiation.

Cancellation of LULUCF credits is a less strong incentive than tightening of the accounting rules
for additional action in the Member States. Tightening accounting rules, with current full
flexibility from the ESR to the LULUCF sector, may still not necessarily increase the sink if
Member States would find it less difficult to achieve emission reductions beyond target in the
ESR.

Increased stringency in the accounting rules in the LULUCF Regulatiahwould lead to a
higher sink than the No Debit scenario, would permit reduced stringency in the ESR/ETS targets
as presented in Table 26, while combined still achieving the overall 50% or 55% GHG target.

If instead the increased stringency in the aoting rules in the LULUCF Regulation were to be
introduced without reducing the ESR/ETS targets as included in Table 26, this would potentially
results in GHG reduction beyond the overall 50% or 55% GHG target.

Similarly, an alternative approach that veicancel LULUCF credits without changing the
ESR/ETS targets, could lead to an overachievement of the overall 50% or 55% GHG target. The
legislation governing the two sectors would thus need to be revised, and reciprocal adaptations of
the current LULUCHIexibility under the ESR would be needed.

Option LULUCF_2.3:Merging Non-CO, emissions from agriculture with LULUCF removals:
creating an AFOLU (or bio economy) sector with a separate target

In the case that the sectors covered by the ESR would be e@ididchanged, e.g. all energy

CO, emissions would be included in the EU ETS and taken out of the scope of the ESR (option
ETS_2.1, see section 6.7), agricultural emissions would become relatively isolated. FHESon

sectorsi including LULUCFT wouldin ef f ect be an extended form o
Agriculture, Forestry and Other Land Use (AFOLU) configurdffoiGiven that biomass related

emissions in other sectors are conceptually set to zero, the removal and emissions scope of these
combined sects also corresponds to the biomass biogenic related emissions of the bio economy.

188 Reg (EU) 2018/841 Art 14(3)
189 5ee 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4. Agriculture, Fames@yher
Land Usehttps://www.ipcengdip.iges.or.jp/public/2006gl/vol4.html
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Figure 19: The potential impact of additional incentives on evolving AFOLU emissions in the MIX
scenario until 2050
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Note: The AFOLU line is the sum of the AB@ Agriculture emissions as in the MIX scenario and the
LULUCF sink projected without additional incentives to enhance the LULUCF sink in MIX. AFOLU+
includes additional action to enhance the LULUCF sink (LULUCF+). Climate neutrality will require a
LULUCEF sink that isat least maintained or enhanced (see also analysis Long Term Strategy, 1.5LIFE and
1.5TECH scenarios)

Source: GLOBIOM model, GAINS model

This relatively closed accounting configuration could perhaps ease the design of efficient and
effective policies inthis sectori for example through the CAP and better align them with
implementation actions. The key question is how this merger on its own would achieve a more
substantial land sink in the medium to long term.

One simplification could be that the accting framework would more readily become a net sum
of thereportedvalues in these sectors, with likely a streamlined set of accounting rules to address
specific land issues (permanence, variability, natural disturbances).

With agricultural norCGO, emissims in 2025 and 2030 still higher than the net LULUCF sink, a
target other than the current fAno debit ruleodo f
for the sector as a whole that, together with the extended ETS, meets the overall economy wide

target of 50% or 55% and that assures the correct and complete accounting of biomass emissions.
Figure 19 indicates that these reported removal
around 2035 and to furthertsioncrbeaysoendsi nk (i . e.,

This accounting design would frame the reduction actions to within the agricultut€ ®on
sector and available enhancements in the LULUCF sector, unless combined with trading with the
ETS. Overall the approach raises the question as to lisvcan be organised at the EU level,

and likely would require national target setting approaches and require a similar detailed analysis
taking into account differences in geographic distribution of removals and emissions including
(additionally) those ohon-CO, emissions.

National targets would provide for clear incentives to improve the matching of other national
policies (primarily CAP implementation and specific associated land mitigation actions) and thus
increase the information requirements. Tt@ be important to drive action at the individual
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level of farmers and foresters themselves. Raising ambition in the sector inevitably relies on
engaging and facilitating these actors, directly.

While the AFOLU bio economy related sectors can potentmatlye relatively quickly towards a
balanced emissioremovals profile at the EU level, putting effective incentives on the ground to
enhance the sinkand subsequently compensate other sectors with residual fossil emissiibns
have its own challengas implement. This underlines that the sector could still benefit from a
link to the extended ETS, to provide for additional incentives beyond the AFOLU collection of
sectors.

In all options, the capture of the sink, mainly in forests, by agriculturadséonis would mean

that other economic options for the use of biomass products (timber, pulp and paper, fabrics,
advanced biofuels, etc.) would face new competition. Furthermore, preserving the carbon stock in
the sector (increasing the sink through avaidamissions rather than improved silvicultural
management) could be valorised, with potentiabeaefits for biological diversity and other
ecological functions of standing forests. Such a design needs to be dmlatered with the risk

of significant tiange in the sourcing of materials for the bio economy, that may drive imports
forward and reducing rural economic and social benefits, and thus will also need further
consideration.
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7 HOW WILL IMPACTS BE M ONITORED AND EVALUAT ED?

EU climate and energlegislation provides for a comprehensive framework to track progress
towards meeting EU targets. While specific pieces of legisfatiorontain the relevant
substantive requirements, the overarching framework is provided by the Climate Law and the
detailedintegrated monitoring and reporting framework is provided by the Regulation on the
Governance of the Energy Union and Climate Action.

The Climate Law, as proposed by the Commission in March 2020, will enshrine in EU law the
objective of climate neutralitin the EU by 2050. It includes measures to keep track of progress
and adjust EU actions accordingly. Progress will be reviewed every five years, in line with the
global stock take exercise under the Paris Agreement. The climate law also includes a@rocess
include the 2030 target in the law itself based on this Impact Assessment.

The Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate Action has
established an integrated energy and climate planning, monitoring and reporting dramew
which allows monitoring progress towards the climate and energy targets in line with the
transparency requirements of the Paris Agreement.

Under the Governance Regulation, Member States develop integrated national energy and
climate plans. The firstlgns cover the five dimensions of the Energy Union for the period-2021
2030. Member States will report biennially on the progress made in implementing the plans,
including on climate, renewables and energy efficiency. The Commission assesses whether these
plans add up to collectively meet EU binding targets and, if need be, propose further measures to
ensure plans are fully implemented and targets achieved. The Commission will monitor the
progress in the EU as a whole, in particular as part of the anrataldsthe Energy Union report

and biennially assess the progress made. By 2023/24 the Member States will provide draft and
final updates of the plans, in line with theg&arly ambition cycle of the Paris Agreement.

As parties to the UNFCCC and the Paigreement, the EU and the Member States are required

to report to the UN annually on their greenhouse gas emissions (‘greenhouse gas inventories') and
regularly on their climate policies and measures and progress towards the nationally determined
contributons.

Under the EU's own internal reporting rules set in the Governance Regulation on the basis of
internationally agreed obligations, Member States monitor greenhouse gas emissions on their
territories and report on emissions of seven greenhouse gaseallfigectors: energy, industrial

processes, land use, land use change & forestry (LULUCF), waste, agriculture, etc. as well as on
projections, policies & measures to cut such emissions. This includes the necessary elements to

track progress of the implemag at i on of EU <cli mate |l egi sl ati o
international commitments under the UNFCCC and Paris Agreement.

In addition the Governance Regulation sets out that, the Commission has to produce an annual
report on progress on the EU contribationder the Paris Agreement and on achieving the ESR
and LULUCF Regulation obligations as well as the 2030 targets for climate and energy. At the
same timé@ every autumri the European Environment Agency also publishes a more detailed
report on trends angrojections in GHG emissions, renewable energy and energy efficiency.

1901 particular the ETS Directive, Effort Sharing Regulation, LULUCF Regulation, Regulation grfa@ars,
Renewables Directive, Energy Efficiency Directive
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Data collected in the context of Regulation (EU) 2018/1999 is being made publicly accessible on
an eplatform, including to date the final NECPs and ldagn strategies. Also Indicatoifor
monitoring progress towards Energy Union objectives are publhed

Furthermore, some specific pieces of legislation contain provisions on monitoring actual
developments. In fact, regarding greenhouse gas emissions, monitoring rules are oftsh the fi
regulation to be put into place since one obviously needs to measure the starting point; this is
how historically the regulation of greenhouse gas emissions has developed. This is illustrated
most recently by Regulation (EU) 2015/757 on the monitor@gerting and verification of CO
emissions from maritime transport.

Any change to the existing climate and energy monitoring framework that would be required in
the context of the policy measures proposed in the 2030 Climate Target Plan will be essessed
part of the specific legislative revisions to be proposed by June 2021. Further background on the
assessment of options can be found in annex 9.9.

191 hitps://ec.europa.eu/energy/dataalysis/energunion-indicators/scoreboard_en?redir=1
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8 COMPARING OPTIONS AND CONCLUSIONS

This Impact Assessment looked into the impacts of (1) policy optmrbke increase climate
ambition to 50% to 55% greenhouse gas (GHG) reductions by 2030 compared to 1990 in order to
achieve a more balanced path to net zero GHG emissions by 2050 as well as (2) policy options
related to the climate and energy policy amttiire to implement such increased ambition.

These policy options were assessed using sectoral as well asenanmnic modelling tools
covering all GHG emitting sectors, assessingbinationsof policy options related to ambition

as well as policies goyedi in the form of scenarios. Furthermore also qualitative assessments
were made, notably regarding elements of the policy architecture. This section summarises the
main findings. Key modelling results for 2030 comparing quantitative results foretiffievels

of ambitions and across different policy scenarios are summarised in Table 28 at the end of this
section.

GHG ambition and sectoral impacts in the energy system

By contributing currently over 75% of total GHG emissiShi the EU, the energy ser will

be at the forefront of the efforts towards an increased climate ambition by 2030. An increase in
climate ambition translates into an increased ambition of the energy transition by 2030, well
beyond the current energy targets for renewables daeloty(RES) and energy efficiency (EE).

50% GHG ambition goes hand in hand with ca. 35% RES share as well as 34.5% final energy
savings and 37% primary energy savings. 55% GHG reduction sees c&0%8¥enewable
energy share by 2030. 2030 final and primamgrgy savings increase t0-36% and 391%
respectively (see Table 28).

Likewise, a large majority of public consultation replies endorsed the most ambitious options for
climate, renewables and energy efficiency. 77% of the respondents to the pulslidtatoon
expressed the view that the GHG target should be increased to at least 55%, nearly 70%
expressed the view that consequently the current renewable energy target should be increased to a
share higher than 40% and more than 60% of respondentsr@dedetarget greater than 40% of
(primary and final) energy efficiency savings. Though replies of notably business associations
were more equally distributed across ambition levels.

The scenarios with comparable GHG target scope see higher EE and RHESnafab the
scenario that focuses on regulatory measures. The scenario which exhibits the highest ambition
for RES and EE assumes the widest scope of the GHG target, including next to extra EU aviation
also emissions from the maritime sector. This shitas next to the level of GHG ambition and
policy architecture, also the scope of the GHG target impacts the necessary ambition of the
energy system.

As a consequence of the increased energy savings and RES deployment the clean energy
transition acceleraseand the use of fossil fuels decreases with-lasting effects until mid

century. Progression by 2030 is more significant for the options with 55% GHG target than with

a 50% GHG target. Additional advantages can be measured in savings in the fossipfuel

bills, which are as large as 0.1 to 0.2% of GDP in 2030 across scenarios, with higher benefits
linked to increased climate ambition and more pronounced energy savings.

2 ncluding the norCO, emissions from the energy system.
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In a 2050 perspective, the performance of 55% and 50% GHG scenarios is viyigiterms

of RES shares and absolute RES amounts underlining the central role of RES in achieving
climate neutrality. In fact, the scenario achieving 50% GHG reductions-g@)has to catch up

with 55% GHG scenarios in terms of RES deployment alreldstlg after 2030 in order to be

on the path to climate neutrality. 55% GHG reduction scenarios have thus the advantage of
scaling up the RES deployment more progressively. Scenarios that rely more on energy
efficiency need slightly lower amounts of deaamsed synthetic fuels by 2050 in order to reach
climate neutrality.

This Impact Assessment points to a strong role of further electrification of the economy to
achieve the increased climate target. Electrification is confirmed as a key avenue for energy
system integration and thus cedtective decarbonisation in line with the Energy System
Integration Stratedy”. New fuels such as hydrogen appear in all scenarios in significant
guantities only pos2030 but are crucial in this tirfeame to achieve clima neutrality as also
mapped out in the Hydrogen Strat&§y

For all policy scenarios modelled, highest GHG reductions (compared to 2015) in the energy
system are achieved in the power (through uptake of renewables) and buildings sectors (through
fuel switch alone or combined with renovations).

The findings for transport and industry are slightly different. These sectors remain more difficult

to decarbonise and the key challenge is to ensure that advanced vehicles and fuels and industry
sector technologie¢e.g. hydrogen) are demonstrated at scale during this decade to deliver
increased reductions after 2030.

This leads to important sectoral policy conclusions. The assessment pointed out, for instance, that
scenarios that focus on carbon pricing do noeiiwise renovation that much, while they do
incentivise fuel switching. Similarly, the carbon price alone will at the levels estimated for this
decade not sufficiently trigger the demonstration and deployment of clean technologies both in
the transpor{vehicles and fuels) and industry sector (e.g. hydrogen) at scale during this decade
to deliver increased GHG reductions after 2030.

From a broader perspective, accelerating the energy transition will help to modernise the whole
EU economy creating oppariities for clean energy technology leadership and gaining
competitive advantage on the world markets thanks to the large domestic market. These effects
will happen faster with a more ambitious 2030 GHG target. Finally, bigger savings achieved on
the fosdi fuel bill thanks to increased climate ambition can be invested in the further
modernisation of the EU economy.

Sectoral impacts related to N0, and the land use sector

Non-CGO, emissions represent around 20% of the EU GHG emissions and a significant mitigation
potential remains there. Options assessed differentiate the contribution of this mitigation option
and demonstrate that its increased mobilisation (indXCO2 variantfan reduce the need for
actions in the energy sector, for instance, impacting RES deployment by almost a percentage
point (final energy efficiency performance, however, remaining unaffected). While these
emissions are covered under the ESR, targeted akptiicies play a crucial role. This is shown

193 COM(2020) 299 final
194 CcOM(2020) 301 final
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by the large reductions already in the baseline induced by, for instance, ambitious existing waste
legislation and Fgas regulation reducing notably emissions in heating and cooling. This confirms
the need ofdditional action, for instance, in the context of the Methane Strategy.

The LULUCEF sink has decreased in the past 5 years due to natural hazards and a market driven
increase in the rate of forest harvest. This underlines risks for the magnitude ok thvikgrit is

of crucial importance to achieve net zero GHG emissions by 2050 as discussed idehpth in
analysis accompanying AClI ean Planet for Al 12O
the LULUCF sink when appraising the achievement of 50%686 GHG ambition. It does so in

a conservative manner, i.e. by including the sink at a level corresponding to-debihoule

under the LULUCF Regulation which requires no backsliding compared to how the sink would
evolve under current practices. Optiongre assessed how the sink would be impacted by
increasing bioenergy needs or policies that expand the sink. If increased bioenergy needs are met
through expanding the sustainable production of mainly woody energy crops and sustainable
forest managemernitmpacts on the projected sink are expected to be limited.

Environmental impacts

Regarding environmental impacts, the option to reduce 55% GHG emissions clearly outperforms
the option to reduce 50% and not only in terms of GHG savings. It achieves lafgenefis
compared to Baseline on issues such as health, air pollution control costs and reduced
environmental degradation. For instance, 55% GHG scenarios see air pollution reduced by 60%
compared to 2015. Replies to the public consultation saw lowartipolland related improved
health and wellbeing as main tangible benefits linked to increased climate ambition.

Synergies and risks related to the biodiversity strategy exist. The implementation of the
Biodiversity Strategy is coherent with significdHG reductions in the sector. While biomass
needs for the energy system do increase, these are limited up to 2030 but increase afterwards.
Producing this increased biomass supply through sustainable forestry, biodiverse rich
afforestation and an overallagonable deployment of sustainable energy crops could reconcile
climate and biodiversity objectives.

Economic and social impacts

As shown in Table 28, energy system costs that combine investments and expenditures for
energy purchases increase to ca. 11%G8fP (excluding carbon pricing paymetitsand
disutilities) for both the 50% and 55% GHG ambition levels. They do not vary significantly
between the different options assessed. Excluding carbon pricing payments and disutility costs,
scenarios based on carbpricing see a marginally lower system cost increase than scenarios
based on increased regulatory intervention. Including carbon pricing payments and disutility,
costs increase in a more pronounced manner and in this case the scenario based on increased
regulatory intervention becomes the lowest cost scenario. After 2030, differences in energy
system costs excluding carbon pricing payments and disutility costs shrink further between
scenarios.

While energy purchase expenditures decline in all scenan@®rtergy system costs increase is
driven strongly by investments increases. The assessment sees annual investments, including
transport, increase in the period 262130 compared to the period 262020 with EUR 312

19 Representing notably auctioning in an emission trading system.
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billion to achieve 50% GHG reduction.oF 55% GHG reductions, the annual investments
increase by EUR 326 billion in a scenario mainly based on carbon pricing and to EU 377 billion
in a scenario based on increased regulatory intervention mainly due to increased investments in
demand side sectofs.g. the residential sector). A scenario that combines regulatory intervention
with carbon prices sees an increase by EUR 356 billion. Initial investments will be repaid over
time through reduced energy purchase expenditure, but mobilising the nesessamryf finance

will be a significant policy challenge.

Revenues from carbon pricing are as high as
pricing and as |l ow as U 16 bn in a scenario
Increased usef carbon pricing poses both opportunities and challenges. Increased revenues of
carbon pricing can be recycled in the economy and improve reaormmic outcomes of
increased climate ambition. If applied in ABAS sectors and used to lower some disindiy

taxes (such as on labour or income) or support green investments;auanooic impacts®of
increased climate ambition are in the range0d27% to +0.50% of GDP compared to baseline
(assuming no global action). Without revenue recycling the impactge from-0.38% to
+0.19% of GDP (assuming no global action). Similar results are found for employment, with no
additional carbon pricing revenue recycling leading to worse employment impacts (range of
0.26% to +0.01%) than additional carbon pricinghwiecycling (range +0.02% to +0.20%)
which can actually increase employment compared to the baseline, confirming the double
dividend of greening taxation.

Overall, macreeconomic impacts are limited, confirming that reducing GHG emissions by as
much as 5% to 55% by 2030 if done efficiently is not a risk to the EU economy. Economic
projections also indicate that the impact of higher climate ambition on GDP is positive if one
takes into account that the economy has unused capacity, which is the caseuuresfér c
circumstances where a major potential output gap has opened in the EU economy due to the
COVID-19 crisis.

But differences exist and in some sectors value added and employment will be negatively
affected, notably in fossil fuel extraction and, tdeaser extent, in some industrial sectors,
particularly if no comparable global action is undertaken. These are sectors with actually
relatively highly skilled workforce underlining the need for reskilling.

Different levels of greenhouse gas reduction iéom and different policy instruments used to
achieve it, affect energy system costs in contrasted manners.

The share of energy expenditures in household income is set to increase from approximately 7%
in 2015 to 7.5% 7.9% in the policy scenarios by 2 (see Table 28) with the highest impact in

the highest ambition scenario applying carbon pricing, though differences remain limited.
Scenarios based on carbon pricing increase more fuels prices, while scenarios based on
regulatory intervention have a agively more significant impact on housing prices due to
increased investment needs related to the building. These changes will not affect all the European
citizens equally: households in the lower income deciles tend to spend more on energy services
and mght lack the capital needed to invest in energy efficiency.

19 Results for scenarios with globally fragmented action
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