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EXECUTIVE SUMMARY @ ecCNoO

State of EU progress to climate neutrality European Climate

Neutrality Observatory

Executive
Summary

The EU wants to become a climate
neutral economy by 2050. Achieving
this goal requires transforming the way
we produce, consume, move, and eat.

The EU wants to become a climate neutral economy by 2050.
Achieving this goal requires transforming the way we produce,
consume, move, and eat. EU institutions have already put
in place many measures to guide and support governments,
businesses, and citizens in this transition. To be effective,
policy-makers must now understand how, and at what pace,
these measures are translating into changes in the real world.
The European Climate Neutrality Observatory (ECNO) flagship
report is the first ever assessment to provide this information
at an economy-wide level.

LEHEO®ODOREOO®&®E®

ECNQO’'s assessment looks across
thirteen building blocks of a climate
neutral future.

Within each of these, the assessment identifies enabling
conditions for the change needed, which are then measured
using 104 indicators for progress achieved thus far. The
approach is designed to accompany the implementation
of the European Green Deal. Because of the delay in data
availability, this first assessment considers mostly data from
the 2015-2021 period, at a moment when the European Green
Deal was in its infancy. Green Deal policies are factored in
where possible, and will shape future developments in each
building block.
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Key Insights

The EU is moving in the right direction, but still too slowly

The progress assessment shows that
ﬂ the EU has, over the period analysed,

moved in the right direction, but needs
to significantly pick up the pace of change
to be on an effective path towards climate
neutrality by 2050. This overall promising
orientation was the case for all building
blocks except for finance and carbon dioxide
removals. A look at the additional policies
adopted under the European Green Deal in
the past two years indicates that the EU is 2 T o e e I

taking steps to accelerate progress in most results to inform decision-makers

about areas in need of closer
attention. Further targeted action is

areas. This already shows in the governance
system for climate policy that is assessed as

being ‘on track' most needed where objectives and key

underlying enablers have been progressing
‘far too slowly’, or — as in some instances
— have moved in the wrong direction.
Enabling conditions are critical areas for
investigation as they unlock essential
transitions. Inadequate pace on enablers
carries significant risk to the EU’s ability to
meet its target.

Action is most needed
where objectives and key
underlying enablers have

been progressing far too
slowly or not at all
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A specific concern is the state of
3 finance for transition in the EU.

Counter-productive economic
incentives remain in place, with
some of them worsening in 2021 and
2022. Furthermore, the EU economy
consistently puts too little public and
private capital into climate investments,
while still over-investing in fossil fuels.

This endangers the transition at large

as today’s climate investments enable

tomorrow’s emissions reduction.
Transparency on past progress is a
crucial element of climate governance
and the efficient allocation of capital

by public and private economic actors. This

. . . ds adequate, reliable data and official
Significant gaps in nee ’
9 9 p benchmarks. The assessment however reveals

doto and ambition that significant gaps in data and ambition

setti Ng rema Ta) setting remain. Without a solid information
base and framework for assessment, decisive
barriers or lack of progress may go unnoticed.

Current EU progress tracking is not
designed to reveal detailed real-

world developments to inform EU Institutions ShOU|d set
targeted policy action. Going forward, EU Uup an OfﬁCiQL up to dote,

institutions should set up an official, up open-source monitoring
to date, granular, open-source monitoring
system that is sufficiently granular to fulfil Sgs-tem

this function. The tracking system needs

to be updated regularly, based on recent
modelling of reliable pathways to 2050,
and integrated with existing EU planning
and monitoring systems. For full effect, EU
decision makers should consider integrating
into the EU Climate Law a dedicated
action trigger based on the results of the
assessments, akin to existing processes
under the European Semester.

Obtenu pour vous par [l ®
Obtained by @ ¥ agence europe



EXECUTIVE SUMMARY @ ecCNoO

European Climate
Neutrality Observatory

State of EU progress to climate neutrality

Effective EU
policymaking towards
climate neutrality needs
detailed information

The transition to climate neutrality is
essential for ensuring a liveable future.

It requires the modernisation of many existing structures
and practices - from the way we move, to how our food
is produced, and how we warm and cool; from what our
buildings are made of, to how our cities are organised. All
these building blocks must transform so that we fulfil our
needs while releasing net zero or net negative greenhouse
gas (GHG) emissions into the atmosphere.

Achieving climate neutrality by 2050
at the latest is further the cornerstone
of the European Union's (EVU) strategic
vision and of its commitment under
the Paris Agreement.

Getting there will need coordinated action based on long-term
planning, effective monitoring, and targeted policyinterventions.
The EU Climate Law responds to this by demanding regular
checks of EU Member States’ collective progress towards the
climate neutrality goal. The first of these progress assessments
is due by 30 September 2023, and is to be repeated every five
years. However, the official existing monitoring system does
not contain the information needed to understand if sufficient
progress is happening in the structural changes that need to

\_/ occur beneath the overall emissions curve.
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An in-depth, indicator-based
understanding of real-world
change

ECNO seeks to strengthen the EU's official
processes and contribute to evidence-based
policy-making.

ECNO’s first-of-its-kind assessment of EU progress
towards climate neutrality by 2050 takes an in-depth
look at state of the changes that need to occur across
13 building blocks essential to a climate neutral future.
The assessment presents objectives for each of these
blocks and identifies key enablers to realise them. It
then measures progress for both the objectives and
their enablers. This approach is different from traditional
monitoring practices, which tend to focus on headline
targets only and miss out on more granular developments
in the enabling conditions for the transition. Observing the
development of enablers provides insights on the current
trend of the transition in a given sector or policy field,
and an indication of how progress on the objectives may
continue in the future.

A total of 104 indicators were identified to

measure past progress over a set period (using
data mainly from 2015-2021). Data trends are
combined with an expert assessment of up-to-
date developments in EU policy, to arrive at a
robust progress assessment for each building

block. To be consistent with EU planning and
monitoring, progress is measured against the
EU’s own vision for a climate neutral future,
formed from official EU documents and the
targets and benchmarks indicated therein.
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Thirteen building
blocks of a climate
neutral future

The 13 building blocks used for this assessment
combine classic economic sectors with cross-cutting
policy areas that all have a bearing on the EU’s ability
to achieve climate neutrality. The sectoral building
blocks include mobility, industry, buildings and the
agrifood system, with electricity as a key driver for
the transition at large. The need for carbon dioxide
removal to compensate for residual greenhouse gas
(GHG) emissions is also considered.

Figure 1:
Building blocks for

@ ¥ agence europe

European Climate
Neutrality Observatory

@ ecCNO

The cross-cutting building blocks strongly influence
sectoral developments and support their GHG
emission reductions. Finance, clean technology, and
lifestyles underpin the necessary changes in the
sectors, while governance covers the overarching
decision-making framework for climate policy.
Just and inclusive transition measures are key to
manage the impact on EU regions and citizens. The
EU’s responsibility to respond to climate change
impacts and counteract vulnerabilities of its citizens
is covered under adaptation, and the final cross-
cutting building block assesses the consistency of
EU external action with climate neutrality.

ovtenifoRcbd i ON to climate neutrality
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Results: Positive signals
and urgent areas for
policy intervention

As the EU finalises the legislation

relaoted to the European Green —

Deal, the analysis across 13
building blocks reveals strengths
aond weaknesses in the EU’s
progress towards climate
neutrality.

Some of these insights can serve as inspiration
and a source for optimism that policies are already
working, while others are cause for concern and

point to the need for stronger, targeted action. ﬁ] Thelassesementishows that the EU has)

An overview of progress can be found in Figure over the period analysed, moved in the

2. Detailed analysis and interpretation for each
building block can be found in Chapter 4 of the full
report. The top line insights are as follows:

right direction, but needs to significantly
speed up its actions to be on an effective path
towards climate neutrality by 2050.

2 At the outset of European Green

Deal implementation, only one

of the building blocks showed
developments at a pace that puts it ‘on
track’ The observed trend for three of 13
building blocks was ‘too slow’ and in seven
‘far too slow’ when compared to what EU
documents set out as is required to be on
a path to climate neutrality by 2050 at the
latest. In two areas, developments were
moving in the ‘wrong direction’.
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Progress within the sectors revealed
3 a broad spectrum. Electricity was

almost ‘on track, but the share
of renewable energy and level of system
integration was building up too slowly to
cater for future needs in a timely manner,
particularly as electrification progresses in
other sectors. In mobility, industry, buildings,
and agrifood, progress was found to be ‘far
too slow’ over the assessed period, requiring
a clear acceleration of change under Green
Deal policies to put the EU on a path to
climate neutrality. Carbon dioxide removal
was moving in the ‘wrong direction’ primarily
due to shrinking natural sinks.

The cross-sectoral building blocks
é]:l also varied in their progress:

governance was assessed as being

‘on track’ while just and inclusive
transition, clean technology, lifestyles,
and external action were found to be
heading in the right direction but too
slowly — particularly the latter two areas
need to significantly speed up. Progress on
adaptation was on the tip of going in the
wrong direction and finance was clearly off
track. Adequate financing is of particular
concern considering the lack of climate
investments and the increase in fossil
fuel subsidies, that can negatively affect
the transition in all sectors, slowing down
progress if this remains unaddressed.
The result for governance is, however,
a promising signal. It indicates that an
increasingly robust framework is being
put in place to facilitate adequate actions
in sectors and cross-cutting building
blocks alike.
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Figure 2: Progress across the building blocks for
reaching climate neutrality
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A likely speed boost from
recent policy changes

The findings, largely derived from data for 2015-2021 and up-to-
date qualitative information, need to be understood in the context
of a rapidly developing landscape of EU climate policy. The European
Green Deal and the subsequent ‘Fit for 55’ package of measures
include expanded and additional policies that are and will continue
to provide further guidance and levers to steer the building blocks in
the right direction. This wealth of new policy initiatives at EU level for
climate neutrality and for greater energy independence are signs that
EU institutions are engaging with several of the necessary sectoral
transitions. When deciding progress classifications for the building
blocks for this report, the respective expert authors accounted for
some of these recent political developments, thus supplementing
the analysis of indicator values. Going forward, the indicator values
themselves will show a changing reality if the policies have been
designed effectively and if their implementation is sound and timely.
Future reiterations of the assessment will be able to analyse such
effects or the lack thereof.

The taosk is now for policy-makers
to consider where the results of the
assessment identify areas of inadequate
progress that are not already addressed
by recent policy changes, and therefore
require additional targeted action.

RAgence europe
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Looking forward:
Recommendations
for policy-makers

The assessment underscores that to navigate this
decisive decade for climate action, EU policy-
makers urgently need a tracking system that is
capable of indicating clearly and comprehensively
where progress is sufficient, where it is not fast
enough, or where it is even going in the wrong
direction. Such insights will be key to formulating
corrective policies or revising existing policies to
align better with a path to climate neutrality — as
well as identifying and removing of policies that set
the wrong incentives.

These considerations

European Climate
Neutrality Observatory

(r;: cCNO

The assessment found that, in principle, the EU already
has a governance system in place that is correctly
designed for the transition to climate neutrality. Yet,
it needs to continue evolving and above all, needs
to be implemented adequately. Article 61 of the EU
Climate Law obliges the European Commission to
assess progress towards climate neutrality, the lack
of a sufficiently granular monitoring framework is an
obvious blind spot. ECNO has been set up to fulfil
this function in the absence of EU institutions doing
it as comprehensively as needed; ultimately however,
it is decision-makers who need to own this process.

The assessment has also revealed that presently,
data to measure progress on important objectives
and enablers is missing and that existing targets and
benchmarks are often out-of-date. Such data gaps
lower the accuracy of any progress assessment and
leave policy-makers with blind spots that undermine
their ability to make the right decisions.

lead to the

following set of recommendations for

EU institutions:

Take action

on the areas where the assessment shows

particularly concerning developments,

meaning where certain objectives and
particularly crucial enablers of change were
found to be going in the wrong direction.
This concerns finance and carbon dioxide
removals overall, but also specific enablers
within other building blocks, such as shifting
livestock production towards a more
sustainable model, a modal shift in passenger

and freight transport, or adaptation to climate

impacts in agriculture and forestry.
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Set up an official
monitoring system

designed to inform policy-making, based
on a comprehensive set of indicators,
which looks at the structural changes
under the emissions curve and their
enabling conditions.
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Integrate and align the
monitoring system with
other EU tracking systems

(e.g., 8th Environmental Action Programme,
EU Semester, etc.) to reduce administrative
effort and inform multiple processes in a

coherent manner, including national-level RQQUIQfIg Udete

lanning and reporting.
R ng porting both the underlying pathways and the

progress assessment - at least every
two years.

Close data gaps —
v

via new reporting obligations and
adjusted data collection routines.

Involve expert
stakeholders

from Member States, civil society,
business, and academia in the development
of the system in a transparent and open
fashion to enhance support and facilitate

its application.

Design an action trigger
mechanism

possibly akin to the Alert Mechanism
Report under the European Semester, to
verify the seriousness of an observed lack
of progress and ensure targeted policy
interventions are put forward if needed.
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State of EU progress to climate neutrality

There is o window of opportunity to
implement these recommendations for
o better official EU monitoring system
through the upcoming reviews of the
Governance Regulation and the EU Climate
Low in 2024. But there is no need to wait.
Under the existing obligation for a progress
assessment, the European Commission can
already kickstart the process.

With this first in-depth assessment report, the ECNO wants to
inform a broader dialogue on how the EU can best track progress
and to highlight areas for priority action based on its findings. ECNO
welcomes feedback and exchange with all interested parties on both
the methodology and results of this exercise. ECNO intends to repeat
this assessment on an annual basis and seeks to progressively expand
its understanding and refine the underlying approach to further
improve the insights for policymakers.

If you have any questions or comments, please contact the ECNO team:

info@climateobservatory.eu

®
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1. Introduction

1.1 Monitoring progress is essential for
effective climate policy

The global transition to climate neutrality is essential for ensuring a liveable future. This
unprecedented project for humanity comes with changes to many of the essential structures
and practices in our economies and societies. From the way we move to how our food is
produced and how we keep warm (and cool); from what our buildings are made of, to how our
cities are organised — all these building blocks must transform, so that we are fulfilling our
needs with net zero or net negative greenhouse gas (GHG) emissions released to the
atmosphere.

A strategic long-term vision informs EU climate policy and its
targets

Achieving climate neutrality by 2050 at the latest is also the cornerstone of the European
Union’s (EU) economic strategy, the EU Green Deal. The EU has set itself this objective as its
contribution to the landmark international agreement to stop the climate crisis, the Paris
Agreement, which entered into force in 2016. Realising this whole economy transition now
requires coordinated actions based on long-term planning, effective monitoring, and targeted
policy adjustments.

As a first essential step, the EU published its long-term strategy (EU LTS) in late 2018, detailing
how it plans to tackle this mammoth task (EC, 2023p). The analysis underpinning this goal and
the EU’s strategy was updated in 2020 with the EU 2030 Climate Target Plan (EC, 2020f). This
plan highlighted that higher emission reductions are relevant and cost-effective already by 2030,
following which the EU increased its 2030 climate target to -55% net GHG emissions compared
to 1990. Since 2021, climate neutrality is enshrined as legally binding in the EU Climate Law.
Enshrining this overarching goal in framework legislation is key to mainstreaming the goal across

EU policy areas. An all-of-government approach is fundamental to making good policy decisions
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and ensuring that the implications of a climate neutral society are integrated into all relevant
initiatives and laws.

These essential foundations for EU Green Deal implementation come just at the right time. The
latest reports by the Intergovernmental Panel on Climate Change (IPCC, 2023) indicate clearly
that to keep the Paris Agreement goal of limiting global temperature change to 1.5° degrees
within reach, the 2020s are the crucial decade to trigger the global transition to climate

neutrality.

The EU Green Deal must bend the emissions curve

A bird’s eye view of the observed change in overall net CGHG emissions over the past five years
of data offers a clear message: While emissions in Europe have continued to go down, a faster
rate of reduction is required to meet both the 2030 target and climate neutrality by 2050.

Between 2016 and 2021, the EU

achieved an annual net emission Figure 1: Annual change in net GHG emission reductions must

i t h 2030 target
reduction of 98 Mt of carbon Increase to reac arge

dioxide equivalents (CO€e) or -
30% in 2021 compared to 1990
(EEA, 2023b). To be on a linear
path to the 2030 target, net
annual emission reductions must
increase by roughly a third to

132 Mt CO.e starting from the
last datapoint in 2021. There will
also be a likely need to
compensate for a slight emission
increase in 2022 (EEA, 2022f;
Eurostat, 2022i) as a result of the
energy crisis spurred by Russia’s
war against Ukraine. EU Green Source: own presentation based on EEA (2023b)
Deal policies have been designed

to bend the emissions curve and must now be closely monitored for their impact.
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Policy makers need to look ‘beneath the emissions curve’ for
targeted changes

Overarching trends for GHG emissions only provide a superficial sense of progress. Knowing
whether the EU is on the right course requires substantially more information than is currently
available from existing monitoring tools. A comprehensive picture needs to consider how all
the building blocks of society fit together and whether the critical underlying structural

changes are underway that will form a climate neutral economy in the future.

Only through comprehensive monitoring with a structured, sufficiently detailed, and manageable
set of indicators can policy-makers begin to understand what is happening ‘under the hood’ of
the EU economy and be sure that the EU gets — and remains — on a pathway towards climate
neutrality by 2050. Such an indicator set needs both historical data as well as clear benchmarks

to measure developments against.

The EU does not yet have an adequate climate neutrality
nmonitoring system in place

In acknowledgment of these challenges, the EU Climate Law has thrown legal force behind the
EU climate neutrality goal and requires regular checks of EU Member States’ collective progress.
The European Commission’s (EC) first climate neutrality progress assessment is due by 30
September 2023 and must be repeated every five years. The law does not prescribe any specific
procedural steps or a clear methodology, other than the use of a linear trajectory towards 2050
as a yardstick. And the existing climate policy monitoring system focuses on the headline

targets, not the changes underpinning them.

While the EU Climate Law is a sign that the EU is serious about climate neutrality, the strength
of the new progress assessment, not to mention its ability to align policies with a climate
neutral future, remain to be seen. And regardless of its quality, having results from the next
assessment available only in five years is evidently too late to contribute to policy-making under
the next EC and European Parliament (EP). It is too late in this crucial decade for action as

choices made today will put us on - or take us off — the path to climate neutrality.

1.2 ECNQO’s Mission

This is where the European Climate Neutrality Observatory (ECNO) comes in. ECNO is a new
initiative spearheaded by a consortium of research organisations, and in its inception funded by

the European Climate Foundation (ECF). It aims to help ensure the EU achieves its climate goals,
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and most importantly the long-term climate neutrality target, by providing scientifically rigorous
analysis of economy-wide on-the-ground progress and an independent check of the EU climate
policy processes that drive it.

As an independent observatory, ECNO seeks to inspire the uptake of better monitoring
practices and policy-making as the EU moves into the critical era of implementation and

create greater transparency on the EU’s path to climate neutrality.

1.3 QObjective of this report

This report aims to tell a comprehensive story of EU progress towards climate neutrality. It is
based on a set of indicators that span thirteen building blocks of a climate neutral future,
presenting a unique and up-to-date picture of current progress.

As the EU Green Deal moves into implementation, this report seeks to highlight where the EU is
on a pathway towards climate neutrality and where accelerated action is most urgently needed
to get on track. To be consistent with EU planning and monitoring, progress is measured against
the EU’s own vision for a climate neutral future: one that is formed from EU targets and
benchmarks taken from official EU documents. The analysis does not define its own objectives
or benchmarks to measure progress — nor does it assess whether the existing EU targets and
pathways are compatible with the Paris Agreement and the target to limit temperature increase
to 1.5°C over pre-industrial levels.

The ECNO approach focuses on the underlying enablers of change, not only specific objectives
or ‘headline’ indicators used traditionally to measure progress on climate action. By investigating
enablers, the report can show if the necessary structural changes are occurring at a sufficient
speed, which in turn provides an early indication of the adequacy of ongoing developments that
will drive future emission reductions. This analytical framework offers an unparalleled
perspective on the EU’s current standing and prospects.

As European institutions embark on their own progress assessments, the report highlights
where critical data gaps exist — in terms of historical data but also in terms of the long-term
vision, which provides insights into the magnitude of required changes.

This report is the first assessment of its kind, and as such provides a foundation for further
work. In addition to providing insights on state of progress, it identifies issues to be addressed to
deliver more refined and granular assessments in the future, in support of more effective and

efficient policy-making.
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1.4 Research approach

ECNO uses an indicator-based framework that tracks progress in economic sectors and cross-
cutting policy areas, i.e., the ‘building blocks’ of a climate neutral future. The selection builds on
the typical sectoral split, which is also used in GHG inventories, and adds cross-cutting themes
that have an impact on the emitting sectors, like finance, governance, and lifestyles. These
building blocks or some constellation thereof are commonly found in EU Member States’ long-
term strategies and are often referred to in the climate policy literature (EC, 2018c, 2020f; IPCC,
2018a; Pestiaux et al., 2018; Velten et al., 2022; Tsiropoulos et al., 2020). Monitoring activities at
global as well as national level also use similar approaches (e.g., Schumer et al., 2022; UKCCC,
2022).

Figure 2: Building blocks for the transition to climate neutrality

Source: ©ECNO based on previous work by Velten et al. (2021)

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



Within each building block the authors have
defined objectives and enablers. Objectives
outline what the building block must achieve to
support the overall climate neutrality goal,
while enablers are the supporting conditions
needed to meet the objectives in each building
block. Enablers thus reflect on the drivers of
and barriers to decarbonisation and, as such,
can provide an early sense of progress — or lack
thereof.

The assessment of progress for each building
block towards its objectives and enablers is
based on dedicated indicators. The selected
indicators describe specific aspects of the
objectives and enablers and provide a view on
past changes in the context of the required

future changes.

Box 1: What is an enabler?

The ECNO analytical framework
defines enablers as the underlying
real-world or structural preconditions
that support each building block in
realising its objectives en route to
climate neutrality. Enablers tend to
function in one of three ways:

(1) removing climate-damaging
activities such as excessive fertiliser
use (agrifood); (2) shifting attitudes,
consumption patterns, or business
practices like the uptake of zero
emission and low carbon transport
(mobility); or (3) improving existing
systems, such as adopting robust
institutional arrangements to ensure
coherent policy-making (governance).

Figure 3: Selecting indicators based on building block objectives and enablers

Source: ©ECNO based on previous work by Velten et al. (2021)
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While data on headline indicators, such as GHG emissions or renewable energy shares, are
readily accessible, limited and less regular or continuous information is collected for the
structural changes that enable the transition. A significant challenge to an assessment of
detailed progress is therefore the availability of data. In order not to restrict the selection of
relevant indicators due to data limitations, the assessment also incorporates indicators that lack
a comprehensive dataset. Where this limits the interpretation of results, the report highlights
critical information gaps. The report further reflects on these constraints in its conclusions (see
Chapter 3).

Importantly, ECNO checks past progress against the EU’s own vision of climate neutrality
formed from official EU targets and benchmarks derived from EU strategic planning documents.
This includes the underlying impact assessments of the EU 2030 Climate Target Plan and the EU
LTS as well as EU Directives and Regulations.

The progress check compares the absolute annual change of the past development with the
required annual change to meet the future benchmark starting with the last data point of the
trendline and drawing a straight line to the benchmark. The ratio between these two values
indicates the required change in the pace of development (a similar method is used by Schumer
et al,, 2022). If no quantified future benchmark can be derived from EU sources, the analysis
relies on qualitative insights from official EU documents as well as on external scientific
literature outlining the desired direction and speed of change (see Figure 4). For more detail,

please see a description of methodology on the ECNO website.

Figure 4: Progress check for indicators with and without a benchmark

Progress check for indicator with future

benchmark

Historical data
No change - = = Trendline

No change
{\ 2% change
N

L . 2% change
Progress check for indicator without 5% change

future benchmark
2010 2015 2020 2025 2030 2035 2040

Source: ©ECNO based on e.g., Schumer et al. (2022) and Eurostat (2014). Please note that classification for indicators
without a benchmark can deviate from the given ranges to reflect on the characteristics of an indicator.
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https://climact.sharepoint.com/teams/ecno/Documents%20partages/WS1%20Platform/06_Report/climateobservatory.eu

To ease the communication of results, progress for each indicator is classified along a four-
degree scale: ‘on track’, too slow’, ‘far too slow’, and ‘wrong direction’; ‘insufficient data’
indicates data availability limitations (see Table 1). For indicators with a defined benchmark the
classification is based on the ratio of the required change to the past observed change. A
different approach based on the desired direction and speed of change using pre-defined ranges
is used for indicators without a benchmark (similar to the approach taken by Eurostat, 2014).
However, this approach for indicators without a benchmark has its limitations due to the
characteristics of different indicators. Therefore, the analysis also considers non-official EU
benchmarks and expert judgement to put past development into perspective.

The same classification is used to describe the overall progress for each climate neutrality
building block. Largely, their classification is based on the progress of the underlying indicators,
but it does not follow a mathematical formula. It is an expert judgement informed by a nuanced
reflection on the indicator values, their respective importance, and recent developments in the
policy area in the context of past trends (a similar approach is taken e.g. by the IEA, 2023c).

Table 1: Progress classifications for indicators with and without benchmark

Peen e Indicators with Indicators without
benchmark benchmark
Sl s ceeuiTing & o Ratio of required Average annual
On track above the required pace change to past percentage change
4 P change is <1 is 2 5%
Change is heading in the right  Ratio of required Average annual
Too slow direction at a promising but change to past percentage change
insufficient pace changeis>1t02 is2>2%to<5%
= Change is heading in the right  Ratio of required Average annual
ar too . >
Slow direction, but well below the change to past percentage change
required pace change is > 2 is 2 0% to < 2%
Wrong Change is heading in the Ratio of required Average annual
direction wrong direction, and a U-turn  change to past percentage change
is needed change is < 0 is < 0%
Insufficient Data is insufficient to assess
/ /
data the progress

Source: ©ECNO based on e.g., Schumer et al. (2022) and Eurostat (2014). Please note that classification for indicators
without a benchmark can deviate from the given ranges to reflect on the characteristics of an indicator.
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2. Results: EU progress
towards climate
neutrality

This assessment analyses the EU’s progress towards climate neutrality using 104 indicators
which collectively reflect important objectives and enablers of change for 13 building blocks of a
climate neutral society (see section 1.4). The progress check is based on the rate of past change,
compared with the rate of change needed to meet climate neutrality — as measured against
official EU modelling and targets. Due to data availability, the results of this assessment largely
reflect the rate of change over the period 2015 to 2021, thus providing an unprecedentedly
detailed window of where it is most urgent and important that implementation of the EU Green
Deal and further policies has impact.

This chapter presents the top line insights of the analysis, providing an overview of the key
outcomes for the EU as a whole and then more specifically for sectoral and cross-cutting
building blocks. Full details on the building blocks and their evaluation can be found in section 4.

2.1 Big picture: Moving in the right
direction, but progress is too slow

The overarching finding of the assessment is that the EU is generally moving in the right
direction but needs significantly pick up the pace. Only one of the building blocks showed
development that was on track. The observed trend for three of thirteen building blocks was too
slow and in seven far too slow when compared to what is required to reach the EU’s legally
binding commitment of climate neutrality by 2050 the latest. Worryingly, developments are
moving in the wrong direction when it comes to finance and carbon dioxide removals (see Figure
5 for full details and Table 2 for all related indicators). A promising signal is that EU climate
governance is assessed as on track, meaning that the creation of high-level management
structures for the transition is occurring. This has the potential to help address the

shortcomings in other areas as governments progress in their implementation.
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Figure 5: Progress across the building blocks for reaching climate neutrality

Source: ©ECNO
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This overall picture, based largely on data for 2015 to 2021 and up-to-date qualitative
information, needs to be put into the context of the COVID-19 pandemic and the energy crisis
resulting from the Russian war against Ukraine, both of which have had significant impacts on
the backdrop for EU climate policy in recent years. The EU Green Deal (EC, 2019b) and the
subsequent ‘Fit for 55’ package of measures, negotiated through to 2023, include expanded and
additional policies that provide further guidance and levers to steer the building blocks in a
better direction (see, e.g., CAT, 2023; EC, 2020f). Examples of this include the introduction of the
EU Climate Law with its oversight, policy consistency, and progress monitoring functions; a
second emissions trading system (ETS2) for the transport and buildings sectors that will start
later in the decade, combined with the establishment of the Social Climate Fund; or the phase-
out of sales of new cars that emit tail-pipe CO, emissions by 2035. This wealth of new policy
initiatives at EU level for climate neutrality and for greater energy independence are signs that
the EU institutions are engaging with some of the necessary sectoral transitions and working to

create an adequate governance framework.

2.2 Headline results across the thirteen
building blocks

To show the specific strengths and weaknesses in progress, this section unpacks the headline
results for each building block. It presents a compact summary of progress of each building
block and its respective objectives and enablers, first for the sectoral building blocks, and then
for the cross-cutting ones. Interlinkages between classic economic sectors will be increasingly
important in a climate neutral future, and the cross-cutting building blocks provide essential
supporting functions for the sectoral transitions. Full details for each building block are available
in Chapter 4.

2.2.1 Sectoral perspective: Concerns over pace of change in
most sectors; additional boost needed for clean electricity

Progress in the main economic sectors is variable — from electricity supply being almost on
track, to changes in carbon dioxide removals going in the wrong direction due to the continued
loss in sinks. In mobility, industry, buildings, and agrifood, the analysis shows that progress was
far too slow over the assessed period, requiring a clear acceleration of change to put the EU on

a path to climate neutrality.

m
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The greenhouse gas (GHG) emissions from electricity have been
decreasing at sufficient speed to reach the EU’s own 2040
benchmark from the EU long-term strategy (EU LTS). However,
crucial enablers for the faster uptake of renewable electricity
generation and its integration into the power system are currently
Too slow developing too slowly, putting change required further on in the
transition at risk. This is why overall, the building block's progress is rated as too slow. Further
progress is required especially in overcoming barriers for renewable investment as well as the
coordinated scale-up of grid and clean flexibility options to ensure a secure shift to renewables.
The EU Emissions Trading System (ETS) already provides an important incentive to accelerate
the coal phase-out while the electricity market reform is ongoing, and RePowerEU aims to
increase the speed of the energy transition. However, short-term measures incentivising a shift
from gas to coal in the RePowerEU plan would undermine the EU’s own emission reduction
efforts. Slow(ing) progress in this building block will also have knock-on effects on other sectors

that rely on electrification as a driver (see section 4.1).

In mobility, progress was far too slow but has recently started
moving in the right direction. This is the case for emission
reductions as well as in terms of slowing growth in transport
volumes. In passenger transport, the observed decline is arguably
Far too slow mainly a result of the COVID-19 pandemic and may thus be (partly)

reversed, and with it the recent reduction in emissions. The modal
split for passenger and freight transport is going in the wrong direction with increasing shares of
road traffic. The turn to electric and zero-emission vehicles was far too slow, although EVs are
being taken up. The new ETS for transport (to start in the second half of the 2020s) and the
phase-out of fossil-fuel vehicles sales by 2035 are set to help address this issue and may lead
to an increase in the pace of change before 2030 (see section 4.2).

With the transformation towards climate neutral industrial
production not yet sufficiently evident in the available data, overall
progress for industry was assessed as far too slow. The reduction of
GHG emissions from industry needs to happen 2.7 times faster than
it did in the period observed to achieve the benchmark outlined in
For too slow the 2030 Climate Target Plan. Moreover, the use of clean energy
carriers stagnated, even pointing slightly in the wrong direction. There is insufficient data to
identify the state of on-the-ground progress towards Carbon Capture and Storage (CCS) and
related CO; injection capacity or the annual production of renewable hydrogen. Circularity
remains low. However, this too is a sector where EU policies proposed in the last two years, for

example under the Circular Economy Action Plan, could lead to improvements in the future. The
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Net Zero Industry Act, currently under negotiation and following on to the EC’s Green Deal
Industrial Plan, aims at increasing the industrial base for clean technologies (see also section
4.8) and for CO, storage. These and other policy initiatives have the potential to help speed up

necessary change (see section 4.3).

Progress in buildings was far too slow. The annual reduction of GHG
emissions in buildings was not happening at sufficient speed and
must be 7.5 times faster up to 2030 to meet the target from the
EU’s Renovation Wave Communication. This follows in part from a
Far too slow far too slow switch from fossil-fuels to renewable or electric
heating. Available data on renovation suggest that the pace of deep renovation was also too
slow. The living area per capita further increased, partly offsetting the gains in reduced heating
need per living space. The recent policy context suggests that developments could increase in
speed: the goals of the Renovation Wave are to be implemented by amendments to the Energy
Performance for Buildings Directive and the Renewable Energy Directive; and the new ETS for
buildings and the Social Climate Fund will start in the second half of the 2020s. In response to
the energy crisis resulting from the Russian war against Ukraine, the RePowerEU plan outlines a
significant increase in use of heat pumps, and an end to the sale of fossil fuel boilers by 2029
via the Ecodesign Directive. The Renewable Energy Directive implements a binding increase of

renewable deployment on national level (see section 4.4).

Similarly far too slow, but with less policy action in recent years, is

the overall progress in the agrifood sector. Agricultural emission

reductions must occur 2.4 times faster to achieve the 2050

emissions level presented in the EU LTS, but projected future

emission reductions will fall far short of this based on the current

Far too slow . . L

state of enabling conditions. All enablers show no or limited
improvements: progress on improved nutrient management was limited with reductions in
nitrogen fertiliser use only slightly declining. This needs to accelerate by almost 2 times to meet
the target from the Farm to Fork Strategy. Organic farming uptake would have to accelerate by
3 times to meet the Farm to Fork target, manure management emissions intensity and livestock
numbers continued to increase rather than fall, and end-of-supply-chain measures also showed
progress that was far too slow. The 2023-2027 Common Agricultural Policy (CAP) is not likely to
change this picture, considering Member State-level CAP strategic plans are expected to
continue business as usual. On a more positive note, trends in bovine meat consumption show
that reductions only need to be 1.3 times faster to achieve the dietary guidelines presented in
the EU LTS. Fundamental shifts in the way the EU produces and consumes food will be needed

for the agrifood sector to be on track to minimise its emissions (see section 4.5).
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Carbon dioxide removals are an essential counterweight to residual
emissions that cannot be avoided, but were heading in the wrong
direction, with removals from land use, land use change and forestry
(LULUCF) seeing an average annual decreases of almost 14 Mt CO.e.
Wrong direction This must be changed to an increase of over 6 Mt CO.e per year to
achieve the 2030 target. The decline can be traced back to slower
forest growth in terms of area and stock as well as limited carbon stores in soils. The EU has
revised the LULUCF Regulation, the Common Agricultural Policy (CAP), and the Renewable
Energy Directive, but the impact of these legislative changes remains to be seen. The upcoming
Soil Carbon Law may have the potential to improve carbon stores in soils while the new EU
Forest Strategy outlines options for improving the quantity and quality of forests and
strengthening their protection, restoration, and resilience. Technical removal, meanwhile, is still
in its infancy. There is no demonstration project in the EU so far, but some are planned.
However, with deployment depending on the availability of sustainable inputs and safe storage
options, its potential is limited. Application of technical but also natural removals must be well
regulated and considered carefully in the light of associated risks. The EC proposal on the
Carbon Removal Certification Scheme addresses some of these issues but also opens important
questions with respect to long-term storage and permanence as well as in terms of the eligible

uses of the removal units (see section 4.6).

2.2.2 Cross-cutting building blocks: enablers to sectoral
transitions need to pick up pace

Several cross-cutting building blocks strongly influence sectoral developments and support their
GHG emission reductions. Lifestyles, clean technology, and finance underpin for the necessary
changes in the sectoral building blocks, while governance sets the overarching framework for
climate policy-making and thus for all sectoral and cross-cutting policies. Just and inclusive
transition measures are key to manage the impact on EU regions and citizens. Adaptation is
another essential horizontal dimension to all other policy and pertains to government’s
responsibility to respond to climate impacts and counteract the vulnerabilities of its citizens.
The last cross-cutting building block assesses the consistency of EU external action with climate

neutrality.

The assessment shows that the cross-sectoral building blocks also span the full range of the
progress classification scale. Governance was on track; just and inclusive transition, clean
technology, lifestyles and external action were heading in the right direction although particularly
progress in lifestyles and external action need to significantly speed up. Adaptation is on the tip

of going in the wrong direction and finance is clearly off track.
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Table 2: Progress assessment across all building block indicators, enablers, and objectives

GHG emissions of electricity
generation

Share of fossil fuel-fired power
generation

Share of variable renewable
energies in electricity generation

Electricity interconnector
capacity availability for cross-
zonal trading

Investment into transmission
and distribution grid

Share of electric smart meters

Battery storage and dispatchable
renewable energy additions

Flexible power demand

Buildings direct GHG emissions

Demand for building blocks and
bricks of cement or concrete

Average space per capita
Energy consumed for heating
and cooling related to living

space

Investments for energy
renovation

Average renovation rate

Deep renovation rate

Share of renewable energy in
heating and cooling

Per-person material footprint

Per-person carbon footprint
from household expenditure
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GHG emissions from transport

Carbon intensity of passenger
transport

Total passenger transport volume

Total freight transport volume
Share of passenger transport
volume by mode

Share of freight transport volume
by mode

Share of EVs in passenger car
stock

Share of zero-emission vehicles
(ZEV) in heavy-goods vehicle
stock

Agricultural emissions

Bovine meat consumption per
capita

Nitrogen fertiliser consumption

Organic farming as a share of
total utilised agricultural area

Manure management emissions
intensity of cattle

Livestock

Volume of waste containing food
waste

Emissions from food processing,
transport, and packaging

Value added in management of
energy resources and protection
of ambient air and climate

Index of eco-innovation related
patents

GHG emissions from industry

Share of clean energy carrier in
energy and feedstock use

Annual production of renewable
hydrogen for industrial use

CO; injection capacity

Circular material use rate

Resource productivity

Final energy consumption in
industry

Energy intensity of output

Net removals from LULUCF
(land-use, land-use change and
forestry)

Net removals from technical
solutions

Growth in forest area

Growing tree stock

Concentration of organic carbon
in arable land

Net CO, emissions from
croplands, grasslands and
wetlands

DACCS and BECCS capacities

Costs of BECCS and DACCS

Climate investment gap

Climate hostile financial flows
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Investment in public transport

Share of EU population living in
EU Member States, regions or
local communities that promote
sustainable food in canteens

Price on carbon

Affordability of vegetarian
options compared to meat
options

Self-reported climate-conscious
behaviour

Climate-damaging
advertisement

Regional poverty rate

Material deprivation rate

Employment in renewable
energy supply-chains

Employment in environmental
goods and services

Share of accepted Territorial
Just Transition Plans

JTF implementation progress

Share of support for households

Share of support for energy
efficiency purposes

International climate finance

Public finance for international fossil fuel projects (by EIB)

Paris Agreement references in trade agreements

Climate-relevant capacities

Objective indicators
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R&D researcher and personnel
working in environmental
sciences

Index of eco-innovation related
publications

Funds allocated to environmental
and energy R&D by governmental
sector

Private energy R&l spending,
relative to GDP

Green public procurement as a
share of total public procurement

Private investment in clean
technologies

Comprehensive climate
framework laws at national level

Citizen support for and
confidence in the climate
neutrality transition

Up-do-date and compliant long-
term strategies (LTS)

Progress monitoring with action
trigger at national level

Independent scientific climate
advisory bodies

Coherent all-of-government
approach

Citizens' climate assemblies
Public consultations on EU

climate policy impact
assessments

Public climate subsidies

Fossil fuel subsidies

Share of GHG emissions covered
by a carbon market price or tax

EU and Member States revenues
from environmental taxation

Share of banks that have a
sound transition plan

Percentage of new banking loans
that are aligned with the Paris
Climate Agreement

ND-GAIN country index

Economic losses from climate-
related extremes

Green urban areas

Area of green roofs

Share of gentle tillage practices

Share of mixed forest area

Share of wetlands

River restoration

Imported CO, emissions

(by EIB)

Public finance for international clean energy projects

@ ¥ agence europe

ODA related to climate action

Prioritisation of climate diplomacy

Enabler indicators
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In lifestyles, the facilitation and adoption of consumption habits in

line with climate neutrality is progressing far too slowly. The per

person material footprint saw some decline following the COVID-19

pandemic after years of increases. The per person carbon footprint

Far too slow has been declining but far too slowly. Insufficient or even no data

make it challenging to assess progress of the enablers that will determine progress of these
footprints in the future — particularly those related to the decisive infrastructures that promote
and enable climate-neutral behaviour, such as availability of high-quality public transport.
Economic incentives developed somewhat in the right direction with a higher carbon price that
can influence energy consumption, but no information was found to compare, for example, the
actual affordability of vegetarian compared to meat dietary options. Similarly, the diffusion of
climate-neutral habits could only be assessed through self-reported climate-conscious
behaviour, which is on track. EU policies are likely to address some of the enablers, notably the
Ecodesign Directive, the eco-labelling scheme, the Circular Economy Action Plan, as well as the
upcoming sustainable food system legislative framework and the revision of the Waste
Framework Directive. However, there is no overarching sufficiency strategy yet that focusses on
the impact that lifestyle has for a path to climate neutrality (see section 4.7).

Progress on clean technologies was going in the right direction but
was too slow. The increase of clean manufacturing capacity was too
slow while the pace of development of new solutions was actually
slowing down. While private investment is on track, annually
Too slow increasing by a factor of two over the past five years, further
investment in energy and environment R&D and in manufacturing is
needed to ensure that additional clean technologies become available in time and keep
improving to deliver more outputs with fewer inputs. The progress on green public procurement
remains rather unclear due to lack of monitoring. Policies relevant for clean tech development
have been announced in the EU Green Deal Industrial Plan and the subsequent proposal for a
Net Zero Industry Act, which aim particularly at improving the environment for the scaling up of
the EU’s manufacturing capacity for clean technologies and products. These new initiatives must
now need be adopted quickly and implemented to speed up progress on clean tech (see section

4.8).

The most worrying result among the cross-cutting building blocks is
in finance, which was moving in the wrong direction overall. This
development could put the whole transition to climate neutrality at
. . risk, as sufficient climate investment is essential for the future
Wrong direction
emission reduction potential of the economy, while a continuation of

fossil fuel investments and subsidies locks the EU economy into a longer-lasting dependence on
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fossil fuels. Overall, public authorities set the wrong incentives with decreased environmental
taxation, and increased funding for fossil fuels of around EUR 1.5 billion per year between 2015
and 2020. This tendency was aggravated in 2021 and 2022 as most Member States increased
fossil fuel subsidies and decreased the rate of taxation on fossil fuels — including VAT in some
countries — in the context of the still ongoing energy price crisis and its impact on costs of living.
There are, however, some positive signs from recent policy decisions: More emissions than ever
were covered by a pricing scheme and this indicator will further increase with the new ETS
expanding to transport and buildings. Cost increases arising from this are intended to be offset
for key actors by efficiency and decarbonisation investments funded from revenues of the new
ETS, via the Social Climate Fund. Moreover, Member States will have to channel 100% of their
ETS revenues to climate-related uses. Checking progress on climate alignment of the financial
system, however, requires more and better data. The implementation of the Corporate
Sustainability Reporting Directive and the Corporate Sustainability Due Diligence Directive should
make transition plans mandatory for banking institutions from 2025 onwards, but uncertainties

remain on the content of these plans (see section 4.9).

In just and inclusive transition, all indicators show change in the
right direction, but the assessment highlights that progress was too
slow overall. Available data indicate that progress in reducing the
regional poverty rate and the support for households to tackle
Too slow energy poverty was far too slow. The creation of jobs in renewable
energies was far too slow, and the broader environmental goods and
service sector, while a little higher, was also still too slow. Bright spots are the reduction in
material deprivation rate, which is on track, as well as the adoption of Territorial Just Transition
Plans by carbon-intensive regions. The upcoming implementation of the Just Transition Fund
and of the Social Climate Fund will be important to improve progress in this building block (see
section 4.10).

Among the cross-cutting building blocks, the best news is that

governance framework for climate policy-making is developing at a

sufficient speed thus far. The adoption of the EU Climate Law in

2021 and the Governance Regulation in 2018 have contributed to this

result. Progress stemming from these, however, is not achieved at

On track EU level alone, but supported by positive developments in Member

States. Many Member States have now put in place comprehensive
climate framework laws to manage their climate policy-making. They appear to have started to
generate societal buy-in — here measured as citizens’ support and confidence in the transition
(to the extent that there is data). In some countries, citizens are already increasingly engaged

through country-wide citizens’ climate assemblies. Furthermore, robust institutional
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arrangements are being put in place, to strengthen the scientific underpinning in policy- and
decision-making, including in the form of scientific advisory bodies. However, insufficient data
does not presently allow a judgement as to whether a coherent all-of-government approach is
being taken. More action is required on integrated learning cycles as progress was too slow in
particular on long-term planning and monitoring systems overall. In addition, several Member
States have gaps in their governance systems. These shortcomings could be addressed in the
upcoming revision of the Governance Regulation which already provides common ‘minimum

governance standards’ for Member States (see section 4.11).

The assessment shows that progress on adaptation was far too
slow. Under the objective of becoming a climate resilient society, a
country index shows that vulnerability and resilience stagnated
while economic losses from climate-related extremes increased,
EE T ooIeery albeit with considerable year-to-year variability. Adaptation in
agriculture and forestry also went in the wrong direction with a
decline of the share of mixed forest area and of gentle tillage practices on arable land.
Development of blue measures showed some progress in increasing the share of wetlands, but
no data exists yet to assess the river restoration target. Similarly, missing data restricted the
evaluation of progress towards greening cities. The overall EU policy context has developed
favourably, which could lead to further progress in the future: The EU Adaptation Strategy calls
for increased investment in resilient infrastructure, improved disaster risk reduction, and
coordination and coherence. The Forestry Strategy promotes forest management practices that
would lead to more resilient forests and the EU’s Urban Agenda includes a partnership on
adaptation. Finance is available through, e.g., the European Structural and Investment Funds

(see section 4.12).

EU progress on external action on climate change has been far too
slow. While international climate finance shows some positive
progress, it remains insufficient, and does not yet match the
ambition of the EU as a champion in the global response to climate
Far too slow change. It is also worrying that the EU's ecological footprint abroad,
measured by imported CO, emissions, has been increasing, thus
moving in the wrong direction. The analysis further reveals that enhancing coordination in
climate diplomacy between the EU and its Member States has seen promising but insufficient
progress. The alignment of international public funds (here assessed on the basis of European
Investment Bank (EIB) funding, as a proxy) and trade agreements with the Paris Agreement goals
has progressed far too slowly. There is concerning movement in terms of the climate-related
allocation of official development assistance (ODA), which decreased between 2016 and 2020.

The EU Green Deal provides a promising narrative by emphasising the integration of climate
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considerations into all aspects of EU foreign policy, but it currently lacks comprehensive
measures to make good on this promise. In terms of developments in the policy context, there
are only some indications for possible future progress. The Corporate Sustainability Due
Diligence Directive aims to ensure that EU businesses address their environmental impact both
within and outside of Europe. Additionally, the forthcoming Carbon Border Adjustment
Mechanism seeks to impose a carbon price on imported carbon intensive product, discouraging
carbon leakage and promoting low-carbon imports (see section 4.13).
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3. Key insights and
policy implications

3.1 Policy context: Bold action is being
token in Europe

Measured by targets set and legislation adopted, bold and transformational action is being taken
in Europe, despite adversarial circumstances. The vision of the EU Green Deal has shone through
the COVID-19 pandemic and its economic consequences. Even under the shadow of armed
conflict in Europe and the resulting energy price and cost of living crisis, the overall commitment
to the agenda of pursuing a green future has not faltered — because the key solutions to the
climate crisis also create more independence and energy security, resilience, and lower prices in
the long-term. The temporary increase in coal power production and new investments in
infrastructure for imported liquified natural gas is evidence of the complexity of the current

context; the general direction towards more climate action however remains clear.

Member States are now shifting to implementation mode as the climate and energy package for
2030 is being finalised at the EU level. However, countries’ own projections show that current
policies are insufficient and that additional instruments are needed to kickstart the required
transition in key sectors. Making the required political decisions is evidently not easy, and the
degree of change involved understandably triggers resistance and intense public debate. More
and better public exchange and communication on effective solutions is thus essential to allow
the achievement of climate neutrality. Businesses and citizens alike need to know that and what
change is coming, what it means for them, and how they will be supported. Successful

implementation of transformative policies requires broad acceptance.

The first-of-its kind assessment of progress presented in this report offers a spotlight on where
additional action is required, helping to show where efforts should be prioritised, as well as
confirming the granularity with which progress on structural changes needs to be monitored. In
2024, two of the three main EU institutions will see change, with elections for the European

Parliament (EP) and a new term for the European Commission (EC). Together, they need a clear
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agenda to improve the existing policies further to guarantee that the long-term goal will be
met. The findings in this report — and a possible update next year - should inform these

decisions on future EU policy action.

3.2 Positive signals and cause for concern
from the assessment

The analysis of progress has revealed both strengths and weaknesses in the transition of the EU
to climate neutrality. Some of the insights can serve as inspiration and a source for optimism
that policies are working, while others are cause for concern and require targeted action. This
segment focuses on the higher-level observations. More granular and policy area specific take-
aways are in the deep dive sections for the individual building blocks (see section 4).

First, the positive messages:

e Most of the building blocks moved in the right direction, with the exception of finance and
carbon dioxide removals. While progress over the period analysed was too slow, and in
some cases far too slow, this still suggests that overall, Europe is orienting itself towards,

and has a basis to build on, for faster action.

e The assessment shows that the EU is developing the right governance framework to achieve
the goal of climate neutrality by 2050 at the latest. EU law has established some initial
minimum standards for climate policy planning and monitoring at national level, and many
Member States are already going a step further. The EU is thus starting to be well-
positioned to accelerate progress — even as substantial room for improvement remains to
further strengthen processes and institutions to manage the transition. This framework has
also only been introduced very recently, with key management processes under the EU
Climate Law still to be tested for the first time, which means the real impact will show only

in their implementation.

e Electrification is a core overall driver for the move to climate neutrality with direct
implications for other sectors. The decarbonisation of electricity overall was on track,
though the detailed results show that more action and focus is needed on the enablers to

ensure that progress continues at the necessary rate for this key building block.

e In just and inclusive transition, all indicators were going in the right direction, with many of
the necessary changes beginning to take effect, even if progress observed so far was still

too slow.
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e There was significant, but uneven progress in clean technologies, a cross-cutting driver of
the modernisation of the European economy.

To speed up change in those promising sectors, the EU should focus particularly on those
objectives and enablers where changes were going in the wrong direction and where changes
have stagnated. Creating the necessary enabling environments is a must-have condition for the
longer-term changes needed for a climate neutral future. Targeted policy interventions with
new policies or upgrades to existing instruments, as well as the cancellation of wrong
incentives are needed to bring the enablers on track — so that the building blocks of climate

neutrality can take shape.

The three building blocks that raise particular concerns are:

e Finance and investments, a key driver of the transition to climate neutrality at large, was
found to be far off track. This impacts progress in all other building blocks as all depend on
the right financial flows. Lack of progress on finance is thus a bottleneck that carries risk
for the transition overall.

e Carbon dioxide removals (CDR) were heading in the wrong direction, in particular as natural
carbon stores declined. At the same time, technical means of carbon dioxide removal are
not deployed yet despite a 2030 target for focused application outlined in the EC proposal
for a certification framework. This puts into question the anticipated role of CDR in

balancing emission releases to achieve net zero and even net negative emissions.

¢ In adaptation, limited to no progress across both objectives and enablers as well as a
significant lack of data highlights the need for action and greater transparency. In
combination with the increasing occurrence and magnitude of climate-related extremes,
the currently far too slow progress risks the well-being of all Europeans as well as
increasing damages to the EU economy’s structures and natural systems that are a
foundation to all building blocks.

Particularly in these three building blocks, the EU will have to swiftly modify the current course

if it wants to get on track to reach its own climate objectives.
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3.3 Lessons learned from the limitations of
Measuring progress towards climate
neutrality: the power of transparency

ECNO has designed and implemented its own monitoring methodology, in the absence of an
official framework that provides the required level of depth and detail on changes happening
under the emissions curve. The approach uses indicators to measure past progress in objectives
and enablers across the key building blocks of a climate neutral future. This provides an
unprecedented understanding about past progress overall as well as on the state of the
enabling conditions that are a prerequisite for future changes. The resulting nuanced picture of
progress also helps to identify where most urgent action is required, and to formulate key take-

aways for targeted policy interventions.

At the same time, it is important to reflect on the drawbacks of this first ever in-depth analysis

of progress towards climate neutrality in the EU.

Lesson 1. Essential data are missing to paint a complete picture

Ideally, this assessment would have drawn on official EU data only. However, these were not
sufficient for a detailed and varied picture based on specific indicators for each building block.
Accordingly, the data used originates from a range of sources and even partly from the research
partners' own collection and compilation efforts (e.g., under governance). Still, there are 32
indicators for which no data source could be found or where there is insufficient information. In
other cases, the assessment partly falls back on proxy indicators that do not exactly provide the
information desired but allow for an estimated assessment. This lack of data availability means
that the overall picture stays incomplete — and essential insights for policy-makers may be
missing. Lack of progress, or the failure to lay the foundations for decisive change further along

in the transition, may thus go unnoticed.

Lesson 2: Accurate identification of gaps needs an up-to-date vision
of the future

This assessment measures progress against official EU-level targets and benchmarks for the
future, where available. To this end, the ECNO analysis had to draw on a range of different
official sources, including EU Directives and Regulations, the EU 2030 Climate Target Plan, the
(already outdated) EU LTS in-depth impact assessment, as well as a range of other documents
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including, e.g., the 8 Environmental Action Plan (EAP). Of the latter, some official targets need
updating since the target year has already passed. In addition, some official EU targets are
available only for 2030 and may not be fully in line with the path to climate neutrality. In some
instances, no benchmarks could be found at all — which was compensated for with an
indication of the overall direction needed (this was the case for 70 indicators). However, such
alternative choices should not hide the fact that agreed yardsticks, stemming from official, up-
to-date pathways to climate neutrality, are needed for an accurate indication of progress and

related insights for necessary course corrections.

Lesson 3: Panta rhei - a dynamic reality needs regular tracking for
robust policy-making

Lastly, there is a structural issue that no real-world data driven assessment of progress can
fully compensate for: the time lag between policies adopted and observed change in the
economy. As outlined above, the EU climate policy landscape has changed significantly,
especially with ‘Fit for 55’ — and many Member States have also introduced new policies,
including in the context of the energy (price) crisis. Information used for such assessments can
thus only provide a snapshot of the past and can quickly become outdated, which makes it
difficult to assess truly current trends. To address this challenge, this assessment included the
latest insights into policy changes to provide a comprehensive picture of current progress at
least at the level of the building blocks. As Member States in particular are drawing up
additional policies, insights on past developments and required changes should be a key source
for decision-makers. This time=lag conundrum and the speed of change in data and policy is
also why measuring progress at the level of enablers needs to happen regularly, with annual
updates — so that new data and additional indicators can be built in, ensuring that policy-

making is informed by the best information available on the underlying drivers of change.

3.4 Looking forward: recommendations for
an improved official EU monitoring system
to better inform policy choices

This assessment shows that, as the window to set in motion the necessary transformations
towards climate neutrality closes, EU policy-making needs an overall tracking system that is
capable of showing clearly and comprehensively where progress is not fast enough, or even goes
in the wrong direction. Doing this on the level of objectives as well as enablers for specific

building blocks (along traditional sectoral lines and across them) is key to identifying the areas
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that most urgently in need of action, and revealing others that might lead to slow-down or
blockage in the future. These insights can inform the formulation of new policies, the revision of
existing policies to align them better with a path to climate neutrality, as well as the removal of
policies setting the wrong incentives.

The assessment showed that the EU is already putting in place a governance system that puts it
on track for climate neutrality, but which needs to continue developing apace. One of the
innovations in recent years that has contributed to the positive assessment is the adoption of
the EU Climate Law (see e.g., indicator on the ‘uptake of EU and national independent scientific
advisory bodies’). The EU Climate Law has given the EC the obligation to assess progress
towards climate neutrality (Article 6.1), but the lack of an adequate monitoring framework is an
obvious blind spot. Without it, there is a risk that the official process cannot reveal exactly the
kind of information needed for targeted policy action. ECNO has been set up to fulfil this
function as long as the institutions are not doing so, and to help strengthen official processes
moving forward, but would rather see this function filled by formal EU processes.

To sum up, this first assessment of EU progress towards climate neutrality leads to the
following recommendations for the institutions to improve the EU’s ability to manage its climate
neutrality efforts.

e GET THE DATA: The EC must establish a common EU-wide progress tracking system
based on a comprehensive set of indicators, designed to inform policy-making in a way
that enhances the capacity to achieve climate neutrality. Indicators should therefore be
linked to key enablers of the transition as well as to headline objectives. This must
include means to close data gaps via new reporting obligations and adjusted data
collection routines.

e INTEGRATE SMARTLY: The monitoring framework can be used to inform both planning
and reporting and be applied for all Member States. Mutual referencing of the same
parameters will allow for greater comparability, facilitate necessary evaluations, and
increase transparency. Due to the overarching nature of the climate neutrality goal and
its relevance for other policies, such a tracking system can also be integrated with other
EU monitoring systems such as the 8% Environmental Action Programme and the
European Semester, reducing overall effort and administrative burden for Member

States and EU institutions alike — and allowing for decisions based on a joint fact base.

¢ BRING IN EXPERTISE: The monitoring framework should be developed using a
transparent process, involving relevant stakeholders from different policy areas and
areas of expertise, including the newly-established European Scientific Advisory Board
on Climate Change. It must also be anchored in legislation (Governance Regulation and

EU Climate Law), to ensure that its adoption and implementation are being adhered to.
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e ASSESS REGULARLY: Assessments of progress towards the key objectives and their
enablers should take place annually (or at least every two years, in line with integrated
national energy and climate progress reports (NECPRs) to ensure that policy actions are
based on the best information available. Implementing this frequency formally requires a
change to Article 6 of the EU Climate Law. Regular updates are also needed for the
underlying pathways providing benchmark values. A formal update of the EU long-term
strategy (EU LTS) is already overdue.

e MAKE IT COUNT: Having good progress information is particularly valuable if it is directly
acted upon. EU decision-makers should consider integrating into the EU Climate Law a
dedicated action trigger based on the results of the assessments. There are similar
procedures in other important EU governance systems, which this could be modelled
upon, such as the Alert Mechanism Report under the European Semester, which triggers
in-depth reviews. Information from the tracking system could trigger a more detailed
inspection to verify whether the lack of progress identified is of concern and to then
facilitate appropriate action, if needed. Moreover, to use the information most
effectively, a direct link could be established in the EU Climate Law between the
progress assessment (Article 6.1) and the policy consistency assessments (Articles 6.2
and 7) — and to review clauses of individual pieces of legislation relevant to the
achievement of climate neutrality.

A welcome window of opportunity to implement these recommendations for a better official EU
monitoring system is coming up, through the imminent review windows for the Governance
Regulation and the EU Climate Law in 2024. But there is no need to wait. Under the existing
obligation for a progress assessment (Article 6.1 EU Climate Law), the EC can already kickstart
the process of drawing up a thorough and effective system, involve relevant stakeholders
(including Member States) and assessing the respective information needs as well as the

potential reduce administrative effort across planning and reporting systems.

With this first in-depth assessment report, the European Climate Neutrality Observatory (ECNO)
wants to inform a broader dialogue on how the EU can best track progress and what actions
could be taken on the basis of its analysis. This can also contribute to efforts by EC to track

progress and draw up an adequate system for regular assessments.

ECNO invites feedback from all interested parties on both methodology and the results. It seeks
to further expand its understanding and refine the underlying approach to progressively improve

the information for policy-makers from future assessments.
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4. Deep dives: Detailed
description and results of

13 building blocks for a
climate neutral future

28

Obtenu pour vous par ’ .
oY

Obtained by dgence europe



41 Electricity

Electricity supply plays a central role in decarbonising energy supply and its importance will
only increase over time through sector coupling, i.e., the electrification of demand sectors.
Emission reductions are mainly realised through the phase-out of fossil fuels and the build-up

of renewables.

Overview

Global energy supply must be decarbonised by 2050 to stay within the limits of the Paris
Agreement (IPCC, 2018b). Integral to that is the decarbonisation of electricity supply — as early
as 2035 for advanced economies (IEA, 2021b). Such a timeline can be achieved within the EU
without additional costs to the current plans (Ember, 2022b). The importance of electricity
supply for decarbonisation will only increase as sector coupling progresses, i.e., as the demand
sectors increasingly become electrified this further enables decarbonisation granted, they are
being powered by a clean electricity system. Estimates for the share of electricity in final energy
consumption project a rise from roughly 23% to around 50% in 2050 (EC, 2018c), and some are
as high as 66%, depending on the pathway taken (Ember, 2022b). Meanwhile, improving the
energy efficiency of electrical appliances in the demand sectors can help reduce electricity
demand, ensuring the costs of electricity are minimised. The development in electricity supply is
thus heavily dependent on and linked to the other climate neutral building blocks covering

sectoral energy demand (i.e., buildings, mobility, industry) as well as societal norms and lifestyle.

Progress in this building block was too slow. While the overall emission trend is on track,
important underlying drivers for the energy transitions must still accelerate — while emission
reductions in the past were driven by a shift to gas and renewables, future emission reductions
must rely almost entirely on renewables to enable the phase-out of fossil fuels. The share of
fossil fuel power generation does not seem to be falling fast enough while renewable energy
growth as the main driver for emission reduction has seen mixed progress. While solar energy
has shown considerable growth in recent years, meeting the required growth rate, the expansion
of wind energy needs to at least double to keep pace. Insufficient support schemes and
problems with permitting were the main obstacles. Closely linked, fossil fuel phase-out needs to
be sped up. It was hampered in recent years by a coal resurgence due to the gas crisis and
nuclear and hydro shortages due to drought. Recent price levels delivered by the EU Emissions
Trading System (ETS), could, if maintained at the high levels, provide an important incentive to
accelerate coal phase-out further — and an EU phase-out target for fossil fuels would quicken

the pace even more. The electricity market reform in the EU, including strengthening
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interconnection and the intra-EU market, seems to be heading in the right direction, but data
are largely lacking to track progress sufficiently. Grid investments are ongoing and have seen an
increase in recent years, but that is not sufficient especially since significant gaps remain in
interconnector investments, distribution grid investments and the digitalisation of the grid such
as smart meters. There is also limited information on the trend of clean flexibility options, such
as energy storage and demand-side flexibility, and the lack of existing regulations at the EU
level, including targets, reveal a blind spot in EU regulations that the EU has only recently
started to address.

411 Objectives and enablers

Objectives: Decarbonise electricity supply and phase out fossil fuels

The decarbonisation of electricity supply relies on a mix of supply options, principally renewable
energy sources, such as wind and solar and to a lesser extent other low-carbon sources, such
as nuclear and carbon capture and storage (CCS). The European Commission (EC) foresees
renewable energy to provide 81% to 85% of the electricity supply in 2050 followed by nuclear
with 12% to 15% (EC, 2018b). Other studies suggest an even larger role for renewable energy
sources of 90% of electricity at the global level in 2050 (IEA, 2022f).

The decarbonisation of electricity supply is measured
Sl eliesito s with the indicator ‘GHG emissions of electricity
GHG emissions of electricity generation’. The in-depth analysis accompanying the
generation [Mt CO.¢] EU long-term net zero targets currently foresees the
electricity supply sector to reach net zero by 2040 (EC,

2019a).

Climate neutrality requires a phase-out of fossil fuels in the power sector. Projections show that
coal should be phased out as early as 2030 in advanced economies to be in line with a Paris
compatible pathway (IEA, 2021b). An active management thereof should include a plan that
provides a clear vision for all actors in the sector and guides investors away from brown
infrastructure investment. Payment schemes may enable fossil fuel operators to retire their
power plants before the end of their economic lifetime. The EU has not put forward a coal
phase-out plan for the bloc at large, but individual Member States have done so - albeit with
different timeframes between 2023 and 2038 (EC, 2023c). The EU has not put forward a coal
phase-out plan for the bloc at large, but individual member states have done so - albeit with
different timeframes between 2023 and 2038 (EC, 2023c). For other fossil fuels, such as gas but
also oil, or fossil fuels a whole, a lot less countries have defined specific phase-out timelines.
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This is in part because these ‘bridge fuels’ are often regarded as still playing a role in the
transition toward low carbon sources. Moreover, the phase-out of fossil fuels has multiple
implications for the economy and is a politically sensitive issue. The creation of green jobs is
countered by just transition concerns surrounding the loss of jobs and implications for jobs and
communities in geographical regions reliant on the current fossil fuel economy will need to be
mitigated.

The indicator ‘share of fossil fuel-fired power L
Selected indicator:

generation’ measures progress towards fossil

fuel phase-out in the power sector. EU Share of fossil fuel-fired power

projections see the share of fossil fuels in power generation [% of electricity generation]

generation decrease to 18% by 2030 and 3% by

2050 (EC, 2020f).

Enabler 1: Reform of electricity markets to enable participation of
renewables

A significant increase in wind and solar electricity generation is needed in the EU to achieve the
decarbonisation of the sector. The modelling underlying the EU long-term strategy (EU LTS)
suggests that both technologies combined could cover between 66% and 72% of electricity
supply by 2050 (EC, 2018c). Wind and solar have already reached grid parity in many
constituencies (IRENA, 2021) and in 2022, even generated more electricity than coal or gas
(Ember, 2023). However, these renewable electricity sources have uniquely different
characteristics from the current base load technologies dominating the past power mix, and
electricity markets in the EU have undergone significant changes to enable this transition (Agora
Energiewende, 2019).The reform of the electricity market in Europe is a continuously ongoing
process (EC, 2023f). At this current stage, several aspects are important to enable a larger share
of renewables, as laid out by the EC:(EC, 2023f). At this current stage, several aspects are

important to enable a larger share of renewables, as laid out by the EU Commission:

e Market design must enable the operation of highly flexible power plants (including
storage) to compensate for the increasing variability of power supply caused by variable
renewable energy sources. This can include capacity mechanisms or high temporal
electricity prices.

e Market design should allow consumers to become more pro-active in contributing to the

stability of the electricity system (demand-side management) (see also below).

e Cross border integration of European electricity markets at different temporal scales

enables the largest degree of flexibility across different markets.
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The electricity market reform attempts to address the current challenges related to these
aspects; however, as the share of renewables increases, the challenges and associated market
design will need to adjust further (De Vivero-Serrano et al., 2019). This has important
implications on how to measure progress towards the integration of wind and solar—what is
relevant in the next years will be very different from what will be relevant in the future.

Independent of where we are in the transition,
Selected indicator: progress can be measured by the indicator
Share of variable renewable energies in ‘share of variable renewable energy sources in
electricity generation (%) electricity generation’. Based on the average
share of variable renewables across scenarios in
the EC 2030 impact assessment, the share of variable renewable sources in power generation

will need to increase to 47% in 2030 and 67% in 2050 (EC, 2020f).

Regarding the current challenges, an important
aspect to ease the need for flexibility is the Selected indicator:

integration of the European electricity market,
Electricity interconnector capacity

grid, and system through cross border trading L .
availability for cross-zonal trading [%)]

and capacity improvements. This can be

measured with the indicator ‘cross-zonal

capacity’. The EU has set itself a binding target related to cross-zonal capacity, whereby
Transmission System Operators (TSOs) have to provide 70% electricity interconnector capacity
for cross-zonal trading by the end of 2025 at the latest (Electricity Market Regulation).
Unfortunately, there is currently no consistent approach towards tracking the progress towards
this target at the EU level.

Enabler 2: Grid build-out, digitalisation and enhancement

The decarbonisation of electricity supply requires a massive upgrade of the European grid on
both the transmission and distribution level. To enable greater visibility and participation of
loads and generation at the distribution grid level, this must be accompanied by a digitalisation
of the grid. As such, integration of the European electricity grids needs grid investments—in
parallel to the integration of markets (see Enabler 1). The digitalisation of the grid is needed to
enable the further integration of demand and

supply as electrification progresses and the Selected indicator:

need for flexible demand growths (e.g., through
Investment into the transmission and

smart meter). The indicator ‘investment into the R .
distribution grid [EUR/year]

transmission and distribution grid’ measures the
progress on both fronts. The EU suggests that
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investment into the grid to meet the EU’s 2030 targets amounts to EUR 584 billion between
2020 and 2030 (EC, 2022¢) or between EUR 53 and 60 billion (with an average of EUR 57 billion
across scenarios) per year in the same time period (EC, 2020f).

The indicator ‘share of electric smart meters* L
) S Selected indicator:
provides tracks how far grid digitalisation is
enabled across all Member States. The third Share of electric smart meters [%)
energy package called for all Member States
with a positive economic assessment of smart meters to roll out 80% of smart meters by 2020
(Electricity Market Directive). This target was not reached in most Member States and has not
been replaced, but the existence of a new target notwithstanding, a nearly 100% share is

desirable.

Enabler 3: Increasing demand and supply flexibility to enable uptake
of variable renewable energies

The decarbonisation of electricity supply needs a paradigm shift away from a base-load-focused
approach towards one with high flexibility to accommodate the raising share of variable
renewable energy sources. In the current power plant park flexibility is provided largely by
existing gas- or oil-based power plants to accommodate load following and the integration of
variable renewables. Such flexibility providers may not be operated in a climate neutral power
system due to slower respond rate of CCS units (Rua et al., 2020). This means that flexible clean
technologies need to be phased-in overtime to allow for the full decarbonisation of the sector.
These include certain types of renewable energy sources, such as hydro-power and
biomass/biogas-based plants but especially the use of storage technologies, such as pumped
hydro storage, battery storage, or hydrogen storage (combined with hydrogen-based turbines).
While some of these options are limited by the availability of natural resources, geographical
characteristics and/or competing use applications, others come with high up-front costs that
often cannot be recuperated in the current electricity market design. Identifying ways to enable
the uptake of both technology types is central to the successful integration and further market
penetration of variable renewable sources. The success of the power sector transformation
hence also significantly depends on the ability to phase-in such technologies to provide
flexibility on different timescales. We will measure this with the indicator ‘battery storage and
dispatchable renewable energy additions’.
Dispatchable power plants do not rely on R
fluctuating resources and can be scheduled and

controlled by transmission system operators — Battery storage and dispatchable

for instance, to follow the electricity load. Both S D ERENE L s [

together are foreseen to reach a capacity of
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around 287 GW in 2030 and 947 in 2050, whereby the role of battery storage will increase from
40% of that capacity to almost 80% (EC, 2020f).

In addition to a more flexible power plant park, an increasing flexibility of electricity demand is
also needed to minimise costs, so that instead of installing new power plants or investing in new
grid infrastructure, consumers are enabled to provide flexibility themselves (DNV, 2022).
Demand-side flexibility options can happen at
Selected indicator: household or industrial scale and include smart
power-to-heat, power-to-hydrogen, electric
Flexible power demand [TW/hour] ) ) ) .
vehicles, smart appliances, and industrial
demand response. These are enabled through
the digitalisation of electricity supply (IRENA, 2019). The indicator ‘flexible power demand' can
measure progress on this front. Like for supply-side flexibility, the EU needs to develop

frameworks, such as the Digitalisation Strategy (EC, 2020d), to enable flexible demand uptake.

However, there is currently no data available on flexible demand at the EU level.

4.1.2 Progress towards climate neutrality

Progress towards the objectives:
Decarbonise electricity supply
and phase out fossil fuels

The power sector is on track towards meeting
the EU’s GHG emission trajectory for the
sector (EC, 2020f); emission reduction were
decreased faster at 60.5 Mt CO.e per year
between 2016 and 2021 than the required 50.3
Mt CO.e per year need from 2021 to 2040. This
trend is also on track with a decarbonisation
of the power sector by 2035 timelines
suggested by others, such as the IEA (2021b).

Emissions in the sector are determined by two
main factors: the demand for electricity
(largely determined by other sectors) and the
emission intensity of power production (largely

GHG emission from
electricity generation b

This indicator shows the past
development of GHG emissions from
electricity generation (EEA, 2023b) in
comparison to the EU trajectory of
reaching a reduction in emissions of 78%
in 2030 compared to 2005 levels (EC,
2020f).

Data show an annual decrease of

60.5 Mt CO,e between 2016 and 2021.
This was faster than the benchmark
trajectory, where the required annual
decrease between 2021 and 2030 needs
to be 50.3 Mt CO.,e, and thus on track.

determined by the power generation mix). Over the last two decades, electricity demand has

fluctuated but overall, remained relatively stable, with 2021 seeing the same levels as 2005.
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Recent years saw a decrease due to COVID-19 in 2020 (e.g., through remote work), followed by a
recovery in 2021 and another decrease caused by high energy prices following the Russian war
against Ukraine. It remains unclear whether these will have long-term impacts. It is more likely
that electrification trends in other sectors will pick-up significantly in coming years, potentially
leading to an increase in electricity demand. This foreseeable increase in electricity demand puts
even more pressure on the second factor determining emissions in the sector: the emission
intensity of power production. The emissions intensity of power production has seen a steady
decrease over the past two decades but rebounded in 2021 and 2022 (Ember, 2022a). The
decrease has been driven by increases in renewable energy generation and a switch to natural
gas, which pushed coal out of the generation mix. However, the rebound in 2021 was caused by
two factors: drought reduced power generation from hydro energy and an unexpectedly high
number of downtimes of nuclear power plants, in particular in France (ACER, 2023). In 2022, the
increase continued driven by the gas crisis following the Russian war against Ukraine, which
pushed gas out of the generation mix, bringing in larger amounts of coal generation again.
Especially the gas crisis led the EC to publish its REPowerEU plan (EC, 2022j) with measures
that aim to increase the speed of the energy transition. However, it remains to be seen whether
these measures will manage to turn around

the trend.
Share of fossil fuel-fired

The phasing out fossil fuels in the EU is power generation

happening too slowly. The share of fossil fuel This indicator shows past development in
the share of fossil fuels in electricity
generation (Eurostat, 2023f, 2023e) in
comparison to the EU benchmark of
reaching a share of 18% in 2030 (EC,

2020f).

Data show an annual decrease of 1.3%-
points between 2016 and 2021 which was

power generation decreased by just 1.3%-point
per year between 2016 and 2021, compared to
a required decrease of 2.5%-points per year.
The EU ETS is the main instrument
incentivising fossil fuel phase-out, and despite

generally positive developments in recent

years, it has not managed to spur on the
phase-out fast enough. The EU ETS saw a
jump in the CO, price from previous levels of
between 20 and 30 Euro/tCO, up until late
2020 to 60 to 100 Euro/tCO; in the beginning
of 2022. Since 2022, the price has fluctuated

too slow. It has to reach an annual
decrease of 2.5%-points between 2021
and 2030. This is 1.9 times faster than the
past rate of progress.

around that level, caused by different factors, such as the temporary reverse switch from gas to

coal in response to the gas prices, droughts causing hydro and nuclear power shortages,

increasing electricity demand, and a proposal by the EU to fund coal-fired power plants with
EUR 2 billion as part of the REPowerPlan (EC, 2022d). The latter could undermine the EU’s own
emission reduction efforts (CAT, 2022). The effect on coal capacity and generation was mixed —

while coal power generation went up, many power plants are being retired and only Poland
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added new generation (Beyond Fossil Fuels, 2022). Moving forward, a stable CO, price above EUR
50 and reaching EUR 100 could disincentivise investment in new power plants further and
accelerate the phase-out of fossil fuel generation (Twidale et al., 2023).

Progress towards Enabler 1: Reform of electricity markets to enable
participation of renewables

The share of variable renewable electricity generation has increased over the last decades and is
heading in the right direction but still far too slow to enable an emission trajectory in line with
the EUs own trajectory. The share of renewables in electricity generation grew at a rate of 1.5%-
points between 2016 and 2021, which has to accelerate to 3.2%-points to be in line with the
impact assessment of the EU’s 2030 Climate
Target Plan (EC, 2020f). While the European

Share of variable Council (EUCO) and European Parliament (EP)
renewable energies in

A > have agreed on updating the Renewable
electricity generation

Energy Directive and targets , the policy
This indicator shows past development in
the generation share of variable
renewable energy sources (wind and
solar) (Eurostat, 2023f, 2023e) in

regimes at the Member State level seem not
adequate to enable an uptake in line with the

EU’s own objectives. General problems that

comparison to the EU trajectory of can be observed across EU countries are:
reaching a 48% share in electricity faulty designs; stop-and-go policies, which
consumption in 2030 (EC, 2020f). impact investor confidence; and problems
The data show an annual increase of with lengthy permitting procedures (IEA,
1.5%-points between 2016 and 2021. To 2022c). The EU is attempting to address the
meet the benchmark, the required annual latter through Council Regulation (EU)

change between 2021 and 2030 needs to
be 3.2%-points, which is 2 times faster
than the current rate of progress.

2022/2577 to accelerate the deployment of
renewables. To become in line with the EU’s
own trajectory, renewable deployment should
be at around 48 GW of solar PV and 36 GW of
wind yearly, while only 41.4 GW of solar and 16
GW of wind (87% onshore) were added in 2022 (IEA, 2022c; SolarPower Europe, 2022;
WindEurope, 2023). Progress on wind energy is thereby especially insufficient; while onshore
wind has struggled to identify new sites, offshore wind is a relatively new technology and is still
causing problems (CAT, 2022). There are signs that a change in the right direction is ongoing —
investments in onshore wind are increasing, and while investments in offshore wind are
currently decreasing, Member States are increasingly committing themselves to install more

offshore wind (CAT, 2022). The development of solar energy was almost in line with what is
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needed, and industry’s own projections suggest that this will continue at an even higher level
(SolarPower Europe, 2022).

The progress of EU electricity market reforms

to enable the uptake of variable renewables is Electricity interconnector
difficult to track but can be largely capacity for cross-zonal
characterised as too slow. This is due to the trading

complexity associated with finding the right The indicator measures in how far TSOs

in countries are setting aside
interconnector capacity for cross zonal
trading. The EU set target for a minimum
of 70% of electricity interconnector

market design, one that fulfils multiple
conditions simultaneously, e.g., energy

security, energy equity, decarbonised supply,

as well as the various market design options capacity for cross-zonal trading (ACER,
that exist (Nabe & Staschus, 2023). The 2022).

proposed EU market design reform by the EC There is not enough data to track this
includes several measures that attempt to indicator, but a qualitative comparison
address protecting consumers against high suggests that change is far too slow.

electricity prices and continued support of

variable renewables (EC, 2023u). Whether the

EU manages to successfully address both remains to be seen, but the general intention to see
the growth of renewables as an opportunity to overcome the existing energy crisis is integral to
the proposal. Aspects highlighted in Section 0 as integral to supporting the market integration of
variable renewables include the greater integration of European electricity markets, increases in
flexible generation, and increase in demand-side management. All are part of the EU’s proposal.
The latter two are discussed below. The former, the integration of European electricity markets,
is addressed by the EU target to make available at least 70% of cross-zonal capacity. However,
progress on this front cannot be tracked due to a lack of harmonised monitoring between
transmission system operators (TSOs). Indicative analysis shows that the levels remained the
same between 2020 and 2021 (ACER, 2022), indicating that progress was too slow and that more
action is needed. The problem of data quality and availability has also been identified as part of
the latest proposal by the EU Commission (2023u). The problem of data quality and availability
has also been identified as part of the latest proposal by the EC (2023u). The problem of data
quality and availability has also been identified as part of the latest proposal by the EU

Commission (2023u).

Progress towards Enabler 2: Grid build-out, digitalisation and
enhancement

Investments in the power grid increased by an average of 4% per year between 2016 and 2021
and reached a level of EUR 66.3 billion in 2022 based on IEA data (IEA, 2022d). The EU published
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investment figures that suggest that average
annual investment must reach around EUR 57
billion per year (EC, 2020f) or EUR 584 billion
over the time period between 2020 and 2030
to be in line with the 2030 climate target (EC,
2022e). However, these figures cannot be
compared to the investment figures presented
by the IEA due to differences in scope. Various
publications hint to the scale of additional
investments needed. The EU itself suggests
that a 15% increase in investments compared
to the baseline is needed to reach its 2030
targets (EC, 2020f), indicating that progress is
rather too slow. Other sources point to a
doubling of yearly investments until 2050 if
electrification is to become a stronger
backbone of the transition (Kreusel et al.,
2022).

Various areas of the grid will need attention.

Investment into trans-

mission and distribution

grid

This indicator shows past development in
investments in electricity grid
infrastructure (transmission and
distribution) (IEA, 2022d). While data for
trend and a future benchmark are
available (EC, 2020f), differences in how
these are defined in terms of scope do
not allow for a comparison.

Data show an annual increase of 5%
between 2017 and 2022. This
development was heading in the right
direction but was too slow as the EU
suggests a 15% increase in investments
compared to its own baseline.

By 2030, interconnection capacity needs to increase by 1.7 times compared where it is now,

albeit that heavily depends on how the future electricity grid will develop (Kreusel et al., 2022;

Sensful3 et al., 2019). Similarly, investments into the distribution grid must increase, to connect

Share of electric smart
meter in total meters

This indicator shows past development of
the share of smart meters in electric
meters (Berg Insight, 2022; EC, 2020c).
While there is no official benchmark data,
a share close to 100% would enable the
digitalisation of the grid and thus the
energy transition.

Data show an annual increase of 24%
between 2014 and 2020, which was far
too slow because a continuation of the
trend would mean that the EU would
reach a 100% diffusion only close to 2030.
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renewables at the distribution level, which is
currently a major bottleneck in the EU, and to
enable electrification and demand-side
management (IEA, 2022c). A major problem
here is aging infrastructure and some actors
suggest that an investment increase of
between 50% to 70% is needed through 2030
(Rack, 2021). The EU itself estimated that of
the required EUR 584 billion of total grid
investments, around EUR 400 billion need to
go into the distribution grid alone (including
digitalisation). The EU has recognised the need
for a coordinated approach and has set in
place a planning process for transmission

grids, developed a ten-year network
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development Plan (TYNDP), and is supporting the development of unified network codes
(Kreusel et al., 2022).

The roll-out of smart meters can be regarded as one of the first essential steps to enable the
digitalisation and thus participation of prosumers and demand-side adjustments. The spread of
smart meters was, however, far too slow, reaching only an annual growth rate of 23% per year
over the past years which means that, if this trend continues, the EU will reach a 100% share of
smart meters only around 2030. This hints to the fact that the digitalisation needs to speed up
significantly. For comparison, other jurisdictions such as in California reached a nearly 100% roll-
out of smart meters today (PG&E, 2012). The EC is currently developing indicators to monitor the
future digitalisation of the grid and plans to support European Union Agency for the Cooperation
of Energy Regulators (ACER) and National regulatory authorities (NRAs) to develop smart grid
indicators and benchmarks, which can be used in the future to track the progress of the
digitalisation of grids (EC, 2022e).

Progress towards Enabler 3: Increasing demand and supply flexibility
to enable uptake of variable renewable energy sources

Up until the energy crisis, the EU put an emphasis on gas as the main source for flexibility in the
power supply. The recent energy crisis has intensified the need to find solutions that reduce gas
demand, but other supply-side flexibility
options, such as energy storage have only
Battery storage and
dispatchable renewable
energy additions

This indicator shows past development of
the clean supply-side flexibility options
including storage and dispatchable
renewables in comparison to the EU

been marginally part of the solution so far.
Along these lines, the EU was criticised for not
setting explicit targets for storage in the
REPowerEU plan, or any earlier
communications for that matter (Colthorpe,
2022). The EUs efforts focused mainly on

trajectory of reaching 287 GW in 2030.

There is no historical data for the clean
supply-side flexibility options as there is
not sufficient data available for storage
capacities. The data for dispatchable
renewable sources (EC, 2020f) showed an
annual increase of 0.3 GW between 2016
and 2021, which is on track when
compared to the indicative benchmark of
reaching 173 GW in 2030 requiring no
further increase.
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providing better information for storage
technologies (EC, 2023h), and only recently
shifted to providing guidance on how EU
countries can support energy storage (EC,
2023d). The lack of ambition is paralleled by a
lack of transparency. Our analysis shows,
while the growth of dispatchable renewables
is in line with the indicative low levels
projected by the EU of 173 GW there is not
sufficient data for installed storage capacity
within the EU to judge whether the current
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trend is aligned with the future needs of 114 GW. Only the US DOE provides freely available data
on storage capacities, which is outdated and contains only scattered national level data that
cannot be combined into one cohesive EU-wide dataset. This is a significant data gap as energy
storage technologies will play an important role in particular after 2030 and must undergo
significant growth until then (see also section 0).

There is also insufficient data available to help judge the status and progress of demand-side
flexibility (DNV, 2022). Existing data from the
IEA provides one indicative data point, but

without further data it remains unclear what Flexible

the trend looks like. The data point suggests power demand

that in 2017 the total flexible load available in This indicator shows past development of
flexible power demand in the EU (IEA,

2018).

Data is insufficient as there is only one
data point available, and hence no trend
can be derived.

Europe amounted to around 20% of total
electricity generation, providing an indication
of the scale of potential that exists.
Additionally, there is no data on the market
participation of demand flexibility options.
While the existing EU Electricity Market
Directive calls on Member States to support demand-side flexibility, and the proposed
amendment further enables EU countries develop support schemes for demand flexibility (EC,
2023t), it remains to be seen how effective these will be in guiding EU countries. These reforms
are critical as the lack of policy-making is the major hurdle to allow demand-side management
to compete with supply-side flexibility (IEA, 2018). In the EC’s proposal there are several
elements that could overcome this hurdle, such as the call to define a national objective and/or

the (re)design of capacity mechanisms to accommodate demand-side management.

41.3 Conclusions and recommendations

Renewable electricity generation must further accelerate to
overcome the energy crisis and get the EU on track to achieving
climate neutrality

The last two years have seen a slowdown in the decrease of sectoral emissions due to the
energy crisis and extended drought periods, which has led to an increase in coal power
generation. Measures undertaken to address the energy crisis, such as under REPowerEU, need
to be scrutinized with a view to the long-term transition. Rather than supporting existing coal-

fired power plants further, as currently proposed, energy efficiency efforts should be intensified,
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and the uptake of renewables fast-tracked. The EU must accelerate the transition to renewable
power generation, not rely on fossil fuel power generation as a fallback.

While the EU has recently updated its 2030 renewable target, renewable uptake is hampered by
flawed and insufficiently ambitious policy regimes at Member State level, affecting especially
wind energy. EU efforts to overcome barriers, such as the existing siting problems for onshore
wind or the technological complications associated with offshore wind need to be continued
and intensified. Regular ongoing monitoring and, if necessary, the revision of EU measures
should be applied to guarantee these are effective. Member States must ensure that reforms to
national renewable support schemes, that are often ongoing as a reaction to the high energy
prices following the energy crisis, lead to a higher uptake of renewable energies in line with the
trajectory described in the EU’s own plans.

Coordination and scale-up of grid and clean flexibility options to
ensure a secure decarbonisation of the electricity system

While grid investments have increased in recent years and the overall amount is not far off from
where they should be to be in line with the EU’s own plans, significant investment gaps exist
suggesting that funds are not flowing where they are needed most. and what the impact of an
intensified electrification of the demand sectors would be. Areas that require ongoing
investment are the distribution grids, enabling digitalisation, and interconnection between EU
countries. In addition, the EU needs to continue and intensify its shift of focus from existing
electricity supply-side flexibility options, especially natural gas, towards clean supply-side
options, such as dispatchable renewables and energy storage. Especially energy storage
technologies require clearer targets and incentive mechanisms, both at the EU as well as the
Member State level. Recent efforts by the EU go in the right direction but need to be followed
through.

Efforts on grid and flexibility options should be coordinated to ensure the most effective use of
available public and private investment. Clarification is needed about the role of demand-side
flexibility options is and how these can be intensified to allow them to compete with supply-
side flexibility options. The TYNDP needs alignment with the long-term goal of reaching a clean

energy system.
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Box 2: Highlights from the assessment of Electricity

The electricity sector
emission trajectory is on
track, but underlying
drivers are not

In the past, emission reductions in the sector
were driven by a shift to gas from coal
together with a renewable energy uptake. To
sustain this trend moving forward, renewable
uptake needs to be speed up further, from
1.5% of new generation p.a. to 3.2% p.a., and
the fossil fuel phase-out accelerated.

A coordinated and well-
funded approach to grid
extension is needed across
the EU

While grid investments have been on the rise
in recent years, there remain significant gaps
in certain areas including the distribution grid,
a digitalisation of the grid as well as
transmission capacity between EU countries.
Resources need to be made available to
further develop the grid of the future.
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To speed up renewables uptake,
policies in EU countries need
reform, especially for wind

While solar development is largely on track, a significant
increase in efforts is needs to increase wind capacity.
Obstacles keeping wind from growing faster, such as citing
issues, need to be overcome even faster, and renewable
policies in EU countries need to be reformed to enable this
uptake.

The EU needs to continue and intensify the shift from
fossil-based electricity supply-side flexibility options,
especially natural gas, towards clean supply-side options
such as energy storage or and energy. Recent efforts by
the EU to encourage EU countries to incentivise these
need to be followed through with policy development.

A shift from existing gas as
a flexibility option to clean
option is needed

The EU needs to continue and intensify the
shift from fossil-based electricity supply-side
flexibility options, especially natural gas,
towards clean supply-side options such as
energy storage or and energy. Recent efforts
by the EU to encourage EU countries to
incentivise these need to be followed through
with policy development.




4.2 Mobility

Mobility is essential for connecting people and sustaining economies. For a transformative
shift in the transport sector, reducing motorised transportation, promoting clean modes, and

decarbonising remaining transport are essential.

Overview

Mobility is more than the simple act of transporting people and goods. Instead, it is an integral
part of our lifestyles: it connects people with each other, allows daily commutes to work and
education, brings us to our leisure activities, and assures that global supply chains can function.
It is thus an important pillar of the economy. In the EU, the sector contributes to 5% of the GDP,
employs 10 million people, and is the second-largest area of expenditure (EC, 2020h). The EU
Green Deal outlines that a shift in the ‘existing paradigm of incremental change to fundamental
transformation’ (EC, 20210) has to happen. In the context of the transport sector this means
three things: (1) motorised transportation needs to be minimised and reduced as far as possible
(i.e., avoid/reduce), (2) necessary transportation should be shifted from private, motorised
vehicles to public, and non-motorised low-carbon modes of transport (i.e., shift) and (3) and
remaining road, air, and water transport needs to be decarbonised by shifting the power source

from fossil fuels to clean electricity and sustainable fuels (i.e., improve).

Progress in the mobility sector is far too slow, with none of the three key enablers on track to
meet the EU's climate neutrality targets. The reduction in transport volume (1), which only briefly
occurred during the COVID-19 pandemic, does not seem to be sustained as both total passenger
kilometres and freight volumes seem to rebound to continue to grow at a pace that is
insufficient to avoid disastrous global warming. The shift from private, motorised transport to
public, low-carbon modes (2) is even more concerning. Instead of reducing the share of road
transport and increasing rail usage, both freight and passenger transport are moving in the
wrong direction, exacerbating the problem. However, there are some positive developments,
particularly in the uptake of electric mobility and clean vehicles (3). The adoption of these
technologies is increasing exponentially, with record-high levels of 22% of passenger vehicle
sales in 2022. While this trend is promising, the overall share of the passenger fleet still remains

below 3%, indicating the need for accelerated progress.

This situation reflects the current EU policies, which place a strong emphasis on improving the

efficiency of cars through measures like phasing out combustion engines. Such policies achieve

43

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



the greatest carbon reduction and are best aligned with the TEU subsidiarity principle. Policies
to encourage modal shift are only starting to emerge, which means the necessary shift may have
already begun, albeit with a lag in visible effects. Achieving an overall reduction in transport
requires policies that extend beyond the transport sector and encompass urban planning and
local industries. Although more challenging to address, the EU must now implement
comprehensive policies that encompass all elements simultaneously if it is serious about
meeting its targets. Time is running out, and urgent action is needed to ensure the EU stays on
track with its own climate goals.

4.2.1 Objectives and enablers

To achieve climate neutrality by 2050, and to be in line with the EU Green Deal’s 90% reduction
target for transport-related GHG emissions by 2050, the sector must decarbonise quickly (EC,
2020i). Hence ‘overall emissions in the transport

sector’ is one of the key objective indicators. To Selected indicator:

achieve such reductions the EC has laid out GHG emissions from transport [Mt COse]
milestones for 2030, which amongst other

things include a drastic scale-up of electric

vehicles (EVs) to at least 30 million, a doubling of high-speed rail traffic, and an implementation
of 500 km carbon neutral public transport. Later in the coming decades it also aims at shifting

more freight traffic to rail and scaling up zero-emission vessels and aircrafts (EC, 20210).

Population growth, which is projected to reach a peak in the EU in 2030 (Eurostat, 2019),
increases the challenge to reduce absolute
Selected indicator: emissions in the transport sector. The indicator
Carbon intensity of passenger transport ‘carbon intensity of passenger transport’ shows
[9CO: / passenger-km) emissions by passenger kilometre, enabling a
look at transport emissions disaggregated from
the external demand factor. This analysis could
be expanded to include the carbon intensity of freight transport (in gCO, / tonne-km) but for
now the focus is non passenger transport as the subsector accounts for roughly three quarters

of the sector’s emissions and low-carbon solutions are more readily available (EEA, 2023c).

Enabler 1: Manage motorised transport demand

Rural landscapes but also the outskirts of European cities often developed around private
vehicle use in such a way that life without access to an automobile is challenging. Continuous
improvements in road infrastructure have led to people getting increasingly accustomed to
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travelling longer distances on a daily basis. Interestingly, as the speed of traffic increased
throughout history, distances grew simultaneously (SES, 2018), hence passenger kilometres are
constantly increasing. One way to reverse this trend of travel time and distance is by clever
urban and regional planning that prioritises shorter distances and allows non-motorised
transport such as cycling and walking to become
feasible alternatives. European cities are already Selected indicator:
leading this change. For example, in Copenhagen

more than half of the population uses non- Share of passenger transport volume by
motorised means for the commute to work and mode (%]
school (49% of the population cycles and
another 6% walk) (City of Copenhagen, 2019). To assess this across the EU, ‘total passenger
transport volume’ shows the average distance travelled per passenger with motorised transport
options. This indicator only looks at absolute values and does not consider how many people

travel with the same vehicle, including public transport or car-sharing.

Globalisation has increased the importance of freight transport and global supply chains.
Vessels and ports are becoming larger as are the volumes of freight transport (Eurostat, 2022d).
Reversing this trend is difficult, as it demands structural change and potentially a perceived cut
in living standards. Consumerism in its conventional and emerging forms, such as on-demand
delivery services, cannot be sustained at current
o levels if freight volume is to decrease.
Selected indicator: Nonetheless, in addition to shifting freight
Total freight transport volume [million transport to rail and other zero emission modes
tonne-km)] of transport, a decrease in overall freight volume
is necessary. ‘Total freight transport volume’

shows developments on this front.

A major issue with the increase of transportation is that the demand for materials will likely rise,
which could potentially strain resources and increase environmental pressures. It is therefore
crucial to adopt sustainable practices and circular economy principles as well as to promote
resource efficiency, recycling, and the use of alternative materials. These include improving
material recovery from end-of-life vehicles, investing in research and development of new

materials, and exploring ways to reduce reliance on critical resources.

Enabler 2: Shift to public mobility
A reduction in car dependency, which is especially high in the EU, and a shift to other transport

modes is necessary to reduce overall emissions in the sector. More environmentally friendly

modes, such as buses, are more efficient because they transport larger numbers of people, and
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some modes also have more sustainable drivetrains, such as electric trains. The relevant
indicator here is ‘share of passenger transport volume by mode’, whereby the impact
assessment of the EU LTS outlines the required changes in road, rail, aviation, and inland
navigation (EC, 2018c).

However, the private passenger car is much more than a means to move people. It impacts
people’s view on work, family-life, leisure, and other social aspects of life. Cars have also
increased urban sprawls, which in turn have increased the necessity for cars, with social
impacts on the work and housing markets. They are also private property and major goods of
individual consumption and hence have a deeper symbolic meaning, often related to social
status (Urry, 2004). These points make a shift away from the use of private vehicles extremely
challenging. However, using cars less, i.e., making fewer trips and traveling shorter distances
while shifting and connecting to other means of transport, could cut emissions in the sector

without completely giving up the benefits of a private vehicle.

Similarly, we also consider the ‘share of freight transport volume by mode’, as heavy goods
vehicles account for 28% of emissions from road transport (Transport & Environment, 2022)
followed by aviation and shipping. Especially the shift from road to rail transport is of
importance here, and also pursued by the EU with a goal to increase rail freight traffic by 50% by
2030 and double it by 2050 (EC, 20210). The related indicator to show progress towards these
targets is ‘share of freight transport volume by mode’.
Selected indicator: The impact assessment of the EU LTS outlines the

same required changes for rail as well as
Share of freight transport volume

benchmarks for road, aviation, and inland navigation
by mode [%)]

(EC, 2018c).

Enabler 3: Implement zero emission and low carbon transport

A shift to zero-emission and low-carbon

transportation to decarbonise the modes of Selected indicator:
transport that are currently in use is probably S E B e e S e
the most enabling transformation for the sector.

This includes, e.g., replacing gasoline or diesel-

powered internal combustion engines (ICE) with electric batteries to make EVs or replacing
diesel, kerosene, and heavy fuel oils with clean fuels. Cars and vans with ICEs can easily be
replaced by fully electric motors, which is shown in the exponential increase of battery EV sales

in the EU that increased from less than 2% in 2019 to over 12% in 2022 (EAFO, 2023). In addition,
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EVs consume roughly one third of the energy that ICE vehicles do, and their lifecycle emissions
are lower already with today’s electricity mix (Bieker, 2021) (Braun & Rid, 2017). Full
decarbonisation through electrification is, however, only possible if the required electricity
comes from clean sources. The EU aims at reaching at least 30 million zero-emission cars by
2030 (EC, 20210). To accelerate the production and sale of EVs, the EU passed a law in October
2022 requiring all newly registered cars and vans to be zero-emissions vehicles by 2035 and
further stipulating that the CO, emissions from new cars and vans must decrease by 55% and
50% by 2030, respectively (EC, 2022l). We track the phase-out of ICEs by looking at both cars

and vans, i.e., the ‘share of EVs in passenger car stock’.

Trucks, busses, and coaches (heavy-goods vehicles) are expected to transition to electric
batteries but also other powertrain technologies, such as hydrogen-powered fuel cells, as the
battery weight needed to power such vehicles and recharging times are major limitations. The
related indicator here is ‘share of zero-emission vehicles (ZEV) in heavy-goods vehicle stock’.

In addition, aviation and shipping must move to cleaner fuels. For shipping, zero-emission fuels
(ZEF) include green hydrogen, ammonia, and captured CO,, sustainable aviation fuels (SAF) are
similar and mainly made from biomass, alcohol,
or electricity. While green hydrogen and Salasad indieara
ammonia are not yet available on scale, the use

of biofuels is highly controversial due to its Share of zero-emission vehicles (ZEV) in
heavy-goods vehicle stock [%)]

impacts on land use and biodiversity (Al-Enazi
et al., 2021). Related indicators, such as the

‘share of sustainable aviation fuels and share of zero-emission shipping fuels in total fuel use’
are not yet included due to their early stage of progress but are under consideration for future

publications.
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4.2.2 Progress towards climate neutrality

Progress towards the objectives

Whereas overall emissions in the European
Union decreased by 32% between 1990 and
2020, the transport sector was the only sector
that saw a rise in emissions (7% increase)
(WEF, 2022). In 2019, before the COVID-19
pandemic, domestic transport was the second
largest source of emissions in the EU,
accounting for a 22% share of all GHG
emissions (EEA, 2023b). GHG emissions in the
transport sector have steadily grown until
2007 and after a decreasing trend until 2013,
started rising steadily again until 2019 (EEA,
2023b).

Restrictions and lifestyle changes during the
COVID-19 pandemic had strong impacts on

mobility and emissions in the transport sector, leading to emissions levels in 2020 as low as in

CHC emissions from
transport

This indicator shows past development in
EU transport sector GHG emissions (EEA,
2023b) in comparison to the EU target of
reducing CO2 emissions from transport
by 92% in 2050 relative to 2005 (1.5TECH
scenario outlined in LTS) (EC, 2018c).

Data show an annual decrease of 25 Mt
CO.e between 2016 and 2021. To meet
the target, the required annual change
between 2021 and 2050 needs to be

27 Mt CO.e, which is 1.07 times faster
than the current rate of progress.

1995. Although there was a rebound in 2021, not all restrictions have loosened, leading to

emissions staying lower than in previous years, which results in an overall negative emissions

trend. Assuming linear continuation of this trend, speed of emission reductions would need to

accelerate 1.07-fold to fully meet the target of a 92% reduction by 2050 as outlined in the

impact assessment of the EU LTS (EC, 2018c). This would be translated into the too slow

category. Due to the strong impact of COVID-19, however, and the fact that the indicator was

going into the wrong direction before the pandemic, the category of this indicator is amended

with expert judgement to far too slow. To turn this around, a set of actions are needed such as

a reduction of overall transport volume, a shift from private, motorized transport to public,

unmotorized transport and a shift to more sustainable power sources.
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Decreasing the carbon intensity of passenger
transport should also be a main goal of EU’s
transport policies. Carbon intensity is a
composite value of emissions by passenger
kilometres; hence it takes into account several
metrics including carbon intensity (and
drivetrain) of vehicles, modal split, occupancy
rates, vehicle kilometres, etc. Little data on EU
level is available for this indicator. Passenger
kilometres in the EU (see enabler 1, indicator 1)
and modal split (see enabler 2, indicator 1)
have not moved into a positive direction in

pre-pandemic times. Similarly, occupancy

Carbon intensity of
passenger transport

This indicator shows past development in
EU emissions intensity of passenger
transport. No benchmark is available from
an official EU source.

There is currently no EU-wide aggregated
data available on carbon intensity of
passenger transport. Data is therefore
insufficient to assess the progress of this
indicator.

rates in the EU decreased from over 2 in the 1970s to 1.5 in the 1990s and (EEA, 2000), more
recent data is not available. Data in other countries (i.e. Ireland) show that carbon intensity in

private cars has remained stable (O’Riordan et al., 2022). Due to a lack of data, this indicator is

rated as insufficient data.

Progress towards enabler 1: Monage motorised transport demand

The EU has not set official targets on the
levels of passenger and freight transport
volume that it wants to reach / aim for. In its
impact assessment of the EU LTS (EC, 2018c)
it however models scenarios that reach net
zero emissions in 2050. In those scenarios, it
allows freight transport volume to grow by
50% to 51%, and passenger transport by 28%
to 32% (compared to 2015); both only slightly
lower than the expected growth in the

baseline scenario (54% and 36% respectively).

Current trends of passenger volume actually
show a decline. This is however a result of
substantially lower passenger transport
volumes during the COVID-19 pandemic in
2020, before which, a steady increase, at more
than twice the allowable rate could be

observed. As it is unclear whether the linear
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Total passenger transport
volume

This indicator shows past development in
the growth of passenger transport
volume (Eurostat, 2023n, 2023)) in
comparison to 2050 targets derived from
the most stringent transport activity
growth rates by modes outlined in the
impact assessment of the EU LTS (EC,
2018c¢).

Data show an annual decline of 174 billion
passenger-km between 2015 and 2020.
To meet the target, the required annual
change between 2020 and 2050 could
increase by 101 billion passenger-km,
which means that this indicator is on
track.
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trend continues, a slight rebound occurs or the rebound occurs at pre pandemic levels, we
make an expert judgement and rate this indicator as too slow. To actively reduce passenger
kilometres, the EU must put stronger emphasis on smart urban planning, where working and
living in proximity becomes possible. Policies to reverting urban sprawl can also lead to shorter
commuting distances. The COVID-19 pandemic showed that less travel, especially on road and
air, is possible, and while it is yet to be seen whether remote work and home office will lead to
lasting change, it shows that policies in the work sector can have positive impacts on transport
emissions (EEA, 2022e). It must however also be noted that due to the heterogeneity of EU
countries, some have higher levels of passenger-km/capita and should strive to reduce their

levels while others actually have some catching up to do.

Freight transport was less impacted by the

Total freight transport pandemic - only a small dip occurred in 2020,

volume which was followed by record high levels of
This indicator shows past development in transported goods in 2021. Assuming a

the growth of freight transport volume continuation of the linear trend, the freight
(Eurostat, 2022j, 2023e, 2023n) in transport sector would surpass the targeted
comparison to 2050 targets derived from goods volume in 2050. Its yearly pace of
the most stringent transport activity growth would need to be reduced from an

growth rates by modes outlined in the
impact assessment of the EU LTS (EC,
2018c).

The data show an annual increase of 38.6
billion tonne-km between 2016 and 2021.
To meet the target, the required annual
change between 2021 and 2030 must be transport sector. The EU must instead focus on
reduced to 26.8 billion tonne-km. policies that promote local sourcing and

annual increase of 38.6 to 26.8 billion tonne-
km to meet the target; it is therefore
decreasing too slowly. As with passenger
kilometres, the policies that will reduce freight

volumes are also only indirectly linked to the

manufacturing, to avoid long supply chains.
Land-use planning can also help to cluster
businesses in certain areas to shorten supply
chains.

Progress towards enabler 2: Shift to public mobility

Data to assess a shift towards public and non-motorised mobility is relatively difficult to obtain,
targets remain vague and it is often unclear what they encompass. Nevertheless, a set of targets
are defined as, for example, outlined in the mobility strategy where the EU states that it aims at
doubling high-speed rail traffic by 2030 and tripling it by 2050, doubling freight rail traffic by
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2050 and making all scheduled collective travel of under 500 km carbon neutral by 2030 (EC,

20210). Here, however, we again refer to the impact assessment of the EU LTS (EC, 2018c),
which lays out a breakout by mode, with
growth rates of road, rail, navigation and

Share of passenger aviation. Unfortunately, it does not lay out

transport volume by shares of public transport. However, modes
mode (road) that are not on roads are predominantly

This indicator shows past development in public, while road vehicles have a very high
the share of passenger transport on road private share. For simplicity, we focus here on
(Eurostat, 2023n, 2023)) in comparison to rail and road for passenger transport, which

the EU target of not surpassing a 75%
share of passenger transport in 2050 (EC,
2018¢).

The data show an annual increase of 1%-
points between 2015 and 2020. To meet
the target, the required annual change

are both currently heading into the wrong
direction. In 2020, due to the COVID-19
pandemic, the share of passenger mobility on
road reached record highs, compensating for

the avoided share in air traffic. Before that, the

between 2020 and 2050 needs to be an share of transport on road was decreasing
annual decrease of 0.5%-points, which slowly, and on track to reaching the target of
points into the opposite direction than 75% of all passenger transport in 2050.

the current rate of progress. Similarly, rail transport saw a dip in 2020 after

gradually but very slowly growing. Even then,
however, the rate of growth would have had

to increase almost 4-fold to achieve 10% of passenger kilometres on rail.

Nonetheless, the EU, governments, and the private sector can do a lot to accelerate modal
shifts and reduce travel kilometres. Many European cities grew organically and doing active
urban planning now is difficult but not impossible. Investments in infrastructure, especially bike-
lanes and rail have shown to lead to positive transformations. Employers can also do their bits
by incentivising such modes by i.e. providing their employees monthly passes for the cities
public transit system or providing company bicycles instead of company cars. This is also where
governments can come in, tax and pricing schemes (such as those of company cars) should

always support environmental objectives.

Some European countries are already undertaking policies to push for this shift. Germany, for
example, introduced a nationwide monthly transportation pass for EUR 9 over the summer
months of 2022, mainly to reduce dependency on Russian fossil fuels and support people in
light of inflation. Based on its success, it introduced a follow-up nationwide monthly 49EUR-
ticket on May 1st 2023, which is still highly subsidised and the German government is set to
invest EUR 1.5 billion yearly, while the federal states bring up the same amount

(Bundesregierung, 2023). The EC also seeks ways to incentivise modal shifts to rail such as
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making cross-border tickets easier to use and buy, and the EC plans to propose regulatory
measures to enable innovative and flexible tickets that combine transport modes (EC, 20210).

Freight transport was less impacted by the

pandemic as the entire sector took a dip but Share of freight transport

this was not reflected in modal shares. Since volume by mode (road)

201 traffic on rail has however been This indicator shows past development in

decreasing, the same year that the shares of the share of freight transport on road
freight transport on roads started growing (Eurostat, 2022j, 2023e, 2023n) in
again. The targets derived from the impact comparison to the EU target of not
assessment of the EU LTS (EC, 2018c) state surpassing a 69% share of passenger

transport in 2050 (EC, 2018c).

The data show an annual increase of
0.6%-points between 2015 and 2020. To
meet the target, the required annual
change between 2020 and 2050 needs to

that at least 24% of freight transport must be
on rail by 2050 and at most 69% on road,
currently, however, we are heading into the
wrong direction to 6% and 95% respectively.

Bringing freight transport from the road to rail be an annual decrease of 0.3%-points,
is another challenge. While Europe has a which points into the opposite direction
substantially better network of passenger than the current rate of progress.

transport than the USA, its freight railways are

much less productive and efficient while

costing much more because, different to the

USA, freight and passenger traffic share the same rail networks in Europe. Therefore, EU freight
rail has much lower flexibility and freight is therefore often moved by night and on shorter trains
(Clausen & Voll, 2013; Furtado, 2013). Further expansion of rail infrastructure is therefore of

critical importance.

Progress towards enabler 3: Implement zero emission and low carbon
transport

In its mobility strategy (EC, 20210) the EU states that it aims at reaching at least 30 million zero-
emission cars by 2030 and that ‘by 2050 nearly all cars, vans, buses as well as new heavy-duty
vehicles will be zero-emission”. In its long-term strategy (EC, 2018c) it elaborates that to reach
net zero emissions by 2050 the share of battery electric and plug-in hybrid cars would be 82%
(with another 16% with fuel-cell drivetrains) in 2050.
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To achieve this, the rate of progress in the
growth of EV stock needs to be seven times
faster than the average rate of growth of the
past five years, assuming linear growth,
making the indicator Far Too Slow. However,
the share of EVs in the yearly car sales in the
EU has started to increase rapidly over the
past years, reaching 22% or almost 6 million in
the EU in 2022 (EAFO, 2023). Because
replacing an entire fleet of combustibles takes
time, there is a lag before this growth can be
observed in the overall vehicle fleet. Hence,
the share of EVs in the vehicle stock remains
limited with only 2.3% of all cars on the road
being powered by clean drivetrains (battery
electric, plug-in hybrid, or hydrogen) (EAFO,
2023).

In this context, it is worth noting that EV

Share of EVs in
passenger
car stock

This indicator shows past development in
the uptake of electric vehicles in the
passenger car fleet (EAFO, 2023) in
comparison to the EU target of reaching
82% share in electric vehicles in 2050
(EC, 2018c).

Data show an annual increase of 0.41%-
points between 2017 and 2022. To meet
the target, the required annual change
between 2022 and 2050 needs to be
2.8%-points, which is 7 times faster than
the current rate of progress.

deployment is expected to follow an S-curve, where the technology is currently in the

breakthrough stage of adoption. In fact, signs of exponential change are already visible; despite

the seemingly low values in 2021, the fleet size has increased 5-fold in only 4 years and growth

rates are steadily increasing (EAFO, 2023).
Progress in this indicator could thus change
quickly. Europe is a frontrunner in EV
deployment, of the 13 countries with the largest
share of EVs in their fleet, 12 are within Europe
(although non-EU countries Norway and Iceland
are leading the ranking) (IEA, 2023b).

The transition for freight transport is occurring
significantly slower than that of passenger
transport, mainly due to the slower
electrification and the widespread use of diesel
as a fuel source. The clean heavy duty vehicle
fleet in the EU remains small at only 0.06% (IEA,
2023b), and although targets laid out in the
long-term strategy are merely 40% (battery,
plug-in hybrid and fuel cell combined) (EC,
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Share of zero emission
vehicles (2EV) in heavy-
goods vehicle stock

This indicator shows past development in
the uptake of zero emissions vehicles in
the heavy-goods vehicle fleet (IEA, 2023b)
in comparison to the more stringent end
of EU target of reaching a combined 40%
share in vehicles powered by batteries or
fuel cells in 2050 (EC, 2018c).

Data show an annual increase of 0.012%-
points between 2017 and 2022. To meet
the target, the required annual change
between 2022 and 2050 needs to be
1.4%-points, which is 122 times faster
than the current rate of progress.
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2018c), stocks would need to grow 122-fold to be aligned with climate neutrality, hence they are
growing far too slow. With strong support from governments, collaboration across the value
chain, and more official goals and targets, shares of clean trucks could start increasing
exponentially and eventually outperform the growth of the entire sector, which is now still
leading to continuously growing GHG emissions (EC, 2023a). The EC has seen this need and is
currently in the process of proposing stronger CO, standards, which are in line with a 45%
reduction of emissions in 2030 (versus 2019), standards that are subject to continuously become
more stringent, culminating at 90% emission reductions for new trucks by 2040 (EC, 2023a).

4.2.3 Conclusions and recommendations

Emissions from the mobility sector must, together with the power sector, lead the European
decarbonisation efforts. For both sectors, at least if aviation and shipping are excluded,
solutions are readily available. A lack of political will is holding the continent back. The EU, as
one of the richest regions on the planet, should lead the change. When assessing the sector it
quickly becomes clear that more concerted action is needed to bring the EU on a trajectory that

is in line with its own goal of reaching climate neutrality in 2050.

Data gaps and impacts of the COVID-19 pandemic make it difficult
to make solid statements on the state of the mobility sector

Data of most indicators in the mobility sector show at least some progress into the right
direction, which is misleading, as the COVID-19 pandemic affected the sector disproportionally in
2020. Many measures related to the pandemic lasted well into 2021, delaying rebound effects.
Hence, many trends now falsely point into the desired direction and it is extremely difficult to
understand the upcoming direction and magnitude of trends. It also differs per subsector and
mode; while for example flexible workplaces and hence less commuting can at least to some
extent be expected to remain, industry has quickly ramped back up and with it old patterns in
freight transport. In addition, a lot of data is not available for all countries or not readily available
at all, requiring a lot of processing. Processing data from different sources, which also don’t
necessarily fully align in terms of country and mode coverage, is always only an approximation

and can be error prone, hence, the data and numeric conclusions must be viewed with caution.

The uptake of electric mobility is promising, but only targeting sales
will not automatically result in a clean vehicle fleet

The most positive development that can be observed without COVID-19 caveats in the mobility

sector is the uptake of electric vehicles, especially light-duty passenger vehicles, where sales
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have reached a record high 22%. Observed non-linear growth suggests that fast growth will even
increase (EAFO, 2023). Purchase subsidies in many EU countries, investments in charging
infrastructure and other incentives both financial and behavioural have made this impressive
uptake possible, as has the relative prosperity of European countries in comparison to a large
number of other regions.

Nevertheless, the sales shares still only mean that one in five new vehicles sold does not
operate on fossil fuels, and in absolute numbers this only translates to a vehicle stock of 2.3%
or slightly short of 6 million cars (EAFO, 2023). To really replace current fleet of cars, incentives
must not only target sales but also stock turnover. With its policies, the EU is mainly targeting
the first; the proposed ground-breaking ban of sales of new combustion engines by 2035 leaves
old, inefficient vehicles untouched, as do the proposed stronger emissions standards for heavy

goods vehicles, which aim at new vehicles only.

Electric mobility is only one part of the puzzle. In order to accelerate
emission reductions, stronger incentives for modal shifts and less
nmobility are needed

Although EV sales shares are indeed promising, the mobility sector can only fully decarbonise if
this is coupled with overall declines in transport volumes and larger shares of public and non-
motorised mobility, both of which, when looking at pre pandemic data, were showing trends far
from where the EU should be heading to. As these transitions go beyond technological

innovation, it is a bit trickier to incentivise the shift.

The EU, governments, and the private sector can do a lot to accelerate modal shifts and reduce
travel kilometres. Policies related to active urban planning, incentivising local industries,
investing in infrastructure, especially bike-lanes and rail, or subsidising low emission modes
such as train travel by introducing smart tax and pricing schemes, are just a few measures that
have locally shown to lead to positive transformations. The EC has already recognised this need,
as it stated in its mobility strategy that it ‘will propose regulatory measures to enable innovative

and flexible tickets that combine various transport modes” (EC, 20210).
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Box 3: Highlights from the assessment of Mobility

EV sales have
reached record levels
in 2022

Sales of electric cars have reached
22% in 2022 in the EU27, far above
the global average of 14%. Of the 14
countries with the highest sales
shares only one lies outside of
Europe.

Promising policies are being
proposed and implemented
on the EU level

Although not quite on track yet, the sector can
be expected to accelerate further in the right
direction, as positive developments on the policy
front are observed. Most prominent of these are
the phase-out of combustion engines but also
the new emissions standards for heavy goods
transport. Efforts towards larger transport
volumes on rail can also have significant impacts
on the sector’s overall emissions.
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Trends in modal shares are

going into the right
direction

Already before COVID-19, the shares of
passenger transport on roads were steadily
declining, heading towards levels far below

the anticipated targets. Nevertheless, the

reduction in road transport was almost fully

compensated by growth in the even more
environmentally unfriendly air traffic.

COVID-19 showed that
change is possible

Emissions in the sector dropped substantially in
2020 and subsequent years due to the COVID-19
pandemic. Although this was followed by strong
rebounds, it showed that less travel, especially
on road and air, is possible, and certain lasting
changes, such as remote work and home office,
have shown that behavioural change is not just
possible but can have positive impacts on the
environment as well. In addition, those changes
are not expected to be fully reversed leading to
less overall commuting travel.
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4.3 Industry

Industry is an indispensable element of the EU’s economy. However, the sector is facing
complex decarbonisation challenges requiring a shift in the mix of energy and applied
feedstocks, partly deep modifications to technological processes and efforts in terms of

circular economy.

Overview

Industry' constitutes the backbone of the EU economy, contributing about 20% to the gross
domestic product (GDP) of the bloc in 2021 (Eurostat, 2021b). At the same time, its direct GHG
emissions were equal to 23% of total EU emissions in 2021, pointing to the need for substantial
reductions to achieve the EU’s climate neutrality target in 2050. However, there are major
challenges for industry’s decarbonisation as industrial emissions come not only from fossil fuel
combustion, but also from industrial processes themselves. Several branches within the sector
(such as steel, cement, and basic chemicals) require very high temperatures and/or use fossil
fuels as an input in the production process. For this reason, the decarbonisation of industry
requires a shift in the mix of energy and applied feedstocks and can require deep modifications
to technological processes. According to the impact assessment of the EU 2030 Climate Target
Plan (EC, 2020f), transformation of industry leading to its compatibility with a climate neutral
economy will require increased efforts in terms of circular economy; energy efficiency; energy
system integration; the uptake of renewable heat, electricity, and hydrogen; as well as carbon

capture and storage (CCS).

The transformation of industry to make the sector compatible with climate neutrality has
progressed far too slowly. The reduction of industrial GHG emissions must accelerate by 2.7
times to meet the emissions targets implied by the EC’s modelling. Simultaneously, the share of
clean energy carriers in the total final consumption of energy in industry has been almost
stagnant, and in fact showed a downward trend in the last five years for which the data is
available, even if the overall long-term tendency remains positive. These developments are

accompanied by unsatisfactory changes in the enabling conditions: sluggish uptake of circularity,

T Industry is defined consistently with European Classification of Economic Activities nomenclature as manufacturing
industries and construction, i.e. sections C and F in Eurostat’s NACE Rev. 2.
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hindered changes in terms of energy efficiency, and impossible to monitor deployment of clean
energy carriers along with the necessary infrastructure (due to data limitations). Therefore, going
forward, much more robust policy intervention is needed to steer changes in the industry sector
to facilitate its decarbonisation. The EU has already undertaken action in this respect, e.g., by
reinforcing the EU ETS and introducing sectoral renewable energy shares (RES) and renewable
liquid and gaseous fuels of non-biological origin (RENBO) (‘green hydrogen’) target within the ‘Fit
for 55’ package, as well as by announcing a Green Deal Industrial Plan for the Net-Zero Age (EC,
2023b, 2023r). Still, effective implementation of the agreed policies and further development of
the strategic initiatives enabling industrial decarbonisation in Europe will be necessary for the
sector to maintain its role as one of the cornerstones of the EU economy while simultaneously
reducing its negative impact on the climate.

4.3.1 Objectives and enablers

Objectives: Progressing towards net zero industrial CGHG emissions
with clean energy carriers

Reducing GHG emissions from industry is

required for the sector to contribute to the Selected indicator:

transition to climate neutrality. According to the GHG emissions from industry [Mt COz¢]

impact assessment of the 2030 Climate Target

Plan (EC, 2020f), emission reductions from

industry must reach 18-25% in 2030 and 96-98% in 2050, compared to 2015-levels. The related

indicator for measuring progress in this aspect is ‘GHG emissions from industry’. The indicator is

split into two sub-indicators:

e process emissions — emissions occurring as a result of intentional and unintentional

reactions between substances or their transformation, including the chemical or
electrolytic reduction of metal ores, the thermal decomposition of substances, and the

formation of substances for use as product or feedstock (EC, 2007);

e emissions related to energy use — emissions created in fuel combustion processes.

The split allows monitoring of whether progress is observed equally in those branches of
industry that require the implementation of significant modifications to the production process

for successful decarbonisation (i.e., steel, cement).
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Industry needs to switch to clean energy carriers to allow for the required emission reductions
from fuel combustion. The overall reduction in GHG emissions can be achieved by several
important drivers of partial improvement besides the phase-out of fossil fuels, including e.g.,
coal-to-gas switch, changes in business structure, etc. However, these factors do yet not lay the
essential foundation for reaching net zero emissions in 2050. This can only be achieved through
a deep transformation of the energy and feedstock mix for the sector with direct use of fossil
fuels in industry dropping to less than 20% (Tsiropoulos et al., 2020). The related indicator to
monitor advancement in this area is ‘share of
clean energy carriers in energy and feedstock Sl Telesies
use’, which is a combination of the share of

clean energy carriers in total fuel use and the Share of clean energy carrier in energy
share of clean energy carriers in feedstocks. It iz
thus allows for a more thorough analysis of

decarbonisation of different industry sections.

Enabler 1: Availability of clean energies and infrastructure

Businesses need access to sufficient clean energies/feedstocks and related energy
infrastructure to enable the industrial transformation. The decarbonisation of industry will rely
mostly on electricity, ambient heat, biomass, synthetic fuels, and hydrogen, and to a lesser
extent on other renewables, such as solar or geothermal energy (Tsiropoulos et al., 2020). EU
policy emphasises that electrification, smart gas grids, and the development of networks for CO,
transport will be further important factors in driving the EU transition to a decarbonised
economy, which is outlined in the three priority thematic areas of the Trans-European Networks
for Energy (TEN-E) Regulation.

There are several potential indicators that could
be used to accurately measure progress in terms Selected indicator:

f th ilability of cl i d
of the avalfability of clean energies an Annual production of renewable

infrastructure. ECNO focuses on two crucial hydrogen for industrial use [Mt)

factors: the production of green hydrogen and
the availability of carbon capture and storage
(CCS) infrastructure. The first indicator ‘annual production of renewable hydrogen for industrial
use' shows the EU production of hydrogen, which should be used mostly in industry for no-
regret applications (Agora Energiewende, 2021). The
Lo second indicator ‘CO, injection capacity’ shows the
Selected indicator:
developments of CCS implementation with a focus on
CO; injection capacity [Mt] permanently stored emissions. The EC just proposed to

reach 50 Mt CO.e captured and stored in 2030 (EC,
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2023b). However, data are not collected in a comprehensive and harmonised way across the
Member States yet.

Enabler 2: Circular economy

The circular economy is ‘an economy where the value of products, materials, and resources is
maintained in the economy for as long as possible and the generation of waste is minimised’. A
circular economy is centred around three key principles: (1) reduce, (2) reuse, and (3) recycle. It
allows an extension of the life cycle of products, the minimisation of waste and the creation of
further value through recycling. It can also help to reduce pressure on limited natural resources.
These qualities make the circular economy a potentially highly cost-effective means of reducing
GHG emissions from industry, as they imply lower upstream emissions and lower overall energy
and feedstock input. However, quantification of the scale of GHG impacts caused by circular
actions is very challenging, as the ‘diverse nature of the circular economy makes evaluating its
full impact on GHG emissions complex and expensive’ (Trinomics, 2018). Nevertheless, the EC
published circular economy indicators for the first time in 2018 in four key areas: (1) production
and consumption, (2) waste management, (3) secondary raw materials, and (4) competitiveness
and innovation. In 2023, Eurostat announced a revision of the circularity monitoring framework,

aligning it with the requirements of the new Circular Economy Action Plan (EC, 2020c).

A key indicator is the ‘circular material use rate’, which is defined as the share of material
recycled and fed back into the economy. It reflects
Selected indicator: efforts to collect waste for recycling and recovery
Circular material use rate [%] thus saving on the extraction and processing of
primary raw materials (Eurostat, 2021a). The Circular
Economy Action Plan (EC, 2020c) outlines a target to

double the EU’s circular material use rate by 2030 (relative to 2020).

In addition, resource productivity, defined as the ratio of gross domestic product (GDP) to
domestic material consumption allows monitoring of the economic growth per unit of resources
(Eurostat, 2022g). This shows how efficiently resources are used in a broader sense — not only
measured by the amount of waste but also by the

value of the output. Resource productivity is Selected indicator:

measured in purchasing power standard, and thus it
is adjusted for general inflation but does not capture Resource productivity [PPS/kg]

sector-specific inflation.
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Enabler 3: Energy efficient industrial processes

Increasing the energy efficiency of industrial processes can serve as an indirect means of
reducing GHG emissions from industry. That is because lowering the energy needs of the sector
would lead to lowering its fossil fuel use even without making any meaningful changes to the
energy mix. Increasing the energy efficiency of industrial processes also has the positive
externality of saving more affordable clean energy for other economic sectors. In the past
decade, industry has made significant progress in terms of optimising production with respect to
energy use, but a significant potential for further energy savings remains (EC, 2021g).

The related indicator here is ‘final energy

consumed in industry’. The impact assessment Selected indicators:
of the 2030 Climate Target Plan (EC, 2020f)
shows that final energy consumption in industry
should be 22-28% lower in 2030 and 22-30%
lower in 2050 relative to 2005. In addition, Energy intensity of output [Mtoe/EUR]
‘energy intensity of output’ shows the amount of

Final energy consumed in industry
[(Mtoe]

energy used to produce a given level of output.

Monitoring changes on this indicator will help to distinguish between lower energy consumption
in industry resulting from a reduction in economic activity and that resulting from the actual
enhancement of energy efficiency in industrial processes.

4.3.2 Progress towards climate neutrality

Progress towards the objectives: Progressing towards net zero
industrial GHG emissions with clean energy carriers

The trajectory of the industrial emissions is heading in the right direction, but the rate of
progress is far too slow to meet the industrial emission targets implied by the impact
assessment to the Climate Target Plan (EC, 2020f). Here, a successful industry decarbonisation
scenario assumes the reduction of emissions by ca. 22% in 2030 and by ca. 97% in 2050 (relative
to 2015 levels). Past development of both components of industrial emissions: energy use and

product use emissions?, follow similar path in the period since the data started to be reported in

2 Average share of process emissions in the overall aggregate in the period 2001-2021 was equal to 43.2%.
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1990; nevertheless, the smaller scale of
process emission reduction over that period
(28.5%, compared to 39.7% of reduction in
energy use emissions) shows that there is
higher persistence of process emissions in the
hard-to-abate sectors (such as e.g. steel,
cement, and basic chemicals). Gradual
decrease until 2007 was followed by a more
sudden drop in the next two years, a
consequence of an economic downturn in that
period. After subsequent rise in 2010, both
kinds of emissions were subject to slow
decrease again, with a small uptick in 2021.
The aggregate emissions decreased between
2016 and 2021 by 9.5 Mt CO,e; starting from

CHG emissions from
industry

This indicator shows past development in
net-zero industrial GHG emissions (EEA,
2023b) in comparison to the EU target of
reaching industrial emissions levels of
23.1 Mt COe in 2050 (EC, 2020f).

The data show an annual decrease of 9.5
Mt CO.e between 2016 and 2021. To meet
the target, the required annual change
between 2021 and 2030 needs to be 2.7
times faster than the current rate of
progress.

2021, the reductions have to increase to 25.3 Mt which is 2.7 times faster to achieve the target.

The objective of increasing the share of clean energy carriers in the energy mix, is measured by

an indicator that is limited in its scope, meaning it takes into account only a share of electricity,

renewables and biofuels in the industry’s final consumption of energy (Eurostat, 2023b). Other

energy carriers which can be considered ‘clean’ (e.g. green hydrogen) are not covered due to lack

of data coverage in the Eurostat dataset. The indicator, over longer time horizon, shows very

Share of clean energy
carrier in energy and
feedstock use

This indicator shows past development in
share of clean energy carrier in energy and
feedstock use (Eurostat, 2023b). No
benchmark is available from an official EU
source.

The data show an annual decrease of 0.1%
between 2016 and 2021. This development
was heading in the wrong direction.
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gradual and slow increase (from the value of
22.8% in 1990 to 31.2% in 2021); however, in
the period 2016-2021 part of the earlier
progress was cancelled out, and the average
annual rate of change for that time is
equivalent to the decrease of 0.1%, which
means that the changes in the indicator values
have to reverse direction in order to be
compatible with climate neutrality. The
decrease in the share of clean energy carriers
accompanying the reduction of the GHG
emissions in industry shows that in the
medium term, emissions can drop without
meaningful transformation of the energy mix,

and thus both indicators require monitoring.
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Progress towards enabler 1: Availability of clean energies and
infrastructure

Currently there are no available indicators at the EU level that can be used to assess the
availability of clean energies and infrastructure relevant for deployment of key industrial
decarbonisation technologies. Since without consistent tracking of the policy outcomes it is not
possible to design effective strategic and support policies, establishing comprehensive
monitoring framework in this area should become one of the priorities for European policy-
makers. This is important especially in the light of EU’s recent legislative acts (REPowerEU (EC,
2022j) and Net Zero Industry Act (EC, 2023r)), which contain official targets related to availability
of clean energies and infrastructure, such as 10 Mt of annual production of renewable hydrogen
for industrial use (a recent study by Agora Energiewende (2023) shows that reaching this target
may be equivalent to exceeding the actual needs of the sector in 2030) and 50 Mt of annual CO,
injection capacity, both to be reached by 2030.

Annual production of

renewable hydrogen for CO. injection capacity

industrial use For now, there is no EU-wide

For now, there is no EU-wide aggregated aggregated data on CO, injection capacity.
data on annual production of renewable For now, there is no EU-wide aggregated
hydrogen for industrial use. data on CO2 injection capacity.
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Progress towards enabler 2: Circular economy

Circular material use rate had been growing quite slowly since 2004, when the data started to
be reported, until 2018. Since then, it has been stagnant until 2021 at the value of 11.7%,

temporarily increasing to 12% in 2019. That is equivalent to average annual increase of 0.1%-

points between 2016 and 2021. The progress in terms of this indicator is far too slow to meet

the target implied by the Circular Economy Action Plan (EC, 2020c), which assumed doubling the

2020 value by 2030. For that requirement to
be met, the rate of increase would have to be
24 times higher than in the period 2016-2021.
The regulatory and advisory actions
undertaken under the Circular Economy
Action Plan (such as e.g. revision of EU rules
on Packaging and Packaging Waste, proposal
for a Directive on green claims or revision of
the Industrial Emissions Directive) should in
the future support acceleration of progress
towards more circular economy; however,
since most of the actions were implemented
only in 2021 or later, it is expected that the
effect of these initiatives is not reflected in

data yet.

Resource productivity

This indicator shows past development in
resource productivity. No benchmark is
available from an official EU source.

The data show an annual increase of 2.0%
between 2016 and 2021. This development
was heading in the right direction but
should accelerate in the future.

Circular material use rate

This indicator shows past development in
in circular material use rate (Eurostat,
2021a) in comparison to the EU target of
doubling circular material use rate in
2030 from 2020 levels (EC, 2020c).

The data show an annual increase of 0.1%
between 2016 and 2021. To meet the
target, the required annual change
between 2021 and 2030 needs to be 24
times faster than the current rate of
progress.

Resource productivity, which is a measure on
the amount of materials used per unit of GDP,
is an important indicator under UN’s
Sustainable Development Goals, included in
Goal 12 - responsible consumption and
production. Resource productivity has
experienced slowing growth since 2000, when
the data was first recorded. Average annual
rate of increase for the whole period since
2000 was 3.2%, with pace of improvement
falling in the period 2016-2021 to 2.0%. While
general direction of changes of this indicator is

a positive development, its slower improvement in the recent past is concerning.
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Progress towards enabler 3: Energy efficient industrial processes

Energy efficiency plays an important role in

industry decarbonisation, with a potential to Final energy consumption
deliver relatively fast and cheap reductions in in industry
GHG emissions. However, the data about final This indicator shows past development in

final energy consumption in industry
(Eurostat, 2023b). No benchmark is
available from an official EU source.

energy consumption in industry for the past
20 years show that progress in terms of

energy efficiency in industry is limited. Since
The data show an annual decrease of 0.1%

between 2016 and 2021. This development
was far too slow.

1993, the amount of energy consumed by
industry had been growing, until it dropped by
15% in the period of 2007 to 2009, which
reflects economic downturn of that period.
This positive development was partially offset in the following years, although the amount of
energy consumed in industry has never come back to its 2007 peak. Value of the indicator has
not formed a clear trend since then, hovering around similar level for a decade, with minor
annual changes amounting to an average annual decrease of 0.01% between 2016 and 2021. This

development is concerning and the pace of changes is far too slow.

Another measure chosen to monitor progress

in implementation of energy efficiency in

industry is energy intensity of output. In the Energy intensity of
last 5 years, the amount of energy needed to output
produce one unit of GDP has been falling This indicator shows past development in

the energy intensity of output (Eurostat,
2023b). No benchmark is available from
an official EU source.

slowly but steadily, with average annual
decrease of 0.6% between 2016 and 2021. The

rate of economic growth in industry over this

The data show an annual decrease of
0.6% between 2016 and 2021. This
development was heading in the right
indicator’s value dropped. Although the direction but was far too slow.

period was faster than the rate of increase in

final energy consumption, which is why the
direction of changes of the indicator is

compatible with climate targets of the EU, the
pace of progress is far too slow.

4.3.3 Conclusions and recommendations

The analysis of the set of chosen indicators leads to a conclusion that transformation of the

industry sector has been stagnant, and that additional efforts on many fronts are needed to
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stimulate structural shifts in industry, which would allow this sector to become compatible with
climate neutrality until 2050.

Industrial emissions are declining too slowly, while structural
changes in industrial energy mix are stagnant

Emissions of GHG from the industry sector decreased annually on average by 9.5 Mt CO.e
between 2016 and 2021, which is insufficient to meet the implied policy targets. To make it
possible, the required annual change between 2021 and 2030 needs to be 25.3 Mt CO.e, which is
2.7 times faster than the current rate of progress. Simultaneously, there is no sign of progress in
terms of increasing share of clean energy carriers used by industry, which could signal upcoming
acceleration of GHG emission reduction. The share of clean energies in final energy consumption
in industry fell on average by 0.1% annually in the period 2016-2021, reaching 31.2%. However, it
is worth to note that long-term tendency is favourable, and the stagnation of progress came
only at the end of whole inspected period (1990-2021). Another caveat to the analysis of this
indicator lies in the fact that — due to data limitations - it takes into account only electricity,
renewables and biofuels as ‘clean energy carriers’. In the future, ECNO intends to also include
green hydrogen in this category, which is bound to play an important role in the industrial
decarbonisation. However, for this report, even if currently available Eurostat databases made it
possible to track green hydrogen consumption, it would not have a significant impact on our

conclusions, as it remained a niche energy option in the assessed period.

Public statistics need to be extended to allow monitoring of the
developments in the area of availability of clean energies and
infrastructure

For now, there are many aspects of industrial transformation which are not covered by
systematic monitoring framework. ECNO’s preference would be to track annual production of
renewable hydrogen for industrial use and CO, injection capacity, but there are many potential
related indicators that could be of value both for policy-makers and economic agents (such as
percent of industrial sites using CCUS technologies/hydrogen, percentage of emissions covered
by CCUS, hydrogen network capacity etc.), so that they can make knowledge-based decisions
which are simultaneously best choices for climate protection. Therefore, ECNO’s
recommendation is to start developing monitoring framework related to the industry
decarbonisation, especially in the light of adoption of official EU targets related to this area.

66

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



Enabling conditions for industry transformation need to improve
faster

Progress in terms of both measurable industrial enablers — circular economy and energy
efficient industrial processes — was far too slow. There is a potential for faster improvement of
circularity indicators, since the EU policies implemented in the last three years under the
Circular Economy Action Plan (EC, 2020c) and actions planned in the future under this
framework should enhance circularity’s uptake. What remains concerning is a very slow rate of
decrease of final energy consumption in industry and the energy intensity of output. However,
significant changes of enabling conditions for industry would require structural shift in industrial
processes, which would in turn call for increased investment of both government and private
sector. Implementation of policies supporting such investment is another recommendation in

the area of industry decarbonisation.

Investment in industry decarbonisation should come as soon as
possible ahead of the phase-out of ETS free allowances

One of the most impactful policy tools used by the EU in order to facilitate transition towards
climate neutrality (including industry decarbonisation) is the EU ETS system. The system’s
recent revision, adopted in 2021, aimed at aligning the scheme with 2030 target of reducing
emissions by 55% in 2030 (relative to 1990 levels). The revision introduced a plan of gradual
phase-out of free emission allowances in many industrial sectors in the period of 2026-2034,
which is expected to drive up carbon price in industry. For that reason, a key policy challenge is
to ensure that EU industry invests in decarbonisation as soon as possible, before these changes
of market conditions start to realise, in order to avoid abrupt price adjustments in the industrial

goods markets in the future.
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Box 4: Highlights from the assessment of Industry

Currently available statistics do
not allow to monitor developments
in the area of availability of clean

energies and infrastructure
Industrial emissions are declining
So far, there are many aspects of industrial

too SIOWIQ' while structural decarbonisation which are not covered by systematic

chonges in industrial energy mix monitoring framework. Availability of such indicators as
are stognont e..g. ananal producti.or? of.renewabl.e hydrogen for
industrial use, CO- injection capacity, percent of
industrial sites using CCUS technologies/hydrogen etc.
would allow policy-makers and economic agents make
knowledge-based decisions, which are simultaneously
best choices for climate protection. Widening public
statistics is especially important in the light of adoption
of EU targets related to this area.

Between 2016 and 2021 GHG emissions from the industry
sector decreased on average at a slow rate of 0.5%
annually, which is far too slow to meet the implied policy
targets for industry. Simultaneously, share of clean
energies used in industry hardly changed, indicating that
so far there was no sign of upcoming acceleration of
industrial emissions reduction. It is worth to note though
that analysis of the data over a much longer time
horizon shows that positive changes in both areas do
occur; however, their pace is slowing down.

Industrial emissions reduction could
be stimulated if more progress in
terms of circular economy adoption
and energy efficiency was achieved

So far, there are many aspects of industrial
decarbonisation which are not covered by systematic
monitoring framework. Availability of such indicators as
e.g. annual production of renewable hydrogen for
industrial use, COz injection capacity, percent of industrial
sites using CCUS technologies/hydrogen etc. would allow
policy-makers and economic agents make knowledge-
based decisions, which are simultaneously best choices
for climate protection. Widening public statistics is
especially important in the light of adoption of EU targets
related to this area.
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4.4 Buildings

The buildings element covers the main stages of the buildings cycle, from materials production
to energy demand for various end-uses: heating, cooling, cooking, lighting, ventilation, and
appliances. They decarbonisation depend on reducing the demand for heating and cooling
services, improving energy performance, and shifting the remaining energy demand to
renewable heating or cooling systems.

Overview

The buildings element covers the main stages of the buildings cycle, from materials production
to energy demand for various end-uses (heating, cooling, cooking, lighting, ventilation, and
appliances). It also connects to electricity demand and the related indirect emissions, but these
are formally covered under section 4.1. Existing buildings must become near-zero energy
buildings with fully decarbonised heating and cooling by 2050 at the latest. And latest by 2030,
new constructions must be zero-emissions buildings to avoid having to renovate those again by
2050 (EC, 2023q). The main EU policy instruments for decarbonising buildings are the Energy
Performance for Buildings Directive (EPBD) and the Renewable Energy Directive (RED llI). An
amendment to further enhance the policy measures is currently under review after being
accepted by the European Parliament (EP) (EC, 2023g). The EC’s new proposal aims to contribute
to reaching the target of at least -60% emission reductions by 2030 in the buildings sector in
comparison to 2015 and achieve climate neutrality by 2050. This move by policy-makers rightly
acknowledges the key role buildings should play in the clean energy transition and achieving EU
climate goals by 2030 and carbon neutrality by 2050. And latest by 2030, new constructions
must be zero-emissions buildings to avoid having to renovate those again by 2050 (EC, 2023q).
The main EU policy instruments for decarbonising buildings are the Energy Performance for
Buildings Directive (EPBD) and the Renewable Energy Directive (RED lll). An amendment to
further enhance the policy measures is currently under review after being accepted by the EP
(EC, 2023g). The EC’s new proposal aims to contribute to reaching the target of at least -60%
emission reductions by 2030 in the buildings sector in comparison to 2015 and achieve climate
neutrality by 2050. This move by policy-makers rightly acknowledges the key role buildings
should play in the clean energy transition and achieving EU climate goals by 2030 and carbon
neutrality by 2050.

The buildings sector is far too slow in its progress to meet the EU’s overall climate neutrality
objectives. Direct emissions, referring to fuel combustion in buildings, must decrease by 60% by
2030 compared to 2015. Between 2015 and 2021, direct emissions have decreased only by 6%.
This recent historical trend show that reductions must occur 7.5 times faster between 2021 and
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2030. To achieve this, the current energy renovation rate of building stocks needs to increase
significantly to at least 2% to 3%, aiming to at least double the historical energy renovation rate.
The only historical data of this annual rate was estimated at 1%, on average, from 2012 to 2016.
Only about one fifth of this rate was deep renovations, while ‘one-off' deep renovations must be
more widespread. There is not enough complete, reliable, and recent data to analyse the recent
change of the renovation rate or renovation depth. The historical trend in the share of renewable
energy in heating and cooling is in the right direction but needs to be 6.8 times faster than the
current rate of progress to phase out fossil fuels by 2040, as proposed by the EC (2022g). Trend
in energy consumption for heating and cooling is on track to meet the buildings efficiency
objective of -18% in 2030 compared to 2015 level, but this target can be considered unambitious
seen the 60% emissions requirement. Trend in demand for buildings material, mainly linked to

the demand for new buildings, needs a U-turn to ensure the decrease of embodied emissions.

4.4 Objectives and enablers

Objectives: Reducing buildings emissions and limiting embodied
emissions

The building sector is a significant contributor to GHG emissions, accounting for around one-
third of energy-related EU emissions (EEA, 2022a). These emissions are partly due to the direct
use of fossil fuel energy in buildings and partly due to the production of electricity and heat
used in buildings. The combination of these two emission sources equals the operational
emissions. A shift in energy vector for heating and cooling to heat pumps that run on electricity
needs to go hand in hand with higher production of decarbonised electricity, but their higher
efficiency also supports an overall trend to reduce energy consumption. The indicator 'GHG
emissions from direct buildings energy use' measures the evolution of buildings' emissions

focusing on emissions produced on site.

The ‘Reduce-Improve-Shift’ approach when applied to buildings means looking first at (i)
reducing the demand for additional buildings as well as limiting the demand for heating and
cooling services, then (ii) improving the energy performance of remaining surface areas by
renovating the building stock, and finally (iii) shifting the remaining energy demand to renewable
heating or cooling systems. Implementing the improvements in this sequence is important as it
avoids over-dimensioning of systems and stabilises the demand for heating, as well as

minimising the amount of materials and energy required for the buildings sector.
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Reduction targets for these emissions in buildings are set based on the revision of the EPBD
mentioned above which defines high level targets with
the aim to reach the target of at least -60% emission Selected indicator:

reductions by 2030 in comparison to 2015 and achieve GHG emissions from direct

climate neutrality by 2050. The EPBD also adds more buildings energy use [Mt COze]

concrete standards to be achieved for the buildings
stock, with the highest consuming buildings obliged to

renovate to achieve better energy performance.®

Direct buildings emissions do not include embodied emissions from production, construction,
renovation, and end-of-life. The buildings sector is responsible for 30% of the generation of
waste and consumes 50% of the use of materials in the EU by weight (BPIE, 2022). The relative
importance of embodied emissions is expected to grow as more buildings are constructed and
renovated to higher efficiency standards. Reducing as much as possible the demand for
products and materials avoids a large increase in industrial production, particularly in certain
sectors which are notably hard to abate, like cement, steel and the petrochemical industry that
provides a large share of the raw materials for insulation. Embodied emissions also capture the
risk of carbon leakage, with potential imports of these products from other countries without

the same levels of ambition.

Given how carbon intensive the production of steel and cement currently are, we have to strive
to limit their use, while recognising that the amount of insulation material will logically increase.
This can be encouraged by right-sizing the structural elements instead of over-sizing, as well as
a clear support for deep retrofits instead of destruction, landfilling and rebuilding. The shift to
alternative and more sustainable materials like wood
can also support the reduction of more polluting ones Selected indicator:
like steel and cement and encourage the longer term

storage of biomass in buildings. It is important to note Demand for building blocks and
that more wood use in buildings can increase bricks of cement or concrete [Mt]
competition for land and potentially raise the risks of

not reaching the goals on biodiversity. Other

biomaterials may also serve as alternatives while adding less pressure on land use, like straw

3 The Effort Sharing Decision and the EU ETS Directives also impact the buildings sector. The Effort Sharing Decision (ESD)
covers emissions from fossil fuels used in buildings and sets individual national targets for sectors currently not included
in the EU Emission Trading System (ETS); the EU ETS for road transport and building will start end of the 2020’s. The EU
ETS Directive currently covers emissions from electricity generation used in buildings, which power producers are subject
to.
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bales. Policies encouraging circular economy practices such as the reuse of scrap materials
must also support these trends. The indicator ‘demand for building blocks and bricks of cement
or concrete’ is a good proxy for the evolution of buildings’ embodied emissions as it focuses on
one of the most emitting materials that is particularly required for new buildings.

Enabler 1: Reducing demand for heating and cooling services

Total energy demand for space heating and cooling is driven by two factors — the amount of
space that is heated or cooled, and the energy required to reach the desired temperature in that
space. Reducing energy demand makes it easier to reduce both direct emissions and those from
electricity production.

Demand reductions can be realised by decreasing the

ratio between the heated/cooled surface of buildings Selected indicator:
per capita thereby reducing the buildings space that is RO e Er e e
unused. One option is to increase the number of

houses or flats that are shared, for example with

initiatives like shared living, or students renting rooms in older people’s homes. Shared housing
or offices can lead not only to reduced energy use, but also reduces the need for new builds
altogether and therefore the need for producing new raw materials and their embedded
emissions. It is worth noting that floor space per capita is currently highly variable across the
EU, including between countries, and policies will need to cater for this variety, with parts of the
population using more than the optimal average while others will justifiably want to increase

their living space.

The indicator ‘energy consumed for heating and cooling* tracks the evolution of demand which
can be reduced through both technical changes and behavioural change. On the behavioural
side, this can capture improvements like opting for a lower comfort temperature (e.g., by heating
bodies more directly instead of heating the whole room (Dartevelle et al., 2022), but also heating
only the rooms where people actually spend time in

their houses or in office buildings. These behavioural Selected indicator:

factors are important as they reduce the size of the .
i Y Energy consumed for heating and

cooling related to living space
energy efficiency measures in terms of improved (kWh/m?)

technical challenge, but this indicator will also reflect
insulation (and ventilation), which is clearly one of the

major levers for the decarbonisation of the buildings
stock, both through retrofits and the design of new builds.

72

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



Enabler 2: Plon and facilitate the renovation of buildings

The focus here is set on the need to increase the renovation of existing buildings as well as the
depth of these renovations. Indeed, with a population that will be progressively stabilising in
Europe, the share of new buildings will continue to decrease compared to the need for
renovations of the existing stock. Additionally, the technical challenges to achieve zero
emissions standards in new builds is lower, and the existing regulation is already setting a good

framework.

Large-scale renovation is needed on the entire buildings stock to reach very low energy
consumption levels by 2050, also called Near-Zero Emissions Buildings (NZEB). The benefits of
(deep) renovation* are clear, both on the technical front (it reduces the need for larger heating
installations with higher peaks in energy demand) and on the macro-economic front (investing in
improvements of the European buildings stock rather than buying fossil-fuel energy from
outside Europe has a strong positive impact on the economy) (de Jong, 2023). Energy renovation
has strong co-benefits (IEA, 2017) for inhabitants, through increases in user comfort and air
quality, and at the societal and macroeconomic level, such as job creation, reduced energy
poverty, energy security, and health benefits.

To scale this up, many countries are experimenting with deep buildings retrofits initiatives,
testing new business models like district renovation, as well as new industrial practices to make
renovation cheaper and less cumbersome for citizens (Energiesprong, 2023).

The first indicator for this enabler is ‘investments for
Selected indicator: energy renovation (public and private)’, as both the

private sector and public institutions must increase
Investments for energy

renovation (public and private)
(EUR] public sector is key to support the economic viability

their investments in buildings. The contribution of the

of buildings energy efficiency and the speed of

implementation. Investing in energy efficiency requires
significant upfront investments and not all citizens have sufficient savings to do so (Eurostat,
2023K). The strategy should be dual, by striving to reduce the average costs of renovation (joint

renovation in neighbourhoods, industrialisation, with public funds providing security and

4 Deep renovation is a process of capturing, in one or, when not possible, a few steps, the full potential of a building to
reduce its energy demand, based on its typology and climatic zone. It achieves the highest possible energy savings and
leads to a very high energy performance, with the remaining minimal energy needs fully covered by renewable energy
(BPIE, 2021)
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confidence to these nascent industries), and ensuring sufficient leverage of private investments
when they are available (Economidou et al., 2019). This indicator currently has a severe limitation
in tracking progress as it is hard to take out the

impact of inflation. Selected indicator:
The second indicator simply follows the speed at Average (and deep) renovation
rate (%]

which buildings are renovated each year. Many studies
indicate the need to increase the current renovation
rate, estimated at around 1% of the stock, to 2 or 3%
of the stock, and to increase the depth of these renovations. The indicators covered are
therefore the ‘average renovation rate’ and the ‘rate of deep renovation’.

Enabler 3: Accelerate the technology switch

Besides energy efficiency, the decarbonisation of the remaining energy needs requires a
technology switch from fossil fuels used for space and water heating to clean energy sources.
The indicator covers a wide range of options to provide energy for heating and cooling including
solar thermal, geothermal energy, heat pumps which use electricity and capture ambient heat,
solid, liquid, and gaseous biofuels, and the renewable part of waste. Many cities have already
pledged for net zero carbon buildings in 2050 with clean heat (World GBC, 2023).

Therefore, the indicator ‘share of renewables in heating and cooling’ shows the progress on the
conversion of buildings energy production using non-fossil technologies (Eurostat, 2023e). The
way that this official indicator is reported

underestimates the role of heat pumps and Selected indicator:

overestimates the use of biomass (Gibb et al., 2022). ..
Share of renewable energies in

This bias is considered in the following analysis, heating and cooling [%]

especially regarding the recent significant growth in
heat pumps (Azau, 2023).

4.4.2 Progress towards climate neutrality

Progress towards the objectives

Between 2005 and 2021, the direct GHG emissions from buildings in the EU decreased by 20%
(EEA, 2022a). This trend reflects the EU’s decarbonisation strategy, which includes the
improvement of energy efficiency and the electrification of end-uses in the residential sector.

However, the speed of change has decreased over time, and between 2016 and 2021, direct
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emissions have decreased only by 3%. The
pace of change would need to increase
significantly from a past annual reduction of 5
Mt CO.e to 35 Mt CO,e starting in 2021 to
meet the overall 2030 GHG emissions target:
the objective for the buildings sector is to
reduce its own emissions by 60% when
compared to 2015 to support the achievement
of the 2030 climate target, as stated in the EU
Renovation Wave (EC, 2020b). To achieve this,
the current energy renovation rate of building
stocks needs to increase significantly, it needs
a fuel switch as well as demand reductions

(see also sections on enablers).

While the current building stock is the priority,

Buildings direct GHG
emissions

Buildings direct emissions are the
aggregate GHGs emissions of the
category commercial/institutional and
residential buildings (EEA, 2022b). The
target is a 60% reduction between 2015
and 2030 (EC, 2020b).

The data shows past progress of 5 Mt
CO.e between 2016 and 2021. To meet
the target, the required annual change
between 2021 and 2030 need to be 7.5
times faster than the past rate of
progress.

as it is poorly insulated and will represent the bulk of the buildings in 2050, in the past years the

reductions in energy use in existing buildings have been partly offset by an increase in the

number of dwellings and by a larger average floor area in buildings.

Demand for building
blocks and bricks of
cement or concrete

The demand for building blocks and
bricks of cement or concrete is
approximated by summing the annual
production and the imports minus the
exports (Eurostat, 2023m).

The data shows an increase of 1% per
year between 2016 and 2021. Although
there is no target on this indicator, its
increase is not aligned with the need for
decreasing material demand for new
buildings floor area, and their related
embodied emissions.
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Limiting the demand of material with high
carbon intensity is the second objective of this
element. The largest contribution to the
embodied emissions of a building is caused by
its initial construction, of which the biggest
elements are in general structural components
that contain steel or cement. Building blocks
and bricks of cement or concrete are mainly
used for new buildings and have increased by
30% from 2015 to 2021. Over the same period,
the trendline shows an average increase of 1%
per year, which shows that this indicator is

going in the wrong direction.
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Progress towards enabler 1: Reducing demand for heating and

cooling services

The average floor space per capita increased
between 2011 and 2015. The floor area data
published by the EC needs to be updated to
reflect the historical trend beyond 2015; there
is a lack of recent floor area data at the
European level. Additionally, as shown just
above, the building blocks material demand
increased between 2015 and 2021, suggesting
an increase in demand for new buildings. The
recent increase in new buildings is not to
accommodate population growth, which is
starting to stabilise (Eurostat, 2022h), and only
to a limited extent to replace old, energy

inefficient buildings.

Energy consumed for
heating and cooling
related to living space

The average final energy consumption for
space heating and cooling is obtained by
dividing the total normalised
consumption for space heating and
cooling by the total buildings area
(Eurostat, 2023e; Mantzos et al., 2018).
The EU target is a decrease of 18%
between 2015 and 2030 (EC, 2020b).

The energy consumption for heating and
cooling in 2015 (106 kWh/m?) decreased
by 5% compared to 2010 level

(112 kWh/m?2) which equals an annual
reduction of 1.5 kWh/m2 and put the
indicator on track towards the target.

Average space per capita

The average space per capita is the ratio
between the total surface of buildings
(residential and services) and the
population (EC, 2023j).

Data show an annual increase of

0.25 m?/capita between 2011 and 2015.
Although there is no target on this
indicator, the past increase is not aligned
with the need to reduce heating and
cooling services.

The demand for average space per person is a
powerful lever for reducing emissions as it
reduces (i) the space to be heated or cooled,
(i) the number of buildings to be insulated,
and (iii) the demand for new buildings and the
associated embodied emissions. Some
preliminary studies estimate that the recent
decline in office space experienced during the
Covid crisis could continue to reduce office
floor area by 10% between 2020 and 2030.

For specific space heating and cooling energy
consumption, the Renovation Wave (EC,
2020b) target of -18% between 2015 and 2030
could be achieved by following the trend of
recent years. The target could be exceeded if
the renovation rate and renovation depth
targets are met by 2030. However, the

potential energy gains from renovation are

uncertain as behaviours tend to shift when the energy bills decrease and could offset the gains

from energy efficiency (Brockway et al., 2021). For example, more efficient LED lamps can lead
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to an increase in the amount of lighting demand, or lower energy costs for housing can lead to a

rebound in activities outside of the home, like more international travel.

Progress towards enabler 2: Plan and facilitaote the renovation of

buildings

The annual investments in energy renovation
increased by 18% between 2012 and 2016 from
EUR 258 billion to EUR 305 billion. Annual
investments in renovation are obviously crucial
to reflect the increase in the number of energy
renovations and particularly deep renovations.
The growth in these investments must
increase, and it needs to be higher than the
inflation in the costs of these materials,
particularly seen the recent price increases in
building materials across Europe with the
energy crisis. To analyse these recent effects,
there is a need for more complete, reliable

and recent data.

Investments for energy
renovation

The average annual energy-related
investments in renovation covers both
the private and public investments (EC,
2023j).

Data shows an annual increase of EUR 13
billion between 2012 and 2016. Although
there is no target on this indicator, the
growing trend is in the right direction.

More information on the inflation of
material and labour costs are needed to
evaluate this indicator.

The Renovation Wave put forward by the EC in 2020 aims to at least double the annual energy

renovation rate by 2030 as well as to foster deep energy renovation. If the EU wants to achieve

its 2030 climate and energy efficiency targets, it must boost both the rate and the depth of

renovation. Data on renovation and deep renovation rates are not continuous. The latest
available data is for the period 2012-2016 (DG Energy et al.,, 2019). More recent data are needed
to capture the potential effects of ongoing regulations at national level (renovation strategies)

and upcoming regulations at EU level (Renovation Wave EU and the Energy Performance of

Buildings Directive). Furthermore, a more uniform approach at EU level is needed to adopt a

common definition of deep renovation to create a relevant renovation activity indicator.
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Average renovation rate

The average renovation rate describes the
annual reduction of primary energy
consumption achieved through the sum
of energy renovations of all depths. The
Renovation Wave (EC, 2020b) outlines a
target of achieving at least doubling the
renovation rate by 2030.

There is not enough data to assess the
recent trend of this indicator. The average
renovation rate was estimated close to
1% in the EU27 for the period 2012-2016
(DG Energy et al., 2019) which is far from
the 2030 target.

Deep renovation rate

The deep renovation rate comprises all
renovations with primary energy savings
above 60%.

There is not enough data to assess the
recent trend. A single study (DG Energy et
al., 2019) shows that the average annual
rate of deep renovation for the period
2012-2016 was only around 0.2%. This
means it is only about one fifth of all
renovations and highlights that such
‘one-off’ deep renovations are not
common practice.

Progress towards enabler 3: Accelerate the technology switch

The share of renewable energy in heating and
cooling needs to increase 6.8 times faster than
the current rate of progress to realise a full
phase-out of fossil fuels by 2040 as proposed
by the EC in the revision of the Energy
Performance of Buildings Directive. This would
contribute to reaching the target of at least
60% emission reductions by 2030 in the
buildings sector in comparison to 2015 and
achieve climate neutrality by 2050. This move
by policy-makers acknowledges the key role
buildings should play in achieving EU climate
goals. The feasibility of this target depends on
the rate and depth of renovation and the
evolution of the demand for heating and
cooling services. The current trend is far from
trend required to reach (almost) 100% of

renewable energies by 2040.
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Share of renewables
in heating and cooling

The share of renewable energy for
heating and cooling includes solar,
geothermal energy, ambient heat,
biofuels, and the renewable part of waste
(Eurostat, 2023m). The target is to
achieve a phase-out of fossil-fuels by
2040 (EC, 2021j) requiring (almost) 100%
renewables.

The renewable share in heating and
cooling increased by 0.6%-points
between 2016 and 2021. To meet the
target, an average increase of 4%-points
per year is required between 2021 and
2040 which is 6.8 times faster than the
past rate of progress.
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The recent (but not entered into force yet) third revision of the Renewable Energy Directive
indicates an intermediate target of 49% of renewables in buildings in 2030. To reach this 2030
target, the main indicative objectives at European level are: (i) the EC’s RePowerEU plan mention
the deployment of 60 million heat pumps by 2030; (ii) the EC also proposed to end the sale of
fossil fuels boilers by 2029 via the Ecodesign Directive; and (iii) the recent RED IIl suggests
increasing the renewable share of district heating and cooling by 2%-points per year.

4.4.3 Conclusions and recommendations

The pace of deep renovation and technology shift must drastically
increase in order to reach sufficient reductions in the emissions from
buildings

The current pace of renovation and the related decrease in projected emissions are not
sufficient to reach the decarbonisation targets in the buildings sector. The reduction trend
needs to accelerate significantly to meet the overall 2030 GHG emissions target. The buildings
sector would need to reduce its own emissions by 60% to achieve the EU’s overall objective of a

55% reduction in emissions by 2030 compared to 1990, as stated in the EU Renovation Wave.

To achieve this, the current energy renovation rate of building stocks needs to increase
significantly to at least 2 to 3%, in line with the ambition of the Renovation Wave aiming to at
least double the current annual energy renovation rate, while ensuring these renovations reduce
energy requirements at least beyond 50% (what is often described as the minimum for deep
energy renovations). If renovations are not reaching sufficient depth, the yearly renovation rate
will need to increase accordingly to renovate these buildings once again. Reaching these higher
rates and depths will require mobilising both additional public and private investments towards
renovation, as well as much more stringent obligations for renovation like the minimum energy
performance standards (MEPS) for buildings.

The target for energy efficiency in buildings is too low and can make
the decarbonisation target very dependent on the technology shift,
which should be acceleroted

The Renovation Wave EU’s unambitious target of -18% reduction in space heating and cooling
energy consumption between 2015 and 2030 could be achieved by following the trend of recent
years. The target could even be exceeded if the renovation rate and renovation depth targets are

met by 2030. However, the shift to low carbon energy will be hard to reach as heat pumps are
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harder to implement in weakly renovated buildings, and the current pace is largely off track (the
renewable share for heating and cooling in 2021 (23%) was only 2%-points above the level in
2017 (21%)).

For this indicator to reach 100% in 2040, an average increase of 4 percentage points per year is
required. This objective is also harder to reach due to all other demand-side factors not going in
the right direction: (i) the current limited pace of energy related buildings renovation, (ii) the low
ambition of the energy savings target by 2030 (better insulated buildings make it easier to
switch to heat pumps) and (iii) the absence of a reduction target for the buildings floor area
(which will mean more buildings are required and some of the renewable heat production

capacity will go for new buildings).

The demand for new buildings leads to a significant demand for
highly emitting materials and should be limited

The demand for average space per person is a powerful lever for reducing emissions as it
reduces (i) the floor space to be heated or cooled, (ii) the number of buildings to be insulated, as
well as (iii) the demand for new buildings and the associated embodied emissions. New
buildings are the main driver for the use for cement and steel in the buildings sector, and their

production produces a lot of GHG emissions.

Policies encouraging the most efficient use of the available floor space and materials should be
encouraged. That includes (i) considering the re-use and the renovation of existing buildings
than building new ones, (ii) optimising the building size and thus the overall need for materials

and (iii) considering the re-use of materials rather than using new ones.
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Box 5: Highlights from the assessment of Buildings

The data on the buildings
sector is spotty, which makes
the tracking of the
implementation very difficult

The amount of data collected on the indicator for
buildings is sparse, and outdated. For example,
there is just one mere data point concerning the

rate and depth of renovation dating back to 2016.
Data onlaverage space per capita dates to 2015,

The limited target for energy
efficiency puts a lot of
pressure on the shift to

renewable heat

The -18% reduction in energy consumption set for
2030 in EU’s Renovation Wave seems unambitious
compared to the 60% emissions reduction required.
This means a lot of the ambition is set on
decarbonising heat, where little progress has been

and the average annual energy-related investments
in renovation to 2016, with no clear view on the

shown in the past 5 years (+2%-points to 23% of
the share of renewable heat). However, this
impact of inflation. indicator is slightly biased and should be corrected
to better reflect the recent growth of heat pumps
(Gibb et al., 2022).

Achieving the 60% reduction in
emissions by 2030 requires more
than doubling the pace of
renovation, and increasing the
renovation depth

Current projected emissions in the plans from the
Member States (in the WEM and WAM projections) are
far from sufficient, as also highlighted in the trend of

historical reductions. To achieve the 60% reduction
stated in the EU Renovation Wave, the current energy

renovation rate of building stocks needs to increase
significantly to 2 to 3%, at least doubling current annual
energy renovation rate reaching significant energy
consumption cuts.
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4.5 Agrifood

The agrifood building block refers to all stages of the agricultural supply chain from food
production to consumption, including food processing, retail, and associated waste. It also

considers aspects of land use and the production of agricultural inputs.

Overview

The agrifood building block refers to all stages of the agricultural supply chain from agricultural

production to food consumption, including food processing, retail, and associated waste (Jensen
& Scalamandre, 2023). It also considers land use and land use change elements associated with
the agricultural sector, as well as emissions related to the production of agricultural inputs (e.g.,
fertilisers, pesticides). The term ‘Agricultural emissions’ refers to methane and nitrous oxide

emissions from the agricultural sector as defined in EU/UNFCCC accounting methodologies.

Agriculture is one of the only sectors where emissions cannot be fully eliminated due to the
biological processes involved and growing demand for agricultural products, but emissions from
the sector must be minimised and reduced in absolute terms to decrease reliance on natural
and technical carbon removals (EC, 2018b). The agrifood sector can minimise its emissions and
become compatible with climate neutrality through measures including shifting towards low-
carbon diets and alternative proteins, reducing synthetic fertiliser use, preserving soil carbon on
agricultural lands, reducing the emissions intensity of livestock production and livestock
numbers, reducing food waste volumes, and reducing downstream emissions from food
production.

The agricultural sector is far too slow in its progress to meet the EU’s overall climate neutrality
objectives. Agricultural emissions must decrease by 33% relative to 2021 levels to reach the
2050 target. Current trends, however, show that emission reductions must occur 2.4 times
faster to achieve the target. While agricultural emissions in the EU decreased by 15% between
1990 and 2000, emissions have only declined by 2% since 2005. Current national policies are
only expected to reduce emissions by 1.5% by 2040 compared to 2019 levels, while planned
measures would result in emission reductions of just 5% (German et al.,, 2021). The 2023-2027
EU Common Agricultural Policy (CAP) reform is not included in the estimate above; however, its
impact on GHG emissions is expected to be minimal. The previous iteration of the CAP had
nominally allocated a quarter of its budget (over EUR 100 billion) to climate mitigation and

adaptation, but it had little impact on agricultural emissions during the same period (ECA,

82

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



2021a). An initial review of Member State-level CAP strategic plans under the new reform found
a lack of ambition and general continuation of business as usual, despite the reform’s increased
focus on the environment and climate (Nemcova et al., 2022). Trends in synthetic fertiliser use,
livestock emissions and numbers, and food waste volumes further impact whether the
agricultural sector is on track to meet climate neutrality objectives.

451 Objectives and enablers

Objectives: Minimising agrifood emissions by 2050 while shifting to
diets with a low carbon footprint

Overall, the EU must minimise agrifood

emissions and reduce animal product Selected indicator:

consumption to be compatible with climate . L.

neutrality. Since the agriculture sector is one of Agricultural emissions [Mt CO-e]

the only sectors where emissions cannot be

fully eliminated, it is imperative that emissions from the sector are reduced as much as possible
(EC, 2018b). Emissions from agricultural production and land use must be reduced to minimise
reliance on natural and technological GHG removals to reach net zero. The indicator ‘agricultural
GHG emissions’ (excl. LULUCF and downstream impacts) shows whether the sector is on track
towards minimising its emissions.® The 1.5LIFE and 1.5TECH scenarios described in the impact
assessment for the EU LTS estimate that agricultural emissions must decrease to 230 and

277 Mt COqe, respectively, to reach climate neutrality by 2050 (EC, 2018c). The EU does not have
a sectoral target for the AFOLU sector in its 2030 nationally determined contribution (NDC)
under the Paris Agreement, but modelling suggests that the agricultural and LULUCF sectors
must reduce their emissions by a combined 20% to be in line with ‘Fit for 55’ (German et al.,
2021).

Animal products have a significantly higher GHG and environmental footprint per kilogram of
protein than plant-based products (Searchinger et al., 2019). While there is still some scope to
improve emissions from livestock production in the EU, most of the potential for livestock
emission reductions stems from diverted agricultural production in response to demand-side

measures, such as shifting to healthy, sustainable diets (Roe et al., 2021). There has already been

5 Note: LULUCF emissions related to agricultural production, such as peatland oxidation, must also decrease for the EU to
be compatible with climate neutrality. Further indicators on LULUCF-related emissions are found in section 4.6.
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considerable growth in the EU plant-based food market, with sales growing by 49% from 2018 to
2020 (Smart Protein Project, 2021). Alternative proteins, such as insects, cultivated meat, or
precision fermentation products, can also play a role in dietary shifts, but their development and
commercialisation have been hindered in part by the EU’s Novel Food Regulation (Ladhteenmaki-
Uutela et al., 2021). If clear incentives are in place, reduced meat and dairy consumption could
additionally free up land to allow for increased afforestation, which would help to meet carbon
removal targets (EC, 2018b).

To minimise agricultural emissions in 2050,
European diets must shift to lower levels of Selected indicator:

meat consumption, especially from ruminants . . .
Bovine meat consumption per capita

(e.g., cows, sheep). Thus, tracking ‘bovine meat e e

consumption per capita’ shows whether EU diets

are undergoing the necessary shift.® Dietary

shifts are outlined in the 1.5LIFE scenario of the EU’s LTS, and most notably correspond to a
34% reduction in bovine meat consumption and 26% reduction in milk consumption. The Diet 5
scenario, the most stringent but in line with recommendations from other studies, also includes
a 35% reduction in pig meat consumption, and a 27% reduction in poultry consumption by 2050
compared to 2013 levels (EC, 2018c).

Enabler 1: Reducing fertiliser use and cropland-related emissions

Feeding a growing population while also reducing GHG emissions means striving towards low

emissions cropping systems. Most emissions from crop production result from synthetic

fertiliser application, which makes up around a fourth of EU agricultural emissions (EU, 2023a).

Due to the overuse of fertilisers, not all nutrients are effectively absorbed by plants, which

results in GHG emissions and significant environmental pollution. The EU Farm to Fork Strategy,

a key facet of the EU Green Deal, aims to reduce nutrient losses on agricultural lands by 50% in
2030 while maintaining soil fertility,

Saleeed) Tefesto corresponding to a potential 20% reduction in
fertiliser use (EC, 2020a). The indicator ‘nitrogen
Nitrogen fertiliser consumption
(kg N/ha]

fertiliser consumption’ is used to determine
whether the EU is on track to reach this target,

and in turn reduce emissions from cropland.

% Note: further indicators on food consumption and dietary shifts, as well as the willingness to adapt climate-conscious
behaviour and discussion on sustainable public food procurement, are found in the section 4.7.
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The share of agricultural area under organic farming in the EU has substantially increased in
recent years. Between 2012 and 2020, the share of organic farming area relative to total
agricultural area increased by 50% (EC, 2023s). Although organic farming yields may, depending
on the system, be lower than conventional farming yields, organic farming practices are
considered more environmentally-friendly due to avoided emissions from synthetic fertiliser
production and reduced nitrogen application, increased adaptation and resilience to climate
change impacts, and improvements to soil health and fertility that can subsequently result in
higher soil carbon sequestration (Brook, 2022; Hilsbergen et al., 2023). Under the Farm to Fork
Strategy, the EU aims for 25% of agricultural

area to be classified as organic farming area by Selected indicator:

2030 (EC, 2020a). The indicator ‘organic farming

Organic farming as a share of total
as a share of total utilised agricultural area’ 9 9

utilised agricultural area [%)]
determines whether the EU is on track to reach

this target.”

Enabler 2: Shifting livestock production towards a sustainable model

Livestock systems make up the majority of the EU’s agricultural GHG emissions — this consists
of emissions from enteric fermentation, manure management, and manure left on pasture or
applied to soils. If also accounting for emissions associated with domestic livestock feed
production, this equates to 81-86% of total agricultural emissions (Peyruad & MacLeod, 2020).
The largest sources of livestock emissions in the EU are enteric fermentation from beef and

dairy cattle, and manure management from cattle and swine (EEA, 2023b).

While there may be some potential to reduce
emissions from enteric fermentation from Selected indicator:

measures such as improved animal health, L
Manure management emissions

livestock systems are already relatively efficient intensity of cattle [t COse/cattle]

in the EU. For instance, cattle enteric

fermentation emissions intensities are below

average compared to other high-income economies (FAO, 2022). Since cows raised on pasture
usually take longer to reach finishing weights and expend more energy to digest forage, efforts
to further reduce enteric fermentation emissions risk greater shifts to high-intensity
industrialised systems with high feed consumption, which are associated with higher indirect

7 Note: further indicators on soil carbon content and emissions from organic soils are found in section 4.6. A further
indicator on the extent of land applying gentle tillage practices is found in section 4.12.
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emissions from feed production. It can also result in increased reliance on technologies such as
feed additives and anti-methanogenesis vaccines that currently face animal welfare,
environmental, and efficacy concerns (Hegarty et al., 2021; Mulhollem, 2019). On the other hand,
there is still considerable scope to reduce manure management emissions from livestock, where
the largest source is cattle followed by swine, by improving manure collection, storage, and
handling. Thus the ‘manure management emissions intensity of cattle’ is used as an indicator to
show whether the livestock sector is on track to minimise its GHG emissions.

To reach climate neutrality, the EU must achieve

a sizable reduction in emissions rates per animal Selected indicator:

per annum (Buckwell & Nadeu, 2018). However,

high rates of productivity improvements have Livestock numbers [million head]
not occurred for a long time, let alone sustained
over decades, and efforts to improve efficiency have proved slow and difficult and are not
conducive to animal welfare. While efficiency gains can play a role in reducing livestock
emissions, a reduction in the number of livestock is equally necessary (Buckwell & Nadeu, 2018).
Thus, ‘livestock numbers’ is another indicator to show whether the livestock sector is on track to
minimise its GHG emissions. However, it is important to consider livestock’s role in agricultural
production on marginal land, carbon sequestration in grassland, the production of organic inputs
in the form of manure, as well as their socio-cultural and economic role in rural society (EC
SAM, 2020). Livestock numbers must decrease, but these changes need to be implemented in a

just manner given the above considerations.

Enabler 3: Reducing food waste and end-of-supply-chain emissions

The EU wastes a significant amount of food each year, primarily at the household level.
Estimates highly vary, ranging from 57 Mt (EU estimate) to 154 Mt of wasted food per year
(Eurostat, 2022c; Vera et al., 2022). The latter estimate accounts for significant volumes of on-
farm waste that are not measured by the EU’s current methodology. Not only does food waste
lead to emissions from waste management, but upstream emissions from producing,
processing, transporting, and distributing food that is eventually wasted can be considerable.
Upstream emissions are most pronounced when food is wasted at the household level since it
has already passed through all the supply chain

stages (Scherhaufer et al., 2018). There is Selected indicator:

significant scope for emission reductions from
Volume of waste containing food waste

the agricultural sector by reducing food waste (ME]
t

and ensuring that food produced is also
consumed. Since EU data on food waste

volumes is only available for the year 2020, the ‘total volume of waste from categories and
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economic activities that generate food waste’ is a suboptimal indicator to determine whether the

EU is on track to achieve the necessary reductions. A legally binding food waste reduction target
will be proposed by the EC by the end of 2023, but the EU has committed to Sustainable
Development Goal (SDG) 12.3 of reducing food waste by 50% by 2030.

The agrifood sector further requires significant energy inputs in order to process, transport, and

package food (Crippa et al., 2021). However, these energy emissions are generally not considered

when discussing the EU agricultural sector. While these emissions can be reduced in line with

the decarbonisation of the power, industry, and transport sectors, it is important to track the

magnitude and trend of such downstream ‘emissions from food processing, transport, and

packaging’ since they are becoming an increasingly larger share of total emissions from food

Selected indicator:

Emissions from food processing,
transport, and packaging [Mt CO.€]

production, and emerging policies to address
such emissions will have to be sector-specific
(Crippa et al., 2021). It also highlights how
wasted food, especially at the household level,
also results in unnecessary emissions from

other sectors.

4.5.2 Progress towards climate neutrality

Progress towards the objectives

The trajectory of agricultural emissions has
been heading in the right direction, but
emissions must decrease 2.4 times faster
than they have been in recent years to get on
track towards the indicated benchmark in the
impact assessment of the EU LTS. The
majority of agricultural emission reductions
occurred in the 1990s from the restructuring
and modernisation of the sector in Eastern
Europe, and emissions have more or less
stagnated or minorly fluctuated since 2005
(EEA, 2022d, 2023b). A more concerted effort
is needed to employ mitigation measures in
the agricultural sector. Some of the indicators
tracking the largest emissions sources in the

Agricultural emissions

This indicator shows past development in
EU agricultural GHG emissions (EEA,
2023b) in comparison to the EU target of
reaching 254 Mt CO»e in 2050 (middle
value of 1.5TECH and 1.5LIFE scenarios
outlined in LTS) (EC, 2018c).

Data show an annual decrease of 1.8

Mt CO.e between 2016 and 2021. To meet
the benchmark, the required annual
change between 2021 and 2050 needs to
be 4.3 Mt CO.e, which is 2.4 times faster
than the current rate of progress.

sector — manure management and total livestock numbers — have continuously increased when
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the trend should be developing in the opposite direction, and action to reduce nitrogen fertiliser

consumption must accelerate. There are also too few official benchmarks set by the EU for the

agricultural sector to effectively drive the required changes, and those that currently exist do

not comprehensively cover the main emissions drivers.

Bovine meat consumption has gradually
decreased in the EU since 2000, however, the
rate of change must be 1.3 times faster than
the current rate of progress to be aligned
with the dietary changes outlined in the EU
LTS impact assessment. Recent data has
positively changed this indicator’s direction,
with progress being far too slow before the
addition of 2022 consumption rates. The
decrease in beef consumption over time can
likely be attributed to higher poultry
consumption rates, but veganism and
vegetarianism have also been on the rise
(EEA, 2019b). On average, EU citizens eat
double the meat that is recommended by

health authorities. Phasing out meat for

Bovine meat
consumption

This indicator shows past development in
bovine meat consumption (DG-AGRI,
2023) in comparison to the EU
benchmark of a 34% decrease in bovine
meat consumption relative to 2013 levels
(EC, 2018c).

Data show an annual decrease of
0.10kg/capita between 2017 and 2022. To
meet the benchmark, the required annual
change between 2022 and 2050 needs to
be 0.12 kg/capita, which is 1.3 times faster
than the current rate of progress.

higher shares of fruits, vegetables, and legumes would also result in positive nutrition outcomes

and decreased premature deaths (Buckwell & Nadeu, 2018).

Progress towards enabler 1: Reducing fertiliser use and cropland-

reloted emissions

Synthetic fertiliser use has only marginally decreased in the EU, and more action is needed to

meet the target outlined in the Farm to Fork Strategy. The CAP’s organic farming support could

play a role in reducing fertiliser use, but the increased organic farm area has resulted in little

impact on fertiliser consumption, considering nitrogen fertiliser application per hectare of
cropland is higher now than in the early 2010s (ECA, 2021a). In light of this pattern, it is likely
that conventional farms that have recently transitioned to organic agriculture have had relatively

low fertiliser use already, or that the decrease is counteracted by growth elsewhere. The CAP

has minimally supported measures that are known to reduce fertiliser use, such as forage

legumes on grassland or nitrification inhibitors (ECA, 2021a).
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The Farm to Fork Strategy additionally aims to achieve a 25% share of organic farming area
relative to total agricultural area. According to the latest data, organic farming made up around
9% of total utilised agricultural area. The trend is thus headed in the right direction, but organic
farming uptake needs to be 3.2 times faster than the current rate of progress to meet the set
target. While not reflected by current available data, the adoption of organic farming may further
be hindered by high inflation rates influencing consumer spending, and even result in a shift
back to conventional farming. In 2022, organic food sales reportedly decreased by 5% in the EU
(Rehder, 2023). The uptake of organic farming has been moderately encouraged by current
policies; almost two-thirds of organic farming area received specific organic support payments
under the CAP and national co-financing (EC, 2023s). Based on this, the support under the CAP
for climate mitigation and funding for specific mitigation measures should increase in magnitude

and specificity to achieve similar development to organic farming.

Nitrogen fertiliser Organic farming as a
consumption share of total utilised

This indicator shows past development in agricultural area

nitrogen fertiliser consumption per This indicator shows past development in
hectare of cropland (Eurostat, 2022a) in the uptake of organic farming (Eurostat,
comparison to the EU target of a 20% 2023)) in comparison to the EU target of
reduction in fertiliser consumption in reaching a 25% share of organic farming
2030 (compared to a 2018 reference relative to total agricultural area in 2030
point) (EU, 2023a). (EC, 2020a).

Data show an annual decrease of 0.8 kg The data show an annual increase of
N/ha between 2016 and 2021. To meet 0.5%-points between 2015 and 2020. To
the target, the required annual decrease meet the target, the required annual
between 2021 and 2030 needs to be change between 2020 and 2030 needs to
1.5 kg N/ha, which is 1.8 times faster than be 1.6%-points, which is 3.2 times faster
the current rate of progress. than the current rate of progress.

Progress towards enabler 2:
Shifting livestock production towards a sustainable model

The EU currently lacks targets for the livestock sector, despite emissions from livestock making
up the majority of agricultural emissions. Manure management emissions per head of cattle
have increased at an annual rate of 0.09% between 2016 and 2021, which is headed in the

opposite direction than what is needed. Despite absolute manure management emissions
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decreasing over the years, the manure

Manure management management emissions intensity per head of
emissions intensity cattle in 2021 is higher than 1990 levels. This
of cattle

could, in part, be attributed to the rising
This indicator shows past development in

manure management emissions per head
of cattle (EEA, 2023b; EU, 2023a). No
benchmark is available from an official EU

intensification of animal agriculture in the EU
- in 2018, a mere 4% of European farms
generated 80% of total manure (Kdninger et
al., 2021). Although there are well-established

source.

Dt ey e el Fareees 6F O65% measures for reducing manure management
between 2016 and 2021. This development emissions on farm, including slurry

was heading in the wrong direction, and a acidification, the cooling of manure,

U-turn is needed. impermeable covers, and producing biogas

from manure, only a small number of farms

received CAP support for these practices,
meaning their implementation is rarely incentivised (ECA, 2021a). Thus, the consolidated
generation of manure and the current lack of action also presents considerable opportunities for

mitigating manure management emissions.

Total livestock numbers have increased at an
annual rate of 0.19% between 2016 and 2021,
which is headed in the opposite direction than Livestock

what is needed. While the number of cattle This indicator shows past development in

and sheep have decreased, the number of pigs total livestock numbers (EU, 2023a). No
and other livestock (primarily poultry) have benchmark is available from an official EU
increased. In addition to increasing animal source.

numbers, the livestock sector has become The data show an annual increase of

increasingly consolidated over the years, which 0.19% between 2016 and 2021. This
development was heading in the wrong
direction.

has resulted in significant changes to
agricultural production and related emissions.
Around 63% of EU cropland is used to produce
feed for livestock, which is often intensively
farmed with high synthetic fertiliser and pesticide application rates. It is also inefficient since
livestock are only able to convert 10-30% of the feed they consume into food for people
(Greenpeace, 2019). Purchasing feed from abroad has also resulted in high indirect emissions
from land use change in Latin America. Recently, as much as 20% of EU soy imports from Brazil
were linked to illegal deforestation, although the recent regulations on banning goods linked to
deforestation is a positive development (Rajao et al., 2020). Overall, reducing livestock numbers

would have positive implications for GHG emission reductions and freeing up land.

Q0
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Progress towards enabler 3: Reducing food waste and end-of-

supply-chain emissions

Volume of waste
containing food waste

This indicator shows past development in
the volume of waste containing food waste
(Eurostat, 2023e). No benchmark is
available from an official EU source.

The data show an annual increase of 0.5%
between 2010 and 2020. This development
was heading in the wrong direction.

The volume of waste containing food waste
has increased at an annual rate of 0.5%
between 2010 and 2020. This development is
currently headed in the opposite direction
than what is necessary. However, the volume
of waste containing food waste is used as a
proxy indicator, since EU data on food waste
volumes is only available for the year 2020.
Now that baseline measurements of food
waste per Member State are available, it is
imperative that legally binding food waste
targets, which are set to be introduced by the

EC sometime in 2023, cover all stages of the supply chain. Also, current volumes of primary

production food waste are likely underreported by the EU since edible, unharvested crops on

farm are not considered waste under current directives (Vera et al., 2022). Food waste volumes

and their development will continue to be monitored.

Downstream emissions from the agrifood
sector, in this case food processing, transport,
and packaging, have decreased at an annual
rate of 0.8% between 2016 and 2021. While
this is a positive development, the rate in
emissions decrease should accelerate in the
future. This is underscored by need for rapid
decarbonisation in the power, industry, and
transport sectors, which make up the majority
of downstream emissions in the agrifood
sector (Crippa et al.,, 2021). The high magnitude
of downstream emissions, which totalled

193 Mt CO.e in 2020, illustrate another benefit
of avoiding food waste, since it avoids
emissions from the processing of

subsequently wasted food.

Obtenu pour vous par il

@ ¥ agence europe

Emissions from food
processing, tronsport,

and packaging

This indicator shows past development in
downstream emissions from food
processing, transport, and packaging
(FAO, 2022a). No benchmark is available
from an official EU source.

The data show an annual decrease of
0.8% between 2015 and 2020. This
development was heading in the right
direction but should accelerate in the
future.

N



4.5.3 Conclusions and recommendations

The EU agricultural sector must accelerate emission reductions in
order to be compatible with climate neutrality, and structural
changes to demand are needed to achieve targets

Emissions from the agricultural sector must be minimised for the EU to be compatible with a
net zero emissions trajectory without an overreliance on natural and technological removals.
However, many of the indicators used to track progress are headed in the opposite direction
than needed, or the rate of change is still too slow. More concerted action is needed in the
agricultural sector. The current efforts to integrate climate mitigation into existing policy
frameworks like the CAP have been unambitious and superficial and have not resulted in
significant emission reductions in the agricultural sector. Despite the recent round of reforms in
the CAP, most of the Member State’s new strategic plans still lack ambition and a focus on
climate mitigation (Nemcova et al., 2022).

Existing agricultural policy frameworks should be reformed to be more conducive towards
climate change mitigation, and the EU must also introduce new policies to further catalyse
change in the agrifood sector. Not only could producers be incentivised to implement climate-
friendly agricultural practices, but new measures could influence the current food environment,
meaning how consumers engage with the food system and make decisions on what to purchase
and consume (EEA, 2022d). Policies that help shift consumption patterns or reduce food waste
at all levels of the supply chain can result in significant avoided emissions from diverted
agricultural production and the end of the supply chain. The potential of demand-side policies in
the EU heavily outweighs the emission reduction potential of traditional agricultural mitigation
measures (Roe et al., 2021).

In 2023, the EU is expected to introduce sustainability labelling system requirements under a
new framework for sustainable food systems. However, information-based campaigns are
insufficient to change consumer behaviour on their own. Supporting sustainable choices also
requires changes to the availability, presentation, and cost of choices to make them the easiest
option (EC SAM, 2020). The new framework is also expected to introduce requirements for
sustainable public procurement, which would provide more organic and plant-based choices to
consumers in everyday environments via changes in the food environment. The EU could also
support the shift to low-carbon diets by supporting the research and development of alternative
proteins and requiring food companies to offer plant-based alternatives, reviewing national

health guidelines, and removing harmful subsidies such as those supporting meat and dairy
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production (EEA, 2022d) (please note that further discussion on sustainable public food
procurement is found in section 4.7).

Despite strides in the uptaoke of organic farming and reducing
nitrogen fertiliser consumption, action must accelerate

Synthetic fertiliser use has only slightly decreased in the face of the Farm to Fork Strategy,
which emphasises nutrient management and reducing fertiliser use to decrease nutrient losses.
While nitrogen fertiliser application per hectare of cropland has declined in recent years, rates
have remained relatively unchanged since the 1990s. Concrete measures to reduce fertiliser use
must be introduced to meet outlined benchmarks. Optimised nutrient management or reduced
fertiliser application can reduce emissions from managed soils while diverting emissions from
fertiliser production. Another option is to switch to organic farming, which eliminates nitrogen
fertiliser use and does not rely on chemical inputs, although the inadequate application of
manure to soils can result in the same magnitude of managed soil emissions. Synthetic fertiliser
production is dependent on natural gas imports, meaning fertiliser supply and prices are highly
variable (WWF, 2022b). The recent energy crisis has caused sharp price hikes in fertiliser and will
likely impact the extent of fertiliser use in the coming years (EEA, 2023b).

Despite the consistent increase in organic agricultural area in the EU, nitrogen fertiliser
consumption per hectare of cropland is higher than a decade ago when there was less organic
area, which is contrary to what is expected with changes in farm type. The conventional farms
that are transitioning to organic farming likely already have low synthetic fertiliser use (ECA,
2021a). Given the current pattern, it is unclear whether achieving the organic farming target will
result in a notable reduction in fertiliser use. Under the new CAP, organic farming is considered
an ‘eco-scheme’, although it does not have a strong link to emission reductions. At the same
time, many organic farming practices fall under the umbrella of regenerative agriculture, which
has a broad range of benefits for biodiversity, climate adaptation and resilience, air and water
pollution, and soil health, and these principles should be disseminated and supported through
clear targets and policy measures (Hllsbergen et al., 2023). Further consideration should be

given to what is and is not funded under current policies.

Little action has occurred in the livestock sector; CAP subsidies
should fund concrete emission reductions measures rather than
support intensive animal agriculture

The emissions intensity of manure management in cattle has increased and stagnated since the
1990s and overall livestock numbers have continuously increased; both indicators are heading in
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the opposite direction than necessary to be compatible with climate neutrality. The lack of
action in the livestock sector can, in part, be attributed to the support from the CAP. Around
69-79% of direct payments from CAP went to the livestock sector or to feed producers
(Greenpeace, 2019). Since the extent of payments are based on acreage or total number of
livestock, there is little incentive to shift the status quo. On the other hand, little of the CAP
budget has gone towards actual emission reduction measures in the livestock sector, such as
improved manure handling and storage (ECA, 2021a).

In addition to high direct emissions, the increasingly consolidated and industrialised livestock
sector in the EU has been responsible for high indirect emissions from domestic and overseas
feed production. In general, emissions from the livestock sector must decrease at a faster rate
than productivity improvements can realistically occur. The total number of livestock and the
land available to sustain them are currently out of balance, and livestock’s contribution to GHG
emissions and nitrogen pollution are incompatible with climate and environmental targets. Total
livestock numbers must decrease to effectively minimise emissions from the agricultural sector
(Buckwell & Nadeu, 2018). As observed in the Netherlands, however, government plans to reduce
livestock numbers can be highly controversial. The EU agricultural system needs to be
systematically changed to achieve emissions targets, but it is crucial to ensure that relevant

policies are developed alongside farmers and promote a just transition for rural livelihoods.

94

Obtenu pour vous par il

Obtained by

@ ¥ agence europe



Box 6: Highlights from the assessment of Agrifood

The EU’s current agricultural
policies are insufficient for
climate neutrality

Current EU agricultural policies and payment
structures have supported large farms and intensive
animal agriculture instead of climate mitigation. This

is evident in stagnating agricultural emissions and
rising fertiliser consumption and livestock emissions.
Previous iterations of the CAP have rarely encouraged
measures on cropland or in livestock farming that
result in emissions reductions, and the recent reform
to the CAP is not expected to change much.

The EU lacks a detailed plan for
the agricultural sector

Agricultural emissions need to be reduced by a third
of current emissions to reach the emissions levels
outlined in the LTS. However, there are only a few
official EU benchmarks for tracking progress in the
sector. Out of the major emissions sources in the

agricultural sector, only fertiliser use has a
corresponding target. Developing further targets, such
as for livestock emissions, can improve mitigation
efforts while understanding what is possible within
the constraints of the sector.

Trends in consumption patterns
are headed towards the right
track, but must accelerate to be
aligned with climate neutral
emission scenarios

Bovine meat consumption has continuously decreased
over the years; however, it must decrease 1.3 times its
current rate to meet the dietary targets in the EU LTS
impact assessment. There should be an increased
emphasis on consuming plant-based food and limiting
animal products in EU diets. This would result in
positive health outcomes as well as environmental
benefits from reduced livestock emissions, pollution
mitigation, and freed up land for afforestation.
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Box 7: National-level insights for Agrifood

Ireland and Denmark lead in per capita beef consumption,
while beef consumption is low throughout Eastern Europe

The consumption of bovine meat highly differs throughout
the EU. The per capita beef consumption rate in Bulgaria,
Poland, Latvia, and Romania, among others, has decreased
since the early 2000s and is already below the levels needed
to be in line with the dietary changes outlined in the LTS. On
the other hand, Ireland and Denmark still have extremely
high rates of bovine meat consumption that are 4 to 5 times
higher than the EU-wide benchmark, although levels have

also decreased since the early 2000s.

Fertiliser use is notably high in some EU Member States

When measuring fertiliser use per hectare of agricultural
area, the countries with the highest application rates in
recent years mainly consist of major agricultural producers,
such as the Netherlands, Belgium, France, Germany, and
Ireland. On a positive note, fertiliser consumption is gradually
decreasing in these countries. Efforts to decrease fertiliser
consumption could focus on optimising fertiliser application

and reducing nutrient losses in the above countries.
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4.6 Carbon Dioxide Removal

Carbon dioxide removal (CDR) will be crucial to achieve climate neutrality by compensating for
minimal residual emissions that cannot be avoided. Currently, CDR comprises only natural

sinks but is anticipated to include technical solutions in the future.

Overview

Carbon dioxide removal (CDR) will be crucial to achieving climate neutrality by mid-century, and
net negative GHG emissions thereafter, by compensating for the minimum residual emissions
that cannot be avoided (EC, 2018c; IPCC, 2022b). Anthropogenic removals are defined as the
‘withdrawal of GHGs from the atmosphere as a result of deliberate human activities’ (IPCC,
2018a). CO, can be removed by enhancing natural sinks through land use, land use change, and
forestry (LULUCF), e.g., through afforestation/reforestation, improved forest management, or
enhanced soil carbon. It can also be removed, within the limits of the approaches’ own
sustainability, through carbon removal technologies (CRT), including bioenergy carbon capture
and storage (BECCS) and direct air carbon capture and storage (DACCS). These two options,
which combine the capture of CO, from either the air (DACCS) or from the exhaust gas stream
of a bioenergy facility (BECCS) with a storage option, are currently at a demonstration level only.
For the effective removal of CO,, storage options must be permanent, for example, via the
geological storage and storage in minerals (for a good overview, see IPCC, 2022b Cross-Chapter
Box 8, Figure 1). It is further important to note that all CRT comes with substantial risks and
trade-offs, such as impermanence, high energy needs and competition for land, water, and other
resources, which can put energy security, biodiversity, livelihoods, and food security at risk (IPCC,
2022b). The development of these technologies must be secondary to exhausting all emission
reduction options, and they must only be deployed within sustainable limits and with clear rules.
To date, nearly all removals come from natural sinks, with technical CDR only responsible for a
tiny fraction of gross removals (S. M. Smith et al., 2023).

Measured against the benchmarks set in current EU frameworks and regulations, the
development of carbon dioxide removals in the EU was heading in the wrong direction over the
period 2016-2021. This is primarily as LULUCF removals declined by an average of 13.9 Mt CO.e
per year. This trend must be reversed to an annual increase of 6.3 Mt CO,e per year necessary to
meet the EU’s LULUCF net removals target of 310 Mt CO.e in 2030 (LULUCF Regulation). The
decline in LULUCF removals was caused by slower forest growth rates, as well as ongoing net
emissions from soils (EEA, 2023b; EP, 2020). These changes were driven in turn by various

factors including deforestation, land degradation, wildfires and climate change, as well as
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increased demand for biomass (Ceccherini et al., 2020; EPRS, 2023). In 2023, the EU revised the
LULUCF Regulation to address these issues, setting individual Member State removal targets for
2026-2030 and proposing additional policy support for LULUCF removals. These include a
proposed carbon removal certification framework (EC, 2022c), which, however, raises questions
with respect to long-term storage and permanence as well as on the eligible uses of the
removal units (Meyer-Ohlendorf et al., 2023).

There are currently no technology-based removals within Europe, with the exception of one
DACCS demonstration facility in Iceland and a BECCS facility in the UK. Noting that all scenarios
in the impact assessment of the EU’s LTS include at least some BECCS and DACCS, we have
assessed progress against the EC’s aspirational objective of reaching 5 Mt CO,e technical
removal in 2030 (EC, 2021f). This implies that 625 kt CO.e per year of technological capture and
storage would be needed. However, any scaling up of BECCS in particular must take into
account the trade-offs that come with the technology, such as competition for land, biodiversity
loss and the loss of water retention. To support the sustainable and rules-based build-up of
technological removals in the EU, demonstration projects are thus a priority, to investigate and
manage environmental and social risks, increase scale, reduce energy requirements, and bring
down costs. Only own demonstration projects with scientific analysis of net effects may inform

the policy discussions and can help to setup a high-quality removal certification scheme.

4.6.1 Objectives and enablers

Objectives: Enhancing natural sinks and delivering on technical
removals

The EU aims to increase both natural and technical removals of GHG emissions. Nature-based
removal options are the most sustainable option and in principle, ready for immediate upscaling:
these removal options are mature, available at relatively affordable cost, and already widely
implemented in Europe, though there are land availability limits (Bey et al., 2021). Accordingly,
our first indicator monitors the upscaling of nature-based removals by assessing ‘net removals
from LULUCF (land-use, land use change and forestry)’. Net removals consider both the
sequestration of CO, and release of CO, from existing carbon stores, i.e., fluxes. In the past,
cropland, grassland, wetlands, settlements, and
other land emitted more CO, than they o
Selected indicator:

absorbed, while forest land and harvested wood

products absorbed more CO, than they emitted Net removals from technical solutions
and more than offset the emissions from the (Mt COze])

other categories. The EU has set an EU-wide
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2030 target for net LULUCF removals of 310 Mt CO.e, in addition to a requirement that each of
the Member States individually remove at least more than they emit within the LULUCF sector
over the period 2021 to 2030 (EC, 2021j).

Technology-based CO, removals are currently at demonstration level only. The EC (2021f) has
established an aspirational objective for technology-based removals of at least 5 Mt CO,e in
2030. In light of the estimated required global technical removals of around 75 Mt CO, by 2030
(Boehm et al., 2022), this aspiration seems to reflect the EU’s responsibility to develop the
technologies and their application within strict
rules and in acknowledgement of their

Selected indicator:
limitations. Progress is monitored with the

Net removals from LULUCF (land-use, indicator: ‘net removals from technical
land-use change and forestry) [Mt

COe] solutions’. Here, we consider permanent storage,
€

which prevents CO, from re-entering the

atmosphere over a long timeframe, ideally
permanently, only — e.g., by storing CO, in stable geological formations and excludes short-term
and medium-term storage options, such as building materials or synthetic fuels. Furthermore,
all GHG emissions that arise from the operation of the capture, transport, and storage facilities
are included in the calculation (i.e., net removals); meaning for instance that net removals are

higher when removal facilities are powered with clean energy (see e.g., IPCC, 2022b).

Enabler1: Store more carbon in trees

Storing more carbon in trees is considered the most important land-based biological carbon
removal technique in the EU (EC, 2020e; EEA, 2023d; IPCC, 2022b). The total carbon stored in
trees depends on several factors, including inter alia the extent of the EU’s forests, their health,
management, and age. The carbon stored in European trees has increased since 1990, however,
annual forest expansion has slowed down and with it increases in net removals (Forest Europe,
2020).

Progress on Enabler 1 can be tracked using two

indicators. The first indicator is ‘growth in forest Selected indicator:

area’. This indicator captures whether forests

are expanding or contracting across Europe, Crowth in forest area [1000 ha per year]
which is a key driver of carbon storage in Growing tree stock [Mm? per year]
forests (EC, 2018c; Forest Europe, 2020). The

second indicator is ‘growing tree stock’. Growing

stock refers to the living component of standing trees (EEA, 2017). It is a basic forestry statistic

that is a useful indicator of the size of forests and can be simply converted into carbon storage,
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as well as being a proxy indicator for other societal objectives, such as enhancing biodiversity
(EEA, 2017). Alongside the first indicator, this second indicator also communicates information
on the health of forests and the density of tree planting, which provide additional insight into
forestry carbon storage. Given data availability, future updates of ECNO will consider indicators
of natural ecosystem restoration, which promises longer-lasting sequestration with greater co-
benefits, especially for biodiversity.

Enabler 2: Store more carbon in soils

Storing more carbon in soils is a natural sink with high technology readiness, low-cost, and high
mitigation potential (IPCC, 2022b). Soils are commonly differentiated according to their carbon
content into two categories: mineral soils (low
carbon content) and organic soils (high carbon o

. ) i . Selected indicator:
content, including, e.g., peatlands). Mineral soils
account for 92% of soil area in the EU, with Concentration of organic carbon in
organic soils accounting for 8% (EEA, 2022c). arable land [g/kg]
Soils either sequester or release carbon,
depending on their management and local
conditions. Accordingly, it is important to consider net soil carbon removals. Overall, the EU is
currently losing soil carbon, driven mainly by net emissions from organic soils. However, there is
considerable uncertainty due to poor data quality and significant data gaps (Bellassen et al.,
2022).

The main indicator is the ‘concentration of
Selected indicator: organic carbon in arable land’. This indicator

measures the development of the carbon
Net carbon dioxide emissions from

croplands, grasslands, and wetlands
(Mt CO2) poses difficulties due to complex monitoring,

content of European arable soils, though it

with accompanying high uncertainty (IPCC,

2022b). Given the driving role of organic soil
emission in the net removals from soil, a second indicator would ideally focus specifically on
organic soils; however, a lack of useful data sources meant this was not currently feasible.
Instead, we draw on national inventory reporting to track a more general indicator of soil carbon
storage: the net carbon dioxide emissions from croplands, grasslands, and peatlands. While this
indicator also includes other carbon pools (e.g., biomass), these are of only small scale for these
land use categories, which are driven by changes in soil carbon storage. This indicator should
capture reversals in soil carbon storage, i.e., the re-release of carbon sequestered in soils. Please
note that this Enabler and indicator should be read alongside section 4.5 on agrifood,

particularly Enabler 1: Reducing fertiliser use and preserving carbon stocks in croplands.
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Enabler 3: Demonstrating the sustainable application of technical
COz removals

The multiple technical carbon removal methods are all still in the pilot and demonstration
phase. The long-term potential for technical removals is high especially direct air CO, capture
and storage (DACCS) and for bioenergy coupled with carbon capture and storage (BECCS) (IPCC,
2022b). However, it is important to note that BECCS in particular requires large amounts of land
for related biomass generation (IPCC, 2022a; Terlouw et al., 2021). This comes with high impacts
on forests, water retention and biodiversity, and could bring competitive usage over land, by
bringing difficult choices between food production, nature restoration and BECCS (see also
section 0). DACCS is at present a very energy and water-intensive technology but is, however,
flexible in its local position with limited land occupation (if it does not rely on biomass as energy
source) (IEA, 2022a; IPCC, 2022a). Both technologies require the permanent storage space for
CO, which can be found in geological formations or minerals. Global as well as EU geological
storage sites seem sufficient through 2100 to limit global warming to 1.5°C; however regional
availability is not a given (Anthonsen & Christensen, 2021; IPCC, 2022b).

As it is in the early stage of deployment, data availability on technical removal is scarce which
makes the selection of useful indicators and related monitoring difficult. In particular, there is a
lack of consistent data on public and private funding for businesses and projects in the EU. The
indicators we selected for this analysis come with limited data but will become more

meaningful in the future as carbon removal activities are further developed.

The first indicator, ‘DACCS and BECCS

capacities’, monitors the maximum amount of Selected indicator:
CO, that can be captured and permanently DACCS and BECCS capacities
stored through those technical removals sites in [Mt CO.e per year)

operation in a given year. Due to maintenance

hours and reduced load as well as CO, losses

between capture and the storage site, the EC’s (2021f) aspirational objective for technology-
based removals of at least 5 Mt CO.e in 2030 means that installed capacity must be at a
minimum 20% higher in that year (e.g., full-load hours for biomass combustion plants is around
7.000h per year; Kost et al., 2021). The second indicator ‘costs of BECCS and DACCS’ measures
how far the development of these technologies has matured, and how this impacts the
affordability of their deployment. In the future, when the technologies are applied more
substantially on the ground, other indicators should also cover the energy sources supplying the
required energy needs for capture, transport, and storage, as well as (in)direct impacts on land
use from BECCS and energy supplied to DACCS.
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It is worth stressing (again) that the
development of these technologies must be Selected indicator:

secondary to exhausting all emission reduction
Costs of BECCS and DACCS

options, and they must only be deployed within [EUR/t COze]

sustainable limits and with clear rules. The EU

foresees a role for them as highlighted in the

impact assessment of its LTS (EC, 2018c), in the EC’s communication on sustainable carbon
cycles (2021f) and the proposed carbon removals certification framework (EC, 2022h), implying a
need for demonstration and standard-setting to investigate and manage environmental and

social risks.

4.6.2 Progress towards climate neutrality

Progress towards enhancing natural sinks and delivering on technical
removals

The EU has regressed in the development of

natural sinks and has not yet seen significant Net removals from

progress with technical removals. LULUCF net LULUCF

removals were 230 Mt CO,e in 2021, however, This indicator shows past net removals
nature-based removals declined by 13.9 Mt from LULUCF (land-use, land-use change
COse/year from 2016 to 2021 (EEA, 2023b). and forestry) (EEA, 2023b). The EU target

for LULUCF removals is 310 Mt CO,e per
year in 2030 (LULUCF Regulation).

The data show an annual decrease of 13.9
Mt CO.e per year between 2016 and 2021.
To achieve the target, removals must, on
the contrary, increase annually by 6.3 Mt
CO.e per year between 2021 and 2030. As

such, the current trend is in the wrong
absorbed, while forest land and harvested direction and a U-turn is needed.

Thus, a U-turn is needed, with an increase of
6.3 Mt CO.e each year necessary to reach the
EU 2030 target of 310 Mt CO,e (LULUCF
Regulation).

Cropland, grassland, wetlands, settlements
and other land emitted more CO, than they

wood products absorbed more CO, than they

emitted and offset the emissions from the

other categories (EEA, 2023b). While the total stock of carbon in forests increased each year, the
rate of increase — that is, annual removals —slowed. This was driven by slower expansion of
forest area, and slower increases in forest growing stock (see enabler 1). Soils are a current
source of net emissions, though research indicates they could become a net source of removals
in the future (Frelih-Larsen et al., 2022). Net CO, emissions from agricultural soils fell overall,

though this has yet to show up as an increase in soil carbon stocks in some indicators (see
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enabler 2). Overall, there is concern that natural sinks decreased because the carbon sink
capacity of the LULUCF ecosystems declined over the past decade due to various factors such
as deforestation, land degradation, wildfires and climate change, and increased demand for
biomass (Ceccherini et al., 2020; EPRS, 2023). Deforestation, the conversion of forest land to
other land uses, e.g., into urban areas or agriculture is the main driver of emissions by land-use
change (EP, 2020). Land degradation, e.g., through unsustainable agricultural management
practices or drainage of wetlands for agricultural use emits sequestered carbon and reduces the
carbon sink capacity of soils. Climate change will also affect LULUCF removals, as it affects the
survival and growth of plants and its potential to sequester carbon through change of water
availability, severe weather events link droughts, floods, storms, heat waves, wildfires, as well as
shifts in range and activity of pest infestation and diseases (see also section 4.12).

These changes mean that, with no new policies, LULUCF removals are expected to drop to 225
Mt CO.e per year by 2030 (EC, 2020e). To reverse this trend, the EU is revising the LULUCF
Regulation, including setting an overall EU-level objective of 310 Mt CO,e of net removals in the
LULUCF sector in 2030 (LULUCF Regulation). To support the achievement of this target, every
Member States has received a 2026-2030 net removals target, and the EC is exploring incentive
mechanisms for individuals to deliver carbon removals (e.g., for ‘carbon farming’ under the

proposed Carbon Removal Certification Mechanism) (EC, 2022c).

To reach the aspirational objective of the EC

Net removals from to remove 5 Mt CO, in 2030, the current level
technical solutions of development is far too slow with no

The indicator shows past net removals demonstration plant yet in the EU. The yearly
from technical solutions (S. M. Smith et increase in removals would have to reach

al., 2023). The aspirational objective of
the EC (2021f) is to capture and store
5 Mt CO, from the atmosphere in 2030.

625 kt CO.,e to reach the EC’ objective, which
is not out of sight considering that a planned
BECCS facility in Sweden is expected to have

With no CO,removal facility currently )
an annual capture capacity of 783 kt CO.e.

running in the EU, progress towards the

EC’s aspiration for technical removals in Overall however, the deployment potential of

2030 was far too slow and increases in BECCS is highly limited, given the limits to
technical removals must raise to 625 kt feedstock being sourced sustainably (see also
CO.e per year. section 0).

While the EU already provides funding for

projects from the Innovation Fund, political
attention too seems to be increasing in the EU and in Member States (Schenuit & Geden, 2022).
The EC (2022c) published a proposal for a voluntary framework to certify high-quality carbon

removals. Here, questions remain with respect to long-term storage and permanence as well as
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on the eligible uses of the removal units (Meyer-Ohlendorf et al., 2023). While Sweden has taken
a pioneering role in regulating and implementing CDR through incentive schemes for BECCS,
Member States demonstrate considerable diversity in their policies (BECCS Stockholm, 2023;
Schenuit et al.,, 2021). How fast projects will come online may also depend on developments
happening outside of the EU, such as in the USA, UK, and China (S. M. Smith et al., 2023).

Progress towards enabler 1: Store more carbon in trees

Carbon stored in trees is a key driver of LULUCF removals. Our selected indicators show that
more carbon is being stored in trees every year but that this rate is slowing; that is, we are
seeing carbon removed and stored in trees each year, but the amount is falling each year. This is
visible in our enabler indicator on forest area, which is increasing but at a decreasing rate.
Between 2010 and 2020 the rate of growth decreased by 21,400 ha per year. This is comparable
to longer historical trends in forest area growth. Similarly, data indicates that Europe’s growing
stock — that is, the volume of stem wood in living trees — is also increasing but its growth rate
slowed by 11.8 Mm? per year over the same period of time. This indicator too shows that the
growth rate of growing stock is slowing.

Growth in forest area Growing tree stock

This indicator shows past development in This indicator shows past development in
EU forest area (Forest Europe, 2020). No the growing stock of EU trees (Forest
benchmark is available from an official Europe, 2020). No benchmark is available
EU source. from an official EU source.

The data show an increase in forest area The data show that wood stocks

but at decreasing rate, with the rate of increased but the rate of growth

forest area growth decreasing by 21,400 decreased by 11.8 Mm?2 per year or 4.5%
ha per year or 6.7% over the period 2010 over the period 2010 to 2020. This

to 2020. This development is heading in development is heading in the wrong

the wrong direction and the negative direction and the negative trend needs to
trend must be reversed. be reversed.

There are additional reasons to be concerned about the slowing down of growth shown by our
indicators: First, it is possible that the current data may not adequately capture decreases in
forest carbon sequestration, and for example, that they do not yet reflect how the exceptional
droughts in the EU since 2015 have negatively affected forest stands (Forest Europe, 2020).
Ceccherini et al. (2020) express concern that satellite data showing increases in harvested area
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due to wood market shifts may also negatively affect forest targets. The EC reflects these
worries in its Forest Strategy for 2030, which proposes new protections for existing forests and
financial incentives to increase forest cover, to ensure that forest carbon removals increase (EC,
2021e). There is, however, the potential that land availability may limit forest expansion; which
could be allayed if agricultural land needs decrease (e.g., due to reduced livestock numbers; see
section 4.5).

Progress towards enabler 2: Store more carbon in soils

Soil carbon is a significant store of carbon and

offers potential for increased sequestration a q
Concentration of organic

(Rodrigues et al., 2021). However, soils are carbon in arable land

currently a net source of emissions within the Tt incheatar shows past develeprent of

EU (EEA, 2022c). Soils are under significant
pressures that lead to net emissions, including
land cover change, high intensity land use, and

the mean concentration of organic
carbon in arable land (EC, 2019a). No
benchmark is available from an official

erosion (EEA, 2020). While there has been EU source.

progress in this policy area in recent years, a The data show a minor decrease of 0.1%
per year between 2009 and 2015, with no
more recent data available. As the
concentration of organic carbon needs to
increase to meet removals targets, the

trend must be reversed.

lack of a consistent, ambitious European
policy is a potential cause of the failure to
increase soil carbon. Recent and proposed
policies that should help address this issue
include the 2021 soil strategy, a revised
LULUCF regulation (2023), a forthcoming Soil
Law (2023), and a renewed focus on soil
science through the EU Mission: A Soil Deal for Europe.

The lack of significant progress towards the enabler ’store more carbon in soils’ is visible in the
underlying indicators. Arable land is currently a significant source of net emissions in the EU.
Meeting carbon removal objectives will require that soil carbon storage on arable land increases.
However, current soil carbon stocks in European arable land are not increasing, as illustrated by
the indicator, ‘concentration of organic carbon in arable land’. This indicator shows that
concentrations have marginally decreased between 2009 and 2015, though the ability to
interpret this indicator is limited by lack of data. The second indicator shows a small annual
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decrease in CO, emissions by wetlands,
croplands, and grasslands of 0.79 Mt CO,
between 2016 and 2021. This means that
agricultural soils are becoming less of a
source of CO, than before. The development
is heading in the right direction, but the pace
must significantly increase to support the
revised LULUCF target of 310 Mt per year in
2030 and the EU’s climate neutrality target.
Soils have a great capacity to act as a natural

Net CO. emissions from
croplands, grasslands,

and wetlands

This indicator shows past net CO,
emissions from wetlands, croplands, and
grasslands (EEA, 2023b).

The data show an annual decrease of 0.8
Mt CO, or 1.4% between 2016 and 2021.
This development is heading in the right

direction but is far too slow; the pace

sink, but they need to be managed differently o .
must significantly increase.

to contribute positively to climate change
mitigation (ECCP, 2016).

Monitoring the trend of soil carbon storage is complicated by measurement challenges and
consequently relatively limited data (P. Smith et al., 2020). Despite significant efforts, soil carbon
data is incomplete and fragmented across Europe, with significant gaps in data and expertise
(EC, 2021c). To improve our ability to monitor progress towards LULUCF targets and the climate
neutrality target more generally, improved indicators and data on soil carbon storage must be a

priority.

Progress towards enabler 3: Demonstrating the sustainable
application of technical CO2 removals

While the use of in particular BECCS is among the most contested aspects of pathways towards
climate neutrality, the EU foresees a role for them, implying a need for demonstration and

standard-setting.

So far, technical solutions are available only at a demonstration level and have played virtually
no role in overall removals. Globally, approximately 2,000 Mt CO, are currently removed from the
atmosphere and stored each year, of which only 1.8 Mt CO, or 0.09% is attributable to BECCS
and less than 0.01 Mt CO, or 0.0005% to DACCS (S. M. Smith et al., 2023). Companies like
Climeworks, which built the DACCS facility Orca in Iceland, have attracted more than USD 150
million in funding, including from Microsoft (Joppa et al., 2021). Elon Musk has also offered a
USD 100 million prize for the development and prototyping of carbon removal technology
(XPRIZE, 2023). Public support including research, development, demonstration, and deployment
(RDD&D) subsidies are further required to develop technical CO, removals, as well as high
integrity rules and standards for their application in light of the associated risks (Brandt, 2021;

Edenhofer et al.,, 2023; Poralla et al., 2021) (see also above in the objective section).
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In Europe, there is no BECCS facility with
permanent geological storage to date. The EU
Innovation Fund contributed EUR 180 million
to the EUR 609 million needed for the BECCS
@ STHLM facility that is currently under
development in Stockholm, Sweden, with a
planned annual capture capacity of 0.783 Mt
CO, (BECCS Stockholm, 2023; EC, 2021h). The
project description outlines that ‘locally-
sourced biomass waste [will be used] as a
feedstock in the electricity and heat
generating plant’ (EC, 2021h). However,
Swedish environment organisations highlight
that currently under 60% of residues from the
forest and forest industries comes from
Swedish forests (Air Clim, 2022). A planned

DACCS and BECCS

capacities

This indicator shows past capacities of
technology-based CO, capture and
permanent storage from direct air
capture and bioenergy capture and
storage facilities (CATF, 2023).

Data show that there are no technical
removal capacities in the EU and that
none started operation between 2017 and
2022. This means that change is far too
slow if such capacities should deliver at
least 5 Mt CO, in net removals by 2030
(EC, 2021f).

Drax BECCS facility in the UK is expected to have a capacity of up to 8 Mt CO, when completed
(CATF, 2023); yet, existing bioenergy plants owned by Drax in the UK have been targeted as

responsible for high levels of deforestation, notably in primary forests in Canada (BBC, 2022).

This shows that any BECCS project must be hold accountable of its direct and indirect effects

and should only get public support if feedstocks are sourced verifiable from sustainable sources.

There is no DACCS facility yet in the EU and no larger project officially announced. However, in

Iceland, the DACCS Orca plant has been in operation since September 2021 with a capture and

storage capacity of 4,000 t CO, per year. Orca was built by the Swiss company Climeworks and

the Icelandic company CarbFix which was funded with EUR 2.2 million for the development of
DAC under the Horizon 2020 Programme (EC, 2017a). Another DACCS plant in Iceland, called

Mammoth, is currently being constructed with an expected capacity of 36,000 t CO, per year

(CATF, 2023). Iceland is a suitable place for testing due to its storage sites and available clean

and cheap energy (Government of Iceland, 2023). This is crucial since DACCS currently needs
significant energy inputs (4-10 GJ / t CO,) with heat accounting for about 80% and electricity

about 20% (IPCC, 2022b).

The fact that technical CO, removal is still in its infancy can also be seen in the (missing) data

on the cost development of the two most prominent technologies, BECCS and DACCS. While

there is no data available from demonstration projects, the IPCC provides cost estimates in its
2014 and 2022 reports (IPCC, 2014, 2022b). For BECCS, the expected costs changed from USD
60-250 per t CO, in 2014 to between USD 15-400 per t CO, in 2022. For DACCS, in 2014, cost
estimates were between USD 40-300 per t CO, for storage in supported amines and USD 165-
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600 per t CO, in sodium or calcium scrubbers
and decreased to USD 100-300 per t CO; in
2022 (IPCC, 2014, 2022b). The costs depend on
numerous factors such as the distance to
storage sites, the technology used for CO,

Costs of BECCS and
DACCS

This indicator shows the cost development
of capture, transport, and storage with

BECCS and DACCS in the EU.

There is no data available over a longer
period for the EU.

capture, energy and solvent prices, resource
consumption and capital investment (Fuss et
al., 2018). This also means that competition on
suitable storage sites might arise in the near
future due to rising usage of DACCS, BECCS,
and also CCS (see section 4.3).

4.6.3 Conclusions and recommendations

Removals are no substitute for emission reductions but they can
support swifter and deeper GHC mitigation

Carbon removals are no substitute for the swift and deep emission reductions that must remain
Europe’s first priority to meet climate neutrality by 2050. Targets and policies for emission
reductions should thus remain separate from, those for removals — as was agreed for the 2030
target in the EU Climate Law. However, removal activities have the potential to already now
reduce the CO, concentration in the atmosphere. Additionally, IPCC and EU scenarios indicate
that in 2050 residual emissions will remain that cannot further be reduced (e.g. from agricultural
activities). The deployment of removals, if applied within high integrity rules that minimise the
associated risks and trade-offs, can usefully compensate these residual emissions and support
the achievement of net negative emissions post-2050 (EC, 2018c; IPCC, 2022b). This implies that
the deployment of LULUCF removals must be ramped up, and technical carbon removals -

currently in their infancy — should be readied.

Past decline in LULUCF removals must be reversed

Currently, virtually 100% of carbon removals come from natural carbon sinks in the land use,
land use change, and forestry (LULUCF) sector. The focus within the LULUCF sector must be on
maintaining and increasing current stocks. The indicators we monitor, however, show a decline
in LULUCF removals that must be reversed. Slowing growth in forestry cover and density is
occurring, in part due to aging forestry stocks and increased demand for biomass. Currently,

soils are a net emitter, largely driven by emissions from organic soils (EEA, 2022c). Indicators
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show that there are slow improvements in carbon storage in croplands, grasslands, and
wetlands, but these must be accelerated. As land availability is limited, agriculture and forestry
land must be managed cohesively. It is also crucial that broader impacts are considered,
including impacts on biodiversity, water availability and use, and on land users.

To meet the objectives of increased LULUCF removals, improved soil carbon data and stronger

policy incentives are needed:

Improved soil carbon data: Current data and indicators of soil carbon storage are limited.
Improved and more consistent methods and reporting are required to track emissions and
removals by soils, especially organic soils, and to support identification and incentives for
sequestration.

Stronger policy incentives: There are currently limited incentives or requirements for individuals
to increase soil carbon or forestry removals. Forthcoming policies such as the Soil Carbon Law
should increase requirements for soil carbon protection. The Common Agriculture Policy must
also be implemented more ambitiously, with conditionality requirements and eco-scheme
incentives that result in increased removals. This should be accompanied by increased public
support for mitigation provided by forests; here the Nature Restoration Law offers a potential
vehicle. The EC’s proposed Framework for Carbon Removal Certification may create incentives
for individual action but in its current form poses risks to broader EU climate objectives
(McDonald et al., 2023; Meyer-Ohlendorf et al., 2023).

Scientifically accompanied deployment of sustainable carbon
removal projects in the EU is crucial to learn about and manage
associated risks

Technical solutions for CO, removal and storage, such as DACCS and BECCS, are at
demonstration level only but will get more important especially in the second half of the
century. The cost development of these technologies remains rather uncertain as factors such
as the availability of feedstock, energy costs, access and type of storage sites the technology
used for CO, capture, energy and solvent prices, resource consumption and the amount of
capital investment can lead to large cost differences. While technical removals can help to
achieve deeper emission cuts, their wide-spread use will depend on available resources and
safe storage options, and their application must be well regulated and considered in the light of
associated potential risks, such as high energy and water consumption and negative impacts on

biodiversity and food security.
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It is crucial for the EU to simultaneously make carbon removal technologies available,
investigate their potential side-effects and set clear rules to make sure associated trade-offs
and risks are kept in check. To achieve this, the EU should enhance its research, development
and demonstration efforts in carbon removal technologies and storage options, including their
negative impacts on land, water, and energy consumption to ensure sustainable implementation.
Additionally, it is essential to monitor and verify upcoming projects to obtain reliable data on the
actual net CO, removal. With regards to technology-based removals, the proposed carbon
removal certification framework (EC, 2022c) goes in the right direction but questions remain
with respect to long-term storage and permanence as well as in terms of the eligible uses of
the removal units (Meyer-Ohlendorf et al.,, 2023). Own demonstration projects with scientific
analysis of net effects may inform the policy discussions and can help to setup the envisioned
high-quality removal certification scheme.
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Box 8: Highlights from the assessment of Carbon Dioxide Removal

EU forests struggle to fulfil the
required function as carbon sinks

The EU aims to increase carbon removal by land use,
land use change and forestry (LULUCF), but faces
challenges from limited land availability, land
degradation, deforestation, wildfires, and climate
change. The growth rate of wood stock decreased by
174 Mm?2 per year between 2015 and 2020 resulting in a
drop in EU forest’s rate of carbon sequestration to 230
Mt CO2ze in 2021.

Technical removal is still in its
infancy requiring demonstration and
standard-setting

There is currently no technical removal facility in the EU. The
European Commission set an aspirational objective of
achieving 5 Mt CO2 stored in 2030. This implies a need for
demonstration — and importantly, standard-setting as
deployment must adhere to robust sustainability criteria to
make technical removals environmentally and socially sound.

The EU aims to increase carbon removal by land use, land use
change and forestry (LULUCF), but faces challenges from
limited land availability, land degradation, deforestation,
wildfires, and climate change. The growth rate of wood stock
decreased by 174 Mm? per year between 2015 and 2020
resulting in a drop in EU forest’s rate of carbon sequestration
to 230 Mt CO2e in 2021.
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4.7 Lifestyles

The transition of collective and individual lifestyles towards more sustainable behaviour
patterns and social practices is a meaningful driver of decarbonisation. These are dependent on

policies to promote options that are accessible, affordable, and desirable.

Overview

Globally, lifestyle changes in end-use sectors have an emission reduction potential of 40-70%
compared to the IPCC’s 2050 emissions projection. Developed countries have the highest
decarbonisation capacity due to their disproportional contribution to global emissions (IPCC,
2021). Altering specific household actions can reduce emissions in a cost-efficient manner and
may even reduce household spending, especially in the energy and building sectors (Chan &
Adabre, 2019; Pagliano & Erba, 2022). Sustainable consumption patterns are dependent on
policies to promote options that are accessible, affordable, and desirable (Ademe, 2021).
Demand-side solutions can bring various co-benefits, such as improvements in public health
and social justice (EC, 2018c). In the EU, changing everyday behaviours can reduce the risks
associated with emissions overshoot (EC, 2020e). Still, lifestyle changes are only part of a
comprehensive transition and will only be effective if accompanied by deep structural

transformation in a sector (Solnit, 2021).

The progress towards sustainable, sufficient lifestyles in the EU is heading in the right direction,
but well below the required pace. Even still, the uptake of consumption choices and habits that
are in line with climate neutrality is progressing against a backdrop of high public awareness of
the climate crisis and its implications (see also section 4.11). The creation of daily environments
that enable climate-positive lifestyles are a key to the transition to climate neutrality. While the
per capita material and carbon footprints continue to decline among EU citizens, this positive
trend is not happening fast enough for lifestyle changes to play a substantial role in the
transition. Overall, assessing progress on lifestyle changes is challenging due to a lack of good,
quantitative data. This lack of information reflects the fact that structural changes in collective
and individual behaviours has not been a priority for EU and national climate policies. Data
limitations constrain the scope of our assessment and point to the need for further investigation

of the role of lifestyles in reaching net zero emissions by 2050.
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471 Objectives and enablers

Objectives: Reaching sufficiency in lifestyles through reduced carbon
footprints of households

The first objective under lifestyle changes aims at the guiding principle of reducing household
material consumption. The amount of emitted GHGs goes hand in hand with material production
and energy use. While technological advancement (see section 4.8) can improve efficiency or
enable shifts to clean energy sources, sufficiency has the potential to speed up the climate
neutral transition and will be crucial to transform the EU into a climate neutral economy
(Pagliano & Erba, 2022). Sufficiency policies are defined by the IPCC as ‘a set of measures and
daily practices that avoid demand for energy, materials, land and water while delivering human
well-being for all within planetary boundaries’ (Clever, 2022; IPCC, 2022c). By definition,
sufficiency differs from forms of rationing that can occur due to material constrains, or inflation,
as especially low-income households are currently forced to cut down consumption
(Charalampakis et al., 2022). ECNO will measure the objective of reducing consumption by
observing the ‘per-person material footprint’. Thereby, we measure both sufficiency and
efficiency gains that lead to an overall reduction
in consumption. By measuring the end-use, Selected indicator:
possible rebound effects are considered. Per-person material footprint [tonnes
Additionally, in this way, the indicator also per capita)

encompasses imported emissions (see section

4.13).

Lifestyles also play a role in climate mitigation when individuals consume less carbon-
intensively. This includes shifting from conventional consumption modes to less GHG emission-
intensive alternatives, whether in dietary preferences, mobility choices, or housing (see
respective sections; Akenji et al., 2021). Research has shown that despite environmental concern,
people still tend to choose the option they are accustomed to. To overcome this ‘attitude-
behaviour gap’ and reduce overall emissions stemming from consumption choices, sustainable
and climate neutral options need to become the desired path, gaining in popularity, cost-
effectiveness, diffusion across all parts of
society, and eventually becoming the new
normal (Asquith et al., 2022; Wintschnig, 2021).

Selected indicator:

Per-person carbon footprint from In order to assess the extent to which
household expenditure [tonnes COze per Europeans consume more sustainably, we will
capita]

look at the ‘per-person carbon footprint from
household expenditure’.
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Enabler 1: Providing infrastructure that promotes climate-neutral
behaviour

Everyday climate-friendly behaviour must become the easy choice. Our lifestyles vastly depend
on the external material conditions or ‘choice architecture’ that surrounds us (Shove et al., 2023;
Thaler & Sunstein, 2021). Public policy can influence and support climate-positive lifestyles
through spatial planning and the provision of infrastructure that increases the availability of
clean alternatives while inadequate infrastructure can limit or impede sustainable choices,
‘locking-in’ consumers to climate-damaging habits (Akenji et al., 2021; Dubois et al., 2019).

Urban planning must provide secure bike lanes and reliable public transport options if
individuals are to give up the convenience of driving. Easy access to a wide network of charging
stations will help encourage a consumer shift from cars powered by combustion engines to
electric vehicles. The reliability of railroad networks, in addition to the expansion of high-speed
rail and comfortable overnight connections, are crucial to make trains a serious alternative to
short-distance flights (see section 4.2). Also, improvements to digital infrastructure enhances
remote working, lowering commuting and overall mobility needs (see section 4.8). Finally, the
creation of healthy and sustainable food environments such as the promotion of vegetarian and
vegan options in public canteens support a shift in dietary habits (Carmichael, R., 2019; Garnett
et al.,, 2019; Hook et al., 2020).

As a proxy for measuring the provision of
infrastructure that encourages L
) ) ) Selected indicators:
sustainable behaviour, we zoom in on two

sectors: mobility and agrifood. The Investment in public transport
‘investment in public transport’ is a good [EUR per capita)

signal for the availability of clean mobility Share of EU population living in EU Member

alternatives (UNEP, 2022). Unusually high States, regions or local communities that
and spontaneous investments in bike promote sustainable food in canteens (%)

infrastructure during the COVID-19

pandemic in Europe showed increases in

bike transport of 1% up to 48% on average (Kraus & Koch, 2021). As a second indicator, ‘share of
the EU population living in EU Member States, regions or local communities that promote
sustainable food in public canteens’ aims to monitor the degree to which people are nudged
towards choosing the vegetarian option for their meals. The provision of more sustainable
options, and presenting them as the default, has significant effects on the choice of consumers
in canteens, while freedom of choice is preserved (Garnett et al., 2019; Reisch & Sunstein, 2021).
Cities and local governments can support here with the public procurement of sustainable diets
(UNEP, 2022).
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Enabler 2: Enhancing economic incentives

One way to entrench sustainable lifestyle changes is to create conditions that make the
sustainable choice the cheap choice. In the past, neither the negative impacts of climate change,
nor peoples’ awareness of their own contribution to the crisis, seem to drive sustainable
practices like tangible, monetary motivations (Buenstorf & Cordes, 2008). Moreover, taxing
carbon-intense products supports countries in reaching their climate goals while simultaneously
generating revenues (EC, 2020e). Aside from increasing the price of carbon-intensive products
and services, public authorities can further generate a steering effect with subsidies or support
programmes. However, price mechanisms have distributional effects and can become regressive
when not designed carefully (Ohlendorf et al., 2021). It is easier for consumers to live sustainably

when prices reflect the true costs of a product or service in terms of emissions.

We use ‘carbon prices’, measured as net
effective carbon rates, as a proxy indicator
Selected indicators: for the end-user’s consumption of energy,
Price on carbon [EUR/t COze] building- and industry-related expenses, and
mobility choices. As the agri-food sector is
Affordability of vegetarian options rarely covered by carbon prices, we employ
compared to meat options the ‘affordability of vegetarian or plant-
based options with meat-intensive

alternatives’ as a second indicator.

Enabler 3: Diffusion of climate-neutral habits in society

Aligning behaviours and habits with a climate neutral future must be perceived as either the
right choice or the normal choice. European citizens are aware of the climate crisis and largely
supportive of the transition to climate neutrality (see section 4.11). However, sustainable
consumption patterns and climate-neutral options are still a long way from being the ‘norm’
across society. In addition to becoming more accessible and attractive, sustainable behaviour
needs to be normalised such that it relies less on active choice by consumers but becomes the
default. Moreover, behaviour is often learned through social observation and strongly connected
to an individual’s socialisation and cultural identity (Kahan et al., 2011; Stoknes, 2014). The
establishment of new social norms promoting pro-environmental behaviour is most effective
when exercised by trusted peer group members or admired role models. In short, if the
sustainable choice is the socially acceptable choice, it will be more popular (Eurobarometer,
2021; Hulme, 2009; IPCC, 2022c; Lazaric et al., 2020; O’Rourke & Lollo, 2015).
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Selected indicators:

Self-reported climate-conscious behaviour
(% of surveyed population]

Climate-damaging advertisement [EUR]

Individuals have different reasons why they
behave climate friendly (Sajn, 2020). But as
awareness for the climate crisis rises and
climate-neutral habits diffuse, it becomes
more usual to choose the sustainable
option. To monitor’s people’s change in
behaviour due to their awareness of climate
change, we monitor the development of
‘self-reported climate-conscious behaviour'.

Still, the transition can only succeed if also

individuals with a less environmentally conscious attitude choose the sustainable option,

meaning that climate-friendly behaviour becomes the norm. To monitor progress in this realm,

we want to monitor trends. Advertisement can be a critical driver for social norms and

modifying consumption patterns, and, as such, the indicator ‘decrease in climate-damaging

advertisement’ has been chosen to can show how trends, norms, and the default choice shift

consumers to less carbon-intensive products and services (Abokhoza et al., 2019; Brulle & Young,

2007).

4.7.2 Progress towards climate neutrality

Progress towards the objectives

The trendline, drawn from the years 2015 to
2020, shows marginal improvement in the
average per capita material footprint in the EU
(Eurostat, 2022f). Individual material footprint
decreased on average 0.03% per year. A closer
look at interannual changes across the
observed timeframe shows that the trend was
skewed by the COVID-19 pandemic. The
indicator’s development up to 2019 was moving
in the wrong direction. A partial rebound is
likely in 2021 and the coming years, still, the
present cost of living crisis might keep
consumption levels below pre-pandemic
standards (Bounie et al., 2020). At the time of
writing, data is only available up to 2020.
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Per-person material
footprint

This indicator shows past development in
the per-person material footprint
(Eurostat, 2022f). No benchmark is
available from an official EU source.

The data show an annual decrease of
0.03% between 2015 and 2020. Up to
2019, the indicator’s development was
moving in the wrong direction. More
recent positive trends are likely
significantly skewed by disruptions to
consumption patterns during the
pandemic.
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Progress towards the second objective for Europeans to consume better has evolved in a slightly
more promising direction. The average carbon

footprint from household expenditure
Per-person carbon

footprint from household
expenditure

decreased by 1.2% per year between 2014 and
2019 (Eurostat, 2022a). As the last data point in

This indicator shows past development the series falls before the pandemic, these

in the per-person carbon footprint from data may offer a more realistic indication of
household expenditure (Eurostat, 2022a). how consumers’ choices have developed

No benchmark is available from an compared to the indicator on material
official EU source. footprint. Following this trend, households in
The data show an annual decrease of the EU are likely to further decrease their

1.2% between 2014 and 2019. This
development was heading in the right
direction but was far too slow.

carbon footprint in the future. However, the
current rate of decrease is still far too slow
and will need to accelerate significantly to be
in line with climate neutrality by 2050. The
current rate of inflation in Europe and
elsewhere coupled with the energy crisis catalysed by Russia’s war against Ukraine will further

impact carbon footprint from household expenditure.

Progress towards enabler 1: Providing infrastructure that promotes
climate-neutral behaviour

At present, there is no data available that

allows for a comprehensive look at Investment in public
investment in public transport at a Member transport
State level. The OECD tracks data on For now, there is no EU-wide aggregated
. . . . data on investments in public transport
infrastructure investments in railways, one .

available.

part of the picture, but only for 19 EU

countries. Therefore, a trendline analysis is

not possible for this indicator. Nevertheless, the EU has a range of funding programs for the
development and improvement of public transport. For instance, the European Investment Bank
(EIB) distributed around one quarter of their transport portfolio to urban public transport in
2019, and this number has increased over the years. Likewise, the European Regional
Development Fund supports the expansion and connection of public transport in rural areas,
focusing on southern and eastern EU Member States. EU-level funding suggests there is
recognition of the need for better public transport systems throughout Europe, but the lack of

national-level information makes it difficult to gauge the rate of progress.
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Similarly, the creation of healthy and

sustainable food environments such as the Share of EU population

living in Member States,

regions or local communities
that promote sustainable food in
canteens

promotion of sustainable food in canteens by
federal or local governments is currently not
being tracked for the EU. Guidelines for

sustainable public procurement, also in the . .
At present, there is no EU-wide aggregated

data on the promotion of sustainable food
but no data exists on how many cities chose in canteens by EU Member States or local

to implement these. To date, the Belgian city governments.

food sector, exist (Procura+ Network, 2016),

Ghent and the Finnish capital Helsinki are the

only members of the Global Lead City

Network on Sustainable Procurement that set targets on sustainable food procurement (GLCN,
2023). Interestingly, most cities that promote sustainable food in canteens focus on locally
and/or organically produced food rather than on reducing the consumption of animal products.
In France, it was decided in 2018 that by 2022 public canteens should source 20% of their food
from organic production - a target that has not been met despite progress (Bon, 2022; MASA,
2018). Italy has a national goal that 50% of canteen food should be organic, and Latvia and
Slovakia have similar targets in place, 30% and 15%, respectively (ICLEI & IFOAM Organics
Europe, 2021). Yet, studies have shown that contrary to popular belief, a vegetarian diet is in any
case lower in emissions than even locally and organically produced meat (Polleau & Biermann,
2021).

Progress towards enabler 2: Enhancing economic incentives

The OECD monitors the development of carbon prices with (net) effective carbon rates.
Effective carbon rates consider fuel excise taxes, carbon taxes, and emissions trading systems.
Twenty-two EU countries are members of the

OECD, representing over 90% of the EU

population. We therefore take the weighted

average price of these plus the United Price on carbon

Kingdom as a proxy for the development of a This indicator shows past development in
the net effective carbon rates of 22 EU
Member States plus the United Kingdom
(OECD, 2018, 2021). No benchmark is
available from an official EU source.

carbon price for the bloc as a whole. In 2018,
the net effective carbon price was at EUR 58.9
per t CO.e. By 2021, the price rose to EUR 74.7

er t COe. With only two data points it was
P 2 ¥ P There is insufficient data to calculate a

trend. Still, data show an increase of 27%
things remaining equal, the increasing price between 2018 and 2021.

signal for carbon-intensive products and

not possible to calculate a trend. All other
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services is a positive development for reaching carbon-neutrality although it may be still too

slow when compared to Pietzcker et al. (2021) estimating that the carbon price might need to
reach around EUR 190 by 2030 in the ETS and non-ETS sectors.

Affordability of vegetarian
options compared to
meat options

For now, there is no EU-wide aggregated
data on the affordability of vegetarian
options compared to meat options
available.

There is no EU-wide aggregated data on the
affordability of vegetarian options compared
to meat options. However, recent studies
comparing the costs of a diet that includes
meat with a vegetarian or vegan diet in the
Netherlands (ProVeg, 2022), Portugal (Pais et
al., 2022), and globally (Springmann et al.,
2021) provide evidence to suggest that a plant-
based diet is the cheaper choice. This disparity

is even more pronounced if the externalities of

meat production are included in the calculation, such as the associated costs of climate change

and the costs to society for healthcare for diseases associated with a meat-rich diet. Moreover,

the costs of meat replacements have converged with the prices of meat in the Netherlands.

Notably, meat is more vulnerable to the impact of inflation on commodity costs, leading to

higher prices for the end-consumer while the prices of meat replacements remain stable

(ProVeg, 2022). These developments coupled with adequate policy actions point towards fairer

prices for animal products in the future that internalise the associated costs of climate change

and healthcare.

Progress towards enabler 3: Diffusion of climate-neutral habits in

society

Self-reported
climate-conscious
behaviour N

This indicator shows past development in
self-reported climate conscious behaviour
(Eurobarometer, 201, 2014, 2015, 2017,
2019, 2021). No benchmark is available
from an official EU source.

The data show an annual increase of 7%
between 2011 and 2021. This development
was heading in the right direction.
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It is difficult to quantitatively measure how
and if European citizens are adopting
sustainable habits. Especially where choices
happen unconsciously, it is difficult to assess
what circumstance led to the behaviour
change. Yet, for now, it is often still a
conscious choice if consumers are willing to
choose the sustainable option. The
Eurobarometer biennial climate change survey
asks participants if they have ‘personally taken
any action to fight climate change over the
past six months’ (Eurobarometer, 2011, 2014,
2015, 2017, 2019, 2021). In addition to
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consumption choices pertaining to travel habits, mobility, diets, etc., this also considers political

activism and protests. In 2017, less than half of the respondents answered ‘yes’ (49%), but this

share rose to 64% in 2021. The average annual increase of 7% between 2011 and 2021 suggests

that individual sustainable behaviours are becoming increasingly widespread, despite the low

threshold of the question. Still, it is important to consider the limitations that come with any

self-reported survey answers. Questions on pro-social, or climate-friendly behaviours are not

free from response biases. One of the common methodological limits to polling is the possibility

that respondents do not answer truthfully, and instead attempt to comply with prevailing social

norms — in essence giving a socially desirable answer. From this perspective, we could also

interpret the Eurobarometer question as an indication of how climate neutral behaviours have

become a mainstream social norm.

Social norms are a good indicator for collective consumption shifts in a society, and trends in

advertising investments away from climate-damaging goods and services provide a suitable

proxy measurement. However, to date, there
exists no aggregated EU data on investment in
advertisement campaigns for carbon-intensive
products. Still, at least, in the agrifood sector
it seems that the EU is actually supporting
increased emissions through advertising. For

Climate-damaging
advertisement

For now, there is no EU-wide aggregated
data on climate-damaging advertisement

instance, EU grants for promotion projects for available.

European animal products have increased

from 2016 to 2020, while the grants for fruits

and vegetables have decreased (Erdjas, 2021). A better understanding on how marketing funds
are spent throughout the EU, not just through EU grant programmes, and also for other carbon-

intensive sectors, such as in aviation or the auto industry, is needed to investigate further.

4.7.3 Conclusions and recommendations

Demand-side action, the blind spot of EU climate policy

Reaching sufficient lifestyles is a crucial piece in the EU’s climate neutrality puzzle. Still, the
data availability for quantitatively measuring progress is minimal. There are little to no policies at
the EU level that support sufficiency in lifestyles, which is underscored by the lack of official EU
benchmarks for the indicators used in our analysis. Collectively, while the EU would do well to
develop a comprehensive demand-side focused policy framework, scattered measures in the
field already exist. For example, the Ecodesign Directive sets out minimum energy efficiency

requirements for a range of products to reduce energy consumption and GHG emissions. The
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EU’s scheme of eco-labelling provides consumers with information about the environmental and
social sustainability of products. The Circular Economy Action Plan, including the Food Waste
Reduction Policy, aim to create a closed-loop system where resources are continuously reused,
recycled, and repurposed, thereby reducing the pressure on the environment, and ensuring
economic growth in a sustainable manner. It is foreseen that at the end of 2023, the EC will
adapt the sustainable food system legislative framework, aiming at policy coherence and more
sustainability in food-related policies. These existing initiatives show that a comprehensive
demand-side focused policy on the European level is possible if Member States bring the
political will.

Consumers need the agency to decide over their consumption
without structural constraints

While EU citizens seem increasingly willing to act to mitigate climate change (see Enabler 3),
overall reductions in both carbon and material footprints are still marginal. In other words,
progress on the enablers has to date not translated to progress on the objectives. This insight
paints a rather contradictory picture: empowered consumers, willingness to change, but
stagnation regarding actual climate impact. It is a common critique that overemphasis of
sufficiency transitions shifts responsibilities to citizens, and away from governments and
business. In reality, consumer's hands are often tied. Structural conditions like the affordability
(Enabler 2) or accessibility (Enabler 1) of climate-friendly alternatives act as barriers to more
sustainable everyday habits. Moreover, consumption decisions are rarely purely rational, and are
highly influenced by social norms (Enabler 3) and the environment in which people make
choices. Sustainable consumption decisions must be promoted, and structural obstacles
dismantled so that a climate neutral lifestyle is easy and accessible for all. To achieve this, an
elaborate mix of both upstream and downstream measures is needed to ensure that cheaper

and easier alternatives diffuse in society, generating new social habits.
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Box 9: Highlights from the assessment of Lifestyles

Decrease in per-person
carbon footprint only
marginal

The data show an annual decrease of
1.2% between 2014 and 2019. This
development was heading in the right

direction but should massively .
accelerate in the future. Structural barriers

Structural conditions like the
affordability or accessibility of
climate-friendly options often act
as barriers to more sustainable
everyday habits.

Lack of policies

There are little to no policies at the
EU level that officially aim to
support the transition to more
sufficient lifestyles.
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Box 10: National-level insights for Lifestyles

Portugal requires public canteens to offer at least one

vegan meal

Public procurement is a relevant factor in shaping a
country’s demand, and couple societal benefits with a
more resilient and territorialized food system. With more
than 50% of the population being obese, Portugal had a
strong case for implementing policies that support healthy
diets. Successfully, health benefits and sustainability were
combined. In 2017, it was introduced that public canteens
need to provide at least one vegan option. In the EU, Green
Public Procurement only reaches around 40% of value.
Public canteens and procurement are a domain where
other Member States could learn from Portugal as an

example (Bizarro and Ferreiro, 2022).

Especially Western countries strong on supporting

infrastructure for bicycles

Enabler 1 monitors infrastructure that encourages climate-
friendly behaviour. We decided to look at public transport
for mobility, but bicycle infrastructure is an equally
relevant area. Twelve EU Member States have a National
Cycling Strategy in place, while six are currently developing
such. The Netherlands was the pioneer with developing
the first European cycling strategy in 1990 (Kuster and
Muste, 2022).
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4.8 Clean Technologies

Developing new and improving existing technologies while ensuring manufacturing capacity to
deploy them at scale is critical to enable the transition to climate neutrality across the

economy.

Overview

‘Clean’ or ‘green’ technologies lie at the core of the transition to climate neutrality; they enable
required changes across the economic sectors. This includes particularly strategic net zero
technologies (EC, 2023b), which are established technologies, such as on- and offshore wind or
solar photovoltaics and solar thermal technologies, heat pumps and bioenergy and geothermal
technologies, as well as new technologies still in early adoption phase, such as hydrogen
electrolyses, fuel cells, or carbon capture and storage (CCS) technologies. Further developing
and deploying clean technologies is crucial, as their current level is ‘insufficient to meet the
global net-zero challenge’ (Cervantes et al., 2022). This requires policies which support not only
R&D activities, but also increases in manufacturing capacity for clean technologies. The latter
faces both financial and non-financial barriers, such as excessive permitting procedures, lack of
access to cost-competitive energy, shortage of qualified labour force, and insufficient access to
public funding, as highlighted by the Green Deal Industrial Plan (EC, 2023b). Furthermore, the
transition to climate neutrality will be enabled by general supporting technologies, such as
robotics, Al, chemical and biotech innovations, as well as circular economy solutions, which are
not strictly strategic net zero technologies but contribute to development of an innovative

industrial ecosystem.

The progress in the area of clean technologies was found to be too slow, both in terms of the
pace of developing new technological solutions and the increase of cleantech manufacturing
capacity. The scale of economic activity (value added) in relevant environmental goods and
services categories increased at an annual rate of 4.6%, which is too slow given the starting
point and required increase in deployment of clean solutions. The index of eco-innovation
related patents per million inhabitants declined on average by 1.2% per year, despite satisfactory
progress in research excellence (a critical enabler), where a steady increase of related academic
publications was accompanied by implicit growth in the number of researchers. This might be
the result of insufficient progress in terms of the second enabler, resources for bringing ideas to
market and innovation development, as financial resources allocated to energy and

environmental R&D by governments were sluggish (especially if an outlier observation influenced
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by the COVID-19 pandemic is not considered). The rapid increase of private investment in clean
technologies is an important and hopeful sign for a potential acceleration of cleantech
manufacturing, but this development is very recent and its longevity cannot be taken for granted
without continuing efforts to provide enabling policy framework at the EU and national levels.

4.8.1 Objectives and enablers

Objectives: Increasing the capacity of the clean industrial base and
pushing the frontier for clean technologies

A key objective in clean technologies is to ensure sufficient supply of environmental goods,
including solar panels, equipment for onshore and offshore wind farms, batteries, heat pumps,
electrolysers and fuel cells, sustainable
Selected indicator: biogas/biomethane technologies, carbon capture

. and storage technologies, as well as grid
Value added in management of energy
resources and protection of ambient air

and climate (bnEUR] capacity for clean technologies deployment in

technologies. Building enough manufacturing

the EU will be a crucial enabling factor for a
successful transformation, and for maintaining the EU’s international competitiveness in the
global market, which is expected to experience rapid growth in the coming years and be worth
around USD 650 billion per year by 2030 (more than three times today’s level) (IEA, 2023a).
Therefore, the EU’s strategic documents and policy initiatives, such as the Net Zero Industry Act
(EC, 2023r), REPowerEU (EC, 2022j), and the Green Deal Industrial Plan (EC, 2023b) put emphasis
on support for clean industrial value chains through increased funding and the reduction of
administrative barriers. The indicator ‘value added in management of energy resources and
protection of ambient air and climate’ (Eurostat, 2023i), deflated to take into account price
effects, helps to monitor progress in terms of increasing the capacity of the clean industrial
base. This indicator might be replaced in future versions of this report, as the proposed Net Zero
Industry Act includes a target for the manufacturing capacity of the strategic net zero
technologies, according to which at least 40% of the EU’s annual deployment needs should be

manufactured domestically by 2030.
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The second objective for clean technologies is focused on technological advancement. The
development of new decarbonisation technologies, as well as the improvement of existing ones,
are essential for building a climate neutral economy in a cost-efficient way, while
simultaneously helping to boost growth opportunities and strengthen productivity (Amoroso et
al., 2021), and driving the economy’s overall competitiveness (Ciocanel & Pavelescu, 2015).
Innovation is often monitored using patent data (e.g., in EU’s Eco-innovation Scoreboard and
Innovation Scoreboard (EC, 2023e, 2023))), which offers a good representation of activity in this
respect. A meaningful indicator for measuring changes within this objective would therefore be
‘climate mitigation and adaptation related patents’. However, as this data is not currently
available, the ‘index of eco-innovation related patents’ can serve as a proxy, although it covers a
broader scope of patents. The base year of the index is 2013, and data are sourced from the
Eco-innovation Scoreboard, which concerns

patent applications filed under the Patent Selected indicator:

Cooperation Treaty in the field of environment- Index of eco-innovation related patents
related technologies, climate change adaptation (% change]

technologies, and sustainable ocean economy

inventions (Eco-innovation Scoreboard, 2022).

Another highly relevant indicator to track would be: ‘cleantech ready for market entry as a share
of total cleantech’, using the IEA’s database of Technology Readiness Level (TRL) of individual
technology designs and components across the energy system that contribute to achieving the
goal of net zero emissions. However, to compute this indicator’s dynamics it is necessary to
gather annual datapoints registering changes in the flow of the database’s content. It is ECNO’s
intention to collect these data and replace the indicator concerning patents with one tracking

the dynamics of TRL in the future.

Enabler 1: Research excellence

The development of new clean technologies and

the improvement of existing ones is conditional Selegiiel Inslesion

on creating new science-based knowledge. R&D researchers and personnel working
Funding for environmental R&D is an important in environmental sciences [full-time
catalyst of this process, as is the availability of employment equivalents]

skilled professionals who are capable of
providing new scientific discoveries in the fields
of energy and environment. One of the means Selected indicator:

for monitoring changes in research excellence is
Index of eco-innovation related

‘R&D researchers and personnel working in o
publications [% change]

environmental sciences’ (Eurostat, 2022j). For
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now, this indicator is only flagged in Eurostat and data is not available for analysis. In future
editions of ECNO, this indicator might be substituted or complemented by a number of learners
in Net-Zero Academies, which should be set up in the coming years according to the Net Zero
Industry Act, and which should aim at training at least 100,000 learners each within three years
of establishment. Tracking ‘the index of eco-innovation related publications’ (Eco-innovation
Scoreboard, 2022) takes into account activity in relevant research areas. Here, the focus is on
publications with the following keywords in title or abstract: eco-innovation, energy
efficient/efficiency, material efficient/efficiency, resource efficient/efficiency, energy productivity,
material productivity, and resource productivity. The base year is 2013.

Measures of academic activity are limited and not optimal for assessing the trends relevant for
climate neutrality, as the functions of engineers and practitioners working with and adapting
these technologies in practice also play a key role. To allow for a more robust analysis of the
drivers behind pushing the frontiers of clean technology, the EU should consider widening its

data collection activities in this area in the future.

Enabler 2: Resources for bringing ideas to market and innovation
development

The delivery of clean solutions to the market is

preceded by a research and development (R&D) ST IRlEE el

phase, which requires financial support. As Funds allocated to environmental and
pointed out by OECD (Cervantes et al., 2022) energy R&D by governmental sector
(% of CDP)

science, technology, innovation, and industrial
(STI&l) policies, which aim at R&D stimulation,
are crucial to achieving climate neutrality. It is
worth to note that the strength of the relationship between the number of patents and the
amount of R&D spending is not consistent in the literature and can be influenced by many
factors. Nevertheless, research generally shows a significant and positive link between the
amount spent on R&D and the number of
Selected indicator: patents (Danguy et al., 2018). The measures of
progress for this enabler encompass both public
Private energy R&l spending [% of GDP] and private funding. The first indicator is “funds
allocated to environmental and energy R&D by
governmental sector’ (IEA, 2022b), while the
second focusses on ‘private energy R&I spending’ (JRC, 2020). Here, both are given as a share of
GDP (Danguy et al., 2018). The measures of progress for this enabler encompass both public and

private funding. The first indicator is funds allocated to environmental and energy R&D by
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governmental sector’ (IEA, 2022b), while the second focusses on ‘Private energy R& spending’
(JRC, 2020). Here, both are given as a share of GDP.

Enabler 3: Clean technology uptake

Governments can play a key role in incentivising the green goods market’s growth by influencing
demand and supply. One of the most powerful tools to stimulate demand for environmental
goods is green public procurement (GPP): governments act as a major consumer of goods and
services (spending approx. 14% of the whole EU’s GDP), and in some of the markets public
purchasers constitute a particularly large share of the whole value (e.g., construction, health
services, or transport) (EC, 2016), so they can

positively influence green goods demand. An Selected indicator:

ideal indicator for monitoring progress on green

technology uptake is thus the use ‘green public Green public procurement as a share of

procurement as a share of total public total public procurement (%]
procurement’, but it is important to note that

this information is available only from single studies.

Public funding, such as feed-in tariffs or support
Selected indicator: programmes that drive the uptake of clean

technologies must be accompanied by
Private investment in clean

. significant private investment across the
technologies [bnEUR] g P

different sectors (see also section 4.9) (ECA,

2021b). The indicator ‘private investment in clean

technologies’ shows the financial assets
invested in the sector by private investors in the EU and is based on data provided by cleantech
for Europe (2023).

4.8.2 Progress towards climate neutrality

Progress towards the objectives: Increasing the capacity of clean
industrial base and pushing the frontier for clean technologies

The change in the capacity of the cleantech industrial base developed in the right direction

based on the value-added dynamics in the management of energy resources (CReMA 13) and the
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protection of ambient air and climate (CEPA 1).
It showed an average annual increase of 4.6%
between 2015 and 2020. The sector’s
performance improved rather steadily, with
energy management resources component
observing a higher rate of increase over period
of analysis (36.4% between 2014 and 2020)
than the protection of ambient air and climate
component (22.5%). The latter component is
rather small compared to the former, as it
constitutes only 5% of the whole aggregate,
and is strongly dominated by Germany, which
contributed 65% to it. This might be a result of
a strong position of this country in the market
of electric vehicles, which are included in this
category (Eurostat, 2020b). Overall, given the
scale of the necessary increase in local

manufacturing of cleantech goods, announced

Value added in
management of energy
resources and protection
of ambient air and
climate

This indicator shows past development in
the value added in management of
energy resources (CReMA 13) and
protection of ambient air and climate
(CEPA 1) (Eurostat, 2023i). No benchmark
is available from an official EU source.

The data show an annual increase of
4.6% between 2015 and 2020. This
development was heading in the right
direction but should accelerate in the
future.

in the Net Zero Industry Act (EC, 2023r), the dynamic of this indicator is too slow to meet the

needs of a climate neutral economy. The target for the manufacturing capacity of the strategic

net zero technologies indicates that at least 40% of the EU’s annual deployment needs to be

manufactured domestically by 2030.

Index of eco-innovation
related patents

This indicator shows past development in
the eco-innovation related patents
compared to 2013 (Eco-innovation
Scoreboard, 2022). No benchmark is
available from an official EU source.

The data show an annual decrease of 1.2%
between 2017 and 2022. This development
was heading in the wrong direction.

The developments relevant for the second
cleantech objective were found to be less
favourable. Between 2013 and 2022, the
indicator measuring eco-innovation related
patents (per million population) decreased by
12%, with average annual drop amounting to
1.2% over the last five years of the period. The
fastest decrease can be attributed to the
years 2017-2019, but even given subsequent
temporary improvement, the overall trend
remains negative. Population changes also

influenced this dynamic (as the denominator

grew by 1.2% in total over this period); however, most of the contribution to the decrease came

from the dropping number of patents.
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Progress towards enabler 1: Research excellence

Currently available data sources do not allow

Number of R&D
researchers working in
environmental sciences

us to track the number of R&D researchers
and personnel working in environmental
sciences. While there is a Eurostat dataset
For now, there is no EU-wide aggregated
data on the number of R&D researchers
working in relevant areas of environmental
sciences; however, data about the total
number of R&D researchers shows steady
improvement (Eurostat, 2022j).

that includes statistics on the number of
people employed in the R&D sector, with
categories concerning their area of expertise
and form of employment (full-time or not,
researchers or other position), for now, there
is no information available for some of the
categories, which could be relevant for
cleantech development. Moreover, it is not clear which categories would be applicable, as
scientists working on cleantech could be assigned to several different categories under the
existing classification. However, the total number of researchers involved in R&D activity for the
EU in full-time employment equivalent shows steady progress, having more than doubled in the
period 2000-2021. Thus, if the structure of researchers with regard to their field of study has not
changed drastically in that period, it is reasonable to assume that the number of professionals
working on research and development of climate neutral technologies has not decreased over

the last two decades.

Similarly, the progress in terms of the second
indicator for this enabler — the index of eco-
innovation related publications per million
inhabitants — can also be assessed as on
track. The value of the indicator in 2022 was
almost twice as high as in 2013, when the data
started to be collected. However, the changes
have not been steady, as one third of the
increase over the decade can be attributed to
a single year (2022), and in four years prior to
that, growth moderated from the prior fast
pace. Therefore, the average annual growth
rate of the trendline over the period 2017-
2022 was equal to only 4.0%. Nevertheless,
the overall outlook indicates that the index of

eco-innovation related publications
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Index of eco-innovation
related publications b

This indicator shows past development in
index of eco-innovation related
publications per million inhabitants (Eco-
innovation Scoreboard, 2022). No
benchmark is available from an official
EU source.

The data show an average annual
increase of 4.0% between 2017 and 2022.
This development is on track, as the
indicator’s value nearly doubled over the
whole 2013-2022 period and the annual
average growth line for the last five years
of data is only narrowly below the
threshold 5% value.
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contributes positively to reaching the goals of climate neutrality, and the indicator is on track, as

it grew fast over the whole 2013-2022 period.

Progress towards enabler 2: Resources for bringing ideas to market

ond innovation development

Funds allocated to environ-
mental and energy R&D
by governmental sector

This indicator shows past development in
funds allocated to environmental and
energy R&D by governmental sector,
relative to GDP (IEA, 2022b). No
benchmark is available from an official EU
source.

The data show an average annual
increase of 4.6% between 2015 and 2020.
This indicator developed too slow.

Data regarding the financial assets dedicated
to clean energy R&D by governments are
available only for the period of 2014 to 2020
(IEA, 2022b). Over the last five years, the value
of the indicator grew significantly by 44.7%-
points, which is equivalent to a 4.6% rate of
annual increase. Nevertheless, it is worth to
note that most of the increase can be
attributed to the year 2020, when the
denominator of the indicator fell sharply, as
the COVID-19 pandemic reduced the EU’s GDP
and government expenditure increased due to
anti-crisis measures. Thus, the indicator’s
value for this year is likely skewed to a large

extent. Before that year, the indicator did not

form an unequivocal trend, moving up and down by a small margin, which amounted to an

average annual increase of 1.5%. Therefore, there is no definite sign of long-term progress, and

the rate of progress on this indicator was too slow.

There are no data suitable for the IEA’s
monitoring framework for the private sector.
Therefore, ECNO chose to assess progress in
this area using estimates of energy R&l
spending by private sector created by the JRC
(JRC, 2020), which are based on patent
information. Unfortunately, the most recent
datapoint comes from 2019, and thus the
analysis may not be the most up to date. In
the inspected period 2012-2019 the amount
spent by the private sector on energy R&l
relative to GDP did not follow any definite

Private energy R&l

spending, relative to GDP

This indicator shows past development in
private energy R&l spending, relative to
GDP (JRC, 2020). No benchmark is
available from an official EU source.

The data show an average annual increase
of 1.9% between 2014 and 2019. This
indicator developed far too slow.

trend. It fell gradually until 2016 and subsequently reversed direction, reaching a peak in 2018. In

2019, the value of the indicator dropped again to a level lower than the first observation from
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2012. Over the whole period, sustainable transport technologies were the leading expense
category (ca. 45% of the aggregate), followed by renewables, smart systems, and energy
efficiency innovation with similar shares of 15—-18%. The average annual growth rate of the
aggregate between 2014 and 2019 was equal to 1.9%, and thus the indicator’s value increased at
a far too slow pace to contribute positively to reaching the goal of climate neutrality.

Progress towards enabler 3: Clean technology uptaoke

Green public procurement (GPP) as a policy
Green public procurement tool has a high potential for influencing
as a share of total public
procurement

markets, as it can incentivise industry to

develop green technologies and products as
For now, there is no EU-wide aggregated

data on green public procurement as a
share of total public procurement.

well as stimulate their uptake (Delre et al.,
2022). However, to date, there are neither
aggregated EU data nor a harmonised
methodology of measuring the extent to which
public procurement procedures are optimised in terms of their influence on climate and
environment. Two available data points come from separate studies and concern the years 2009
and 2010 and the period of 2006-2017. The 2009-2010 survey looked at public contracts from 10
product and service groups (CEPS & CoE, 2012). It revealed that 55% of public procurement
contracts included at least one EU core green criterion, while 26% included all EU core green
criteria existing at that time. A second study by (Sapir et al,, 2022) relies on the Tenders
Electronic Daily (TED) database, which registers all tenders above certain thresholds, but due to
many missing values information from the TED inspection it can still only be treated as an
estimate. The results of the study show that the average proportion of GPP relative to all public
procurement in years 2006—-2017 ranged from less than 0.5% in Malta to more than 15% in
Denmark and France, but most countries only applied green criteria to procure less than 5% of
their contracts. Due to significant methodological differences, the available sources cannot serve
as a base for inference about the direction of

changes in this area or the current prevalence . . .
Private investment in

of GPP; however, especially results of the clean technologies N

second study show that the value of the s .
This indicator shows past development in

private investment in clean technologies
technology uptake. (ECA, 2021b). No benchmark is available
from an official EU source.

indicator seems too low to drive clean

Progress in private investment in clean .

) } ] The data show an average annual increase
technologies showed fast improvement as it of 101% between 2017 and 2022. This
more than doubled each year on average development is on track.

between 2017 and 2022. The pace of growth is
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uneven, though, with huge annual jumps followed by a much slower rate of improvement in the
next year (or even stagnation in the last of the analysed years, which reflects a small venture
capital market globally, and in all sectors). Nevertheless, overall past evolution of this indicator
is favourable. Given the expected boost to private cleantech investment in the coming years
following also the Net Zero Industry Act (EC, 2023r), this indicator’s development is likely to
remain on track.

4.8.3 Conclusions and recommendations

Progress in the area of clean technologies was too slow, both in terms of the pace of developing
new technological solutions and in the increase of cleantech manufacturing capacity.
Nevertheless, there is a good chance that positive developments will occur in the coming years
as signalled by an acceleration of private investment in cleantech and a strong increase in the
academic base. Moreover, recent communication from the EC (e.g., Net Zero Industry Act
(2023r)) shows that incentivising innovation and the stimulation of cleantech manufacturing

could become a policy priority in the future.

Securing future cleantech progress needs more robust investment in
energy ond environment R&D

More consistent policies stimulating both governmental and private investment in energy and
environment R&D activity, as well as in cleantech manufacturing, could facilitate reaching
objectives in cleantech. Such policies have already been announced in the Green Deal Industrial
Plan for the Net-Zero Age (EC, 2023b) and a proposal for a Net Zero Industry Act (EC, 2023r).

Their fast implementation should be a priority for the EU to be able to meet its net zero pledge.

Green public procurement remains an underutilised tool

Another area where urgent policy action on the EU level is necessary is increase in ambition of
the GPP policies across the Member States. An important first step should be harmonisation of
GPP definitions and the tracking of GPP share on the aggregate and sectoral levels, which in turn
should enable establishing actionable national and/or sectoral targets. Available datapoints
suggest that utilisation of this tool was below its potential, with no more than 15% of tenders
signed in the EU fully compliant with EU guidelines in the period of 2006 to 2017. Given the
strong position of governments in some markets (e.g., construction, transport), and their high
share in total consumption on the macroeconomic level, GPP should play an important role in
incentivising growth in cleantech manufacturing capacity, which could also be supportive for

decarbonisation of industry.
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Consistent statistics for the cleantech ecosystem

The anticipated establishment of a cleantech manufacturing target in the Net Zero Industry Act
(EC, 2023r), which states that domestic manufacturing capacity should approach or reach at
least 40% of the Union’s annual deployment needs by 2030, should attract more attention to
tracking progress in this area. It also presents a good opportunity to extend the current
monitoring framework of trends in cleantech activity so that it includes also publicly available
and regularly updated statistical information concerning the whole cleantech ecosystem.
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Box 11: Highlights from the assessment of Clean technologies

Securing future cleantech
progress needs a more robust

investment in energy and
environment R&D Green public procurement remains

an underutilised tool
More consistent policies stimulating both

governmental and private investment in energy and
environment R&D activity, as well as in cleantech
manufacturing, could facilitate reaching objectives in
cleantech. Such policies have already been announced
in the Green Deal Industrial Plan for the Net-Zero Age
(EC, 20232) and the Net Zero Industry Act (EC, 2023u).
Their fast implementation should be a priority for the
EU to be able to meet its net zero pledge.

Green public procurement (GPP) remains an important
area for improvement. Available datapoints suggest that
utilisation of this tool was below its potential. Given the
strong position of governments in some green goods
markets, and their high share in total consumption on the
macroeconomic level, GPP should play an important role in
incentivising growth in cleantech manufacturing capacity,
which could also be supportive for the decarbonisation of
industry. Setting ambitious targets in terms of GPP and the
establishment of a sound monitoring framework are
among the necessary policy actions that would be
supportive for higher uptake of GPP.

Both the capacity of clean industrial
base and cleantech innovation are
developing too slowly

The value added in management of energy resources and
protection of ambient air and climate improved rather
steadily between 2015 and 2020, and the sector’s growth
amounted to an average annual increase of 4.6%. However,
given the scale of the necessary increase in local
manufacturing of cleantech goods announced in the Net
Zero Industry Act (EC, 2023u), the dynamic of this indicator
is too slow to meet the needs of a climate neutral
economy. Simultaneously, the indicator measuring eco-
innovation related patents was heading in the wrong
direction, and thus progress in terms of both cleantech
objectives was unsatisfactory.
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4.9 Finance

Redirecting financial flows towards clean products and services is essential to put the EU on
track to achieve climate neutrality by 2050. It includes both public and private investment

flows.

Overview

Redirecting financial flows towards clean technologies and services is essential to put the EU on
track to achieve climate neutrality by 2050 (IPCC, 2022b). With many past and current
investments indeed locking-in future GHG emissions, the transition to a climate-neutral
economy will require both increasing climate-friendly investments and decreasing climate-
hostile investments. These investments involve both public financial investments, i.e., the flows
from and to public authorities (e.g. fossil fuel subsidies, environmental taxation) as well as
private financial investments (e.g. bank loans, household purchases, business capital
expenditure). Further, in the below, climate finance flows, include all financial flows that
contribute to climate change mitigation while those for climate adaptation are excluded at this

stage.

Today, the scientific literature underlines that global financial flows are not on track to limit
global warming to 2°C or less (IPCC, 2022b). The European Union economy is no exception. The
climate investment gap that needs to be filled to enable the EU to reach its climate objective by
2030 is still significant. According to the EIB, the EU needs from now on to increase its annual
climate investments by EUR 360 billion. This means that it must multiply its climate
investments by at least 1.5 compared to those made today. Public intervention is essential to
both support cleantech investments and to increase the purchase costs of products and
services that have a negative impact on the climate. However, the EU is clearly going in the
wrong direction when it comes to fossil-fuel subsidies granted by EU Member States.
Environmental taxation furthermore remains well below what is expected by the EU. Finally, it is
difficult to assess the progress of the financial system towards climate neutrality financing as
no relevant indicators are currently available, suggesting that this may lead to an
implementation gap in the EU sustainable finance aspirations. Overall, the EU is heading in the

wrong direction when it comes to climate finance issues.
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4.91 Objectives and enablers

Objectives: Financing climate change mitigation while phasing out
funding for fossil fuels

The transition to climate neutrality requires significant changes across the different building
blocks of the EU Green Deal. These changes all depend on investments that will have to be
made now and every year until at least 2049, so that the EU is able to meet its climate targets
(EC, 2019b).

The first objective under climate finance is therefore to close the ‘climate investment gap’,
which is the gap between the level of climate-
Selected indicator: friendly investments happening in the EU in a
Climate investment gap [bnEUR/year] given year, and the investment needs required
to achieve a specific EU climate target (e.g.
reducing EU territorial net GHG emissions by
55% by 2030, compared to a 1990 baseline). No consistent and yearly analysis of this climate

investment gap exists at this stage. As a proxy, we will use data published by the EIB (EIB, 2023).

The second objective is to phase out climate-hostile finance in the EU. Climate-hostile
investment flows refer to investments that are incompatible with the goals of the Paris
Agreement to limit global warming to well below 2°C above pre-industrial levels. These
investment flows may concern investments in

fossil-fuel assets, but also investments in Selected indicator:

combustion cars, or in sectors with high GHG
Climate hostile financial flows

emissions, such as aviation or coal-powered
(bnEUR/year]

blast furnaces. However, no information on
global climate hostile financial flows are

disclosed for the moment at the EU level.

Enabler 1: Channelling public funds away from fossil fuels and
towards climate neutrality

In the EU, public investments account for a o
o . Selected indicator:
significant share of the economy. Public
procurement alone represents 14% of the EU Public climate subsidies [MEUR/year]

gross domestic product (EC, 2017b). Public
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subsidies furthermore crowd-in private finance, by incentivising specific private sector spending
choices.

The enabling role of public funding in the

Selected indicator: transition to climate neutrality can be described

. o by the yearly amount of ‘public climate
Fossil fuel subsidies [mEUR/year] subsidies’ vs ‘fossil-fuel subsidies’. Public climate
subsidies enable climate-friendly investments
but the data is not available. Public environmental subsidies are disclosed at the EU level but
cannot be considered as a good proxy for public climate subsidies as they also focus on other
environmental areas such as waste and water and do not include all climate mitigation

subsidies. Consequently, no information will be disclosed for this indicator for now.

Enabler 2: Modifying market prices through public internvention

In the EU, different forms of taxation and carbon pricing tools play a significant role in the policy
mix. The overall tax-to-GDP ratio in the EU is or around 40% of the EU GDP (Eurostat, 2020c). By
choosing where and how those taxes are levied, European public authorities, including the EU,
Member States and local authorities, do affect the market price paid by businesses and
households. This can be used to increase or decrease the purchase costs of products and

services that have a negative impact on the climate.

To assess the extent to which public authorities
use this tool to steer the EU economy towards
climate neutrality, ‘the share of EU GHG

Share of CHG emissions covered by a emissions covered by an official carbon pricing
carbon market price or tax [%)]

Selected indicator:

scheme’ provides insights into how much of the
EU and Member States revenues from emissions already have a price-tag such as from
environmental taxation [% / total tax the EU ETS and national carbon taxes. The
revenues] ‘revenues from environmental taxation' provides
information on energy, transport and pollution
and resource taxes in comparison to the total of revenues from taxation. These indicators make
it possible to assess the evolution of the regulatory framework in promoting the transition to

carbon neutrality.
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Enabler 3: Climate alignment of the financial system: Shifting
private finance towards climate-friendly financing

In 2015, the Paris Climate Agreement established the objective of making global financial flows
consistent with a pathway towards climate-friendly and resilient development (UNFCCC, 2015).
In this context, the concept of aligning finance with the Paris Agreement emerged, highlighting
the fundamental role of the financial system in meeting climate objectives (Pauthier, 2019).
Financial institutions can give more access to cheaper finance for clean investments and

transition projects, and progressively give no access to climate-harmful investments.

To assess the level of alignment of the financial system, it is important not only to look at what
project or asset the financial institutions are currently financing but rather what strategy they
put in place to concretely finance the transition.

Significant efforts have been made to develop the EU taxonomy, a classification system
establishing a list of environmentally sustainable economic activities, helping the EU to scale up
sustainable investments. However, the EU taxonomy gives no indication of the decarbonisation
trajectories required for climate hostile activities and how financial institutions can help them to
achieve this. As the EU taxonomy only classify activities that are already ‘sustainable”, most of
EU economy is currently not aligned with it. It seems likely that it won’t be for several years, if
not decades. In the meantime, financial institutions financing this economy won’t be either. This
does not mean that the economy is not on a decarbonisation pathway that is compatible with
the Paris Agreement. Companies can be aligned with the Paris Agreement, just like the financial
institutions that finance them, without necessarily being aligned with the EU taxonomy. Relying
only on the EU taxonomy does not enable to differentiate financial institutions that are financing
a decarbonisation pathway compatible with the Paris Agreement from those that do not (Institut
Louis Bachelier et al., 2020).

Transition plans, however, are ideal tools for this purpose as they are based on a strategic vision
of the financial institutions’ client transition, sector by sector (I14CE, 2022b). Transition plans for
banks and large companies will become progressively mandatory in the EU with the
implementation of the Corporate Sustainability Reporting Directive (CSRD) from 2025 (they will
have to either publish a sound transition plan or indicate the deadline by which they will be able
to do so). The global level of ambition of the standards of such transition plans has been
considered relevant by several think tanks (EU Survey, 2022; Europe Jacques Delors, 2022) and
NGOs (Finance Watch, 2022; Reclaim Finance, 2022; WWF, 2022a). The Corporate Sustainability
Due Diligence Directive (CSDDD), which is still currently under negotiation, will also make
transition plans mandatory for companies and regulated institutions, but their perimeter of

application for financial institutions remains unclear as it is not certain that it will include
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emissions and negative environmental impacts from the final use of the products and services
(E3G, 2023).

As banking institutions are prime financers of
Selected indicator: the European economy — they for instance
represent more than 30% of the financing of the
euro zone (ECB, 2022) —‘the share of banks with

a sound transition plan’is relevant for assessing

Share of banks weighted by balance
sheet that have a sound transition plan

(% of banks weighted by their balance
sheet] the progress of financial system alignment. As it

is the largest banks that are most likely to
support GHG emitting clients in the transition,
this share should be weighted by the size of their balance sheet.

The second indicator used to assess the -
Selected indicator:
alignment of the financial system is ‘the share of

new loans that are aligned to the Paris Climate Share of new banking loans that are
aligned with the Paris Climate

Agreement’, as it allows to follow the progress of
Agreement [% of loans / year]

the implementation of these banking transition

plans.

4.9.2 Progress towards climate neutrality

Progress towards the objectives: financing climate change
mitigation while phasing out fossil fuel fuels

The objective of financing climate change

mitigation is currently not on track in the EU.

According to the EIB and based on EC Climate investment gap
calculations, EUR 1 trillion is needed if the EU The EIB estimates a climate investment
wants to reduce its net GHG emissions by 55% gap of EUR 360 billion per year. The

by 2030. Climate investments have increased climate investment gap must be closed
immediately. To fill the gap, climate
investments must be multiplied by at least
1.5 by 2030. It is then possible to affirm
that the progress of this indicator is too
slow.

in recent years but are still far below what is
required. The climate investment gap stands
at around EUR 360 billion a year compared to
the climate investments made between 2011
and 2020 (EIB, 2023). The EU cannot be
serious in its willingness to achieve its climate

objectives if the necessary investments for the transition are not undertaken. Consequently, as
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long as the climate investment gap is not completely filled, the EU will not be considered on
track in the financing of climate change mitigation. The current state of the data makes it
difficult to establish a robust trend assessment, but the size of the climate investment gap
(climate investments must be multiplied by at least 1.5 by 2030) makes it possible to affirm that
the progress of this indicator is too slow.

Financing climate investments is not enough. The EU must also stop financing climate-hostile
investments. For now, there is no EU-wide aggregated data available on EU financial flows that
contribute to significant GHG emissions. However, it seems likely that the EU is not on track in
the phasing out of climate-hostile investments. In 2022, the IEA estimated that USD 90 billion
had been invested in fossil-fuels in the European continent (IEA, 2022e¢). It is 6% higher than in
2021. Fossil-fuel investments flows have increased overall by 1.3% per year over the last 5 years
in this area. However, the data includes the EU as well as the UK, Iceland, Switzerland, Norway,
the Balkan countries, Ukraine, Belarus, Turkey and Israel so that it can only provide a very rough
estimate for the EU. To assess the EU's

evolution of all climate-hostile investment

Climate-hostile flows, it would be necessary to be able to
financial flows have data only for the EU and to complement
For now, there is no EU-wide aggregated fossil-fuel investments with other investment
data available on EU financial flows that flows, such as investments in combustion
contribute to significant GHG emissions. cars, or in sectors with high GHG emissions,

such as aviation or coal-powered blast

furnaces.

Progress towards enabler 1: Channelling public funds away from
fossil fuels and towards climate neutrality

There is currently no official aggregated data
at EU level on all climate subsidies. However,

Public climate subsidies

some partial data exists, for example on . .
For now, there is no EU-wide aggregated

subsidies granted to renewable energies. They data on public climate subsidies

have increased overall by 3.0% per year since

2015 with an 8.1% leap in 2020, to reach a

total amount of EUR 80 billion granted (Enerdata, 2022). As renewable energies are mainly
supported through market-based instruments (feed-in premium, feed-in tariff, etc), the rise of
subsidies is mainly influenced by the market environment, such as wholesale price movements,
supply interruptions or shifts in demand. Thus, the average subsidy growth rate of 3% per year
for the period 2015 to 2020 is lower than the average growth rate for the period 2008 to 2015
which was 7% per year. Various reasons may explain this lower growth rate, such as lower
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production costs, higher capacity factors for newly installed plants or higher prices on the
wholesale market, thus leading to less public financial support (Enerdata, 2022). However, these
data are not sufficient to estimate the progress of all subsidies granted by Member States to
climate friendly projects, as these are not limited to renewable energies.

The rise of the EU ETS carbon price since 2020 may lead to an increase in climate subsidies as
Member States are supposed to spend at least 50% of their auctioning revenues for climate and
energy purposes. In 2021, 72% of these revenues would have been spent for these purposes
(EEA, 2023e). However, some NGOs and think tanks pointed out that the use of these revenues
might in fact be insufficiently tracked (WWF, 2022c) and that some of these revenues might
even have been used for support programmes that include fossil-fuel subsidies (Ecologic
Institute, 2022). The rise of EU ETS price and the introduction of the EU ETS2 could lead to a
rise in climate subsidies but only if these revenues are effectively directed to climate purposes.
If not, it would be counterproductive and could lead this indicator in the wrong direction. The EU
committed to spend 30% of its 2021-2027 long-term budget and at least 37% of its Recovery
and Resilience Facility to fight climate change. As this rate was 20% in its previous long-term
budget, this new objective could also lead to a rise in climate subsidies granted by the EU.

No official benchmark exists for public climate subsidies. The European Union, in its Governance
Regulation, however support subsidies and support mechanisms for renewable energies to help

the development of these energy sources.

In 2020, EUR 46.2 billion were spent on fossil
fuel subsidies by EU Member States. This
represents approximately 0.42% of total EU
GDP. Despite a slight decrease in 2019 and
2020, fossil fuel subsidies granted by EU
Member States have increased overall over the

Fossil-fuel subsidies

This indicator shows past development in
EU Member State fossil-fuel subsidies
(EC, 2022a) in comparison to the EU

last 5 years (+3.5% per year between 2015 and
2020). In 2020, 57% of the EU fossil-fuel
subsidies were granted to industries (including
the energy and mining industries), 21% to the
transport sector, 12% to the agriculture sector,
and only 6% directly to households (EC,
2022a). They have further more skyrocketed
since the summer of 2021 (Bruegel, 2023a),
even if official consolidated data is unavailable

at this stage. This increase is mainly driven by

target of phasing-out these type of
subsidies by 2025 (8™ EAP).

The data show an annual increase of
roughly EUR 1.5 billion between 2015 and
2020. To meet the target, fossil fuel
subsidies need to decrease by
approximatively EUR 9 billion every year
between 2021 and 2025. The indicator is
therefore going in the wrong direction.

subsidies granted to natural gas. Yet, as mentioned in the 8% Environmental Action Programme
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of the EU , all Member States, as well as the EC, are supposed to implement concrete

measures, policies and timelines to phase out all direct and indirect fossil fuels subsidies as
soon as possible, and by 2025 at the very latest (EP, 2022). To achieve this goal, EU Member
States would have to reduce their subsidy levels at a significant annual rate. The EU is therefore

going in the wrong direction as it is increasing public fossil fuel spending.

Progress towards enabler 2: Modifying market prices through public

internvention

Environmental taxation and carbon pricing can be powerful tools for the EU to reduce its GHG

emissions. The share of GHG emissions covered by a carbon price scheme in the EU has
gradually declined between 2017 and 2020 before rising again in 2021 to 54% of the EU total
emissions (I4CE, 2022a). This increase is mainly due to the launch in 2021 by Germany of its

National Emissions Trading System for heating and transport fuels, covering about 38% of

Share of GHG emissions
covered by a carbon
market price or tax b

This indicator shows past development in
the share of EU GHG emissions that are
covered by a carbon price scheme (I14CE,
2022a). No benchmark is available from
an official EU source.

The data show a decrease from 47.7% of
EU GHG emissions coverage to 43.5%
between 2017 and 2020, followed by an
increase to a coverage of 53.8% in 2021.
No expert consensus currently exists on
the optimal coverage of EU emissions by
a carbon price scheme but increasing the
share puts the EU on track to incentivise
emission reductions.
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Germany's emissions (BMUV, 2020; ICAP,
2022). The EU has no official target for
covering its emissions through a carbon price.
However, the revision of the EU ETS Directive
and the creation of a new ETS2, including
road transport and buildings and adopted by
the EP and EUCO in April 2023, could
significantly increase the EU GHG emissions
coverage, up to around 80% (Marcu et al.,,
2022). As, there is no expert consensus that
currently exists on the optimal coverage of EU
emissions by a carbon price scheme, it is
difficult to conclude on the progress of this
indicator. Overall, historical data indicates
that the carbon price coverage increased by
2% per year which will further increase with
the introduction of a second ETS putting the
EU on track in that regard.
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The amount of revenues from environmental
taxes represented on average in the EU 5.4%
of the total revenues from taxes and social
contributions in 2021 (Eurostat, 2023d). This
average share hides significant differences
between the different Member States, since
this share reaches for example 9.5% for
Greece and goes down to 4.2% for Germany. In
2015, the share of environmental taxes
revenues represented on average 6.0% of the
total in the EU. This declined is explained by
the fact that environmental tax revenues have
grown much more slowly than total Member
State revenues in recent years, often because
environmental tax levels are not adjusted for
inflation. Yet, this share is supposed to
increase. The EC, in its 2011 Analysis

EU and Member States
revenues from
environmental taxation

This indicator shows past development in
the revenues from environmental
taxation. The share of environment taxes
revenues in total taxes revenues stands
at 5.4% (Eurostat, 2023d) in comparison
to the EU target of reaching 10% share in
total taxes revenues in 2020 (EC, 2011).

The data show an annual decrease of
2.3% between 2016 and 2021, while it
should almost doble as soon as possible.
The indicator is therefore going in the
wrong direction.

associated with the Roadmap to a Resource Efficient Europe (EC, 2011), set the objective that

each Member States should shift their average share of environmental taxation in public

revenues to more than 10% (in line with the best performing Member States in 2011) by 2020.

This target has then not been met, not only on average at the EU level, but not for any Member
States either. Member States that had reached this target in 2011, such as Bulgaria or the

Netherlands, have seen this share fall below 10% over the last decade. This target is still

considered relevant, and it is imperative that Member States meet it as soon as possible. For

now, this indicator is therefore going in the wrong direction.

Progress towards enabler 3: Climate alignment of the financial

system: Shifting private finance towards climate-friendly financing

There are currently no available indicators at the EU level that assess the alignment of the
financial system in a relevant way. Analysing only what exists in the banks’ portfolios does not
allow for an assessment of the banks' potential to align with the Paris Agreement. What matters
is how they plan to finance the decarbonisation of an economy that is still very carbon intensive.
There is then an urgent need for more transparency on how financial institutions are planning to
better finance the transition. Sound transition plans are good instruments to do that. They
should become mandatory from 2025 for banking institutions and significant companies with
the implementation of the CSRD and the CSDDD. There are still major uncertainties about the
content of these plans for banking institutions and about the sanctions applied in the event of
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non-publication or non-compliance with these plans. The percentage of new banking loans
aligned with the Paris Climate Agreement is an indicator that enables to follow the concrete
implementation of these plans. Until these plans are disclosed, it will be difficult to assess the
EU's progress in aligning its financial system.

Share of banks with a Share of new banking

sound transition plan loans aligned with the

For now, there is no EU-wide aggregated Paris Agreement

data on the share of banks that have a For now, there is no EU-wide aggregated
sound transition plan. The publication of data on the percentage of new banking
banking transition plan should become loans that are aligned with the Paris
mandatory from 2025 with the Climate Agreement.

implementation of the CSRD and CSDDD
at the EU level.

4.9.3 Conclusions and recommendations

Overall, when it comes to climate finance the EU is moving in the wrong direction. Of the eight
climate finance indicators studied in this report, only one has data that suggest that the EU is on
track (sectorial carbon pricing coverage, with the creation of an ETS in Germany and the
forthcoming extension of the EU ETS coverage), four of them of inconclusive data, two have
data that tells us that this indicator is going in the wrong direction (a decrease in environmental
taxation, and an increase in fossil fuel subsidies) and one is going too slowly (the climate

investment gap).

Closing the climate investment gap through the introduction of an
EU-wide climate investment plan and phasing-out climate hostile
investments

Although climate investments have increased these last few years, the climate investment gap
that needs to be filled is significant. According to the EIB, the EU needs from now on to increase
its annual climate investments by EUR 360 billion, which means it has to multiply its current
annual climate investments by at least 1.5 to reach its climate objectives by 2030. To meet this
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challenge, it is essential that the EU puts in place a sound investment plan as soon as possible.
There is no way to bridge such a gap without additional EU investments at scale. Mobilising
significant public funds will also help to crowd-in private investments towards climate neutral
financing. To better measure climate investment needs to ensure a more efficiency public
investment, the EU must immediately start measuring annually the EU climate investment gap,
building on existing methodologies such as the one developed by the Institute for Climate
Economics (14CE, 2023).

Financing climate investment needs is not sufficient. It is essential to the EU stops financing
climate-hostile investments as well. While there is currently little data on the estimated total
amount of climate-unfriendly investments in the EU, there is some evidence that they remain
significant and increasing (Bruegel, 2023a).

Strengthening public intervention through taxation and subsidies to
redirect financial flows towards a greener economy

Both challenges, closing the climate investment gap and phasing-out fossil fuel investments will
require effective and efficient public intervention. To enable the redirection of financial flows
from fossil assets to climate neutral ones, the EU and its Member States must strengthen their
public policy instruments, including through taxation and subsidies, in this direction. It seems
first essential that fossil fuel subsidies are replaced by climate subsidies as soon as possible. If
subsidies for renewable energy have increased in recent years for instance, so have fossil-fuel
subsidies, and at similar rate. This tendency was aggravated in 2021 and 2022 as most Member
States increased fossil fuel subsidies (Bruegel, 2023b) and decreased the rate of taxation on
fossil fuel — including VAT in some countries — in the context of the still ongoing energy price
crisis and its impact on costs of living (Jacques Delors Institute, 2022). For the EU is to be on
track to meet its climate targets, efforts must therefore be made by Member States, particularly
in terms of phasing out fossil fuel subsidies. Revenues from environmental taxation are still too
low within the different Member States compared to what is expected by the EU. This could
change in the future with current price level in the EU ETS, the revision of the EU ETS Directive
and the creation of the ETS2, including in particular road transport and buildings even if ETS

prices remain volatile in the absence of carbon price floors.

More transparency is urgently needed to evaluate the alignment of
the financial system with the Paris agreement

Private financial institutions play a crucial role in helping the financing of EU climate neutrality.

However, there are currently no available indicators at the EU level to assess the alignment of
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the financial system with the Paris agreement in a relevant way. At EU level, the CSRD and the
incoming CSDDD plan to compel financial institutions to publish a transition plan, but
uncertainties remain on the content of these plans, their timing of publication, and the
sanctions that may prove necessary to ensure a proper implementation of EU law. Until these
plans are disclosed, and until their soundness is assured, it will be difficult to assess the EU's
progress in aligning its financial system. Numerous efforts have been made to develop the green
taxonomy at EU level but in the absence of the development of a taxonomy of climate-harmful
activities or activities in transition, it is difficult for financial institutions to accurately monitor

their financing of fossil fuel assets.

More transparency is also needed for the public sector as many indicators, that would allow for
a meaningful assessment of public sector involvement in financing the transition, miss

consistent data. The ongoing national energy and climate plans (NECP) update would thus be an
excellent opportunity to improve tracking of public instruments and the EC should have a close

eye on such information when checking the draft plans.
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Box 12: Highlights from the assessment of Finance

A need to close the climate
investment gap

To meet its climate objectives by 2030, the EU
A need to an effective pUbliC economy needs to multiply its annual public and

. . private climate investments by 1.5 compared to those
intervention towards made today. To meet this challenge, it is essential that
climate neutrolitg the EU puts in place a sound and wide investment
plan as soon as possible. Mobilising significant public
funds will also help to crowd-in private investments
towards climate neutral financing. To better measure
climate investment needs to ensure a more effective

public investment, the EU must immediately start
assets, but also, a phasing-out of fossil-fuel measuring annually the EU climate investment gap,
subsidies as soon as possible. The EU also building on existing methodologies such as the one
needs to strengthen its environmental . developed by the Institute for Climate Economics.
taxation to disincentivise climate-unfriendly
investments.

To redirect financial flows towards a climate
neutral economy, the EU needs effective and
efficient public intervention. This requires
greater subsidies given to climate-friendly

A need to increase the transparency
on the alignment of the financial
system with the Paris agreement

Private financial institutions play a crucial role in helping
the financing of EU climate neutrality. However, there are
currently no available indicators at the EU level that
assess the alignment of the financial system with the
Paris agreement in a relevant way. At EU level, the CSRD
and the incoming CSDDD plan to compel financial
institutions to publish a transition plan, but uncertainties
remain on the content of these plans, their timing of
publication, and the sanctions that may prove necessary
to ensure a proper implementation of EU law. Until these
plans are disclosed, and until their soundness is assured,
it will be difficult to assess the EU’s progress in aligning
its financial system.
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410 Just and Inclusive Transition

A Just and Inclusive Transition means that the timely shift towards climate neutral economy

will not come at the cost of vulnerable regions and social groups.

Overview

Ensuring social, climate, and energy justice in the transition toward climate neutral economy is
an important component of the climate policy of the European Union. We understand Just
Transition as a transition toward an environmentally sustainable economy that is well managed
and contributes to the goals of decent work for all, social inclusion, and the eradication of
poverty (see also ILO, 2013). The current European climate policy framework covers two
dimensions of the transition. The first one focuses on local and regional economies and is
implemented via the Just Transition Mechanism, specifically in fossil-dependent regions. The
second one addresses distributional impacts across society, with a focus on vulnerable citizens.
The most prominent element of the EU-wide policy framework in this area is the newly
introduced Social Climate Fund, which intends to mitigate energy and mobility poverty. Our
analysis in this chapter covers both of these two dimensions, i.e. we consider the situation of
regional economies as well as individual European households. It is important to note that this
approach omits some of the meanings associated with the concept of Just Transition, such as
public perception or framework for justice (Wang & Lo, 2021). It focuses on monitoring the

impacts of key types of interventions introduced by the EU policy framework in this area.

We are now at a crucial point in the energy transition. With the submission of the Territorial Just
Transition Plans (TJTPs) by the carbon-intensive regions and the start of the implementation
process of the Just Transition Fund, the EU is yet too slow to deliver a Just and Inclusive
Transition. These measures are only a basis for the sustainable development of carbon-intensive
regions in the coming years. Our analysis shows that 2020 has seen a pause in the downward
trend for poverty and social exclusion rates for regions in transition and Europe. A return to a
decreasing trajectory would require European policies and Member States to respond more
effectively to the challenges of the aftermath of the pandemic and the energy crisis. In the past,
a substantial part of that support has been delivered as subsidies for households and for energy
efficiency purposes. In the years to come, especially the portion of support distributed to
households must increase significantly to tackle energy poverty in Europe more structurally.

Additionally, the EU must strengthen the enabling framework to accelerate the green jobs
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creation, which will help to compensate for the ones lost in the fossil-fuel industry and enable
opportunities and growth.

410.1 Objectives and enablers

Objectives: No region and no person left behind

The European Just Transition policy works in two complementary ways. First, as a part of the
EU Cohesion Policy, just transition has a strong regional and territorial component. Our analysis
addresses this component in the first objective: ‘No region left behind’. While transitioning away
from emission-intensive activities has a significant impact on the European economy as a whole,
regions and local communities that currently depend on fossil fuel-based activities, such as coal
mining are especially vulnerable. The place-based support for these regions and communities is
operationalised via the Just Transition Mechanism, with Just Transition Fund being its core
element (EC, 2020g).

A basic set of population-related indicators can

be used to monitor the situation in carbon- Selected indicator:
intensive regions in comparison to other Regional poverty rate [% of population;
territorial units, which allows a longer-term relation to European average]
comparison between regions in transition (e.g.,

mining regions) and other regions. A suitable

indicator is ‘regional poverty rate’ (share of the people at risk of poverty and social exclusion in
the total population), as it focuses on an important socio-economic outcome (poverty
reduction). To account for the impact of broader macroeconomic situation (e.g. all regions
typically see increases in poverty during downturns), in addition to the absolute changes of the

poverty rate in carbon-intensive regions we also consider its shift relative to European average.

The second objective is ‘No one left behind’ which focuses on reducing the risk of poverty and
social exclusion. This objective aligns with UN recommendations on enabling SDGs through
inclusive and just energy transition (UN, 2021). Multifarious indicators can be applied to
measuring poverty and social exclusion risk
Selected indicator: reduction. This assessment uses the set of

. .. indicators used to calculate the material
Material deprivation rate [% of

population) deprivation rate including the ones which are

transition related. The indicator ‘material

deprivation rate’ is thus the average of four sub-
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indicators related to the ability to afford heating, food, bills and mobility.

The benchmark for both indicators is defined based on the European Pillar of Social Rights
Action Plan, which establishes the goal of reducing the number of people at risk of poverty and
social exclusion by 15 million by 2030, compared to the 2019 level (EC, 2019c). This translates in
the annual rate of reduction of 1.6%, which we apply to both indicators included in the objective.

Enabler 1: Creating green jobs

The policies enabling the creation of new, good-quality jobs are an important complement to
the process of the reduction and transformation of unsustainable fossil fuel-based industries
(ILO, 2018; UNFCCC, 2020). Support for job seekers and people affected by the transition in
reorientation and reskilling is an important part
of the EU policy on Just Transition (EC, 2020g).
Green jobs are decent jobs in traditional or

Selected indicator:

Employment in renewable energy emerging sectors, that contribute to the
supply-chains [full-time jobs preservation or restoration of the environment
equivalent] (ILO, 2016). Green Jobs contribute to more

environmentally friendly processes in the
production or services, but they also produce goods and provide services that benefit the
environment. Green jobs are often technology or management-oriented (OECD, 2023). With the
support of the Just Transition Fund and further economic diversification, green jobs may not
only replace jobs lost in the fossil-fuel industry, but they can also generate long-term growth,
especially in the coal mining regions (JRC, 2021). The Social Climate Fund will further contribute
to the creation of green jobs via support for labour-intensive activities such as building

renovations.

For the complementary analysis on this enabler, an ideal set of indicators would show the jobs
created by the transition to climate neutrality in all sectors (while leaving out green employment
not related to climate action) and the replacement or reskilling rate for jobs in the fossil fuel
industry. Since the way of measuring green jobs created by climate action is not unified at this
point, and there is no robust EU-level data on reskilling in the fossil fuel industry, we have
combined two proxy indicators: ‘Employment in all Renewable Energy Sources’, that covers
direct and indirect employment in one of the key sectors associated with transition, and a
broader indicator ‘employment in environmental

goods and services’, which shows progress Selected indicator:

within two groups related to the transition and Employment in environmental goods
defined in Eurostat data: CEPA 1 - Protection of and services [full-time jobs equivalent]

ambient air and climate and CReMA 13 -
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Management of energy resources. Although the scope of these indicators is not ideal, this is the
most granular and comprehensive data available in public sources. Measuring employment in
environmental goods and services allows for a broader analysis of the changes and opportunities
created by the EU Green Deal, the impact of which goes beyond direct climate action.

Enabler 2: Regional Just Transition policies

The Just Transition Fund was established in particular to help regions vulnerable to the negative
economic impacts of transition (EC, 2020g). Regional Just Transition policies, such as Territorial
Just Transition Plans, were designed to shape and program the energy and climate transition in
carbon-intensive regions. TJTPs, submitted by the Member States to the EC are meant to
outline the impacts, and establish monitoring indicators, for regions in which the transition
implies particularly deep changes (CEE Bankwatch, 2022). Therefore, this second enabler links to
the place-based Just Transition policies, which are crucial in the transition process.

There are two stages of implementation of regional transition policies. First, we examine the
‘share of accepted’ Territorial Just Transition Plans by the EC as it is a prerequisite for receiving
funding under the Just Transition Mechanism (EC, 2020g). With the second indicator, ‘JTF
implementation progress’, we focus on the JTF project pipeline and the pace of financial
resources disbursement. Although not available at the present time, data on the disbursement
of JTF funds will be available once the Fund moves to the implementation stage this year. For
this second enabler, we use as a benchmark the target of allocating 100% of its funds by the
end of current JTF operating cycle in 2027. While the selected indicators will not provide
information on the quality of the plans and

investments beyond the fact that they meet the Selected indicator

minimum criteria for the disbursement of funds,
Share of accepted Territorial Just

they will serve as a useful proxy for the . .
Transition Plans [% of submitted

effectiveness of the Just Transition Mechanism

plans]
governance and capacity of the regions to utilise
the available funding. This information may be JTF implementation progress [funds
later complemented by insights from separate, :"°:°]ted as a % of total available
unds

in-depth evaluation of JTF planning and
spending.

Enabler 3: Targeted support to vulnerable groups

The reduction of energy poverty and transport-related exclusion is crucial for the accomplishing
of a Just Transition toward climate neutrality (CoM, 2022; EC, 2021k; Gouveia et al., 2022;
Schwanen, 2021). With the establishment of the ‘Fit for 55’ legislative package and the revision
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of the EU ETS, the EC proposed the Social Climate Fund, which aims to support the most

vulnerable groups that will be affected by the transition in the buildings and transport sector.

The Social Climate Fund will be launched in 2026, with each Member State required to present

by mid-2025 a Social Climate Plan describing the initial state of play and measures to be

financed through the Social Climate Fund by mid-2025.The future submission of Social Climate

Plans by the Member States and updates of the methodology of the Energy Subsidies Reports

may allow to track the ‘Social Climate Fund’s targeted support distributed to low-income

households’.

Selected indicator:
Share of support for households [%]

Share of support for energy efficiency
(%]

At the present stage, the used proxy indicator is
‘share of support for households’ and ‘share of
support for energy efficiency’, which is presented
in the annual Subsidies Reports prepared by the
EC. These proxy indicators most closely reflect
the type of support that will be later provided
by the SCF: the first indicator shows the share

of public support that directly benefits EU citizens, while the second shows what part of

subsidies is distributed to provide energy efficiency.

410.2 Progress towards
climate neutrality

Progress towards the objectives

For the first objective, our findings might be
influenced by the data gaps on poverty and
social exclusion on regional level. Out of 39 EU
carbon-intensive regions selected based on
the OECD report (OECD, 2023), the data were
available only for 25 of them (Eurostat, 2023j).
Between 2017 and 2022, the carbon-intensive
regions covered by the analysis had around
20% lower ‘People at risk of poverty and social

exclusion’ rate compared to the EU average.
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Regional poverty rate

This indicator shows past development in
the ‘At risk of poverty and social
exclusion’ rate in 25 carbon-intensive
regions (Eurostat, 2023j, 2023k; OECD,
2023). The benchmark for this objective is
set by European Pillar of Social Rights
Action Plan (EC, 2019c).

The data show that the share of
Europeans living in carbon-intensive
regions who are at risk of poverty and
social exclusion saw an annual decrease
of 0.24%-points between 2017 and 2022.
Past change was slightly too slow
requiring at least 0.29%-points per year
to deliver required reduction of poverty
and social exclusion by 2030.
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Material deprivation rate

This indicator shows past development in
the four selected sub-indicators in the
‘Material deprivation’ rate (Eurostat,
2023f, 2023h, 2023a, 2023g). The
benchmark for this objective is set by
European Pillar of Social Rights Action
Plan (EC, 2019c).

The data show an average annual
decrease of 0.5%-points between 2016
and 2021 which can slightly slow down to
0.25%-points still meeting the target. This
means that the indicator is on track to
deliver on poverty and social exclusion
reduction.

For the selected types of material deprivation
which may be affected by the climate
transition we found that the number of
Europeans who are unable to afford sufficient
heating, nutritious food, mobility and to pay
their utility bills on time declined gradually for
the last decade in the EU as a whole
(Eurostat, 2023f, 2023h, 20233, 2023g), with
the exception of 2020. This coincided with the
period of economic growth picking up after
the years of turbulence following the Great
Recession of 2007-2009 and European debt
crisis. Between 2016 and 2021, the average rate
for the assessed indicators of material
deprivation decreased on average by 0.5%-
points which is on track towards the target set
by European Pillar of Social Rights Action Plan.

Importantly, the data included in the analysis

may not yet fully represent the impact of recent economic shocks (COVID-19 pandemics, fossil
fuel supply crisis). As the transition to climate neutrality will need to accelerate in the next few
years and the impact of current shocks subsides, the dynamics of both headline indicators will
be increasingly affected by the ability of public policies to support most vulnerable regions and

households in adjusting to the climate neutral economy and implementing required investments.
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Progress towards enabler 1: Creating green jobs

For the groups of economic activities covered
by our assessment (protection of ambient air
and climate, management of energy
resources), we see a steady 3.7% increase in
the employment for the period 2015 and 2020.
However, the dynamics of change are different
in the two subgroups. For the jobs related to
the protection of ambient air and climate,
since a sudden decline in 2016, followed by
another one in 2017 there is a persistent
increase in employment that goes until 2020.
Reaching back to pre-2015 data shows that
the decline was preceded by a slowdown in
production and a decline in employment in the
sector. A much more numerous group of jobs

Employment in
environmental goods
and services

This indicator shows past development in
the employment in environmental goods
and services in two subcategories —
CEPA 1 and CreMA 13 (Eurostat, 2023c).
No benchmark is available from an
official EU source.

The data show an annual increase of
3.7% between 2015 and 2020. This
development was heading in the right
direction but was too slow.

related to the management of energy has seen a steady growth over the same time period,

driving the overall performance of the indicator (Eurostat, 2023c, 2023l).

Employment in renewable
energy supply-chains

This indicator shows past development in
the direct and indirect employment in all
Renewable Energy Sources sector
(EurObserv’ER, 2020, 2022a). No
benchmark is available from an official EU
source.

The data show an annual increase of 1.3%
between 2016 and 2021. This development
was heading in the right direction, but far
too slow.

Direct and indirect employment in the
renewable energy sector also increased
gradually after a drop in 2019 reaching an
average annual increase of 1.3% between 2016
and 2021. As presented by the EurObserv’ER
indicator for equivalent replaced fossil
employment (EurObserv’ER, 2022), this
increase will play an important part in
reducing negative transition effects, as the
new opportunities and employment
possibilities will be complementary to those
lost in the fossil fuel industry — especially in
countries such as Germany, Romania and

Poland. In terms of job deployment, in 2021

the industry that employed the most workforce was heat pumps (26% of all EU RES

employment), which also remained the top industry in terms of the turnover, followed by solid
biomass (24% of all EU RES employment) and PV (16% of all EU RES employment). In 2021,
increase in RES employment was accompanied by a 13% increase in economic activity in RES

sector (EurObserv’ER, 2022).
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Progress towards enabler 2: Regional Just Transition policies

We are in the initial stage of implementing Just Transition policies in the European Union. For

the past two years, regional and national governments have worked on developing TJTPs

(Enabler 2., ‘share of Territorial Just Transition Plans accepted’) which will guide the

implementation of the Just Transition Fund, the key EU instrument for financing the economic

restructuring of carbon-intensive regions in 2020s. The next few years will be crucial, as the

financial resources will need to be efficiently allocated to the projects on the ground until 2027

(Enabler 2., ‘UTF implementation progress’).

So far, 67 TJTPs covering 93 regions have been
accepted by the EC, with only three regions in
Bulgaria still waiting for their policy-makers to
review their proposed Plans and submit the
final version to the EC. These regions’ failure
to deliver revised plans earlier resulted in their
lack of access to funding in 2022 (CEE
Bankwatch, 2023). Nevertheless, with almost
all regions having finalised their plans, the
preparatory phase of the JTF implementation
is almost over. The first events launching the
fund have already started in member states
(EC, 2023k). In its final shape, the JTF focuses
mainly on supporting SMEs (EUR 5.4bn EUR),

JTF progress
implementation

This indicator shows the pipeline of the
JTF (EC, 2023m). The benchmark for this
indicator will be 100% funds allocated by
2027 (end of the 2021-2027 multiannual
financial framework).

We expect JTF implementation data to be
available in the future (as it is with the
previous multi-year financial framework
data) and provided by the European
Cohesion Open Data platform.
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Share of accepted
Territorial Just
Transition Plans

This indicator shows how many TJTPs
were accepted by the EC, framing the
Just Transition financing in regions (EC,
2023m).

The data show in 2023, ~96% TJTPs were
accepted by May 2023, with only three
Bulgarian regions waiting for the final
submission of their plans. Although the
process should already be completed, it
is now rated as on track with TJTPs
delivery with the assumption that it will
be finished this year at the latest.

reskilling and employment (EUR 3.1bn), clean
energy (EUR 2.9bn), innovation and research
(EUR 1.9bn), land regeneration (EUR 1.6bn),
circular economy (EUR 0.7 bn) and investing in
large enterprises (EUR 576.1mln) (EC, 2023m,
2023n). These priorities are in line with the
goal of diversifying the economy and making it
less dependent on fossil industry. To enable
rapid deployment of the financial resources by
the Member States, 70% of resources will be
allocated within first two annual tranches of
the operational programs (EC, 2023n). We will

closely monitor the implementation process of
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the Fund in the following years, when the European funding should be progressively disbursed

to the regions in transition.

Progress towards enabler 3: Targeted support to vulnerable groups

The smooth JTF implementation and successful launch of the SCF in 2026 could prevent the

increase of poverty, social exclusion and material deprivation among vulnerable households and

regions. Since the direct support through the fund can be measured only after its

implementation (Enabler 3. ‘Social Climate Fund’s targeted support distributed to low-income

households’), for now, we analysed the extent to which in the past years energy subsidies

benefited households, especially in terms of support for energy efficiency purposes. We found
that since 2015 (previous EC reports show, that this trend dates back to 2008) energy subsidies

for households and energy efficiency purposes increased, which is advisable in terms of energy

poverty reduction. However, this occurred at varying pace: while the support for energy

efficiency purposes across the economy increased noticeably (over 3% per year on average), the

growth of the support distributed directly to households (including for energy efficiency

improvements) grew two times slower.

Share of support for
households

This indicator shows past development in
the share of EU energy subsidies
distributed to households and serves as a
proxy indicator, which will be replaced by
SCF distribution reporting once available
(EC, 2022a). No benchmark is available
from an official EU source.

The data show an annual increase of 1.2%
between 2016 and 2021. This
development was heading in the right
direction but far too slow and insufficient
to deliver on energy poverty reduction.
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Share of support for
energy efficiency
purposes

This indicator shows past development in
the share of EU energy subsidies
distributed for energy efficiency purposes
and serves as a proxy indicator, which
will be replaced by SCF distribution
reporting once available (EC, 2022a). No
benchmark is available from an official
EU source.

The data show an annual increase of
3.5% between 2016 and 2021, making this
change too slow.
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410.3 Conclusions and recommendations

Uneven progress during less turbulent times provides a warning for
the coming years: more should be done to ensure just and inclusive
outcomes in the period of multi-crisis and accelerating transition

While both headline indicators measuring Just and Inclusive Transition have improved in the
recent years, the progress was too slow for the ‘no region left behind” objective. What is more
concerning is that the indicator assessment covers mostly period of the relatively supportive
macroeconomic conditions (including the period of relatively high economic growth coming after
prolonged slowdown in the first half of 2010s), with full impacts of COVID-19 crisis and fossil
fuel price shock not fully visible in the data yet. Furthermore, as transition accelerates, it will
put more pressure on the carbon-intensive regions and vulnerable households to adapt.
Therefore, past performance should not result in policy-makers’ complacency, with next few
years providing a true test for the effectiveness of just transition policies in Europe.

From plans to implementation: ongoing capacity building and
coordination with the EU-wide policies needed to ensure that
carbon-intensive regions will utilise resources availoble from JTF

With nearly all the regions covered by the JTF having their Just Transition Territorial Plans
approved, the EU is moving towards implementation stage. Given much more dynamic economic
and regulatory environment than only a few years ago, it is crucial to ensure that the projects
supported via JTF are well-prepared and consistent with the new climate and energy targets.
The EU institutions and Member States should ensure that the regional authorities and
stakeholders are provided with appropriate technical support to develop, assess and implement
new projects, taking into account recent developments such as plans to accelerate the exit from

imported fossil fuels and strengthen the EU green industrial capacity.

No time to waste: preparing robust Social Climate Plans and
adjusting existing support schemes to provide affordable energy and
mMobility options for vulnerable households

Increase in the share of energy subsidies going towards households and energy efficiency
investment in the recent years signals a gradual shift which is in line with the type of
interventions require to mitigate potential negative distributive impacts of the transition. With

the recently approved Social Climate Fund providing additional source of financing investments
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in sustainable energy and mobility solutions for vulnerable households starting from 2026, the
responsibility now lies on the Member States to prepare ambitious Social Climate Plans which
will guide the use of the Fund. Furthermore, as the fossil fuel crisis continues, until the SCF
becomes available, the Member States should strengthen existing measures protecting the
vulnerable households by directing more funds to permanent solutions (e.g. deep renovations).

Caopturing the full potential of green jobs: more focus needed on
providing stable growth in demand for green solutions and skills
investment to improve matching between workers and job
opportunities

While the number of jobs related to protection of climate and energy transition has gradually
increased in the recent years, more can be done to ensure that this trend will accelerate in the
future and deliver stable employment. Uneven dynamics of the employment in the RES supply
chain illustrates the point: boom-and-bust cycles of green investments may not only put a
strain on the supply chains, but also result in the unpredictable waves of jobs creation and loss.
This, in turn, discourages long-term investments in skills, contributing to the problem of
mismatch between the green job requirements and workers’ experiences. Policy framework
which put an emphasis on predictable scale-up of clean technologies paired with support for
investment in the workers’ skills should help Europe realise the full potential of the transition

for its labour market.
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Box 13: Highlights from the assessment of Just and Inclusive Transition

Green jobs on the rise again

After stagnation in the middle of the last
decade, green jobs are slowly picking up on
the EU27 level. The potential for replacing
fossil fuel industry jobs by green jobs is high
especially in countries such as Germany,
Poland and Romania. This process is strongly
affected by the regulatory framework in
particular Member States, as well as market
driven industry development.

Just Transition Fund is moving to
the implementation phase

With almost all TJTPs accepted, the programming of
JTF is almost over. In the next four years funds for
carbon intensive region will be distributed to support
specific projects. Together with the SCF launch in
2026, these resources are key to enable sustainable
development of regions and help social groups
affected by the transition. Moving forward an efficient
and timely distribution is of essence to avoid adverse
impact.

The impacts of COVID19
pandemic and energy crisis

have not yet fully materialised
in available data

Although measured indicators on poverty and
social exclusion decreased again in 2021, with the
inflow of the 2022 data it will become clear if the

trend prevailed. This will set the scene for
managing the impacts of the accelerated
transition to climate neutrality in the coming
years.
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Box 14: National-level insights for Just and Inclusive
Transition

Bulgaria still delayed on TJTPs

Bulgaria remains the only Member State that has not
submitted the revised version of TJTPs. This delay cost the
country a EUR 100 million loss of resources from JTF
allocated in 2022 (CEE Bankwatch, 2023).

Germany, Romania and Poland with largest capacity to

replace fossil fuel jobs

According to EurObserv’ER estimations, Germany, Romania
and Poland has currently the biggest capacity to replace
fossil fuel jobs by employment in renewable energy sources
sector (EurObserv’ER, 2022).

Latvio pioneering energy efficiency subsidies

Latvia is pioneering the subsidization of energy efficiency,
allocating as much as 2% of its GDP for this purpose in 2020.
This amount accounts for two-thirds of the total subsidies
distributed in Latvia that year (EC, 2022a).
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411 Governance

Governance refers to the tools used by governments to align short-term actions with a climate
neutral future, ensure a sound evidence-base for decisions, coordinate across sectors, enhance

transparency and accountability, and foster public and political buy-in.

Overview

Achieving climate neutrality by 2050 at the latest is an unprecedented project for EU policy-
makers in both its scope and depth. Immense foresight is required to make far-reaching and
complex decisions for the future in an increasingly tight timeframe. Moreover, the
transformation will impact all corners of European society and economy and can only be
successful with buy-in from a broad coalition of stakeholders, politicians, and citizens (Jordan et
al., 2022). Therefore, a dedicated building block on governing the transition is essential for any

assessment of EU progress towards climate neutrality.

Governance pertains to the ‘institutional machinery’ and tools put in place by governments to
manage these challenges (Bali et al., 2021; Dubash et al.,, 2021). An effective EU system must
deliver several key functions (Duwe et al., 2017; RUdinger et al., 2018). First among these is a
credible signal for where the EU is headed. This should be complemented by procedures to
ensure the alignment of short-term actions with long-term goals through regular policy learning
cycles. The system must also coordinate key responsibilities across sectoral competencies
within the EU and among its Member States and provide a sound evidence base for policy
decisions. Finally, to enhance transparency and the legitimacy of public action, EU governments
must provide meaningful channels for stakeholder and public participation in all stages of
policy-making.

EU governments have made significant progress establishing governance systems that are
designed to tackle climate neutrality. The Governance Regulation adopted in 2018 provides
common ‘minimum governance standards’ for Member States, and the EU Climate Law from
2021 enshrines a framework for target-setting and monitoring progress at EU level (Evans &
Duwe, 2021). The following analysis shows that the governance building block is largely on track.

Still, there is substantial room for improvement.

The proliferation of overarching frameworks for climate policy-making (a key objective) is
trending in the right direction at national level, but a closer look at the underlying components

uncovers critical deficiencies in 2050 planning and monitoring processes. Innovative institutions
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like independent climate councils and citizens’ climate assemblies provide avenues for expert

and citizen input, respectively, but these are not always positioned to fulfil their potential for

policy impact. Awareness of the climate crisis and citizen support for an ambitious

governmental response is high, but public confidence in the adequacy of national climate

actions is lacking. And the adequacy of public involvement could not be measured properly: data

on the quality of consultations on EU policy impact assessments does not provide sufficient

information on their quality for climate policy relevant legislation. Moving forward these

consultations will be relevant across all policy areas, as the EU Climate Law emphasises

consistency with the climate neutrality goal as a requirement for all new policies. Transparency

on the effectiveness of existing participatory processes at EU level is important to be able to

fully measure progress on this building block. A negative indicator result could change the

overall positive picture.

4111 Objectives and enablers

Objectives: Putting in place a comprehensive operational framework
and fostering stable political and societal buy-in

Foundational to an EU governance system fit for climate neutrality is a comprehensive

framework that enshrines a credible signal for the direction and destination of change and

establishes structures (or re-organises existing ones) to get there. The existing EU climate

governance architecture is based on a series of
laws and policies directed at both EU and
national actors, but gaps remain. At European
level, the quality or added-value of new
institutions and processes under the EU Climate
Law remains to be seen (Duwe, 2022; Duwe &
Spasova, 2021). At national level, EU law requires
Member States to adopt minimum planning and
monitoring tools as well as multi-level climate
and energy dialogues (as outlined in the 2018
Governance Regulation). However, the national
landscape is uneven, with some countries
displaying more robust institutions and
embedded processes than others, not to
mention differences in implementation (Evans &
Duwe, 2021).
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Selected indicator:

Share of EU GHG emissions that falls
under a comprehensive climate
framework law at the national level
(%)

Note: ‘Comprehensive’ is
operationalised as: law must include a
long-term (i.e., post-2030 time
horizon), quantitative, economy-wide
reduction target and a short- and/or
long-term national policy planning
cycle (Averchenkova and Bassi, 2016;
World Bank, 2020)
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Selected indicator:

Share of EU citizens that supports
and has confidence in the transition
to climate neutrality [%)];

Sub-indicator: Share of public that
ranks climate change as a ‘very
serious problem’ facing the world
(%);

Sub-indicator (pre-2019): Share of
public that ‘agrees’ or ‘totally agrees’
that fighting climate change is good
for EU economy [%];

Sub-indicator (post-2019): Share of
public that ‘agrees’ or ‘totally agrees’
with EU climate neutrality target (%]

Note: composite indicator is an
average across the three survey
questions

With the mammoth share of policy effort falling
to Member States, robust national frameworks
are essential to achieving climate neutrality (CAN
Europe, 2022). Increasingly, national governments
have pursued dedicated legislation, in the form
of climate framework laws. Although these vary
significantly in their substance and thus their
ability to provide an operational framework and
mainstream climate across policy fields, such
laws are impactful because they consolidate and
align political priorities, have staying power
beyond election cycles, and can provide a strong
credible message to actors in both the public
and private spheres (Averchenkova et al., 2020;
Duwe & Evans, 2020; Nash & Steurer, 2019;
lacobuta et al., 2018; Lockwood, 2021). A strong
overarching national framework can also serve to
align local and municipal planning and
implementation. Therefore, the ‘share of EU
emissions covered by comprehensive national

climate laws’ is a strong measure of national

ownership and preparedness for a transition to

climate neutrality in the EU.

The transition to a climate neutral future depends on broad political and societal support and
ownership. Actions to reduce emissions must be retained and revamped across electoral cycles
to provide certainty and predictability to businesses and citizens. Recent history underlines the
importance of confidence and buy-in from European citizens. Germany’s energy transition saw
early successes in large part due to citizen-led, small-scale renewable energy deployment in the
2000s, but recent political debate over the government’s ambitious plans to phase out fossil
fuels in home heating systems has revealed limits to public acceptance, especially when the
cost to consumers is high (Hockenos, 2023; Morris & Jungjohann, 2016). The latest developments
in Germany echo the 2018 ‘yellow vest’ protests in France, which were motivated by energy price
concerns, underscored the need for equitable climate solutions (see also section 4.10) and led to
policy changes and a rethink on national participatory processes (IDDRI, 2018). In contrast, the
Fridays For Future youth movement is widely credited for placing climate front and centre in
European political discourse in the lead up to the 2019 EP elections (Deutsche Welle, 2019;
Marquardt, 2020).
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The biennial Eurobarometer survey on climate change provides reliable and representative data
from a sample of European society. Among other things, it asks EU citizens to state their opinion
on (1) the perceived seriousness of the climate crisis and (2) EU climate policy and, since 2019,
the 2050 climate neutrality goal. A composite indicator derived from responses to these
questions can provide a sense of ‘public support for and confidence in the transition to climate
neutrality’ in any given year.

Enabler 1: Integrated learning cycle for planning, policy-making, and
progress monitoring

An integrated policy learning cycle helps to ensure that actions are consistent with long-term
climate targets. A learning cycle forms around policy planning and agenda setting, policy
implementation in the form of programmes and packages of measures, and policy
review/revision based on information from monitoring (Howlett et al., 2020).

Planning tools, especially with a long-term time
horizon, serve as informative back casting Selected indicator:
exercises to elaborate pathways to reach

climate neutrality (Duwe et al., 2017). Under the

Paris Agreement all parties are invited to

Share of EU Member States (plus EU)
with an up-to-date and compliant

long-term strategy (LTS) (%]
communicate ‘long-term low GHG emission

development strategies’, and the EU . .
Note: ‘Up to date and compliant’ is

Governance Regulation obliges Member States operationalised as a strategy that is

to draw up aligned short-term plans (NECPs) no older than five years (i.e., based on

and national strategies with a 30-year time date of submission), fulfils at least the
horizon (LTS) every five and ten years, minimum content requirements of the
respectively. Actionable strategies incorporate Governance Regulation, and mentions

climate neutrality or net zero GHG
emissions in a national context.

inter alia milestones and decision points,
sectoral pathways, and policy impact modelling
and thus provide a blueprint for guiding near-
term government actions (Ross et al., 2021). The ‘share of EU Member States (plus EU) with an
up-to-date and compliant long-term strategy (LTS)’ is therefore a good indication of the
strength of 2050 planning processes across the
Selected indicator: EU.

Share of GHG emissions covered by a
governance system with national

progress monitoring that can trigger
additional governmental action [%] emission reductions. Ideally, the methods used

Regular progress monitoring is critical to ensure
that actions provide the necessary GHG

track progress in the real world, with adequate
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detail and scope. Accountability can be further strengthened when monitoring is coupled with
an ‘action trigger’ mechanism that requires the refinement of existing policies or additional
measures in the case of insufficient progress. This effectively ‘closes’ the loop of the policy

learning cycle and is investigated here with the ‘share of GHG emissions covered by a governance

system with national progress monitoring that can trigger additional governmental action’.
Importantly, a national mechanism for progress monitoring is in addition to EU reporting
obligations and the review and revision of planning tools to account for new evidence and

economic developments.

Enabler 2: Robust institutional arrangements to ensure a coherent
approach to the climate neutrality transition

Robust governance institutions are associated L
. . . . - . Selected indicator:
with higher climate policy ambition and positive

policy outcomes (Guy et al., 2023). Institutional Share of EU Member States (plus EU)

arrangements encompass a wide range of with a permanent independent

governance mechanisms, including inter- scientific advisory body for climate

ministerial coordinating bodies, expert advisory

councils, as well as framework laws and Note: there must be a legal

organising principles. Because of the technical, requirement for government to consult
far-reaching, and complex nature of the climate and/or respond at some point in policy
crisis and its solutions, scientific climate formulation or review.

councils, in particular, have become a critical

ingredient strong governance (Averchenkova et al., 2018; Weaver et al., 2019). Established ‘by
government, for government’, climate councils are often independent and serve several roles,
such as expert advisors for policy formulation and watchdogs to monitor and point out
weaknesses in governmental action (Evans & Duwe, 2021). The first indicator ‘share of EU

Member States (plus EU) with a permanent independent scientific advisory body for climate

policy’ tracks the uptake of expert councils across EU governments, with the important qualifier

of a legal requirement for government to consult at some point in policy formulation or review.

Climate policy-making is a complex

Selected indicator: organisational challenge, spread across

Share of EU Member States (plus EU)
that shows evidence for a coherent all-

of-government approach [%)]

ministries and agencies, each responsible for a
different sector of the economy, and often with

competing priorities. Climate policy integration

across policy areas is thus needed to ensure a

cohesive, all-of-economy approach to tackle the

scope of the crisis (Tosun & Lang, 2017). Such
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mainstreaming of climate concerns can be furthered in many ways, including dedicated
coordinating bodies, processes that link climate decisions to government spending legislation, or
setting sectoral emission budgets and targets. It is monitored here with the ‘share of EU Member
States (plus EU) that shows evidence for a coherent all-of-government approach.’

Note: A further indicator related to the integration of climate into EU foreign policy and

institutions is included in section 4.13.

Enabler 3: Frequent, early, and effective participation processes to
improve policy decisions

Inclusive processes that allow for early,

frequent, deliberative, and effective Selected indicator:

participation can strengthen policy-making and

promote buy-in to the climate neutrality Share of EU Member States (plus EU)
governments that has commissioned
a country-wide citizens’ assembly on
climate [%)]

objective (Finnegan, 2022). These can range
from one-off public consultations to more

institutionalised formats, such as dedicated Note: Climate assemblies are

citizens’ or stakeholder engagement platforms, weighted along two criteria: (1) budget

including citizens assemblies. Since 2018, provided and (2) governmental

Member States are required to pursue response to operationalise

‘multilevel climate and energy dialogues’ and ‘governmental attention and
investment’.

must set reasonable timeframes to facilitate
‘early and effective’ opportunities for public
consultation in the preparation of climate plans and strategies (Governance Regulation, Art. 10
and 11). However, as information is scarce on the frequency, inclusivity, and effectiveness of
existing processes, we have applied the ‘share of EU Member States (plus EU) governments that
have convened a country-wide (or EU-wide) citizens’ assembly on climate’ as a proxy indicator.
Climate assemblies are becoming more and more common with approximately 150 documented
cases across Europe, albeit many of these are sub-national. Given their high public visibility and
involvement of ordinary citizens, climate assemblies can be a particularly impactful approach to
implementing the Governance Regulation requirement for Member States to pursue multi-level
climate and energy dialogues. They allow a range of voices and interests to be heard and are a
sign that European governments realise the central importance of participation to engender
buy-in to policies for climate neutrality. However, to date, assemblies tend to be single
occurrences and vary in their participation, length, and degree of governmental response
(KNOCA, 2023).
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The effectiveness of public consultation on
Selected indicator: policy-making at EU level is evaluated annually

by the Regulatory Scrutiny Board within the
Quality of public and stakeholder
consultations on EU climate policy
impact assessments [Index 1-4]

context of its reporting on the implementation of
EU Better Regulation. One specific component of
the report looks at ‘quality of public and
stakeholder consultations on EU policy impact
assessments’. Insights from this exercise could in theory serve as a suitable indicator for the
effectiveness of existing participatory processes at EU level. However, the form in which
information is presented makes external analysis challenging. For one, the information is
qualitative and secondly there is often no breakout for climate policy specifically. The underlying
data is not accessible to the public. While the Regulatory Scrutiny Board also issues opinions on
individual impact statements from the EC, there is no quantitative measure for the consultation
evaluations or summary of the opinions for climate policy.

411.2 Progress towards climate neutrality

Progress towards the objectives

A strong governance system for climate neutrality must establish an operational framework for
policy-making and foster public and stakeholder buy-in to the transition. Between 2017 and
2022, EU Member State governments made substantial progress in establishing comprehensive
frameworks for long-term climate policy-making. In this period, the share of EU GHG emissions®
that fell under a comprehensive climate framework law at the national level rose by 37%
annually, from 14% to 59%. In 2022, ten EU countries had a qualifying law in place. Another five
countries had a law, but these were missing either a post-2030 time horizon or adequate details
on planning to qualify under our assessment. This landscape is dynamic as new laws are
adopted and existing laws revised to account for international, EU, and national developments.
At the time of writing, an additional five EU laws were currently being drafted or considered in
Estonia, Italy, Latvia, Slovakia, and Slovenia, and at least three laws were undergoing revision —
in Austria, Bulgaria, and Liechtenstein. Importantly, the sharp increase in the share of emissions

covered by a law in 2019 can be explained by adoption of the German law. Germany alone

8 To isolate year-to-year variation associated with the adoption of climate framework laws, emissions shares
are calculoted from 2015 data ond remain static over the period.
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accounts for approximately a quarter of EU emissions. More recently, the trend has plateaued as
lower-emitting countries like Portugal and Ireland have adopted (or in latter case of revised)

laws.

The speed at which climate framework laws have taken hold in the EU is a promising
development and, while there is room for improvement on existing laws, EU governments are
currently on track to ensure an operational and comprehensive overarching framework for
climate policy-making. The EU Climate Law from 2021 and its upcoming review in 2024 is further
support for this assessment. However, aside from voluntary sectoral roadmaps, the EU law does
not include planning cycles for the Union as a whole and thus would fail to qualify as
comprehensive under this assessment (Duwe et al., 2022).

Climate framework laws often incorporate many of the features of climate governance systems
investigated by the indicators in this section, including long-term planning, national progress
monitoring, scientific advice, and participation (Duwe & Evans, 2020). However, while these
governance mechanisms can exist outside of a law, framework laws often serve to consolidate
and organise national climate action across decades and thus political cycles, lending credibility
to governmental action (Lockwood, 2021). As legislative instruments, the process of adopting
and revising laws often frames the national public discourse and can serve as a powerful means
to furthering the second key objective of EU climate governance: fostering stable support and

confidence in the transition to climate neutrality.

The other objective chosen for this building block is support by citizens. Climate change has long
been a key issue of concern for Europeans. Between the years 2011 and 2021, the share of
citizens that support the EU climate action rose from 73% to 84%, a 2% annual growth rate. The
steady but slow growth rate is due in large part to a ceiling effect - i.e., public support cannot
be much higher — and is therefore on track. In 2021, 78% of Eurobarometer survey participants
ranked as a ‘very serious problem’ for the world, and an overwhelming majority, 90%, supported
the climate neutrality target. Although left out of the indicator analysis due to the lack of
historical data, the latest survey in 2021 further includes a question on confidence in national
climate action. Across the EU, only 19% of responders thought that their government was ‘doing
enough on climate’. However, among those participants who also viewed climate change as a
‘very serious problem’, this figure was only 13%. These data paint a less promising picture of EU
citizens’ confidence in national responses to the climate crisis. Thus, while there is evidence for
stable public support for the EU’s climate neutrality project, confidence in governmental action

is lacking.

Taking a closer look at development of the first sub-indicator question over time — between 2011

and 2015, 68 to 69% of Europeans considered climate change a ‘very serious problem’. This was
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followed by 10%-point increase from 2015 to 2019. It is somewhat surprising that concern was
not higher in the lead up to the highly anticipated adoption of the Paris Agreement in December
2015. Still, these data may point to a delayed ‘Paris effect’ (see, e.g., Tingley and Tomz, 2020) on
public opinion that is also reflected in the increasing number of multi-lateral discussions,
reports, and negotiations framed around the 1.5 degree target. The trend also coincides with the
international spread of the Fridays For Future youth movement originating in Europe.

Notably, the largest jump in the composite indicator occurred between the 2017 and 2019
surveys, raising 9%-points from 77% to 86%. This is caused by changes to how the underlying
survey questions are formulated. For surveys 2011-2017, we assess responses to a question on
whether climate policy was good for the European economy. The share of public that ‘agreed’ or
‘totally agreed’ that fighting climate change was good for EU economy peaked at 90% in 2013
but dropped to 79% in 2017. However, since 2019 this question has been replaced with a set of
related questions, including general support for the climate neutrality target in 2019. Support for
the climate neutrality target has remained stable starting at 92% in 2019. Although further
investigation is needed, the variation in responses suggests that some Europeans support the
ends but not always the means of EU climate action.

Share of EU GHGC emissions
that falls under a
comprehensive climate
framework law

at the national level

This indicator shows past development in
the share of EU GHG emissions that are
covered by a comprehensive national
climate framework law (own research;
Ecologic Institute, 2023; EEA, 2023b;
Grantham Research Institute, 2023). No
benchmark is available from an official
EU source.

The data show an annual increase of 37%
between 2017 and 2022. This
development, while recent, puts the EU
on track to ensuring an operational and
comprehensive framework for tackling
challenges and making the right decisions
en route to climate neutrality.
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Share of EU citizens that
supports and has
confidence in the
transition to

climate neutrality

This indicator shows past development in
the share of EU citizens that supports
and has confidence in the transition to
climate neutrality (Eurobarometer, 2011,
2014, 2015, 2017, 2019, 2021). No
benchmark is available from an official
EU source.

The data show an annual increase of 2%
between 2011 and 2021. This
development, while seeming slow,
reflects stable public support for the
climate neutrality transition (84% in 2021)
and is thus on track. However, 2021 data
omitted from the analysis show a lack of
public confidence in governmental
response, which lessens the otherwise
positive outlook.
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Progress towards Enabler 1: Integrated learning cycle for planning,
policy-making, and progress monitoring

Despite the positive trend towards operational climate policy frameworks, the data show that
long-term strategic planning — a crucial component thereof — may not be given sufficient
attention. In 2021, half (50%) of EU Member States (plus the EU itself) had in place an up-to-
date and compliant LTS that accounted for climate neutrality in a national context. This is up
from 2019 when only four such strategies existed. Keeping in mind that EU law required Member
States to submit their strategies by January 2020, such rapid development (67% annually over
the period 2017-2022) in long-term planning should not come as a surprise.

However, non-compliance and delayed submissions underscore governance weaknesses. Eleven
strategies were discounted in the analysis for failing to comply fully with the content
requirements set by EU law, and of these, the Czech and German strategies ‘lapsed’ in 2021 and
2020, respectively. Three countries have yet to produce a strategy at all (Ireland, Poland, and
Romania). The EU LTS dating from 2018 only barely qualifies as ‘up-to-date’ under the five-year
cut-off — albeit much of the underlying modelling has been updated since (e.g., in the impact
assessment of the Climate Target Plan). These findings are especially concerning because the
current Governance Regulation mandatory content guidelines for LTSs are already weak (Duwe,
2022; Oberthr et al., 2023). For instance, there is no provision that requires quantitative post-
2030 figures for reductions or removals — two crucial components of an actionable vision for a

net zero future.

The upshot? While progress at a national level is commendable, EU governments are
nonetheless too slow on meaningful long-term planning for climate neutrality. It is important to
point out that many LTS submissions pre-date the 2021 EU Climate Law provision that ensures
national strategies are ‘consistent with the Union’s climate neutrality objective’. Moving forward
it is unclear how Member States will operationalise ‘consistency’ to remain compliant short of
setting a net zero date. Overall, although a long-term planning cycle has been set in motion by
minimum governance standards imposed by regulation, it seems to be under-utilised and
under-emphasised in the EU (see also Velten et al., 2022).

If long-term strategies should draw a path towards climate neutrality, progress monitoring
ensures that governments do not stray too far from it. EU law requires Member States to report
annual emission inventories and every two years on progress towards their NECPs, detailing
specific policies and measures (PaMs). Yet, some countries have adopted mechanisms that go
beyond these basic reporting commitments. In the period, 2016 to 2021 the share of EU GHG
emissions covered by a national monitoring system with an ‘action trigger’ rose from 2% to 44%,

an annual growth rate of 64% (as above, emissions shares are calculated from 2015 data and

m
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remain static over the period). However, the increase is explained almost entirely by France and
Germany, which together accounted for 37% of EU emissions in 2015, and both passed climate
laws in 2019 that appreciably enhanced national climate policy monitoring. Prior to 2019, only
Austria had a qualifying system in place, but this is now pending revisions to its 2017 Climate
Protection Act. All in all, in 2021, only four countries had national progress monitoring with an
action trigger — Netherlands, Germany, France, and Denmark.

Other systems for national progress monitoring exist in at least ten other EU countries, but
these are not designed to oblige the government to pursue additional measures. However, in
some cases, this is not clear due to vague wording in the language of the implementing
regulation, e.g., Greece, Sweden, Latvia. Additionally, an annual progress report, especially if
submitted to parliament and subject to public debate, can trigger new policy-making in practice.
Overall, given that the trend can be explained by developments in two countries only, the
proliferation of better practice national progress monitoring for climate neutrality is headed in
the right direction but considered as too slow.

Share of EU Member States
(plus EU) with an
up-to-date and

compliant long-term
strategy (LTS)

This indicator shows past development in
the share of EU Member States (plus EU)
with an up-to-date and compliant long-
term strategy (LTS) considering the EU
Governance Regulation provision for
Member States to update these by 2025
(own research; EC, 2023p; Velten et al,,
2022b).

The data show an annual increase of 67%
between 2017 and 2022. This rapid
development is due largely to the
impulse created by the Governance
Regulation. However, progress is
nevertheless too slow; only 50% of EU
governments had a legally compliant
strategy in 2022, well after the original
deadline of January 2020 and robust
long-term plans are needed now to steer
decisions in the short-term.

Obtenu pour vous par il

Obtained by

@ ¥ agence europe

Share of GHG emissions covered
by a governance system

with national progress
monitoring that

can trigger additional
governmental action

This indicator shows past development in
the share of GHG emissions covered by a
governance system with national
progress monitoring that can trigger
additional governmental action (Ecologic
Institute, 2023; EEA, 2023b; Evans &
Duwe, 2021). No benchmark is available
from an official EU source.

The data show an annual increase of 64%
between 2016 and 2021. This
development is too slow as the trend is
explained largely by the governance
systems in only two countries. Only four
national governance systems have a
qualifying monitoring mechanism in
place. This underscores a lack of robust
national monitoring that can trigger the
necessary policy revisions.
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Progress towards Enabler 2: Robust institutional arrangements to
ensure a coherent approach to the climate neutrality transition

The transition to a climate neutral economy must be based on decisions that are grounded in
the best available scientific evidence. In this spirit, the EU Climate Law encourages all Member
States to establish independent scientific advisory councils for climate policy, but it stops short
of prescribing this to national policy-makers. The rate of adoption of these institutions has
picked up in the last half decade — between 2016 and 2021 the share of EU Member States plus
the EU with a climate council increased from 7% to 29%. This signifies a promising average
annual growth of 34%. More concretely, in 2021, there were eight councils with a strong anchor
and function to play vis-a-vis governmental climate action. The oldest among these is the
Danish Climate Policy Council, operational since 2015 and the newest addition is the EU
Scientific Advisory Board on Climate Change, which was adopted with the EU Climate Law in
2021.

For our analysis, we consider only those

Share of EU Member States
(plus EU) with a permanent
independent

scientific advisory

body for climate policy

This indicator shows past development in
the share of EU Member States (plus EU)
with a permanent independent scientific
advisory body for climate policy (Ecologic
Institute, 2023; Evans & Duwe, 2021). No
benchmark is available from an official
EU source.

The data show an annual increase of 34%
between 2016 and 2021. Given that four
councils have been established in the last
couple years alone, the potential impact
of the EU Advisory Board, and the
number of councils pending, this
development is on track to ensure the EU
has a sound evidence basis for policy-
making on the path to climate neutrality
in 2050.

Obtenu pour vous par il

@ ¥ agence europe

climate councils that are ‘scientific’, i.e., do not
include stakeholder or other interest groups,
and have a concrete role in their national
governance context. This means the
government must consult or respond to the
council’s input at some point in the policy
cycle — planning, policy formulation, or
monitoring. While integration into national
governance processes has been argued to be
an important prerequisite for having an impact
on policy formulation, in addition to ample
resources and a supporting secretariat (see
e.g. Averchenkova et al., 2018; EEA, 2021b;
Evans & Duwe, 2021), we are aware of
individual cases in which a national council
has changed policy direction without such a
clear mandate. This is often due to the
academic reputations of its members and
weight in public discourse; climate councils
are naturally seen as legitimate voices on
national matters. For instance, the Finnish

Climate Panel has taken upon itself to provide

regular monitoring of governmental actions and its proposal for an earlier 2035 climate
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neutrality date was incorporated into the 2022 revision of the Finnish climate law (Finnish
Climate Panel, 2021). The Climate Policy Observatory in Luxembourg is obliged to produce an
annual progress report but there is no requirement for the government to consider this or other
outputs. Prior to a revision to the Greek climate law in 2022, the Scientific Committee on
Climate Change had no dedicated role, but in the future, it will offer comment on each national
carbon budget and adaptation plan.

The integration of institutionalised expert advice in climate policy making is occurring at a
positive pace and we cautiously assess this to be on track to provide valuable and much-needed
input to the transition to climate neutrality. Despite this optimistic outlook, it is important to
note the regional variation here. To date, most of the development has been limited to northern
Europe. In 2021, only three of the eight national climate councils with a concrete role in their
respective national governance systems were from southern European countries and none were
found in Central and Eastern (CEE) EU Member States. Still, there is reason to believe this
dynamic is changing. At the time of writing, brand new institutions in Lithuania and Slovenia
were omitted from analysis for lack of information on their role and operation. Moreover, the EU
Advisory Board included in its 2023 Work Programme specific plans to engage with national
experts, especially in Southern and Eastern European countries, which could serve to further
promote the spread of climate councils in those countries without dedicated institutions. In
place of a permanent institution, countries may also utilise other avenues for scientific input

(e.g., targeted consultations, working groups, etc.).

New institutions, like climate councils, as well as other institutional arrangements can support a
cohesive approach to climate policy-making, one that brings diverse governmental offices
together and aligns actions. Environmental and more recently climate policy integration (or
‘mainstreaming’) has a long history in EU policy-making (EC, 2023i) and serves as a central
component of the EU Better Regulation Agenda via the ‘do no significant harm’ principle and
more recently the inclusion of climate neutrality consistency as a guiding question for impact
assessments of Union measures (EC, 2021n; see indicator on Regulatory Scrutiny Board
assessments below). Past research also reveals signs of climate policy integration at national
level, especially pertaining the marriage of climate and energy policies (Kettner & Kletzan-
Slamanig, 2020; Matti et al., 2021; Schmidt & Fleig, 2018). Still, compiling evidence of an all-of-
government approach is challenging and limited by a lack of data on how mainstreaming has
developed over time. As such, a reliable assessment of the share of EU Member States (plus EU)
that shows evidence for a coherent all-of-government approach to climate neutrality is beyond

the scope of this year’s report due to insufficient data.

Nevertheless, specific anecdotal developments are worth mentioning in this context. One

method of furthering climate policy integration often used by governments are provisions that
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align budgetary spending with climate objectives. The EU has dedicated approximately EUR 670
billion in 2022 prices to the climate neutral transition by requiring that at least 30% of funding
from the ‘Multiannual Financial Framework’ (MFF) for 2021-2027 and NextGenerationEU flow
into climate spending (EC, 2022i). The OECD Green Budgeting Database surveyed budget officials
in EU countries in 2020 for similar provisions at national level finding that nine EU countries
practice some form of green budgeting - i.e., have a budgeting system that include ‘special
processes or tools that are used to encourage environmentally responsive policy making and
help achieve green goals’ (OECD, 2020). Some countries, such as Sweden, also intentionally align
climate planning or reporting cycles with the budget cycle to prioritise climate actions in
spending debates (see Art. 4 of the Swedish Climate Act).

Another approach to integrating climate

policy-making across governmental ministries Share of EU Member States

and competencies is the creation of (plus EU) that shows

coordinating commissions and inter- evidence for a coherent

ministerial working groups. According to a 2021 all-of-government
approach

survey of European national climate
This indicator shows the share of Member

States and the EU that has a governance
framework that ensures a high degree of
coherent climate policy integration and
mainstreaming.

governance, over half of EU Member States
had some form of internal coordination
mechanism for climate policy in place, often in
the form of a roundtable or executive
committee tasked with overseeing policy There is a lack of comprehensive data.
formulation (Evans & Duwe, 2021). Recent

high-profile examples include the Frans

Timmermans’ office as Commissioner for the

Green Deal, leading the EU’s work to implement the EU Green Deal and EU Climate Law; the
German climate cabinet of ministers; and the new French prime ministerial post for ecological
planning. However, a recent empirical study suggests that success of these cross-government
institutions depends on the policy-making culture and general acceptance of climate actions

(Guy et al., 2023).

Future research could explore the possibility of a composite indicator based off these and other
common approaches for promoting climate policy integration and an all-of-government

approach to the climate neutrality transition, but data and information challenges remain.
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Progress towards Enabler 3: Frequent, early, and effective
participation processes to improve policy decisions

Frequent, early, and effective public participation is crucial for the success of climate policies at

both EU and national levels. In our analysis we consider the spread of citizens’ climate

assemblies as well as the quality of stakeholder consultations within the context of the EU

Better Regulation Agenda.

Citizens’ climate assemblies are a promising
method of engaging with the interested public
on the direction and approach to climate
action in the EU. This new policy innovation
has spread to many European countries and in
at least one case (i.e., Spain) is dictated by a
climate framework law (Carrick, 2022; Elstub
et al,, 2021; KNOCA, 2023). Currently, there is
no EU-level law or policy that mandates the
establishment of dedicated climate
assemblies for EU Member States. While the
Conference on the Future of Europe — which
included a session on sustainability — was an
EU-wide citizens’ assembly, it has not yet
been turned into a permanent platform.
Nevertheless, between 2018 and 2022, the
share of EU countries that convened a
national climate assembly grew steadily.
Ireland was the first country to organise an
assembly and in the following years was
followed by Austria, Denmark, Finland, France,
Luxembourg, and Spain. This represents an
annual growth rate of 52% — a positive, on
track trend, especially considering the novelty
of this policy innovation. We expect additional

countries to follow suit in the coming years,

Share of EU Member States
(plus EU) governments that has
commissioned

a country-wide citizens’
assembly on climate b

This indicator shows past development in
the share of EU Member States (plus EU)
governments that has commissioned a
country-wide (or EU-wide) citizens’
assembly on climate (KNOCA, 2023). No
benchmark is available from an official
EU source.

The data show an annual increase of 52%
between 2018 and 2022. Given the
novelty of climate assemblies in the EU
as a channel for public engagement, this
represents a positive on track trend.
Regardless of this steady increase, the
degree to which EU Member States will
continue to pursue climate assemblies is
unclear, as it is affected by a range of
factors. The degree to which these
become integrated into national
governance systems with any regularity
also remains to be seen.

but, as with the state of play for independent scientific climate councils, the regional disparity

on citizens’ climate assemblies (especially in CEE countries) is cause for concern.

Naturally, not all climate assemblies are on the same footing when it comes to their substance

and impact. To get at the different realities we qualify the existence of an assembly with the
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level of attention given by government. This is operationalised along two criteria: (1) the
operating budget and (2) official public response (or written commitment to respond) by the
ministry or other governmental authority. Operating budgets range from EUR 20,000 to over EUR
4 million, suggesting a significant variation in resources, possible reach, and size. Apart from
Austria, Denmark, Finland, and Spain, all climate assemblies have received an official response
by government, albeit these differed in substance and format. In France, President Macron
committed to supporting 146 of the 149 proposed measures that arose from the assembly, and
in Luxembourg a parliamentary debate was called on the assembly conclusions. The Irish case
presents the most promising evidence of impact as its deliberations led to the declaration of a

climate emergency and influenced the governments Climate Action Plan published in 2019.

Despite the steady increase of climate assemblies in the EU, the rate of adoption of remains
unpredictable as it is affected by a range of factors, including changes in government, societal
attitudes towards climate action, and the success of existing climate assemblies in achieving
their objectives. Most importantly, the degree to which climate assemblies will become a
regularly recurring and integrated component of national climate governance remains to be

seen.

In addition to dedicated forums for

participation, EU governance can improve the

Quality of public and

stakeholder consultations quality and effectiveness of climate policies,

on EU climate policy
impact assessments

This indicator shows past development in
the quality of public and stakeholder
consultations on EU climate policy
impact assessments (RSB, 2016, 2017,
2018, 2019, 2020, 2021). No benchmark is
available from an official EU source.

Despite some indication that the trend is
headed in the wrong direction, the
analysis is limited by insufficient data and
challenges to interpretation.

increase their legitimacy, and build public trust
in decision-making, by involving the public and
stakeholders in policy impact assessments
under the Better Regulation Agenda. This
initiative, in combination with several related
EU provisions, translate the UN Aarhus
Convention and the public’s right to participate
in environmental decision-making into EU law
making. The EC lists 67 climate action-related
consultations on the ‘Have Your Say’ web
portal for the years 2019 through 2023 (EC,
2023l). The quality of the information base and
open public consultations is reported annually
by the Regulatory Scrutiny Board. Although the
methodology has changed year-to-year, the

general approach grades the information base on an index of 1-4, with 1 = ‘unsatisfactory’ and 4
= ‘good’. While the underlying assessment data are not available, it is possible to derive these

scores from the report themselves.
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Over the period 2016-2021, the index decreased by 3% per year pointing to a general weakening
in quality of the consultations, which ranged from 3.1 in 2017 to 2.7 in 2021. At face value, this
trend is headed in the wrong direction. Qualitative descriptions in the reports paint an equally
negative picture. For instance, the 2021 report states that, ‘stakeholders’ views were obtained,
but insufficiently reflected in, for example, the problem definition or the discussion of the
impacts. Too often, the consultation outcomes were wrongly used as if they were the result of a

representative survey.’

Indeed, the 2021 report highlights consultations as a weakness of the impact assessments
overall (RSB, 2021). However, our trend analysis comes with significant limitations due to
insufficient data and challenges to interpreting the data that does exist. First, information is
missing for the years 2016 and 2019 and the reports do not include explicit values for the quality
of public consultations as these are combined with a broader assessment of the information
base and methodology. Finally, the reports do not distinguish between policy fields and
therefore it is not possible to determine if the trend holds for climate action impact
assessments alone. Since the adoption of the EU Climate Law, the EU climate neutrality target
must be considered when assessing the impact of all new Union measures, and therefore,
arguably all EU policy is covered by this additional assessment criterion. This new requirement
underscores the complexity of the net zero transition and its relevance to all policy formulation
and associated public consultations. Moreover, recent shocks, such as the pandemic as well as
the Russian war against Ukraine and the ensuing energy crisis, underline the importance of a

resilient and reflexive governance system.

This difficulty in obtaining a precise picture of the effectiveness of EU public consultation
processes under the Better Regulation Agenda points to a lack of transparency in the system
and the need for additional accountability improvements. The Regulatory Scrutiny Board fulfils
an important function in this regard but could do a better job framing its assessment in a way
more accessible to outside observers. The public consultation component deserves more
attention and detailed evaluation, and further reporting could push EU institutions to improve

existing participatory mechanisms.

411.3 Conclusions and recommendations

The analysis paints a cautiously optimistic picture of EU progress on governing the transition to
climate neutrality. Progress has been made on many fronts, but several problems remain, which
must be solved soon to avoid derailing or undermining those governance mechanisms, which are
working well. Below we outline three main insights that arise from the analysis of the EU

governance objectives, enablers, and their underlying indicators.
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A solid foundation to build from: The rate of adoption of national
climate framework laws is evidence that many EU countries are
serious about climate neutrality

Climate framework laws are spreading quickly across Europe with new legislative drafts and
revisions to existing laws appearing every few months in recent years. This trend suggests that
EU governments are improving their ability to manage decision-making on climate action for the
ling-term transition. But climate framework laws come in many forms, and some are more
comprehensive than others. At the time of writing, six of sixteen existing national laws in the EU
were missing either clarity on post-2030 emission reductions or an integrated climate planning
and policy-making cycle to ensure continuous action. Naturally, the short- and long-term
planning cycles required by the Governance Regulation and the distribution of non-ETS emission
reductions shares via the EU Climate Law step in to fill in some of these gaps.

Still, despite an overall positive trend, the political situation in many countries has delayed or
entirely frozen discussions, and developments — such as the expiration of the Austrian law or
the early 2023 decision in Germany to do away with sector-specific emission budgets (an
otherwise unique strength of the 2021 German Climate Protection Act) — prove that the door can
swing both ways. Moreover, while there is momentum there is a risk that the trend will plateau
off because of the political difficulties to enacting climate legislation in a handful of EU
countries, such as Italy, Poland, and potentially Czechia. The indicator for this objective
considers the share of GHG emissions to add weight to laws in countries that account for a
greater share of EU emissions. These two countries accounted for over 20% of EU GHG

emissions in 2015 and thus are important holdouts in the adoption of operational frameworks.

The good news is that things are changing fast, and most revisions in the past for the most part
served to improve not dismantle legal frameworks. National governments (and the EU) should
see climate framework laws as ‘working foundations’ and be willing to review and revise these
to improve upon procedures and institutions over time. All EU countries should adopt climate
framework legislation that at the least enshrines a national vision for 2050 and their existing

obligations under EU law, i.e., short- and long-term planning cycles.

Implementation gaps: Long-term planning and national progress
nmonitoring have been largely neglected and must be improved

A framework is only as strong as the components it is built from. The analysis finds that many
national systems lack good practice specifically on long-term planning and national
monitoring processes. The trend in the development of said processes, while headed in the right
direction, is moving too slowly considering that Member States are already behind in submitting
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compliant LTSs and governance systems with a built-in accountability mechanism in the form of
an action trigger are a rarity. This finding points to a current lack of ownership in implementation
of the EU climate neutrality project at national level.

If EU Member States continue to revise and develop their LTSs at the same rate as over the last
five years, the trend suggests that only around the start of 2025 we will have 28 fully compliant
strategies (27 Member States plus one for the EU). Of course, this is impossible to project with
any degree of certainty, but as a thought experiment, this means EU governments will
essentially ‘get it right the second time’ — LTSs were due January 2020 but are scheduled for an
optional update in 2025. However, even a fully compliant strategy is not necessarily of adequate
detail. The EU Climate Law requires national LTSs to be consistent with the EU climate
neutrality goal but does not offer any explanation of what this means in practice. The original
guidance and mandatory content requirements found in the Governance Regulation are likewise
vague and may be one reason for the range of quality in the first batch of submissions (Velten et
al., 2022).

On monitoring, only four countries have an action trigger. Given the size of these countries, this
still accounts for a sizable share of EU emissions: 44%. The remaining countries, especially those
in the process of devising or revising a climate framework law should strive for the highest level
of accountability when it comes to designing a monitoring mechanism. In addition to a trigger
that realigns national actions with their intended aims, this could include specific legal
provisions that require a progress report be sent to parliament (e.g., as in France, and Germany),
that all reporting is made public (e.g., Finland), or a feedback loop between government and an

expert council, in which all consultation and official response is published (e.g., Denmark).

More voices ot the table: Independent scientific climate councils and
citizens' climate assemblies are promising new policy innovations

Independent scientific climate councils and citizens’ climate assemblies have the potential to
enhance the transparency, credibility, and robustness of EU and national climate policy
decisions — but only If given the attention (and resources) they deserve. While these are
relatively new additions to the climate governance toolbox, there is strong evidence of their
impact, and the rate of adoption at national level over the last five years is likewise telling (for

reviews see Thorman & Capstick, 2022; Weaver et al., 2019).

Nevertheless, national (and EU) policy-makers should provide new institutions with sufficient
resources and the attention they need to ensure actual policy impact. If governments do a
lacklustre job in setting up an expert body or convening a citizens’ assembly, they risk

undermining their purpose, and essentially set these new institutions up for failure. Moving
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forward, citizens’ climate assemblies should become a regularly recurring process, possibly on a
biennial or three-year basis (given the longevity of impact) — and include a large-scale focus
group or sounding board for policy-makers to gauge public sentiment. Governments should then
provide good faith responses and follow up on citizens’ demands, at least with justification if
another direction is taken.

Independent scientific climate councils must be provided with a secretariat that has
communications and research staff to support and disseminate the experts’ conclusions.
Notably, as mentioned above and evidenced in past research these are sufficient but not
necessary conditions for successful impact on policy formulation (Evans & Duwe, 2021). Councils
must be embedded in existing decision-making processes by design with a clear mandate to
interject in at least on stage of the policy cycle. Although it was only established in 2021 and
fully operational in 2022, the EU Advisory Board has few concrete anchors in EU policy-making
but has already begun to establish itself as a clear monitor of progress, despite its vague

mandate.
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Box 15: Highlights from the assessment of Governance

Sufficiently detailed planning and
proactive national monitoring for
the climate neutrality transition

were missing most EU Member

Comprehensive legal frameworks and
new institutions for governing the
transition are being adopted at

national level at a promising rate. States.

Climate framework laws and independent climate
councils are of central importance in effectively
managing the climate neutrality transition and ensuring
that policy solutions are based on the best available
science. The adoption of both at EU level in 2021
marked a significant milestone in EU climate
governance. The spread of these two policy innovations
at national level is a positive development and points
to increased cohesion in the face of long-standing
national disparities in good governance for climate.

Most EU Member States have neglected good
practice on long-term planning and progress
monitoring, underscoring the need to bolster the
learning cycle for climate neutral policy-making.
It remains to be seen whether new monitoring
under the EU Climate Law will serve this purpose
at EU level, but the EU LTS also needs updating.

Citizens’ climate assemblies support
effective public consultation, but more
transparency is needed on the quality of
existing participation processes at EU level.

Climate assemblies are a positive development on citizen
engagement for EU climate policy-making. However, given
the novelty of these new institutions, it is hard to predict
whether they will spread beyond a handful of countries or
whether they will be repeated with any regularity. Survey
results, although limited, point to a lack of public
confidence in national governmental actions for climate
neutrality, and data on the quality of public consultations at
EU level are difficult to interpret. Both these lines of
evidence suggest there is a need for enhancing participatory
processes and transparency in their effectiveness.
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National-level insights

France represents good practice on both long-term planning
and monitoring.

The assessment reveals that France is the only EU Member
State that has both a sufficiently detailed, up-to-date, and
compliant long-term strategy and a national monitoring
system that can trigger additional governmental action if
progress towards national targets is found to be lacking.

Climnate fromework laws have started to spread in southern
Member States, including Spain and Portugal (and Greece).

In 2021 and 2022, climate framework laws were adopted
across Southern Europe. Both Spain and Portugal passed
laws at the end of 2021 and, even though it is lacking a
concrete policy planning cycle, the Greek law was adopted in
2022.

Despite being the second oldest independent climate council
in the EU, the Finnish Climate Panel is missing a clear anchor
in the governance system.

Due to this relative weakness compared to its peers,
especially in other Scandinavian countries, it was omitted
from the analysis. However, the researchers are aware that it
has had a clear impact on national policy and climate target
setting. Perhaps because of its tenure as an actor in national
policy-making it serves as an important reminder that
national circumstances differ and the challenges that come
with assessing governance frameworks for their quality in

implementation.
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412 Adoptation

Adapting to climate impacts requires a wide range of responses across sectors. In order to track
progress, the element assesses the implementation of adaptation measures and actions,
specifically nature-based solutions in the urban context, land use sectors, and the aquatic

environment.

Overview

Despite ongoing mitigation efforts the rising concentration of GHGs in the atmosphere will
continue to push global temperatures upwards. No matter which path towards climate
neutrality is taken, a certain degree of temperature increase is now locked in, and with this
come certain ‘locked in” climate impacts. This includes increased risks and vulnerabilities to a
range of impacts including heatwaves, droughts, and floods, as well as rising sea levels and
decreased biodiversity, amongst others. Adapting to climate impacts will thus require a wide
range of adaptation responses across sectors, both at the European level, but also from
individual Member States (EC, 2021b). Additionally, significant adaptation will be required
internationally, especially in the developing world, and this aspect of adaptation must be
strongly supported. For the purposes of the ECNO analysis of the European transition, this

section focuses on assessing the state of adaptation within the continent.

A key element in progressing adaptation is acting on the ground through the implementation of
adaptation measures and actions. In our case, we examine those adaptation measures that are
considered nature-based solutions. The EU Adaptation Strategy sees these as important
elements of adaptation strategies, often offering cost-effective, flexible, and low/no regret
measures to respond to climate impacts and vulnerabilities. We have split them into three key
categories to cover an important — though not comprehensive — portion of adaptation efforts.
Firstly, ‘green” measures in the urban context, especially related to urban green infrastructure;
second, ‘green” measures in the land use sector, specifically looking at agriculture and forestry
practices; and finally, ‘blue” measures related to water management of rivers and wetlands. We
have deliberately not explored ‘grey” infrastructural adaptation measures, and decided to focus
on more progressive or *transformational’ adaptation approaches such as nature-based
solutions. These are types of adaptation measures often have more robust long-term effects
and a number of co-benefits, while ‘grey” measures are often high-cost and create ‘lock-in”

scenarios that cannot be reversed.
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The choice of enablers and indicators is challenging for climate adaptation, not least because
there has been little work done on indicators in this area to date. Also, the cross-sectoral nature
of adaptation makes it especially difficult to track or measure progress, as indicators would be
needed in every sector. In this report, we focus solely on 'outcome indicators' but we aim at
including 'process indicators', e.g., adaptation financing or governance, to gain a more holistic
view in future iterations of this progress check. And finally, making concrete statements or
judgements on progress on the indicators in this space is difficult: the indicators for the main
objective of ‘becoming a climate resilient society” either showed significant year-to-year
variability (e.g. economic losses from climate-related extremes), or are not yet tracked at the

EU-level — such as the kilometres of river restoration or the area of green roofs.

Despite not being able to provide a comprehensive picture on the state of adaptation in the EU,
some insight can be gained. The indicators for the objective of becoming a climate resilient
society either show significant year-to-year variability or are not yet tracked at the EU level.
Some insight can be gained through the enablers which show, for example, that there has been
a slight increase in the share of wetland area in the EU. This is a positive development, giving
insight into the state of aquatic and marine conservation and restoration. Conversely, we
observe that the share of gentle tillage practices being used on arable land has been on a
decreasing trend, which must be reversed as one of many approaches to effectively adapting
the agricultural sector.

4121 Objectives and enablers

Objectives: Becoming a climate resilient society

The EU aims to build a climate resilient society by improving knowledge of climate impacts and
adaptation solutions; by stepping up adaptation planning and climate risk assessments; by
accelerating adaptation action; and by helping to strengthen climate resilience globally (EC,
2021d).

To monitor progress of countries in reducing vulnerability and increasing readiness to improve
resilience, a suitable indicator is the Notre Dame Global Adaptation Initiative (ND-GAIN) Country
Index which ‘summarises a country's vulnerability to climate change and other global challenges
in combination with its readiness to improve

resilience” (University of Notre Dame, 2023). This Selected indicator:

indicator was chosen as it was the only ND-GAIN country index
identified measure of both vulnerability and [score out of 100]

resilience with data available for every EU
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Member State (allowing for the calculation of an average for the whole EU). It includes exposure
and sensitivity in key areas of food, water, health, ecosystem services, human habitat, and
infrastructure (using 36 indicators) and ‘readiness’ for climate change impacts across economic,
social, and environmental dimensions (using nine indicators). These are combined into a single

score.

The EU (2021a) also aims to limit economic
Selected indicator: losses and other harm as a result of climate

impacts. This includes, for example, losses of
Economic losses from climate-related

life and health impacts arising due to climate
extremes [bnEUR]

hazards including heatwaves as well as damage
to infrastructure from e.g., floods and storms.
The indicator ‘economic losses from climate-related extremes’ provides a comprehensive picture
across the EU and can support policy processes on climate change adaptation. Data is collected
and reported across Member States in a coherent way over decades.

Enabler 1: Greening cities

Examples of ‘green” measures for cities and buildings relate to the creation or improvement of
green infrastructure like parks, open spaces, and green roofs. Increasing green space in urban
areas provides a number of benefits, notably helping with cooling, providing shade, water
absorption, and health benefits (EEA, 2012; Graga et al., 2022). A related indicator is ‘share of
green urban area’, which identifies land cover categorised as either green urban area,
recreational area, natural and semi-natural areas, and water (EEA, 2022b). The EU Adaptation
Strategy outlines that buildings must become more resilient to climate impacts, specifically
mentioning green roofs (EC, 2021d). The
development of green roofs are one of the green Selected indicator:
infrastructures (among others) which can reflect
a broader urban greening dynamic. The indicator Creen urban areas [%]
‘area of green roofs’ could track this progress
but there is currently no EU wide data (EEA, 2015). It is also important to note that these
indicators are not perfect: for example, urban greening projects can be considered maladaptive
if they only benefit wealthy neighbourhoods, thus driving property prices up (Jelks et al., 2021).
Furthermore, green spaces and roofs are only
Selected indicator: two measures amongst a number of possible
approaches to adapting cities. Therefore, we
Area of green roofs [m*] must keep in mind the limitations of such

indicators as being representative of adaptation.
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Enabler 2: Adapting agriculture and forestry

Climate change will have important effects on the agricultural sectors, though these vary by
region. Increases in temperature, changed rainfall patterns, and increased frequency of extreme
events will impact crop production and yields, and cause changes to the prevalence of pests
and diseases. Concerns in the forestry sector are similar, with changes to water availability and
extreme weather such as droughts and storms having important effects on timber production.
Increased risks of forest fires and changed patters of pests and disease also pose a threat to
forest management (COACCH, 2021).

The use of gentle tillage practices can have
important benefits in terms of reducing both soil Selected indicator:
erosion and surface runoff, while also improving
crop yields. Employing these conservation Share of gentle tillage practices [%]
agricultural practices can be important in
reducing the negative impacts of climate change
on agriculture, while also ensuring stable yields under an uncertain and changing climate (EEA,
2019a). It is important to note here that gentle tillage is merely one practice amongst many, but
one that can provide a useful indication of the overall systemic shift towards more adaptive
agriculture. In the forestry sector, mixed forests (those containing over 25% of both coniferous
and broad-leaved species in the canopy closure) are considered important in improving the
resilience of forests to climate change, especially drought and storms. Among other benefits,
mixed forests display increased rates of water retention overall, thus improving their resilience
to extreme-weather events (Almeida et al., 2021; Schoenwiese, 2021). However, as with the
concerns surrounding urban greening, these
Selected indicator: indicators do have their limits. For example, in
Share of mixed forest area [%] revegetating a forest into mixed area, there is a
risk of choosing a species requiring too much

water, thus leading to a maladaptive outcome.

Enabler 3: Blue measures

In addition to the ‘green” measures outlined
above, protecting the aquatic and marine Selected indicator:
environment through ‘blue” nature-based
. . . Share of wetlands [%]
solutions is an equally important aspect of
adaptation. Coastal regions, especially those
including wetlands, are recognised for their mitigation potential through the sequestering of

‘blue” carbon, but also their potential to protect communities against extreme weather events
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and sea-level rise (von Unger et al., 2020). Thus, the share of wetlands on the total land area
can be used to assess a nature-based approach to improving flood protection, managing water
balance, promoting biodiversity, as well as other adaptation benefits (Moomaw et al., 2018).

In addition, freshwater environments also
provide important potential for adaptation Selected indicator:
benefits. Especially important here is the X X

. . River restoration [km)]
provision of ecosystem services offered by
rivers, which offer direct and indirect benefits
for human well-being and economic value, e.g. through improved health and income potential
(van Wesenbeeck et al., 2021). The river restoration target of the Biodiversity Strategy 2030 (at
least 25,000 km of rivers to be restored to free-flowing rivers by 2030) is another target related
to adaptation. Restoring free-flowing rivers supports adaptation to climate change, for example
by increasing water retention and reducing flood risk, as well as improving water availability in a
river basin (EC, 2021a).

4.12.2 Progress towards climate neutrality

Progress towards the objectives

The goal of climate adaptation efforts, in line

with the EU Adaptation Strategy, is to become
P b ND-GAIN country

index

This indicator shows past development in
the average NG-GAIN country index score

a climate resilient society. While this is hugely
challenging to summarise in a single figure,
the University of Notre Dame’s Global

Adaptation Initiative (ND-GAIN) have of EU countries (University of Notre Dame,
developed a country index bringing together a 2023). No benchmark is available from an
range of indicators from a range of sectors official EU source.

and dimensions (University of Notre Dame, The data show an annual decrease of
2023). Scored out of 100, the average figure 0.2% or 0.1 points between 2015 and 2020.

This development was heading in the
wrong direction and must be reversed
moving forward.

for the EU has remained relatively constant
between the years 2015-2020, with a marginal
decrease from 63.4 to 62.6. At the country
level, there is a wide range of scores, with
Romania scoring 51.1 and Finland scoring 72.0.
In order to meet the objective of building a climate resilient society, this indicator should
however increase rapidly, both at the EU-level and within the individual Member States.
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The other indicator selected to meet this
objective is economic losses from climate-
related extremes, such as floods and
heatwaves. Effective adaptation should aim to
reduce the effects of these extremes, thus
reducing the economic losses. The trend
shows a general increase of EUR 26 billion per
year between 2016 and 2021; however, data for
this indicator has fluctuated significantly in
the past period, starting in 2016 just below
EUR 10 billion, before jumping to EUR 27 billion
in 2017, steadily decreasing to EUR 12 billion in
2020, and skyrocketing to almost EUR 60

Economic losses from
climate-related extremes

This indicator shows past development of
economic losses from climate-related
extremes in Europe (EEA, 2023a). No
benchmark is available from an official EU
source.

The data show an annual increase of 5.3%
between 2016 and 2021. This development
was heading in the wrong direction and
must be reversed moving forward.

billion following the severe flood events in 2021 (EEA, 2023a). It is worth noting that the EEA
identifies a small number of climate-related events as responsible for the majority of the

economic losses: 5% of events with the biggest losses are responsible for 57% of overall losses,
with 1% causing 26% of losses. As such, there is strong variability between years, and identifying
trends is especially difficult. To reduce these damages, the EU Adaptation Strategy calls for
increased investment in resilient, climate-proof infrastructure, improved disaster risk reduction
and prevention strategies, and improved coordination and coherence on standards, guidelines,

targets, and knowledge.

Progress towards enabler 1: Greening cities

The enablers selected to track progress towards the EU becoming a climate resilient society are
reflective of ‘on-the-ground” adaptation measures in specific sectors: the urban context,
agriculture and forestry, and the aquatic and marine environment.

Unfortunately, the indicators selected to

measure this progress each have extremely

Green urban areas limited data availability, which makes any

This indicator shows past development in
the share of green urban areas in 721
European cities. No benchmark is available
from an official EU source.

concrete judgement on progress towards the
objectives difficult. The data related to
greening cities is limited to the point that a

comment on progress is not feasible:
There is insufficient data to track progress

i ) ; currently, no indicator exists for tracking the
with only one data point available.

area of green roofs, and the data on urban

green space only has one annual data point
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(3% urban green space in 2018, averaged across 721 European cities).

To continue to track progress of greening
cities, it will be necessary to develop these

indicators further. That said, while an increase

in both green roofs and urban green space
could be generally interpreted as a positive

sign of climate adaptation - it must be noted

that such urban adaptation measures may

Area of green roofs

For now, there is no EU-wide aggregated
data on the area of green roofs available.

benefit only some inhabitants of cities, and not all. Opportunities available through EU

frameworks such as the Covenant of Mayors and the Urban Agenda for the EU, as well as

various funding opportunities (e.g. LIFE Programme, European Structural and Investment Funds)

should be maximised in order to achieve successful adaptation on the local level, an important

objective of the EU Adaptation Strategy.

Progress towards enabler 2: Adapting agriculture and forestry

Share of gentle tillage
practices

This indicator shows past development in
the share of gentle tillage practices on
arable land (Eurostat, 2020a). No
benchmark is available from an official EU
source.

Data is insufficient to draw a trendline
with only two datapoint. However, these
show a decrease from 29% to 26%
between 2010 and 2016 showing that

While slightly more data is available on the
indicators related to adapting agriculture and
forestry, it is still generally difficult to
confidently identify trends. With regards to
agriculture, we observe that the share of
gentle tillage practices reported in European
farms has in fact decreased between 2010
(28.6%) and 2016 (25.8%) (Eurostat, 2020a).
Given their important benefits both for
farmers (e.g. improved yields) and the
environment (e.g. reduced erosion, runoff)
these sorts of tillage practices (both zero

tillage and conservation tillage) must be

further encouraged. This is underscored by the IPCC (2019) which emphasises the importance of

conservation agriculture, including minimum soil disturbance, to help reduce the impacts of

climate change on agriculture. Furthermore, adoption of sustainable soil management practices

is highlighted as a key feature of achieving the objectives of the latest Common Agricultural

Policy, specifically efficient natural resource management (EC, 2018a).

There are slightly more data points available to track the share of mixed forest area in Europe

(Eurostat, 2022e). During the period 2009-2015, the share stayed relatively constant, hovering
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between 10.3 and 10.5%. Unfortunately, the
latest data point (2018) shows a marked
decrease to 9.1% mixed forest area. Much like
the conservation tillage, mixed forests have
generally positive impacts on the overall
resilience of forests, and thus should be a
promoted practice. In line with the EU Forest
Strategy for 2030 (EC, 2021e), forest
management practices that lead to more
resilient forests, such as mixed forest areas,
should continue to be adopted.

Progress towards enabler 3: Blue
mMeasures

Only one of the two indicators related to blue
adaptation measures has a suitable amount of
data available for assessment. The share of
wetlands on total land area stayed constant
during the measured years of 2009, 2012, and
2015, at 1.7% (Eurostat, 2022e). In 2018, the
last recorded year, this figure went up to 1.9%,
denoting a slight increase and representing a
positive development for wetland protection.
There is hope for this trend to progress; all
EEA member countries are signatories to the
Ramsar Convention on Wetlands and thus
must continue to preserve and restore
wetlands. However, at the same time,
wetlands across Europe continue to face
pressure from agriculture, infrastructure, and

other land uses, and the development and

Share of mixed forest
area

This indicator shows past development in
the share of mixed forest area in total
forest area (Eurostat, 2022e). No
benchmark is available from an official EU
source.

The data show an annual decrease of 2%
between 2009 and 2018 heading in the
wrong direction.

Share of wetlands

This indicator shows past development in
the share of wetlands on total land area
in the EU (Eurostat, 2022¢). No
benchmark is available from an official
EU source.

The data show an annual increase of 1.9%
between 2009 and 2018. This
development was heading in the right
direction but was far too slow. This is
underscored by the EU’s Biodiversity
Strategy 2030, which emphasises the
importance of restoring free-flowing
rivers, wetlands, and floodplains.

implementation of national strategies for wetlands may differ and take time.
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In addition to wetlands, river restoration is
another important measure linked to

River restoration adaptation of the aquatic environment. The EU
The EU Biodiversity Strategy sets out a Biodiversity Strategy 2030 has set a target for
target of 25,000 km of river restoration by the restoration of 25,000 km of free-flowing
2030. However, there is currently no data rivers through the removal of barriers and

anfillalblis 0 Mraels Bhe st restoration of floodplains and wetlands. In

addition to benefits for biodiversity, this would

have important benefits for flood protection,
water retention, and water availability, all important features of climate adaptation. Although
river restoration is a well-recognised and researched topic (see the European Centre for River
Restoration (2023) and the AMBER project (2023)), to date, no comprehensive EU-level indicator
or data is available to track the amount of restored rivers. This indicator should soon be
developed and integrated into Water Framework Directive reporting.

4.12.3 Conclusions and recommendations

Significant data gaps exist in terms of quality and availability

Due to the lack of reliable indicators available, we cannot offer a comprehensive overview of the
state of climate change adaptation in the EU. Both the data available for the indicators for the
overall objective of building a climate resilient Europe, and the data for their specific enablers,
are incomplete and cannot be interpreted in such a way as to be representative of climate
adaptation at large.

In general, there is a significant lack of relevant data tracking adaptation across all sectors, and
where data is collected, it is not done regularly or made easily available. Improving this
availability and access is in line with the EU Adaptation Strategy’s objective to generate ‘more
and better climate-related risk and losses data. Harmonised monitoring guidelines should be
developed for EU Member States, regions, and communities in order to improve the both the
availability and quality of data.

Adaptation implementation is severely lacking

Although climate adaptation has generated significant interest in the last decade, and especially
so in response to last year’s extreme events in the EU, there remains a large implementation gap
for adaptation actions and measures. Often, implementation of measures exist in pilot or test

projects, as is the case with many urban greening projects. This increase in awareness around
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climate adaptation now needs to be converted into action. Although climate strategies and
action plans have been or are still in development, actual implementation of changes of
practices on the ground is moving slowly. As such, it is imperative that implementation of these
strategies, plans, and policies be strengthened and accelerated across sectors, Member States,
and communities.
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Box 16: National-level insights for Adaptation

More than 70% of EU wetlands are situated in just four
Member States

Wetlands cover about 2% of the total land area in EU
Member States. However, it is worth noting that over
70% of these wetlands are located in just four

countries: Ireland, Sweden, Finland, and Estonia.




413 External Action

To support global climate neutrality, the EU must consider the extraterritorial impacts of its
actions, engage in climate diplomacy, and support other countries in decarbonisation.

Overview

Addressing the complex and multidimensional challenge of climate change requires a collective
and coordinated effort at the global level. Therefore, the EU’s domestic and international
agendas are closely interconnected. The EU has long been a leading international partner for
climate, a role that it must uphold. It is thus crucial for the EU to consider the extraterritorial
impact of its actions, including through trade policies and imported emissions, as well as the
loss and damage caused globally by delays in emission reductions. To effectively tackle the
magnitude of the climate change challenge and mitigate its worst impacts, the EU must also
engage in climate diplomacy and collaborate with international partners to stay within a global
limit of 1.5C of warming, as set out in the Paris Agreement. The European continent’s wealth and
know-how, along with its historical emissions, mean that the EU and its Member States have
both the ability and the responsibility to support countries in their decarbonisation and
adaptation efforts to achieve global climate neutrality (EC, 2021b). Supporting climate actions
around the world also creates new opportunities for the EU and its partner countries and thus

promotes sustainable economic development as well as security and prosperity.

Our assessment suggests that the EU’s overall progress on external action has been far too
slow. Even though the narrative of the EU Green Deal points in the right direction, it is not yet
sufficiently backed up with action in all areas of EU foreign climate policy. Developments in
areas such as the mobilisation of international climate finance or initiatives among Member
States to improve coordination and prioritisation of climate diplomacy efforts are headed in the
right direction at a promising but insufficient pace. Similarly, efforts to align all international
public funds and trade agreements with the objectives of the Paris Agreement tend in the right
direction, but at a pace well below what is required. In terms of imported emissions and the
allocation of official development assistance (ODA) for climate-related purposes, the trends are

regrettably even moving in the wrong direction.
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4131 Objectives and enablers

Objectives: Be a champion in the global response to climate change

To retain a frontrunner role in the global transition, the EU must demonstrate how it will rapidly
move towards climate neutrality and undertake efforts to raise ambition worldwide. This
includes strengthening the global response to climate change by supporting partner countries in
their net zero transitions and reducing the EU's emissions abroad.

On the one hand, it is crucial that the EU and its Member States support shifting international
financial flows to low-carbon and climate-resilient development. This can take varies forms,
from providing international climate finance for climate change mitigation, adaptation, and loss
and damage, to supporting the reform of the international financial architecture. The
mobilisation and provision of climate finance from wealthier nations is widely acknowledged as
a crucial factor in enabling and motivating climate action by developing countries. This financial
assistance is seen as significant in three ways: symbolically, as a recognition of historical
responsibility for the rising global temperatures; relationally, as a means of fostering trust and
cooperation among nations; and instrumentally, by providing new and additional funding for
climate action in countries with major resource
constraints (Colenbrander et al., 2022). The EU
International climate finance [MEUR] and its Member States, among other developed
countries, pledged to provide and mobilise USD

Selected indicator:

100 billion annually in international climate
finance from 2020 to 2025. The mobilisation of ‘international climate finance’ in line with its fair
share to support other countries to implement the Paris Agreement is therefore used as a proxy
indicator.

On the other hand, it is critical for the EU to reduce its ‘imported CO, emissions’, i.e., those
emissions emitted abroad serving domestic consumption. This is particularly important given the
large size of the EU market. Developed countries, whose carbon intensity (which measures the
emissions for one unit of gross domestic product, GDP) has stabilised or declined, have turned
to other countries, such as Brazil, Russia, India, or China (i.e., the BRIC nations) for inputs and
finished products, such as fuel, steel, and

clothing. The resulting increase in emissions in Selected indicator:

the exporting countries is particularly L

problematic for BRIC countries whose GDP is Imported CO, emissions [Ct CO.)
now on average up to four times more carbon-
intensive than industrialised nations, and who have consequently contributed to 90% of global
emissions growth since 2005 (Sykes, 2022).
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Enabler 1: Ensure alignment of all international public and private
finance with the Paris Agreement

It is important that the EU aligns all its
international public and private finances Selected indicators:

with the Paris Agreement to ensure
Public finance for international fossil fuel

effective use of limited public resources projects (by EIB) [MEUR];

and to ensure that its investments

support and not undermine global efforts Public finance for international clean energy
to combat climate change. projects (by EIB) [mEUR]

This has also been reiterated by the

International Energy Agency (IEA), which has called to end new coal, oil, and gas funding and
urgently shift public finance towards clean energy to limit global warming to 1.5C (IEA, 2021c).
Between 2018 and 2020, G20 countries and Multilateral Development Banks (MDB) continued to
support fossil fuels abroad with at least USD 188 billion, which was 2.5 times more than their
support for renewable energy (Tucker & DeAngelis, 2021). Meanwhile, public finance for clean
energy has stagnated since 2014, while investments into clean energy should grow to nearly USD
4 trillion annually by 2030 (IEA, 2021a).

The COP26 statement on international public support for the clean energy transition contains a
historic pledge to cease international public fossil finance for coal, oil, and gas by 2022
(Messetchkova, 2021). The EU and its Member States should now be leading the way in delivering
on this promise. However, the EU taxonomy, a common classification system for sustainable
economic activities, has labelled gas as a sustainable investment. As one of the largest
supranational lenders in the world, the EIB, also known as the European Climate Bank, has an
important role to play in directing European investments towards clean energy projects while
ending the use of public funds to support international fossil fuel projects. Given the
institutional importance of the EIB, and in light of the data gaps on climate-related international
financial flows as a whole, the indicators ‘public finance for international fossil fuel projects (by
EIB)’ and ‘public finance for international clean energy projects (by EIB)’ have been chosen as

proxies of whether EU public finance is aligned with the Paris Agreement.

Enabler 2: Use all foreign policy channels to support the global
transition

To expedite the global transformation, comprehensive measures are necessary, spanning various

domains such as trade and development partnerships. Therefore, it is crucial for the EU to
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leverage all available foreign policy avenues to bolster the global shift towards a low-carbon
economy that is resilient to climate change impacts.

Trade is a critical channel for the EU to promote international decarbonisation efforts as the EU
represents the world's largest single market economy and is highly globalised. EU foreign trade
has doubled from 1999 to 2010 and now constitutes more than 30% of the bloc’s GDP (EU,
2023b). This has led to regulations in the EU indirectly extending their reach beyond its borders
by influencing markets through market mechanisms. This gives the EU enormous leverage to
initiate changes beyond its borders, including in the area of climate-friendly technologies and

measures.

In 2021, the EC published its new trade policy strategy to address multiple challenges, including
economic recovery, climate change, environmental degradation, international tensions, and the
impact of unilateralism on multilateral institutions. With this trade policy strategy, the EU aims
to promote open strategic autonomy and a fair, sustainable, rules-based trading system (EC,
2021m). The EU's new trade policy places sustainability at its core, aiming to promote fair and
sustainable trade while addressing global challenges like climate change. The strategy includes
initiatives such as advocating for sustainability in the WTO, urging G20 countries to make their
economies climate-neutral as a basis for concluding trade agreements, utilising trade
agreements to engage partners on the EU Green Deal, making the Paris Agreement a key
component of future trade agreements, and implementing rules on mandatory due diligence for
companies to prevent forced labour in value chains. The strategy proposes policy initiatives to
promote the transition to green trade, such as targeted trade liberalisation for sustainable goods
and services and the implementation of sustainability standards in value chains. It also
emphasises measures taken unilaterally by the EU, including the Carbon Border Adjustment
Mechanism (CBAM), the deforestation-free value chains initiative, and upcoming legislation on
due diligence to ensure responsible business conduct and traceability (Corporate Sustainability
Due Diligence Directive-CSDDD) (Blot & Kettunen, 2021).

At present, there are no initiatives tracking the degree to which the EU's overall trade policy is in
line with the Paris Agreement and information is unavailable on several fronts. Due to the
challenge of operationalising the ideal indicator we rely on a proxy measuring the number of

‘Paris Agreement references in trade agreements’.

This indicator provides a limited perspective on trade policy as it solely focuses on a specific
aspect and does not cover other significant elements related to imports and exports, such as
unilateral measures. Furthermore, it is worth noting that the reference to the Paris Agreement
does not inherently address the enforcement or implementation of its provisions, given their

non-binding nature. Nevertheless, it is important to acknowledge that, due to the lack of
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comprehensive data, this indicator does provide some insights into the extent to which trade
agreements incorporate sustainability references, albeit with certain limitations.

At present, there are no initiatives tracking the
degree to which the EU's overall trade policy is Selected indicator:

in line with the Paris Agreement and information Paris Agreement references in trade

is unavailable on several fronts. Due to the agreements (% of trade Qgreements]
challenge of operationalising the ideal indicator
we rely on a proxy measuring the number of

‘Paris Agreement references in trade agreements’.

This indicator provides a limited perspective on trade policy as it solely focuses on a specific
aspect and does not cover other significant elements related to imports and exports, such as
unilateral measures. Furthermore, it is worth noting that the reference to the Paris Agreement
does not inherently address the enforcement or implementation of its provisions, given their
non-binding nature. Nevertheless, it is important to acknowledge that, due to the lack of
comprehensive data, this indicator does provide some insights into the extent to which trade

agreements incorporate sustainability references, albeit with certain limitations.

Another important foreign policy channel to support the global transition is ODA (official
development assistance). ODA remains an important source of funding for the world's poorest
countries and has recently become even more important due to the impact of climate change,
the COVID-19 pandemic, and the energy crisis caused by Russia's war against Ukraine. As such,
ODA remains essential to achieve the climate change goals and the objectives set out in the
2030 Sustainable Development Agenda.

Collective ODA from the EU and its Member

States amounted to EUR 70 billion in 2021,

making it the largest global provider (Lenzu, ODA related to climate action [% of
total bilateral ODA]

Selected indicator:

2022). In view of the important role of the EU in
the provision of ODA and the importance of ODA
for some partner countries, it is essential to
ensure that climate change is given special priority in the allocation of ODA funds. This would
take account of the fact that climate change has an impact on the achievement of the vast
majority of the SDGs (NewClimate Institute, 2018). The indicator ‘ODA related to climate action’

shows progress on this front.
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Enabler 3: Integrate climate in foreign policy

To effectively coordinate, align, and integrate climate-related issues in the international context,
it is imperative to create the necessary structures to institutionalise climate throughout all

foreign policy areas.

For this, it is essential to ensure that relevant

‘climate-related capacities’ are available in the Selected indicator:

main EU institutions and bodies. The fact that

climate change has long ceased to be a niche ;:,!:T,:;:ffli:::acomdﬁes

topic must be appropriately reflected in the

institutional set up of a broad range EU

institutions and bodies. To be able to deal with foreign climate policy issues adequately,
capacities in the form of budget and staff must also be built up in institutions that do not have
a primary focus on climate, including the so-called RELEX DGs, which engage in external
relations and include Directorate-Generals responsible for trade, international partnerships, or

neighbourhood and enlargement negotiations.

And finally, the topic of climate diplomacy must be given a correspondingly high priority in the
EU's and its Member States’ general diplomatic efforts. Since 2011, the EU frequently updated its
strategic documents on climate diplomacy (e.g., through EUCO conclusions on climate
diplomacy), recognising its relevance as a foreign affairs topic and developing the concept of
climate diplomacy beyond the UNFCCC negotiations (Tanzler et al., 2021). A small team of
climate diplomats has been created within the European External Action Service (EEAS), EU’s
diplomatic service, over the last two years, led by an Ambassador at Large for Climate
Diplomacy (Tollman & Pilsner, 2021). It is the EEAS’s responsibility to, among others, coordinate
the network of Member States’ climate ambassadors with the aim to support developing joint
climate diplomacy activities and strategies. Cooperation, coordination, and implementation of
ambitious climate diplomacy measures by Member States is an important building block for
effective and efficient European climate diplomacy. Alignment between EU and Member State
climate diplomacy is essential, as is a ‘Team Europe’ approach. In October 2022, a number of EU
Member States established a broad ‘Group of Friends for ambitious EU climate diplomacy’ to
put climate at the heart of EU foreign and
Selected indicator: security policy (German Federal Foreign Office,

Prioritisation of climate diplomacy 2022). The impact of climate diplomacy varies

(Share of EU CHGC emissions covered by across Member States; those with larger

the ‘Group of Friends for Ambitious EU economies are typically associated with higher
Climate Diplomacy’] emissions, exerting greater influence in this area.

Therefore, the ‘share of EU GHG emissions
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covered by the ‘Group of Friends for Ambitious EU Climate Diplomacy’, in the form of Member
States joining this group, is used as an indication of prioritising climate diplomacy at the
European level.

413.2 Progress towards climate neutrality

Progress towards the objectives

The EU and its Member States have a crucial role to play in achieving climate neutrality at the
global level. To take a frontrunner role on climate action, the EU must support other countries
and regions in the green transition, including by mobilising sufficient international climate
finance, while simultaneously reducing its ecological footprint abroad.

Developed countries have pledged to provide

IRrererienalcli T ase and mobilise USD 100 billion annually in

finance international climate finance from 2020 to

This indicator shows past development of 2025. However, they failed to reach this goal in

EU and EU Member State contributions
to international public climate finance
(Council of the European Union, 2022). No
benchmark is available from an official
EU source.

The data show an annual increase of
3.3% between 2016 and 2021. This
development was going in the right
direction but should be accelerated in the
future. This is also underlined by the fact
that developed nations, including the EU
countries, have yet to reach their pledge
to provide USD 100 billion per year in
international climate finance between
2020 and 2025 (Colenbrander et al.,
2022).

2020 and 2021, and it seems probable that
they will fall short once more in 2022
(Colenbrander et al., 2022). Contributions by
the EU and its Member States have doubled
since 2013 and accounted for 0.16% of EU GDP
in 2021, making the EU and its Member States
the largest net contributors to international
public climate finance with over EUR 23 billion
in 2021 (Council of the European Union, 2022).
Despite the average annual increase of 3.3%
between 2016 and 2021, progress is still too
slow. Accordingly, current and future spending
also falls short of what is considered a fair
share (CAT, 2022). According to estimates by
civil society actors, the EU's fair share should
have been between USD 33 and 36 billion in
2018, significantly more than the actual

contribution right under EUR 22 billion (equivalent to around USD 26 billion) (Hattle et al., 2021).
To maintain credibility, the EU must increase international climate finance contributions to align
with its fair share and encourage other donors to do the same (IPCC, 2022b). This would go a
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long way to meeting the USD 100 billion goal in 2023 and ensuring the New Collective Quantified

Goal (NCQG) is responsive to the needs of developing countries.

If the EU and its Member States continue to renege on their pledges, this amounts to a breach

of trust vis-a-vis the poorer and most vulnerable countries and could undermine future climate

diplomacy efforts. More seriously, without adequate international climate finance from

developed countries and dedicated financing programmes, it will not be possible to scale up the

deployment of low-carbon technologies in partner countries and phase out carbon-intensive

technologies early enough to keep the 1.5C target within reach. National financial frameworks

and public budgets in developing and emerging economies cannot provide the needed scale of

finance alone, and high levels of debt already limit their capacity to fund the transformation,

especially as the costs of dealing with climate change continue to rise (IPCC, 2022b).

To retain a frontrunner role in the global transition, the EU must, in addition to supporting

partner countries in their net zero transitions also reduce its ecological footprint abroad in terms

of imported CO, emissions. This is particularly important considering that the carbon intensity of

goods imported into the EU in 2018 was more than double the carbon intensity of goods

produced in the EU (OECD, 2022).

In 2019, the EU was a net importer of
embodied CO, emissions (Eurostat, 2022b),
meaning that the emissions produced from
the goods and services imported into the EU
were greater than those from the EU's
exports. Between 2014 and 2019, the data
indicates an annual rise of 2.1% in imported
CO, emissions, which reflects a negative trend
in terms of the EU’s ecological footprint
abroad. The trend observed in the years
following 2016 is cause for concern. After
experiencing a decline to their lowest point
since 2010, imported emissions underwent a
substantial increase, ultimately reaching their
highest recorded level in 2018 since 2011.

Although there was a slight decrease in value

Imported CO, emissions

This indicator shows past development in
imported CO, emissions, i.e., emissions
that are generated by the production of
goods and services that are consumed
within the EU, but produced outside the
EU (Eurostat, 2022b). No benchmark is
available from an official EU source.

The data show an annual increase of 2.1%
between 2014 and 2019. This
development was heading in the wrong
direction.

between 2018 and 2019, it was relatively insignificant, resulting in emissions remaining above the
levels observed during the period of 2012-2017. This indicator is thus heading in the wrong

direction, suggesting that additional efforts are needed to address the overall balance of

embodied emissions.
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Progress towards enabler 1: Ensure alignment of all international
public finance with the Paris Agreement

The EU has integrated climate action into its budget by setting a 30% climate spending target for
the Multiannual Financial Framework (MFF) 2021-2027 and Next Generation EU (NGEU) stimulus
package, channelling an estimated EUR 557 billion towards climate action in the budget period
(EC, 20230). The majority of the EU's external finance is allocated to developing countries
through the Neighbourhood, Development, and International Cooperation Instrument (NDICI-
Global Europe). This instrument has a budget of EUR 79.5 billion and a climate-related spending
target of 35% (EC, 2021i).

A budget classification system is needed to ensure that all international public finance that goes
beyond the climate spending target is consistent with the objectives of the Paris Agreement. The
EU employs adjusted OECD markers to monitor climate and biodiversity spending in all public
funds (Levarlet et al.,, 2022). Moreover, the Global Europe Performance Monitoring System
(GEPMS) was created to track identified priorities in external NDICI-Global Europe expenditures.
The GEPMS includes a time-bound indicator framework, an explanation of how EU-funded
interventions are intended to impact change, and a monitoring system that assesses
intervention performance (EC, 2021b). However, these systems do not monitor the compatibility

of external finance with the Paris Agreement or EU’s green oath to ‘do no significant harm’.
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In the absence of data covering the entire EU budget, it is worth looking at other initiatives the

EU has introduced to bring its finance in line with the Paris Agreement. One such initiative

Public finance for

international fossil fuel

projects (by EIB)

This indicator shows past development in
public finance for international fossil fuel
projects by the European Investment
Bank (EIB) (Public Finance for Energy
Database, 2023) in comparison to its
target to bringing all its financial activities
in line with the goals of the Paris
Agreement by 2020 (EIB, 2019).

The data show an average annual
decrease of EUR 6.3 million between 2016
and 2021. To meet the target, originally
formulated for 2020, there must be a
decrease of EUR 66.3 million between
2021 and 2022, which is more than 10
times faster than the current progress.

‘EIB investments in clean projects abroad’ have
demonstrated an average annual increase of
1.3% between 2016 and 2021, indicating a
positive overall trend in supporting sustainable
initiatives beyond the EU. However, it is
noteworthy that investment levels have
experienced a significant decline, dropping by
nearly half from an interim peak of
approximately EUR 547 million in 2019 to
around EUR 311 million in 2021. While the
average annual increase reflects a gradual
increase in investments over the specified
period, albeit well below the required pace,
the recent decrease in funding for clean
projects in particular is a concerning

development. To maintain a strong
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proposed by the President of the EC, Ursula von
der Leyen, is to transform the EIB into Europe's
‘climate bank’ by aligning ‘all its financing
activities with the principles and goals of the
Paris agreement by the end of 2020’ (EIB, 2019).

Contrary to this announcement, in 2021, the E/B
invested around EUR 66 million in fossil projects
outside the EU (Public Finance for Energy
Database, 2023). Although this is a significant
reduction compared to, for example, 2008 or
2018, when these investments amounted to
around EUR 800 and 450 million, respectively,
the EIB has missed its target to bring all its
financing activities in line with the Paris
Agreement by 2020 and should do so as soon
as possible. In order to reach the target
originally set, a significant decrease of more
than ten times the average decrease rate of the

past years is needed between 2021 and 2022.

Public finance for

international clean

energy projects (by EIB)

This indicator shows past development in
public finance for international clean
energy projects by the European
Investment Bank (EIB) (Public Finance for
Energy Database, 2023). No benchmark is
available from an official EU source.

The data show an annual increase of 1.3%
between 2016 and 2021. This
development was heading in the right
direction but should accelerate in the
future.
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commitment to financing sustainable initiatives abroad, the EIB should prioritise the continuous
growth of investments in these projects.

To ensure that financed projects align with the Paris Agreement, the EIB established the so-
called Path Framework and provides support to borrowers in decarbonising their business
portfolios. However, due to the energy crisis, the EIB Group has temporarily suspended its Path
Framework until 2027 for renewable energy projects and electric vehicle charging infrastructure.
This suspension allows energy companies, which are major contributors to GHG emissions, to
access funding without presenting credible plans to reduce emissions in the medium to long
term (Fossil Free EIB, 2022). Therefore, it is essential for the EIB to reconsider this exemption of
energy companies from the Path Framework and ensure that its finance supports only those
firms that have serious decarbonisation plans.

In summary, despite efforts by the EU to align its finance with the Paris Agreement, there is
evidence to suggest that the EU's international climate finance is not consistently aligned with
international climate goals. This is particularly evident in EU responses to the energy crisis and
attempts to diversify EU energy supply by securing new fossil gas supplies and building new gas
infrastructure in various regions worldwide, including Africa. However, this approach has been
met with significant opposition, particularly when public funds are used to finance these
initiatives, as they could result in additional emissions being locked in for decades to come
(CCPI, 2023).

Progress towards enabler 2: Use all foreign policy channels to support
the global transition

The EU Green Deal has played a pivotal role in elevating the significance of the climate crisis
beyond the realm of UN negotiations and integrating it into EU foreign policy more broadly, with
international cooperation and trade policy as critical facilitators. The success of the EU Green
Deal thus also depends on the EU's ability to consistently integrate climate into all its policy
domains (see section 4.11). While the EU has made efforts to mainstream climate considerations
into all foreign policy channels, there is still room for improvement, as evidenced by the
following analysis.

Over the last few years, there has been a paradigm shift for trade and climate, away from ‘non-
impediment’ and towards ‘positive contribution’ (Weyand, 2021). Correspondingly, the EU Green
Deal recognises trade policy as key to the global green transition (EC, 2019b). The EU generally
integrates climate objectives into trade through bilateral and plurilateral partnerships,

multilateral cooperation, and unilateral policies.
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The EU engages in bilateral and plurilateral trade agreements to promote sustainable practices.
Recent FTAs require trade partners to ratify and implement the Paris Agreement, with the
possibility of trade sanctions for non-compliance (EC, 2022k). The EU-New Zealand FTA sets a
precedent by committing parties to the objectives of the Paris Agreement (EC, 2022f). However,
the climate ambition of future FTAs depends on partner engagement, and environmental
provisions need stronger enforcement to support climate objectives. The proposed EU-Mercosur
FTA has faced criticism for its potential negative impacts on deforestation and indigenous rights.

To address these concerns, strong commitments to sustainability criteria are necessary.

As the EU does not provide a comprehensive
overview of compliance with its goal to use
trade policy as a vehicle to support the EU
Green Deal in all its dimensions, it is difficult
to assess the extent to which it has been
achieved. The publicly available databases only
cover bilateral and plurilateral trade
agreements for the period up to 2018. Analysis
of the data showed that the share of trade
agreements containing a reference to the Paris
Agreement increased steadily after its
adoption but was still only 33% in 2018. This
development is far too slow to achieve the
EU’s target of including chapters on trade and
sustainable development in all modern EU
trade agreements, which require effective
implementation of the Paris Agreement. This is
a particularly weak development, as it is not a
binding declaration, but merely a reference,
which alone cannot ensure that the climate

targets are actually supported.

Paris Agreement
references in
trade agreements

This indicator shows past development in
the share of trade agreements that
reference the Paris Agreement (IDOS &
Université Laval, 2018). This is compared
against the announcement made by the
EU in 2022 to include Trade and
Sustainable Development chapters,
which require effective implementation
of the Paris Agreement, in all modern EU
trade agreements (EC, 2022k).

The data show an annual increase of
11.5%-points between 2016 and 2018. To
meet the target, the required annual
change between 2021 and 2022 needs to
be 16.8%-points, which is 1.5 times faster
than the current rate of progress.

In addition to trade agreements, the EU actively participates in multilateral forums, particularly

at the World Trade Organisation (WTO), to promote sustainable trade policies globally. A key

medium-term objective is to reform the WTO to align with current trade dynamics. The EU plays

an active role in integrating sustainability issues in WTO committees, such as the Committee on

Trade and Environment (CTE), and has taken the lead in the Trade and Environmental

Sustainability Structured Discussions (TESSD) . To strengthen engagement on the interplay

between climate and trade and collaborate with like-minded nations on an ambitious
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environmental agenda at the WTO, the EU has co-launched the Coalition of Trade Ministers on
Climate, which currently includes over 50 ministers from 27 jurisdictions (EC, 2023w).

Another channel through which the EU aims to promote sustainable global trade includes
unilateral regulations with extraterritorial impact. This includes for instance measures restricting
access to the EU market for imports that do not meet EU standards, like deforestation-free
supply chain regulations (EC, 2021l). The Corporate Sustainability Due Diligence Directive
(CSDDD) aims to ensure that EU businesses address their environmental impact both within and
outside of Europe. Additionally, the upcoming Carbon Border Adjustment Mechanism (CBAM)
aims to discourage carbon leakage and promote sustainability by imposing costs on high-carbon
production in specific sectors. It will be key for the EU to address the external impact of its
domestic environmental and climate policies to build trust and respond to concerns. For CBAM,
implementing the EP's proposal to allocate a portion of CBAM revenues to decarbonisation

efforts in Least Developed Countries and Small Island Developing States could be considered.

Upon initial examination, the EU’s new trade strategy appears to have undergone refinement and
alignment with the objectives of the EU Green Deal. It emphasises the integration of
sustainability principles into the EU's trade policy and offers initiatives to support these
commitments. Regrettably, the strategy falls short in addressing the complex challenges
associated with the implementation and enforcement of free trade agreements and achieving

policy coherence between the EU's internal and external trade policies (Blot & Kettunen, 2021).

As part of its climate mainstreaming effort,

the EU also aims to ‘integrate climate ODA related to climate
considerations into its development policy’. The action

European Consensus on Development requires This indicator shows past development in
the EU and its Member States to integrate Official Development Assistance (ODA)
climate change mitigation and adaptation into that is provided to support climate

mitigation, adaptation and other related
activities in developing countries (Donor
Tracker, 2023). No benchmark is available
from an official EU source.

their development cooperation strategies and
jointly implement the 2030 Sustainable
Development Agenda and Paris Agreement
(Council of the European Union, 2017). The

Directorate-General on International

The data show an annual decrease of
3.7% between 2016 and 2020. This
Partnerships (DG INTPA) has become more development was heading in the wrong

receptive to climate considerations in recent direction.
years, which is evidenced by its 2021-2024

Strategic Plan that highlights climate change,

environment, and energy as a central focus

area (DG DEVCO, 2020). However, the prioritisation of climate-related action does not appear
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immediately evident in the allocation of ODA. An examination of the annual share of ODA
dedicated to climate-related initiatives reveals a negative trend. Since 2016, there has been a
decline in this allocation, characterised by an average annual decrease of 3.7%. In 2020, the
share experienced a significant drop of 10%-points compared to the previous year, resulting in a
share of 20%, the lowest recorded level since 2016.

Therefore, the EU must move beyond merely emphasising climate mainstreaming in its narrative
and ensure that climate considerations are integrated and implemented across all aspects of its
foreign policy, including in trade and international development corporation.

Progress towards enabler 3: Integrate climate in foreign policy

Incorporating climate change considerations into all aspects of foreign policy requires the

integration of climate-related capacities in all EU institutions engaged in foreign policy and

coordination structures both across EU institutions as well as between EU institutions and
Member States.

Climate-relevant

capacities

This indicator shows past development in
climate-related capacities available to EU
institutions engaged in foreign policy.

Incorporating climate change considerations
into foreign policy necessitates the
‘development of climate expertise across all
pertinent EU bodies’, particularly the RELEX
DGs, which engage in external relations and

Although the available data is limited,
analysis indicates that several EU

include Directorate-Generals responsible for

o0 . ) trade, international partnerships, or
institutions responsible for climate-

related matters face substantial deficits
in terms of resources and capacity
(Tanzler et al., 2021; Velasco & Peters,
2022)

neighbourhood and enlargement negotiations.
There is no data source that would enable a
quantitative assessment of the existing
climate-related capacities (e.g., in the form of
number of employees, existence of a climate
change focal points, or climate change
departments). Various analyses and expert opinions, however, reveal that several EU institutions
responsible for the EU's foreign climate policy, including the RELEX DGs, encounter significant
resource and capacity deficits on climate-related matters (Tanzler et al., 2021). For instance, DG
TRADE's officials exhibit less familiarity with climate-related topics, as exemplified by their
outsourcing of environmental impact assessment preparation for FTAs to third-party
organisations outside the EU (Velasco & Peters, 2022). Although EU climate diplomacy has
increasingly recognised the importance of mainstreaming climate topics throughout external
relations and international fora, there is still a substantial lack of skilled human resources and

capacities on climate-related questions.
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In 2019, EUCO established the High-Level
Group of Wise Persons which was charged to
determine how to maximise the added value
of the EU financial architecture for
development reported in 2019 that EU external

Prioritisation of climate
diplomacy

This indicator shows past development in
the share of EU GHG emissions that are

action lacked coherence and that coordination covered by the ‘Group of Friends for
Ambitious EU Climate Diplomacy’. No
benchmark is available from an official

EU source.

structures for climate and development
matters were inadequate (Wieser et al., 2019).
Following the report's recommendations, the
This indicator refers to the Group of
Friends for an Ambitious EU Climate
Diplomacy, which has been launched in
2022. In 2022, 55% of EU GHG emissions
originated from EU Member States also a
part of this group, underscoring the need
for an accelerated effort to encourage
additional Member States to join.

EU and its Member States have undertaken
measures ‘to prioritise and enhance the
coordination of its climate diplomacy efforts’,
establishing new formal channels and informal

coalitions.

In October 2022, a coalition of Member States
known as the Group of Friends (GoF) of
Climate Diplomacy was launched, with the
goal of promoting coordination and the integration of climate considerations into foreign policy.
Currently, 11 EU Member States have joined this initiative, indicating a prioritisation of climate
diplomacy in foreign policy by these nations (German Federal Foreign Office, 2022). It is
noteworthy that the participating countries represent 55% of the total EU emissions. To
strengthen the Team Europe approach and to ensure broader support and a more effective
implementation, it is important that the group of Member States supporting the objectives of
the GoF grows.

Additional ad-hoc groups that aim to address the need for increased coordination and
information sharing include the Climate Ambassador Network, which provides the EU with
insight into Member States' climate diplomacy efforts through bi-weekly exchanges, and the
Green Diplomacy Network, an informal exchange forum based in Brussels. Both groups are
chaired by the EEAS and its Climate Ambassador (Biedenkopf & Petri, 2021). At the interface of
the EC, EUCO, and the Member States, the EEAS can contribute to improved coordination
between these institutions. However, the EEAS's resources for climate diplomacy in its first ten
years of existence seems highly insufficient given the pressing climate challenge and considering
its official mandate. Apart from the above-mentioned coordination role, the EEAS climate
diplomacy unit (HCAO1) also oversees implementation of the Just Energy Transition Partnership
(JETP) with Viet Nam and represent the EU in the International Partner Group (IPG) for the other
JETPs. Since its creation, this unit has never had more than five staff members (Biedenkopf &
Petri, 2021). The fact that the position of the Climate Ambassador, created in the EEAS in 2019,
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has been vacant since March 2023 makes it even more difficult to fulfil the mandate and does
not speak to the topic being prioritised sufficiently.

413.3 Conclusions and recommendations

The need to put climate at the centre of the EU's geopolitical
strategy

The EU Green Deal represents a repositioning of climate action within EU foreign policy and, as
such, EU efforts on climate diplomacy are headed in the right direction. However, the EU has not
lived up to its potential and more is needed to move climate from the technical niche of UN
climate negotiations into all foreign policy channels and to leverage the Europe’s influence and
weight in global climate politics and effectively tackle the most pressing challenge of our times.
The EU and its Member States should take a frontrunner role on climate action by supporting
other countries in their green transition and reducing the Union’s environmental footprint

abroad.

The EU and its Member States have made progress in contributing to international climate
finance, but their current and future spending falls short of the fair share, which is about 1.5
times higher than current contributions. Failing on international climate finance could
undermine future climate diplomacy efforts and hinder the global transition to climate
neutrality. The EU should increase its contributions to what would be a fair share and encourage
other donors to do the same. This will help meet the USD 100 billion goal and ensure that
developing countries have the necessary support to scale up low-carbon technologies and

achieve domestic climate targets.

The EU's ecological footprint abroad, particularly in terms of imported CO, emissions, has
increased annually and thus further actions are needed to address the balance of embodied
emissions. This can be achieved through measures such as promoting sustainable trade
practices, setting stringent environmental standards for imports, and supporting the deployment

of renewable energy and energy-efficiency projects in partner countries.

Aligning international finance: Walking the talk towards the Paris
Agreement’s goals

The EU's international climate finance is not consistently aligned with the targets of the Paris
Agreement. Although the EU has committed to the Glasgow Climate Pact and expressed the
need to eliminate ineffective fossil-fuel subsidies, its Member States have not established
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specific timelines for ending export credits. Furthermore, in response to the Russian war against
Ukraine, the EU has implemented contingency measures and a diversification strategy that
contradict the goals of the Paris Agreement. For instance, the EU and its Member States have
actively endorsed the construction of new gas infrastructure abroad. The EU should thus further
strengthen its efforts to align all public funding with the goals of the Paris Agreement. This
includes implementing a budget classification system to monitor the compatibility of external
finance, transforming the EIB into a true ‘climate bank’, and ensuring that financed projects
support renewable energy, energy efficiency, and climate resilience measures while phasing out
fossil fuel financing as quickly as possible. Finally, EU must ensure that its current contingency
measures and diversification strategy do not hinder global long-term decarbonisation goals or

send mixed signals.

Paving the way for climate mainstreaming in foreign policy

The importance of incorporating climate considerations into all aspects of foreign policy is
emphasised in the EU Green Deal and regularly in conclusions from the Foreign Affairs Council
(FAC). Although there is growing recognition of using foreign policy as a means for addressing
climate change, the actual implementation varies between foreign policy areas. While climate
change is recognised as a strategic priority within the EU’s development cooperation and is
increasingly incorporated into bilateral multi-annual indicative planning (MIPs), the integration of
climate into trade policy is still in its early stages. One cause or explanation for this may be that
important EU institutions lack the resources and capacities to effectively carry out their climate-
related responsibilities.

The EU should thus integrate climate considerations into all relevant foreign policy channels,
such as those related to finance and investment, international trade, international development
cooperation, and industrial policy. In addition, the EU should deploy all international fora as well
as bilateral and multilateral channels to proactively promote decarbonisation efforts in all
sectors of the economy. For this to be successful, it is important to move from a narrative
revolving around punitive measures to cooperation on equal footing among partners and create

a positive agenda, e.g., on the nexus between trade and climate.

To create the conditions for this, the EU should expand climate competences and expertise in
the EU’s key foreign policy institutions to ensure sufficient and adequate capacity to address
climate change issues effectively. In particular, the EU should empower the EU Climate
Ambassador at Large for Climate Diplomacy with an expanded team and power to full fill its
mandate.
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Strengthening Team Europe for coordinated impact and synergistic
success

The EU as a whole has huge potential to help shape global climate action. In order to live up to
its potential, it is essential to improve the coordination between the EU and its Member States.
To date, the EU and its Member States often fail to effectively mobilise all foreign policy levers
of influence or consistently speak with one voice on climate-related foreign policies. The Team
Europe Approach has had some success in combining institutions and Member States’ expertise
and knowledge in the development cooperation. Expanding the Team Europe Approach hand in
hand with the Global Gateway for climate action and building on formal and informal channels
of communication can help the EU to better leverage its enormous strengths and speak with a
more consistent voice. More specifically, it will be key to use the EU’s negotiating power in trade
agreements to help ensure that globally ambitious environmental and climate goals are met, and
sustainable and low-carbon practices are promoted worldwide. The EU should also actively
promote global climate action through domestic action, using the EU’s large market and
resulting power to set global trends and drive ambitious standards and norms. The so-called
‘Brussels effect,” whereby EU regulations and standards often prevail worldwide, should be
implemented in a way that promotes transition without patronising countries in the Global
South. The EU should also support ambitious Member State initiatives, like the Group of Friends,
which promotes enhanced climate mainstreaming in and coordination of EU and Member States’

foreign policy.
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Box 17: Highlights from the assessment of External Action

Top climate finance donor, but
long way to go to meet the
‘fair share’

The EU and its Member States have become the
leading contributors to international public
climate finance, doubling their contributions since
2013 to reach over EUR 23 billion in 2021.
However, their current and projected spending
falls below their equitable share, suggesting the
need for approximately 1.5 times higher values
compared to their current contributions.

4

Action needed to match
narrative of climate
mainstreaming

The EU Green Deal has been instrumental in
expanding the importance of climate-related
issues beyond UN climate negotiations and
incorporating them into the wider domain of
foreign policy. However, the extent to which this
shift has been implemented differs across
foreign policy areas, with greater progress
observed in sectors like international
development cooperation and slower progress
in areas like trade policy.
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EU’s ‘climate bank’ continues
to finance fossil fuels abroad

The European Investment Bank (EIB) aimed to
become the EU’s ‘climate bank’ by aligning all its
financing activities with the Paris Agreement by
the end of 2020. Although the EIB has shown a

positive trend in investing in clean projects
outside the EU, these investments have dropped
nearly half from 2019 to 2021, while it still
invested about EUR 66 million in fossil fuel
projects outside the EU in 2021.
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EU ETS Directive: Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003
establishing a scheme for greenhouse gas emission allowance trading within the Community and amending

Council Directive 96/61/EC (Text with EEA relevance)

German Climate Protection Act: Bundes-Klimaschutzgesetz vom 12. Dezember 2019 (BGBL. | S. 2513), das durch
Artikel 1 des Gesetzes vom 18. August 2021 (BGBL. | S. 3905) geandert worden ist

Governance Regulation: 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
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Industrial Emissions Directive: Directive 2010/75/EU of the European Parliament and of the Council of
24 November 2010 on industrial emissions (integrated pollution prevention and control) (Recast) (Text with EEA

relevance)

LULUCF Regulation: Regulation (EU) 2018/8410of 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

2030 climate and energy framework, and amending Regulation (EU) No 525/2013 and Decision No 529/2013/EU

Renewable Energy Directive: Directive (EU) 2018/2001 of the European Parliament and of the Council of 11
December 2018 on the promotion of the use of energy from renewable sources (recast) (Text with EEA

relevance.)
Swedish Climate Act: Klimatlag (2017:720), Svensk forfattningssamling 2017:720.

Trans-European Energy Infrastructure Regulation: Regulation (EU) No 347/2013 of the European Parliament and
of the Council of 17 April 2013 on guidelines for trans-European energy infrastructure and repealing Decision
No 1364/2006/EC and amending Regulations (EC) No 713/2009, (EC) No 714/2009 and (EC) No 715/2009 (Text

with EEA relevance)

Trans-European Networks for Energy (TEN-E) Regulation: Regulation (EU) 2022/869 of the European Parliament

and of the Council of 30 May 2022 on guidelines for trans-European energy infrastructure

Waste Framework Directive: Directive 2008/98/EC of the European Parliament and of the Council of 19

November 2008 on waste and repealing certain Directives (Text with EEA relevance)

Water Framework Directive: Directive 2000/60/EC of the European Parliament and of the Council of 23 October

2000 establishing a framework for Community action in the field of water policy
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6. Indexes
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Figure 1: Annual change in net GHG emission reductions must increase to reach 2030 target

Figure 2: Building blocks for the transition to climate neutrality

Figure 3: Selecting indicators based on building block objectives and enablers

Figure 4: Progress check for indicators with and without a benchmark

Figure 5: Progress across the building blocks for reaching climate neutrality
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6.2 Tables
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Box 8: Highlights from the assessment of Carbon Dioxide Removal m
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Box 10: National-level insights for Lifestyles.........cccccceeuuee. 123
Box 11: Highlights from the assessment of Clean technologies 135
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Box 14: National-level insights for Just and Inclusive Transition 161
Box 15: Highlights from the assessment of Governance 182
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Box 17: Highlights from the assessment of External Action 213

6.4 Abbreviotions

BECCS Bioenergy carbon capture and storage
bnEUR Billion Euro

CBAM Carbon border adjustment mechanism
CCs Carbon capture and storage

CDR Carbon dioxide removal

CEE Central and Eastern Europe

Clossification of environmental protection activities and

CEPA expenditure
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Visit our online progress platform:

climateobservatory.eu
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