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FOREWORD

True net zero emissions will not be arrived at by chance. Countries and regions need
robust long-term decarbonisation strategies, with a clear articulation of the pathways
needed in each sector, as a guide for near-term climate plans, policies and actions. It is
therefore with great pleasure that | welcome the publication of this report on the state of
countries’ long term climate planning.

In recent years Ecologic Institute and the Climate Planning and Laws programme of the
European Climate Foundation have worked in partnership with others to promote the
importance of long-term climate planning, and to develop thinking, frameworks and tools
to help carry it out it effectively. This included making the case for Long Term Strategies
(LTSs) to be included in the EU Governance Regulation, with a structural linkage to
National Energy and Climate Plans (NECPs). This assessment is a first in how well Member
States, and the EU Commission have engaged with the planning framework that was
ultimately adopted at European level. The core finding is that national LTSs vary greatly in
the information they provide, the quality of their preparations and in their integration into
national policy-making.

This timely analysis serves as an invaluable resource to support policy communities at
national and EU levels as they grapple with the process of tracking, implementing and
refining long-term pathways.

In 2023, EU countries will be prompted by the Governance Regulation to consider whether
their LTS should be updated. This report makes clear that all EU countries should seize
the opportunity to do so. It will be a failure if existing climate governance frameworks
and planning pathways do not take into account the EU’s increased climate ambition
and the profound policy impacts of the cost-of-living crisis and Russia’s war of aggression
in Ukraine.

If national Long-Term Strategies are to serve their purpose in providing a robust strategic
context for the development of sufficiently ambitious NECPs for 2030, as well as the
data required by the EU Commission to effectively monitor policy consistency for net
zero under the EU Climate Law, this report is a ‘must read’ for policy officials at EU and
national levels.

It offers guidance about the range of inputs and activities that need to be marshalled to do
this process well — for instance the need for clarity about the national long-term climate
objective or vision, the need for up-to-date data, the value of robust arrangements for
independent, expert peer review, the importance of sustained stakeholder engagement
as the LTS is being developed, the need for cross departmental collaboration and a ‘whole
of government approach’, and the need for dedicated arrangements to monitor follow up
and implementation.

It should also be a powerful nudge to bring forward an urgent review of the Governance
Regulation in order to strengthen and better enforce the framework’s provisions and
standards. At the same time, the EU’s own LTS — 2018’s ‘Clean Planet for All’ — can be
updated in a process that is more genuinely shaped from the bottom up. Doing so could
transform national ownership of the Union’s climate neutrality objective, more securely
anchoring the societal consensus that keeping the transition on track is necessary,
possible and - just as importantly - that it can be achieved fairly.

Director, Climate Planning and Laws

European Climate Foundation (ECF)
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Figure 1: Puzzle pieces for charting a path to net zero emissions.

This report presents the findings from an assessment
of the 22 long-term strategies (LTSs) of EU Member
States available as of March 2022. It is complemented
by a briefing that summarises the key findings and
recommendations.

The analysis looked at two distinct qualities of
strategies: the vision of a low-emission future
represented in the pathways and projections of the
LTS as well as the preparation and use of the strategy
as a tool to guide policy decisions, in other words its
relevance in national climate policy.
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LTSs MAKE A DIFFERENCE, BUT MOST EXISTING
DOCUMENTS NEED IMPROVEMENT

In several Member States developing an LTSs has had a positive impact on
national policy already. However, the assessment found that to varying degrees
most LTSs lack information on their long-term vision and some LTSs are already
outdated. Strategies with missing or out-of-date information cannot sufficiently
guide near-term policymaking. In addition, most LTS preparation processes
fall short on participation, and the strategies omit detail on follow-up. This
risks generating lower political support and ultimately reduces the use of the
strategies as a tool to guide policies and interim targets.

POLICY RECOMMENDATIONS
TO MAKE LTSs MORE EFFECTIVE

The EU should amend the Governance Regulation by:

1. adding a mandatory template asking for more detail on the long-term vision
(scenarios and targets) and on preparation and use of the document

2. adding mandatory regular updates slightly ahead of the NECP updates

3. requesting more effective participation (early, meaningful, iterative) during
preparation

National governments should create national ownership
of the long-term vision by:

1. engaging a wide variety of interests in strategy preparation and revision, drawing
on the national multilevel climate dialogue.

2. including an independent peer review process using scientific expertise, such as
existing national climate advisory bodies, during LTS preparation and follow-up

3. integrating a regular LTS review cycle in national policy-making

4. specifying a date for achieving climate neutrality at national level with quantitative
info for remaining greenhouse gas emissions and necessary removals

The European Commission should take an active role by:
1. providing additional technical support, e.g., capacity support, common modelling
tools or parameters

2. launching a forum for good practice experience sharing among Member States, and
for encouraging integrated planning processes across borders

3. enforcing compliance with the requirements for LTSs in the Governance Regulation
including timely submission

4. creating a bottom-up vision for climate neutrality in the EU using the national LTSs
and integrating it into an update of the EU LTS
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Hoesung Lee, Chair of the IPCC, April 2022 during the
release of the IPCC Working Group Ill report, Climate
Change 2022: Mitigation of climate change.
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&3\ LONG-TERM PLANNING
%\ FOR CLIMATE ACTION

The Paris Agreement provides the international framework
to fight the global climate crisis and achieve net zero
greenhouse gas (GHG) emissions by the second half of the
century. In 2019, the EU agreed on the long-term climate
target of climate neutrality by 2050 and enshrined this
objective in the European Climate Law (ECL, Regulation
(EU) 2021/1119), adopted in 2021. Accordingly, the EU
must reach a balance between economy-wide GHG
emissions and removals by 2050, further aiming to achieve
net negative emissions thereafter (ECL, Art. 2). This means
that EU Member States, on aggregate, must reduce their
GHG emissions to a level which can be offset either through
natural sinks or technical removals no later than 2050.

To achieve climate neutrality in this timeframe, Member
States must implement policies now, that are in line with
a pathway towards a net zero emissions future. Preparing
and then adopting a robust and sufficiently detailed long-
term climate strategy is a crucial step in this process. By
engaging in long-term strategic planning only climate,
countries show that they acknowledge the need for a shift
to a decarbonised economy, as well as their willingness
to act towards tackling these issues through systematic
change (Riidinger et al., 2018). These plans should include
pathways that identify the necessary changes in the
main emitting sectors and the economy as a whole. The
plans need to take into consideration the specific national
starting conditions and include economic, technical and
social aspects, as well as other long-term objectives (e.g.,
adaptation needs or biodiversity goals).

Presenting a clear vision of a climate neutral future and
ways to get there helps all involved to understand the
scope of the net zero transformation and the impacts
that might arise along the way. Long-term planning
should outline crucial decision points, map existing and
planned solutions, and identify actions needed today for
new solutions to materialise in the future. With sufficient
buy-in from leaders and government officials, long-term
strategies (LTSs) supply a critical reference for political
decisions across all policy areas (and possibly across
electoral terms), and thus offer additional certainty for
businesses and private citizens for their own choices e.g.,
regarding investments, practices or lifestyle change (see
also Lebling et al., 2020; Waisman et al., 2021).

Having a long-term goal and working out through what
pathways it can be achieved is useful to pointinthe direction
that policy needs to aim for. However, any attempt to look
into the future for more than a few years is by design
fraught with uncertainty. Technological developments,
and scientific research can move fast making other and
new actions more viable or necessary. Both public opinion
and the political landscape can rapidly change as well. For
example, the Fridays for Future movement built up pressure
for more immediate climate action in 2019; in EU climate
policy, the targets for 2030 and 2050 were both formally
increased in 2021, and the Russian attack on Ukraine has
brought into question the reliance in particular on fossil
fuel imports from the Federation and the use of gas as a
bridge fuel towards net zero. All of these developments are
evidence of the dynamic background against which climate
policy needs to be made.

Flexibility to adapt to changing circumstances is key to
effective policy, but these adjustments must not lead away
from the long-term goal. Effective climate policy needs to
be resilient to external dynamics through a combination of
flexibility and adjustments at regular intervals. Accordingly,
long-term strategies cannot be one-off documents but
require regular review and updating in light of new and
better information at least every five years, so that they
can keep informing decisions on policy.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT



LTSs have featured in international climate agreements
for more than a decade already. At the 16th Conference of
the Parties to the United Nations Framework Convention
on Climate Change (COP 16 of the UNFCCC) in Cancun,
Mexico, in 2010, developed countries agreed to develop
national low-carbon development strategies (LCDS)
(Decision 1/CP.16 in FCCC/CP/2010/7/Add.1). There was
no agreement on a specific deadline for these strategies.
The EU implemented the agreement in its Monitoring
Mechanism Regulation, Art. 4 (MMR, Regulation (EU)
No 525/2013). It required Member States to create LCDS
in accordance with the COP 16 decision. The MMR also
did not stipulate a deadline for submitting the LCDS but
included only a deadline for Member States to report on
the strategies’ status.

The Paris Agreement, adopted at COP 21, re-emphasised
and invited all parties to the treaty to develop so-called
‘long-term low greenhouse gas emission development
strategies’ (LT-LEDS) in Article 4.19. As of April 2022,
50 countries and the EU have submitted a strategy,
respectively (UNFCCC, 2022). The Glasgow Climate Pact,
the official outcome of the COP 26, specified this, by urging
all countries to communicate their LTSs by COP 27 in 2022
(Decision 1/CMA.3 in FCCC/PA/CMA/2021/10/Add.1).
The decision also underlines the importance of aligning
near-term climate targets with LTSs, to ensure policies
implemented now are consistent with the long-term goals
and asks for regular updates.

In the EU, most of the current framework for climate
governance is laid down in the Governance Regulation
(GovReg) (Regulation 2018/1999) besides other important
documents including the European Climate Law (ECL,
Regulation 2021/1119), the Climate Action Regulation
(CAR; commonly referred to as Effort Sharing, Regulation
2018/842), the Renewable Energy Directive (Directive
2018/2001) or the Energy Efficiency Directive (Directive
2012/27/EU). The GovReg integrates national planning and
reporting processes for climate and energy, establishing
regular cycles for monitoring and review. Many Member
States have their own systems for climate policy-making,
many of these established through national framework
laws. However, a significant number implement only what
is required through international and EU obligations. The
GovReg and related EU laws thus establish important
minimum standards for national climate governance,
irrespective of existing systems in Member States (Evans
and Duwe, 2021).

The GovReg prescribes two distinct processes, aimed
at different time horizons: National Energy and Climate
Plans (NECPs) are meant to include details on policies
and expected impacts up to 2030; national LTSs outline
Member States’ planning up to 2050. The regulation
provides a detailed template for the NECPs, but mandates
only key elements for LTSs, and includes a voluntary
template with key headings for the LTSs. The Climate
Action Regulation (Regulation 2018/842) further provides
for binding quantitative targets for 2030 for every Member
State but has presently no such national goals for 2050.
The long-term direction is arguably not sufficiently
prominent in EU climate governance. Political attention
has clearly been focused on NECPs, and much less so on
LTSs (Duwe, 2022).

This is also evidenced by the different treatment of
those two documents by Member States as a whole.
The GovReg (Art. 15.1) requires them to produce an LTS
covering a 30-years period every ten years; voluntary
updates are foreseen every five years. The first iteration
was due by 1 January 2020. However, two years after
the deadline had passed, five Member States had still
not yet submitted an LTS (EC, 2022) and many had been
submitted several months late (see also section 3.1.1).
Due to the delay the European Commission (EC) has not
yet been able to produce an assessment of the LTSs and
the collective ambition they represent (which Article 15.9
GovReg requires them to do). NECPs, on the other hand,
are complete and were largely on time, certainly in their
final versions (which were due essentially at the same time
as the LTSs, literally one day earlier).

The GovRegalsoincluded an obligation onthe EU to develop
its own LTS. The EC published its proposal in November
2018, titled “A Clean Planet for All”. The document outlined
a climate neutral future by 2050, which subsequently
became the new EU long-term goal — showing the impact
that a vision based on robust analysis can have. The EU
LTS has not been updated since, and neither the GovReg
nor the ECL include an obligation to do so.

Whereas all NECPs had to follow a mandatory common
template and were thus relatively easy to analyse and
compare, the picture for LTSs is quite different. Given the
different schedules (see section 3.1.1) and the low level
of guidance for structure and content provided by the
GovReg, national LTSs are a very diverse set of documents.
Furthermore, Member States differ in the analytical
capacity available for climate policy — and political attention
varies also significantly (Duwe and Iwaszuk, 201g9a). It is
against this backdrop, that this analysis is taking place.
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S
§\1\§ OBJECTIVE OF THIS REPORT

This report analyses the national LTSs of EU Member States available as of March 2022. It
looks at their content, including targets and pathways considered, as well as the way in which
these strategies are embedded in their national policy-making context. The objective of this
analysis is to answer two key questions:

LTS vision pertains to a strategy’s content, that is, its description of a net zero
emissions future, how to get there and what enablers will drive the transition.

LTS relevance focuses on the preparation process, follow-up and integration
of the strategies to understand the impact of the document on climate policy
decisions within the country.

On both questions, the goal was to assess and compare the information in the LTSs. We
identified good practice examples, to better understand both content and process that make
for an effective national strategy that can guide near-term decisions. On this basis, the study
derives recommendations on how to improve the content and relevance of national LTSs.

Figure 2: Elements of a net-zero future
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Source: Velten et al. (2021)
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\\ RESEARCH APPROACH

\\

Drawing directly on the objectives specified, our analysis focused on 1) the vision
that the LTSs produce for the long term and Il) the relevance of the strategies in the
national context.

The EU formulates what it expects from a national LTS in the GovReg. For the long-term
vision, Art. 15.4 specifies that national LTSs must include: a) total GHG emission reductions
and enhancements of removals by sinks; b) emission reductions and enhancements of
removals in individual sectors; c) expected progress on transition to a low GHG emission
economy; d) expected socio-economic effect of the decarbonisation measures; and
e) required investment.

On the relevance of the LTS in the national context, the law stipulates that national
LTSs describe “links to other national long-term objectives, planning and other policies
and measures” (Art. 15.4). In addition, the regulation requires coherence between the
policies and actions detailed in the NECPs on the one hand and pathways and long-
term ambition signalled by the LTSs on the other hand (Art. 15.6). However, there is no
process specified for checking if the two planning documents are indeed consistent.
When it comes to implementation and follow-up, the GovReg only prescribes a ten-year
cycle, recommending interim updates after five years. Annex IV of the GovReg provides a
suggested structure that LTSs “should” follow, without this being mandatory, and without
adding much in terms of content.

This means, EU guidelines are broad, rather vague and leave some room for interpretation.
For a comprehensive coverage of the relevant thematic scope, i.e., which topics should be
covered in an LTS, we considered the 11 elements of a net zero future described in Velten
et al. (2021). These provide a good picture on sectoral and horizontal fields of action for
reaching climate neutrality and should therefore also be part of an LTS (see Figure 2).

Considering the sectoral elements, we re-named and somewhat re-structured them along
energy supply and energy demand (which includes transport, buildings, and industry)
as well as agriculture and GHG removal. From the horizontal elements (outer ring in
Figure 2), technologies, just transition, lifestyle change, and finance are considered as
part of the LTS vision, and we added adaptation to climate change which is also one of
the topics highlighted in Annex IV of the GovReg. Governance is covered under relevance.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT
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In addition, we examined literature outlining themes and questions, pertinent to the
assessment of strategies in an effort to complement and align our evaluation structure
with the relevant topics and related depth of information found in other LTS analytical
studies. More specifically, we checked IDDRI’s six key features of a “good” LTS (Waisman
et al., 2021) and Jotzo et al. (2021) who offer one of the few existing examples of a
comprehensive methodology for assessing LTSs, including their preparation process,
design and implementation elements, as well as a synthesis of best practices on specific
elements from LTSs worldwide. In addition, we considered the methodological work
within the UNIFY project (CAN Europe et al., 2021) and that of World Resources Institute
(WRI) (Ross et al., 2021) as well as the 2050 Pathways Platform Handbook (Williams
and Waisman, 2017) and the LTS development guide by the German Corporation for
International Cooperation (GIZ) and NewClimate Institute (Hans et al., 2020).

Some studies rely on specific indicators, such as square meter floor space per person
(e.g., Williams and Waisman, 2017). While this is in line with the depth of information
included in an ideal case (see e.g., relevant indicators highlighted in Velten et al., 2021),
we did not assess the LTSs on the basis of such granularity as it is generally lacking and
even before getting to that level of detail, there were important differences in approach
and quality to examine.

For the vision provided by the LTSs, we oriented our
assessment primarily around a 2050 timeframe,
searching for information pertaining to:

information about:

a) national climate targets and related pathways

For the relevance of the LTS, we focused on

c) the strategy’s preparation process with
a check for compliance with the GovReg,

as well as aggregated sectoral information,

the role of renewables and energy efficiency
as well as GHG removal, and

elements of a net zero future, including
technologies, behaviour change, finance and
issues related to a just transition as well as

the scientific basis of the strategy and
participation,

strategy follow-up and implementation, and

strategy integration in the national context
as well as coherence with other planning and
role in policy making.

adaptation to climate change.

Details on the assessment methodology for each section are contained in the description
of our findings in the respective segments below.

1.3.2 COMPILATION OF INFORMATION

Based on the content analysis, we developed an assessment matrix for collecting
the relevant information from LTSs focussing more on the aggregated picture than
detailed information for single sectors, on policy measures or specific indicators. Building
on past experience assessing similar documents (Duscha et al., 2017; Duwe et al., 2016,
2019), we developed a set of questions to extract information from the national LTSs in
a harmonised manner. The questions were mainly open questions asking for quantitative
and qualitative information on a single topic. This allowed us to collect all relevant
information in a structured way, considering that LTSs differ substantially on how and
where information is provided. The assessment matrix also included questions on how
easy it was to find relevant information and if the information was clear and comprehensive
from the document.

We filled in the matrix for the 22 LTSs submitted by the end of December 2021.
We downloaded all LTSs from the Commission’s repository and cross-checked with
documents on the UNFCCC repository.* There was no national LTS from Bulgaria,
Cyprus, Ireland, Poland, and Romania by the time of writing.? We were supported in the
collection of LTS information by partners of the Climate Record 2050 project, including
WiseEuropa covering Czechia, Hungary and Slovakia, J6zef Stefan Institute covering
Slovenia and Croatia and Stockholm Environment Institute-Tallinn covering Estonia,
Latvia, and Lithuania. They also analysed the respective LTSs in the context of the Climate
Recon 2050 project (Climate Recon 2050, n.d.).

1. In Denmark and Estonia, the governments published additional updates following the initial submission of their LTSs,
albeit focussing on 2030 (Climate Programme 2020) and 2035 (Estonian 2035 strategy). Nevertheless, in both cases we
assessed primarily the LTSs from the Commission’s repository.

2. Cyprus submitted its LTS end of September 2022.
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Furthermore, we conducted expert interviews for eight countries to a) obtain more
information on and appraisal of the relevance of the LTSs as we did not expect to find this
information in the strategies themselves; and b) obtain some information on countries
without a published strategy, specifically at what stage they are in the preparation process
and reasons for the delay. We selected countries covering a broad variety in terms of
economic prosperity (GDP/capita) and GHG emissions per capita, geographical location
and LTS submission date (see Table A-4).

The semi-structured interviews comprised nine questions on preparation process, five
on follow-up, and six on the strategy’s role in the national policy making process. A final
question asked for the interviewee’s expert judgment of the overall relevance of the LTS
in their respective country on a scale from one to five. We interviewed one to two experts
per country; interview partners were a mix of government officials, representatives of
scientific institutions, and NGOs.

Information from all national LTSs and interviews compiled in the matrix formed the basis
for our cross-country analysis. We also integrated a consistency check with findings of
other studies, including the LTS summaries as published on the EC website (Ricardo-AEA,
2019); an assessment table of existing strategies compiled by the EC in an annex to its
2021 climate action progress report (EC, 2021b); targets and pathways from CLIMACT’s
Pathways Explorer initiative (2021), which simulates NECP and LTS GHG pathways for EU
countries and country-specific information from the UNIFY project (Sahin et al., 2021). We
also cross-checked our findings with WRI’s analysis of 13 EU Member States LTSs (Ross et
al., 2021), which provides a summary amongst other on facilitation of the transition, and
any processes to ensure the longevity of the documents — this was especially interesting
for our assessment on the relevance of LTSs in a national context.

The report is structured around the two topics: long-term vision and relevance. Each sub-
section under vision and relevance is organised as follows: First, we provide a general
description of the importance of the aspect using existing literature and scientific
evidence; wherever there is a legal obligation, it is clearly outlined as such. Second, we
compare the available quantitative and qualitative information from the LTSs. Finally, we
provide a quick summary overview across national LTSs.
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Table 1: Analytical framework for an assessment of LTS vision

DIMENSIONS ASSESSMENT CRITERIA

LONG

. e e
CL E
TAR

GHG emissions from electricity generation
Energy supply —) Renewables
Fossil fuels and nuclear

Primary and final energy consumption
GHG emissions from transport

GHG emissions from buildings

GHG emissions from industry

Energy demand -

Agriculture —) GHG emissions and related practices

GHG removal —» CO2 removed and related practices and technologies

Lifestyle change —) Role and ways of lifestyle change

Investment needs
Finance —) Distribution of public and private investment
Environmental harmful subsidies

Impacts on gross domestic product
Impacts on employment
Just transition —)p Cost distribution
Impacts on health
Impacts on the environment

Climate impacts Expected impacts and their distribution
and adaptation - Adaptation measures and costs

Source: own compilation
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AND RELATED PATHWAYS

The EU aims to achieve climate neutrality by 2050 and has enshrined this target in the
ECL. All Member States must contribute to this goal by setting their own climate neutrality
target and/or defining concrete goals for GHG emission reductions and removals.

Countries should be clear on the role of emission reductions and removals and ideally
include specific long-term reduction and removal targets (see e.g. Geden and Schenuit,
2020). LTSs should provide information about when and how these reductions and
removals will be realised. This means strategies must include a description of pathways,
including interim targets to paint a clear picture of what needs to happen in the short- and
longer term.

2.1.1 NET ZERO EMISSIONS

Relevance of topic

Each Member State must contribute to reaching net zero emissions in the EU by 2050
(ECL, Art. 2). However, the temperature goals stated in the Paris Agreement require richer
EU countries to reach net zero emissions even before 2050 with remaining Member States
reaching it by 2050 the latest — all to give developing and emerging countries more time
and still achieve a climate neutral world by mid-century.

Information in the LTSs

Almost all countries that have submitted an LTS include a net zero target; most are
aimed at 2050 (See Table 2). However four countries — Finland, Austria, Sweden, and
Germany — strive to meet the goal before 2050 with Finland’s 2035 net zero the earliest.
Finland has uniquely large areas of forest land and plans to rely on GHG removals through
enhancing natural sinks function or using biomass for energy generation with emission
storage (BECCS). Austria and Germany advanced their target years since the publication
of their LTSs from 2050 to 2040 and 2045, respectively. Sweden aims to achieve net zero
emissions by 2045 and net negative emissions thereafter.

At the time of writing, nearly half of EU countries have also enshrined their net zero target
in a (climate) law. Yet, most of the LTSs do not refer to the laws directly as many were
introduced after submission. For instance, the Portuguese climate law was approved on
31 December 2021, but the LTS submitted two years prior. Denmark’s LTS submitted in
2019 states that the target will be included in a future climate law revision; this was then
adopted in 2020. In March 2022, Finland integrated a climate neutrality target in a revision
to its climate law, replacing the old 80% reduction target. Greece adopted its first climate
law in May 2022 likewise enshrining a net zero national objective.

Seven countries do not mention a net zero target. This includes Belgium, where at a
subnational level the regions of Wallonia and Brussels aim to achieve carbon neutrality by
2050 (i.e., net zero CO, emissions and not all GHG emissions) while Flanders has set an
overall target of reaching climate neutrality but does not state a year. The Netherlands,
Croatia, Czechia, and Estonia provide no information on reaching climate neutrality.
However, the Netherlands and Estonia do stipulate emission reduction targets by 2050
(see also next section on “Emission reductions”).

Summary assessment

Almost all Member States with an LTS aim at achieving climate neutrality by 2050 at
the latest. Ireland has a climate neutrality target in law but has not yet submitted an
LTS. Croatia, Czechia, and Estonia do not stipulate net zero in their LTSs. The Dutch LTS
does not refer to the term climate neutrality, but the emission reductions are similar in
ambition. In short, almost all countries plan to contribute to the aggregated objective
of achieving a climate neutral EU by 2050. However, richer countries with GDP above
EU average should aim for climate neutrality before 2050. Austria and Finland are thus
good examples with net zero dates at 2040 and 2035, respectively. Aside from the notable
exception of Sweden no country specifically states that it wants to achieve net negative
emissions thereafter.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT
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Figure 3: Understanding potential pathways towards net zero




The net zero emission scenarios contained in the EU’s LTS and the accompanying in-depth
analysis (EC, 2018) show that emissions must fall by 91% to 94% on average in the EU,
with the remainder of the goal reached via removals. Although national circumstances
differ, this reduction range provides a baseline for each Member State to strive for. Other
studies indicate that a 95% emission reduction should be considered the ambitious
benchmark (IPCC, 2018). A limited emission reduction of 9o% or below means higher
reliance on CO, removal options which are, however, limited due to potential, costs and risks
(see 2.2.4).

Projected long-term emission reductions vary significantly in terms of scale and status (see
Table 2). Most Member States stipulate a climate neutrality target while emission reductions by
the respective year are provided as the outcome of one or more scenarios. The target is reached
through different combinations of sectoral emission reductions and removals. This means that
absolute emissions reductions by 2050 and their related pathways, when provided, are not
always a firm goal or government commitment.

One notable exception is the Netherlands, which has the highest emission reduction target
of 95% by 2050 compared to 1990. This is enshrined in the country’s climate law. Sweden
commits to reducing emissions by 85% by 2045 compared to 1990, which is in line with their
climate neutrality target. Estonia includes a target of 80% and Lithuania stipulates a target of
at least 80% with an aim to reduce net GHG emissions by 100% compared to 1990, covering
the last 20% via natural sinks.

Most other countries provide emission reductions only as a scenario outcome. Hungary’s LTS
scenario shows an emission reduction of 95% by 2050 when compared to 1990. At least 85%
reductions can be found in the French, Greek, Italian, and Spanish LTSs. The Portuguese LTS
contains emission reductions of 78%-85%, the scenarios of Czechia reach 80% by 2050 and the
Slovenian LTS covers 80%-90%. Adopted after the LTS was submitted, the Portuguese climate
law further clarifies national ambition, setting a target of 90% (2050 vs. 2005). For Belgium, the
regions’ emission reductions add up to 85-87% for non-ETS emissions when compared to 2005.

Finland provides a large range for expected emission reductions—63% to 90% (2050 vs. 1990).
These results come from three scenarios: “with existing measures” (WEM), continuous growth
and a savings scenario; all achieve net zero by 2035 but assumptions about removals vary
accordingly. Notably, the new Finnish climate law has a quantitative reduction target of 90%
(2050 vs. 1990) and aims to achieve a 95% reduction.

Croatia offers the lowest emission reductions of 57% to 73% by 2050 based on 1990. The LTS
outlines no GHG removal to compensate for the remaining emissions, but does not mention
climate neutrality (see Table 2). Austria and Germany have advanced their target dates for
climate neutrality since LTS publication so the emission reductions provided—72-84% and
85%-90% (2050 vs. 1990), respectively—need updating.

Slovakia states that it aims for 95% emission reductions, but the modelling only achieves 80%
and is therefore not in line with the reduction or climate neutrality target. Denmark and Latvia
modelled only WEM scenarios, which likewise do not achieve climate neutrality. Such modelling
might provide a good starting point; however, for an LTS this is insufficient since the approach
lacks exactly the information about what needs be done to achieve the target. Luxembourg
provides no information at all and there is currently no LTS available from Bulgaria, Cyprus,
Ireland, Poland, and Romania.

There are just two Member States — the Netherlands and Hungary — that outline, that
emissions must fall by 95% by 2050 when compared to 1990 with the Netherlands
having enshrined it as a target in national law; Greece indicates a range of 85-95% from
the scenarios. However, almost half of the EU countries (thirteen) aim at emission
reductions equal to or even below 90% which seems insufficient from an EU perspective
and when compared to EU net zero scenarios which show that emission reductions must
be somewhere above 90% (EC, 2018). In addition, six countries do not provide sufficient
information in their LTSs but e.g., only net emissions, only non-ETS emissions or only WEM
scenarios not reaching climate neutrality.
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Table 2. Long-term targets for climate neutrality and emission reductions

CLIMATE NEUTRALITY GOAL?

EMISSION REDUCTIONS IN THE LTS

TARGET IN CLIMATE LONG-TERM TARGET STATUS
YEAR LAW
(Yes), o o .
AT New: law bein 72%-84% (2050 vs. 1990) Scenario outcome from 4
2040 . g not in line with new target ~ scenarios
revised
. 85%-87% (2050 vs.2005) for L
BE * 0T 3
N/A () None exists non-ETS emissions (% Indicative (3)
BG N/A No No LTS submitted as of March 2022
Scenario outcome from 2
HR N/A No 56.8%-73.1% (2050 vs. 1990) scenarios: gradual / strong
transition
cy N/A None exists  No LTS submitted as of March 2022
80% (2050 vs. 1990); .
Cz
N/A No (LTS being revised) Scenario outcome
e o Ves Only scenario with existing measures (WEM) not reaching the
target
EE 2050 None exists  80% (2050 vs. 1990) Government commitment
(EE2035)
Scenario outcome from 3
scenarios: WEM, continuous
FI %-90% : N :
e ves 63%-90% (2050 vs. 1990) growth, savings; all achieve net
zero by 2035.
83% (2050 vs. 2015) .
FR
2050 Yes [~86% (2050 vs. 1990)] Scenario outcome
o 9% _anS
DE A Yes 85/0. 99/0 (2.050 vs. 1990) Government commitment
2045 not in line with new target
Scenario outcome from 2
EL %-95% . .
2050 ves 85%-95% (2050 vs. 1990) scenario sets: 2°C and 1.5°C
HU 2050 Yes 95% (2050 vs. 1990) LTS scenario outcome
IE 2050 Yes No LTS submitted as of March 2022
IT 2050 None exists  87% (2050 vs. 1990) Scenario outcome
(Yes), law R i
Lv
2050 drafted Only scenario with existing measures (WEM)
LT 2050 None exists >80% (%) Government commitment
LU 2050 Yes No info in LTS
2050
MT  (carbon No 80% (2050 vs. 1990) Scenario outcome
neutral)
(Almost)  (Yes), GHG L
NL 9 .
2050 target in law 95% (2050 vs. 1990) Enshrined in law
PL N/A None exists  No LTS submitted as of March 2022
Scenario outcome from 2
o/ _an% .
PT 2050 Yes ?5/;5‘3?8/0"52?25; \és\'/:olos);)] scenarios: “Peloton”; “Yellow
T767-657% 5 . 199 Jersey”)
RO N/A No No LTS submitted as of March 2022
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Table 2. Long-term targets for climate neutrality and emission reductions

CLIMATE NEUTRALITY GOAL? EMISSION REDUCTIONS IN THE LTS
TARGET IN CLIMATE LONG-TERM TARGET STATUS
YEAR LAW

None exists 90% (2050 vs.1990); and

SK 2050 (draftin 80% (2050 vs. 1990) not in
20227) line with the target
80%-90% (2050 vs. 1990) Scenario outcome from 3
Sl 2050 None exists incl. WEM not in line with scenarios without scenario
target assignment
ES 2050 Yes 90% (2050 vs. 1990) Scenario outcome
(Yes),
SE % . .
2045 adopted by  85% (2045 vs. 1990) B ——
parliament

Source: National LTSs; Ricardo-AEA (2019); Duwe (2022), additional research to reflect up-to-date status; (1) Wallonia and Brussels-Capital: Carbon neutral by
2050; Flanders aims to move towards climate neutrality; (2) Wallonia: 80-95% (2050 vs. 2005); Flanders: 85% (2050 vs. 2005); (3) Regional targets: government
commitment. (4) Lithuania aims at reducing net GHG emissions by 100% compared to 1990 covering up to 20% of the remaining emissions via natural sinks.

2.1.3 GHG REDUCTIONS PATHWAYS

Relevance of topic

Immediate actions reducing emissions already in the period up to 2030 also reduces the
total amount of emissions released to the atmosphere over the period up to 2050, thereby
helping the EU and the world to stay within the remaining carbon budget (see e.g., Meyer-
Ohlendorf et al., 2018). This means that emission reduction pathways with higher annual
reductions in early years and lower ones in later years are preferable to those that are
linear or even indicate late action.

Setting interim targets along the way to 2050 provides a point of reference to check if
emission reductions are on track towards the long-term goal and with respect to the
envisioned pathway. Although scenarios can also provide such a reference, firm targets
or at least indicative but clear milestones provide a more stringent point of reference for
policy makers and allows civil society to hold policy makers accountable.

Information in the LTSs

There are basically two sorts of LTSs: 16 LTSs include some sort of scenarios outlining
pathways up to 2050 while six LTSs include no scenarios. The LTSs with scenarios,
however, do not necessarily reach the national target (Denmark, Latvia, Slovakia) (see
Table 24) and LTSs without scenarios can still include clear quantitative (interim) targets
(Germany, Estonia, Lithuania). France also refers to its carbon budget approach, but it is
applied only for the short-term.

Of the LTSs with scenarios, most show the reduction pathways in the form of graphs
without clearly outlining the underlying numbers. This makes it hard to check specific
values, but it shows that half of the 22 countries with an LTS assume emission reductions
to be rather linear between 2020 and 2050. Two countries (Croatia and Hungary) outline
a linear emission reduction pathway or rather late action with large emission reductions
taking place near 2050. Finland is at least in one of its scenarios also aiming at early action
with large emission reductions to happen before 2040. There are seven countries without
sufficient information to identify the emission reduction pathway (Denmark, Estonia,
Germany, Latvia, Lithuania, Luxembourg, the Netherlands) (see Table 3).

Five countries have interim targets after 2030, although they do not necessarily outline
clear pathways. This includes Latvia aiming at an emission reduction of 85% by 2040 when
compared to 1990. Germany follows with 70% by 2040 whereby this interim target was
increased to 88% in the national climate law following the new climate neutrality target
year. Lithuania also aims at 70% by 2040 with an 85% reduction of net emissions of which
15% is compensated by removals. Malta has an interim milestone of 60% by 2040. Estonia
provides a reduction target of net emission of 80% by 2035 when compared to 19g0.
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Table 3: GHG emission reduction pathways and interim targets

INTERIM TARGETS FROM 2035

SCENARIO OUTCOMES FOR INTERIM EMISSION REDUCTION PATHWAY

ONWARDS YEARS FROM 2035 ONWARDS
AT No Scenario outcomes in graph Linear
BE No Scenario outcomes in graph Linear
Late action to linear
o/ _ [
HR No 44,8%-50,9% (2040 vs. 1990) reduction pathway
CZ No 64% (2040 vs. 1990) Linear
DK No Only scenario with existing measures
EE Onc!y for net emissions: No scenario provided @
80% (2035 vs. 1990)
FI  No Scenario outcomes in graph Linear to early action
FR No Scenario outcomes in graph Linear
DE OIE target as in LTS: No scenario provided
70% (2040 vs. 1990
EL No Scenario outcomes in graph Linear
Only scenario for net emissions: Late action to linear
HU No :
64% (2040 vs. 1990) reduction pathway
IT No Scenario outcomes in graph Linear
LU No No scenario provided
LV 85% (2040 vs. 1990) Only scenario with existing measures not meeting the interim
target
Only for net emissions:
LT  85% (2040 vs. 1990) No scenario provided
(with 15% removals)
MT Milestone: Scenario outcome in graph equals Linear
60% (2040 vs. 1990) target @
NL No No scenario provided; refers to available data in NECP
PT No 65%-75% (2040 vs. 2005) Linear
60% (2040 vs. 1990) from scenario
SK No not meeting the Late action
2050 target
SI  No 55%-66% (2040 vs. 2005) Linear
ES No Scenario outcome in graph Linear
SE No 75% (2040 vs. 1990) Linear

Source: own compilation based on national LTSs, and cross-check with Ricardo-AEA (2019). Excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and
Romania). (1) based on Estonia 2035 (see also Table 24); (2) Malta uses abatement potentials to outline the emission reduction by 2030, 2040 and 2050.

Summary assessment

Almost all LTSs with scenarios project rather linear emission reductions until 2050 with
only three seeing key emission reductions to happen close to 2050 (Croatia, Hungary,
Slovakia). Only Finland provides at least one scenario with early action leading to key
reductions already before 2040. In addition, only five countries outline interim targets
in their strategies. Additional 14 countries provide at least some indication from their
scenario(s) either as a number in text or in a graph. This means that there is currently
limited accountability for interim progress towards the 2050 goal in the EU Member
States. This, however, may change with an EU GHG emission target for 2040 set according
to the ECL (Art. 4(3)) and following obligations for Member States.
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This section covers the sectoral elements (see Figure 2): energy supply and energy
demand with information on transport, buildings and industry; as well as GHG emission
reductions in agriculture and GHG removal from natural and technical sinks.

Sectoral information in the LTSs helps to better understand how much parts of the
economy have to contribute to emission reductions and GHG removal. In general, when
reaching climate neutrality, the remaining hard-to-abate (or ‘residual’) emissions are
expected to come from agriculture (mainly from fertiliser use and animal husbandry),
followed by transport (mainly aviation and heavy good vehicles) and industrial processes
(mainly from non-metallic mineral products such as clinker and lime) (EC, 2018). They can
be offset by natural or technical sinks to a certain extent. This means that all other sectors
must reduce emissions close to zero or even reach net negative emissions. This applies
to electricity generation, buildings, private mobility, and most of the industrial branches.
However, there are national differences so that each country should investigate sectoral
emission reductions and related national enablers.

2.2.1 ENERGY SUPPLY

Relevance of topic

Energy generation is the main source of emissions in the EU (EEA, 2021c). The in-
depth assessment that formed the basis for the EU LTS (EC, 2018) shows that these
emissions must fall to almost zero. This can be achieved through significant reductions
in energy consumption (see section 2.2.2) and an almost complete shift to renewable
energies including wind, solar, hydro and biomass (see section 2.3.2). Renewables will
supply electricity, heat and fuels (e.g., green hydrogen; see section 2.3.1) while the role
of conventional fuels will shrink to some particular applications — most predominantly air
and heavy-duty transport.

Information in the LTSs

RENEWABLE ENERGIES

All EU countries see a significant shift to renewable energies as the primary source
for covering the energy needs up to 2050. However, only half of the EU countries with
submitted LTSs provide a specific share for the longer term (see Table 4). Thereby, the
share of renewables in energy consumption varies from 53%-66% in Croatia to 82%-114%
in Greece (%). Luxembourg outlines a share of renewables of 100% of energy consumption
by 2050 and Spain of 97%. Belgium provides no information on the national level, but
Wallonia and Brussels aim at 100% renewable energy by 2050 while Flanders aims at
increasing the share of renewables as much as possible including a complete phase-out
of fossil fuels in the electricity mix. The French LTS outlines, that by 2050, the energy mix
will be carbon free supplied by a large share of carbon-free electricity. However, 2 MtCO,e
remain as GHG emissions — possibly non-CO, emissions from fuel handling — leading to a
reduction of 97% (see Table 5).

3. The share results from consideration of renewables directly and indirectly used and reaches a value above 100%
particularly due climate neutral synthetic fuels. It is unclear which is the share of renewables without considering these
indirect shares.
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/23



Table 4: Share of renewables in 2050

MS SHARE OF RENEWABLES IN:

ENERGY

CONSUMBTION ELECTRICITY HEATING & COOLING TRANSPORT
AT 76-93% 100% No info
HR  53-66% No info

FL  64% /80% [/ 78% No info

EL 82-114% (*) 96-104% (*) 60-93% (*)

HU ca.90% 71% No info

IT > 85-90% 95-100% No info

LT  90% 100% District heating: 100%
LU  100% No info

NL  Noinfo 100% CO_-neutral No info

PT  86%-88% 100% 66%-68%

| >60% 80% 50%

ES 97% 100% 97%

Source: own compilation based on national LTSs, and cross-check with Ricardo-AEA (2019).

Biofuels: 41-53%

300-500% (*)

100%

90%

94-96%
65%

79%

Excluding countries without quantification, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania). (*) see footnote 1.

The expected role of renewables in electricity generation is more significant (with five
countries stating that renewables will supply 100% of electricity in 2050). In contrast, the
share of renewables is expected to be lower in heating and cooling and in the transport
sector (see Table 4).

Countries with a high share of renewables in electricity generation by 2050 also have high
GHG emission reductions in electricity supply. The outlined GHG reduction is above go%
for most countries providing data (ten out of 14) or even 100% (Belgium, Greece for one
scenario, Lithuania, and Spain) (see Table 5).

FOSSIL FUELS AND NUCLEAR ENERGY

All countries consider a significant reduction in fossil fuel use by 2050. New nuclear
is seen as an option only by a few countries, including Finland where two new nuclear
power stations are currently being built; Czechia and Slovakia which want to keep nuclear
power; and Slovenia which wants to decide by 2027 between a nuclear and a synthetic fuel
pathway based on currently still missing cost estimates.

The phase-out of coal is envisioned in 12 countries plus three countries where coal is
expected to play a minor role of less than 3% in primary energy consumption by 2050.
Earliest was Sweden, phasing out coal energy generation in 2020 (two years in advance
of the announced 2022 target year); Slovakia follows with the expected decommissioning
of Novaky power plant in 2023 and Vojany power plant in 2025. Slovenia planned for 2040
in their LTS but now published a coal exit strategy with the end date for coal being 2033.
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Table 5: Emission reduction in electricity supply between 1990 and 2050

GHG EMISSION REDUCTION

MS (2050 vs. 1990) PATHWAY
AT ~24-73% for energy (including buildings and transport) (*) Linear
BE 100%

HR  61-93%

Fl ~80-98% (*) Linear
FR 97% Linear
EL  ~97-101% (*)

HU 98% Linear
IT  88%

LT  100%

PT  ~98% (*) Linear
Sl 99% (2050 vs. 2005)

ES ~100% (¥) Linear

SE  ~60% (1990 vs. 2045) (*)

Source: own compilation and calculation based on national LTSs, Ricardo-AEA (2019) and EEA (2021c). (*) = percentages based on own calculation from absolute
values. Excluding countries which do not provide an emission reduction figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).

Natural gas is considered as a transitional fuel by nine countries and Croatia still considers
the choice of such an approach (Kobytka and Laskowski, 2022). By 2050, nine countries
either aim at phasing out fossil fuels in energy generation (Latvia, Lithuania, Luxembourg)
or they aim at climate neutral or carbon free gas consumption (Austria, Slovenia) or
energy consumption (Estonia, France); Greece and Finland still have a considerable share
of natural gas in their energy consumption in some scenarios — these countries aim at
using carbon capture and storage (CCS) to store such emissions. The role that natural
gas will play in any future energy mix needs to be re-considered in the light of the Russian
invasion of the Ukraine as a large share of the European gas consumption is currently
supplied by the Russian Federation.

Mineral oil and its products also see a drop until 2050 but compared to coal or natural
gas, mineral oil use still seems to be more widespread. Exemptions include Portugal
which outlines a phase-out of mineral oil by 2040; Luxembourg and Latvia envision
a phase-out of all fossil fuels including mineral oil in energy generation by 2050; Italy
assumes a limited share of 0.5% of primary energy consumption in 2050 — the country
assumes that final energy consumption will be predominantly electrified and covered by
renewable energies, but oil and gas will continue to be used in 2050, especially where they
are difficult to substitute.

There is no information on the role of fossil fuels and nuclear in the LTSs of Belgium,
Germany, Denmark, Spain, the Netherlands, and Malta.
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Table 6: Role of fossil fuels and nuclear in the LTSs

COAL NATURAL GAS MINERAL OIL

NUCLEAR

Rapid phase-out Gas consumption  Use of heating oil

No consideration of

AT of coal without should be CO will practically be
) 2 nuclear power
specific date neutral by 2050 reduced to zero
No new coal but Zero with 2043 as
HR existing plants can  22%-29% of PEC  21%-24% of PEC expected operating
still operate ending of Krsko
2 of 3 scenarios build
Ccz
on Dukovany plant
EE Transitioning “to climate neutral energy production” No info
Phase-out‘m Relatively high ‘Shar.p drop . 1-2 plants to start
Fl 2029 (parliament . in mineral oil .
share in 2050 . operation by 2030
approval) consumption
g oy 5 No seeuﬁc info !3y 202?, p‘hase.—out
. : (but “carbon-free in heating in private
FR in power generation .
: energy production and government
and heat production » o
by 2050 buildings
Phase-out of
EL lignite ft?r power 1%-14% (of FE(F in 4%-22% of FE(? in No nuclear
generation before of 2050 (4 scenarios) 2050 (4 scenarios)
2030
4% of PEC in 8.7% of PECin  11% of PEC in 23% of PEC in 2050
HU 2050 (earlyaction 2050 (early action 2050 (early action ~ (early action scenario)
scenario) scenario) scenario)
IT 1% of PECin 2050 4% of PEC in 2050 0.5% of PEC in 2050 No nuclear
LV Phase-out of fossil fuels for energy generation.
LT Phase-out of fossil fuels in energy production by 2045 No nuclear
LU Phase-.out of all fossil fuels by 2050 (government No nuclear
commitment)
Phase-out of coal ~10% of PEC in
PT power generatlor) in 2050; phase-out !Expected phase-out No nuclear
2030 (enshrined in  of gas-fired power in 2040
law) generation in 2040
Decommissioning
in 2023 and 2025
(Novaky and
SK . .
Vojany); earlier
in the transition
scenario
Phase-out by Phase-out offossﬂ Phase-put by 2043
2040 (now 2033 Only CO.-neutral fuels by 2050 in according to one
SI 2 transport; significant scenario and no

according to exit
coal strategy)

gases by 2050 reduction in building

sector

phase-out under
nuclear scenario

Source: own compilation from the national LTSs. Excluding countries which do not provide a figure or clear phase-out statement, and excluding countries without
LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Summary assessment

All countries envision a clear shift to renewables with some differences depending on the
use of natural gas and nuclear in the energy mix in 2050. Luxembourg clearly states that
it will turn to 100% renewable energy and that it will phase-out all consumption of fossil
fuels; however, the LTS provides no scenarios on how to achieve this objective. Latvia and
Lithuania also aim at phasing out fossil fuels in energy generation but Latvia states no
clear target for renewables and the scenario does not reach the climate neutrality target;
Lithuania aims at a share of go% renewables and 90% emission reduction in transport
which implies some form of conventional fuel generating the 10% energy and 10%
emissions. Estonia, Finland, France, and Greece outline a carbon-free or rather carbon-
neutral energy production by 2050 whereby the LTSs of Finland and Greece state that the
countries will still have natural gas and mineral oil products in their energy mix and related
emissions will be captured and stored or balanced with technical or natural sinks. Portugal
provides a very good overview on their future energy mix including clear phase-out dates
for coal, gas-based power generation and the use of mineral oil products.

Table 7: Energy consumption reductions by 2050

PRIMARY ENERGY CONSUMPTION (PEC) FINAL ENERGY CONSUMPTION (FEC)
REDUCTION REDUCTION

PATHWAY

AT Noinfo 38%-52% (vs. 2005)

HR 25%-34% (vs. 2005)

25%-37% (vs. 2005)

Linear from interim
values

12% reduction target (2050 vs.

EE i . .
Noinfo 2019) for residential sector
~1200-1250 PJ (dependingon  ~ 240-260 TWh depending on
FI  scenario); 14% (vs. 2005) (low  scenario); 16% (vs. 2005) (low  Linear
emission scenario) emission scenario)
FR Noinfo Almost 50% (vs. 2015) Linear
o oo . . .
EL 21%-51% gvs. 2005) (depending No info Linear or late action ‘
on scenario) depending on scenario
o/ _ o, . .
HU Noinfo 30% 37.4/0 (vs. 2007)' Linear or late action '
(depending on scenario) depending on scenario
IT  Noinfo 40% (vs. 2018); 49% (vs. 2005)

65% reduction compared to
LV reference with PEC = 118 PJ;
37% (vs. 2005)

No info

44%-47% (vs. 2015); 53%-50%  25%-28% (vs. 2015); 36%-35%

PT .

(vs. 2005) (vs. 2005) Linear
SK No info < 40 TWh; 33% (vs. 2005) Linear
SI  50% (vs. 2020); 41% (vs. 2005)  32% (vs. 2020); 44% (vs. 2005)  Linear

Source: own compilation based on national LTS and calculations of energy consumption reductions compared to 2005 of Ricardo-AEA (2019). Excluding countries

which do not provide a figure and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Energy consumption is responsible for around 77% of EU GHG emissions (EEA, 2021c).
Moving towards net zero GHG emissions requires a reduction of energy consumption
across all sectors to supply the rest mainly via renewable energies (see also section 2.2.1).
According to the in-depth assessment for the LTS (EC, 2018), primary energy consumption
must fall in the order of 31%-42% by 2050 when compared to 2005 (which translates
to roughly 25-37% when compared to 1990). The most important levers include a shift
towards public transport, non-motorised mobility and electric vehicles in the transport
sector, deep renovations of buildings and the energy-intensive industry switches to fuels
that are based on renewable energies (e.g., green hydrogen or synthetic fuels). These
three sectors play a key role in reducing energy demand to move to a carbon-free society.

PRIMARY AND FINAL ENERGY CONSUMPTION

Energy efficiency is seen as the second important pillar (next to the shift to renewables)
to reach a climate neutral energy system. For example, France sees energy efficiency as
one of the key levers in their transition; Austria states that energy efficiency measures are
among the most economically beneficial levers for avoiding GHG emissions; and Latvia
references the ‘energy efficiency first’ principle throughout the document.

There is no country already specifying a target for total energy consumption reductions
by 2050 besides Lithuania. The country aims at achieving a at least 2.4 times reduction in
primary and final energy intensity compared to 2017 which translates roughly into 50-58%
by 2050.

Only 13 countries outline their primary and/or final energy consumption reductions
(see Table 7) with very varying information such as the countries refer to different base
years, and Latvia calculates the reduction against a reference case. Some do not provide a
reduction but rather the energy consumption (with varying units). This makes it difficult to
compare. Ricardo-AEA (2019) did some recalculations which are included in Table 7. From
a rather broad view, most countries indicate that they will reduce energy consumption by
2050 somewhere in the order of 30-50%.

The pathways for energy consumption reductions are rather linear for six of the eight
countries providing them. Hungary shows a linear or late energy consumption reduction
depending on the scenario. In the Greek LTS, energy consumption differs significantly for
the different scenarios with scenarios focusing on new energy carriers (NC2 and N1.5
scenarios) showing a decreases of primary energy consumption until 2035, with a rapid
increase thereafter due to development of hydrogen production and synthetic fuels.
There are five countries that also provide interim milestones (Croatia, Finland, Hungary,
Lithuania, and Slovenia).

Most other LTSs provide qualitative information about where efficiency improvements
are most important with e.g., the three regions of Belgium highlighting buildings as most
important, Croatia highlighting buildings and transport, Malta highlighting buildings and
industry and Czechia and Luxembourg highlighting energy efficiency in buildings, transport
and industry. Luxembourg has no quantitative target but outlines that energy efficiency
needs to be improved by renovations of buildings, near-zero energy and circular new
constructions, efficient product standards, efficient production processes, active mobility
and public transport, electric vehicles and the integration of the energy and transport
sectors, the orientation of the most efficient energy carriers towards the different uses,
the initiatives of active demand participation, the deployment of flexibility solutions on the
energy networks and the more efficient distribution of energy thanks in particular to new
technologies. Czechia states that by 2050 fuel consumption per vehicle-kilometre must be
reduced by 30%-70%, heat losses of buildings need to fall by 30%-50% in private buildings
and commercial buildings heating consumption will decrease by 30%, consumption of hot
water by 10% while energy consumption for cooling will remain the same; industry has to
see a reduction of annual energy consumption by 3% per year.
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Some other LTSs have a rather general statement that energy efficiency is important
including Germany, Italy, and Sweden. For example, Italy outlines that energy efficiency
will be increased in line with European principles and can contribute to positive effects
such as the protection of natural resources, improved energy security and energy
independence by reducing energy demand. The Netherland have no information on energy
efficiency in their LTS and refer to their NECP for any information.

TRANSPORT

Twenty LTSs cover emission reductions from transport, with most of them also providing
quantitative information, generally from modelling results (see Table 8 for overview). Only
Estonia and Lithuania provide an indicative target — Estonia for 2035 and Lithuania for
2050. However, it remains open how the emission reductions will unfold over the specified
time frame.

Thirteen countries provide the emission reduction expected in the transport sector by
2050. Belgium and Italy plan for a zero-emission transport sector by then. Slovenia (98%),
France (97%), and Spain (98%) closely follow; Greece and Portugal as well with at least
one of their scenarios. In contrast, the LTS of Croatia shows an emission reduction of 28 -
55% by 2050 which is at the lower end.

Only eight Member States mention how the reductions will be distributed over time: the
majority of these countries (Finland, France, Greece, Malta Portugal and Spain) indicate
that emission reductions will be linear; Croatia mentions that emissions will be reduced
mainly by the end of the period; and Slovenia expresses that the reductions will be
delayed until 2030 and progress gradually thereafter. More rarely, Member States present
quantitative information for more than one year, including for instance 2040 and 2050
(Finland, Malta, Portugal, Slovenia, and Spain). In addition, single targets for earlier points
in time, such as 2035 (Estonia) or 2040 (Slovakia), were also included.

Table 8: Emission reduction in transport between 1990 and 2050

GHG EMISSION REDUCTION

Ms (2050 Vs. 1990) PATHWAY

BE 100%

HR 28-55% Late action
FI ~68-97% (* Linear

FR 97% Linear

EL 88% / 99.5% Linear

HU ~78% (*)

IT 100%

LT 90%

PT 84-85% / 98% Linear

| 99% Delayed until 2030
ES 98% Linear

SE ~25% (*) (1990 vs. 2045)

Source: own compilation and calculation based on national LTSs, Ricardo-AEA (2019) and EEA (2021c). (*)
= percentages based on own calculation from absolute values. Excluding countries which do not provide an
emission reduction figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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In addition, many countries identify concrete actions to achieve emission reductions.
The most common aspect is the required shift to alternative means of transport which
should be promoted (Estonia, Malta and the Netherlands), including the use of public
transport (Austria, Lithuania, Malta, Portugal and Lithuania). Another key element is fuel
switch. Primarily, LTSs outline the electrification of transport as a way to decarbonise
road (Malta and Lithuania) and rail transport (Latvia) as well as the use of alternative fuels
such as biofuels, hydrogen and synthetic fuels in some applications (ltaly, France, Greece,
Spain and Sweden). However, hardly any country addresses which fuel is expected to
be used for which mode of transport and in what proportion. Italy provides the most
comprehensive description in this context. Their LTS envisages that half of the energy
demand for transport will be covered by electricity (from renewable energy sources) and
the other half by biofuels, hydrogen and synthetic fuels in 2050. Biofuels, hydrogen and
synthetic fuels will be mainly used when direct electrification is difficult to achieve. This
applies, for instance, to heavy duty transport and shipping. In the case of aviation, only
biofuels and synthetic fuels are considered as viable options.

BUILDINGS

Most Member States address the building sector in their LTS. Out of the 17 LTSs that
cover building, ten present emission reductions for the year 2050 from their scenarios (see
Table 9), with some countries also providing interim milestones for 2040 (Malta, Portugal,
Slovenia, and Spain).

Hungary, Italy, Lithuania, and Spain aim to reduce 100% of their building-related emissions
by 2050 and Greece pursues 90 to 100%. In the other countries, full decarbonisation is not
planned: France and Slovenia, for example, are planning a 95% reduction in emissions
(compared to 1990) in the entire building sector; and Portugal, on the other hand, aims for
a 96-97% in residential and a 100% emission reduction in the service sector (compared
to 2005).

As part of these scenario projections, six Member States have determined how emission
reductions should develop over the period to 2050. The majority plans to reduce emissions
linearly until 2050 (France, Greece, Portugal, Slovenia, and Spain). The LTS of Malta, which
outlines the abatement potentials in each sector, however, indicate that the country could
take immediate action to reduce emissions already by 2030.

BE 88-90%

HR 55-74% (includes fuel combustion in agriculture, forestry and fishing)
FR 95%

EL 90-100%

HU ~100% (*)

IT 100%

LT 100%

PT ~96-97% (*)

Sl 95%

ES 100%

Source: own compilation and calculation based on national LTSs, Ricardo-AEA (2019) and EEA (2021c). (*) = percentages based on own calculation from absolute
values. Excluding countries which do not provide an emission reduction figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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About half of the Member States (also mention explicit actions to decarbonise the building
sector in their LTSs. Most frequently it is stated that the energy efficiency of buildings is
to be improved (Latvia, Estonia, and Greece) with references to energetic modernisations
(Finland, Portugal and Spain), deep renovations (Croatia, Italy and Malta) and that new
buildings should be designed according to the principles of nearly zero emission buildings
(Croatia and Spain). Additionally, energy consumption in buildings needs to undergo a
fuel switch to renewable energy (Austria and Spain). In some cases, countries outline
corresponding technological solutions such as heat pumps (Greece, Portugal and the
Netherlands) or electrified hobs (Italy). Alternatively, some countries indicate that they are
also considering the use of fuels (based on renewable energy) when direct electrification
is not possible (Austria, Italy, and the Netherlands).

INDUSTRY

Twenty-one Member States report on the decarbonisation of industry, with 17 of those
countries also providing quantitative information. Typically, countries only present
scenario estimates of emission reductions in industry. Only Lithuania aims at fully
reducing industry-related emissions by 2050 by phasing-out the use of fossil fuels and
using environmentally safe carbon capture and utilisation.

In most cases, countries calculate emission reductions for the year 2050. Besides
Lithuania, Greece is also aiming for a complete decarbonisation of the industry in one of
the applied scenarios. Hungary follows with a 98% reduction, Belgium with 94-95% and
Spain with 91% compared to 1990 levels. Greece and Finland present the lowest emission
reduction in one of their scenarios, respectively.

Table 10: Emission reduction in industry between 1990 and 2050

GHG EMISSION REDUCTION

Ms (2050 VS. 1990) PATHWAY
AT ~83-84% (*) Late action
BE ~94-95% (*)

HR 64-83%

FI ~56-90% (*) Linear

FR 81% Linear

EL 48-106% Linear

HU 98% Linear

IT 84%

LT 100%

PT ~67-68% (* Linear

Sl 87% Late action
ES ~91% (*) Linear

SE ~61% (*)

Source: own compilation and calculation based on national LTSs, Ricardo-AEA (2019) and EEA
(2021c). (*) = percentages based on own calculation from absolute values. Excluding countries
which do not provide an emission reduction figure, and excluding countries without LTS
(Bulgaria, Cyprus, Ireland, Poland, and Romania).
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How emission reductions are to evolve until 2050 is only covered by nine Member States.
In most of these countries (Finland, France, Greece, Hungary, Portugal and Spain), it is
envisaged that emissions will be reduced linearly over time. Malta mentions that it wants
to take immediate action, whilst Austria and Slovenia intend to take late action. Some
Member States also present interim milestones. Lithuania and Slovenia, for instance,
mention that by 2040 emissions will be reduced by 100% and 60-70% respectively.
Croatia, on the other hand, envisages a 54-58% reduction in emissions for the year 2030.

Member States usually present a wide range of measures to reduce emissions from
industry in their LTSs. About a third of the LTSs include plans on decreasing the overall
energy demand in industry by improving energy efficiency, meeting the remaining energy
demand with renewable energy, and electrifying industrial processes as much as possible.
Austria, Italy, Luxembourg and Spain plan to substitute some high-carbon processes
with clean hydrogen; Finland mentions the use of biofuels; and Sweden wants to switch
to renewable energy carriers in industry. In addition, some countries plan to capture
emissions from industrial processes such as from cement and steel production including
Croatia, Czechia, France, Greece, Italy, Lithuania, Luxembourg and Sweden.

Member States demonstrate different levels of detail and ambition in their LTSs to reduce
GHG emissions. This can be seen, for example, in the fact that the expected emission
reduction for 2050 in transport lies between 25-100%, in buildings between 55-100% and
in industry between 48-106%. The ways in which Member States aim to achieve these
emission reductions refer to a reduction of energy demand and a shift to clean sources
including electrification, synthetic fuels and green hydrogen. In transport and buildings,
LTSs also highlight the role of behaviour changes but without clearly quantifying what this
means in terms of emission reductions. For industry, Member States also mostly consider
decarbonisation through efficiency improvements and fuel switching. Some countries
plan to offset the remaining emissions from industry through carbon capture and storage
(see also Section 2.3.3).

The EU agriculture sector is facing a three-fold challenge: ensuring food security for
all Europeans, guaranteeing a fair income for farmers, and reducing the impacts on the
climate and the environment associated with current practices. In 2019, the agriculture
sector was responsible for around 11% of total GHG emissions in the EU. When compared
to 1990, agricultural GHG emissions fell by 21%, but they have stabilised at around 380-
390 Mt CO.e since 2005 and trends vary widely at the national level (EEA, 2021d). Over
80% of total agricultural GHG emissions are methane (CH4) emissions from enteric
fermentation and nitrous oxide (N20) emissions mainly from fertilisation of soils (EEA,
2021a). GHG emissions and removals from land use, land use change and forestry are
not part of the agricultural sector and therefore discussed separately (see section 2.2.4).

Under existing technology and management options, agricultural emissions can never
be fully eliminated, only reduced though e.g., efficient fertiliser use and using animal
excrement and organic residues for biogas production, thus generating energy while
preventing methane to enter the atmosphere (COM, 2020b). Although there is still
potential for livestock farms to reduce their GHG emissions by applying on-farm climate
actions, changing consumer behaviour towards more healthy diets is expected to be just
as important in terms of reduction potential (COWI et al., 2021; EC, 2020a).

Almost all countries have a section on agriculture in their LTS (except for Denmark and
Estonia), although there are big differences in how much detail they provide. Some
countries project emission reductions for the agriculture sector by 2050, ranging from
22% in Slovenia (base year 2005), to 79% in Hungary (base year 1990) (see Table 11). The
rest of the countries do not provide any figure or just under a scenario that does not reach
the long-term target.
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France projects that agricultural emissions are approximately halved by 2050, to which end
the country describes the changes that need to materialise by then, including a reduction
of livestock and surplus nitrogen, as well as a maximised soil cover. Italy also indicates
that over time, agricultural land and production are to be reduced. The French LTS points
out that the agriculture and forestry sector record the lowest emission decreases, but that
the efforts required are no less ambitious compared to other sectors. However, even with
a 46% reduction, remaining emissions would be 48 Mt CO,e. For Italy, a 33% reduction
would entail remaining emissions of 23 Mt CO,e and Spain a 60% reduction would leave
19 Mt CO,e by 2050. By contrast, Slovakia’s LTS contains only a WEM projection which
shows a slight increase (0.9%) of agricultural emissions by 2040 referring to storage rules
for organic fertilisers and the right feeding strategy. To reverse this trend, the Slovakian
LTS acknowledges that the country has to adopt additional measures.

Where LTSs show a pathway up to 2050 for agricultural emission reductions, this is
generally linear. Malta’s estimates show that emission reductions start late after 204o0.

AT ~39-50% (*)
BE  55-59%

HR 51-56%
FI ~32-60% (*)
FR 46% Linear

EL 55% (non-CO, emissions) Linear

HU 79%
IT 33%
PT ~26-52% (* Linear
SI 22%
ES ~57% (*) Linear

SE  ~37% (¥)

Source: own compilation and calculation based on national LTSs, Ricardo-AEA
(2019) and EEA (2021c¢). (*) = percentages based on own calculation from
absolute values. Excluding countries which do not provide an emission reduction
figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland,
and Romania).

Countries plan to reduce GHG emissions in different areas whereas in about half of

the LTSs the description of specific agricultural measures to reduce GHG emissions is
limited. In the others, changes in diet are often mentioned as driving factors for reducing
GHG emissions related to the agriculture sector and in some cases these changes are
integrated in the LTS scenarios; for example, the main scenario in Austria assumes a
long-term changeover to a climate-friendly diet. But also, France, the Netherlands,
Luxembourg, Slovakia, Finland, Croatia and Slovenia point at the significance of dietary
changes. Other highlighted measures include optimising nitrogen supply in crops (e.g.,
highlighted by Spain), the use of precision agriculture (e.g., Italy), channelling increasing
amounts of manure into biogas production (e.g., Finland), reducing food loss and waste
(e.g., Luxembourg), and maximising soil cover according to the principles of agro-ecology
(e.g., France).
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In conclusion, eight LTSs (Croatia, Finland, France, Hungary, Italy, Malta, Slovakia, Spain)
analyse agriculture more in-depth compared to others. Countries expect to achieve
different levels of emission reduction mainly in the order of 30-60%. The exception is
Hungary that outlines an emission reduction of 79%. There are some governments
that plan to reduce agricultural production as part of a broader set of measures
(France, Italy), whereas most others mainly focus on the implementation of improved
technological and management options. However, it becomes clear in eight countries
that dietary changes are a key ingredient in reducing agricultural emissions beyond the
implementation of technical measures and sustainable farming practices. Eight countries
do not outline their agricultural emission reductions as part of a scenario that meets their
climate neutrality target.

According to the net zero emission scenarios of the EU LTS, EU Member States will need
GHG removals to compensate for the remaining, hard-to-abate emissions in the order of
300-500 Mt CO,e (EC, 2018). Removals — either natural carbon sinks or technical GHG
removal stored, e.g., in underground formations — play a central role in most projections
achieving net zero emissions by mid-century. However, options differ widely when it
comes to their maturity, potentials, costs, risks and benefits (IPCC, 2018).

Therefore, natural and technical GHG removal should not be overestimated in a country or
across the EU and their use should account for other societal and environmental concerns,
such as human health and biodiversity.

The land use and forestry sector covers sequestration (natural sinks) and emissions from
land use, land use change, and forestry (also abbreviated as LULUCF), which includes
carbon stores such as soils and peatlands and biomass such as trees. Depending on
national land cover, most of the Member States’ land use and forestry sector currently
generates net removals. In 2019, forest land in the EU removed 329 Mt CO, resulting in
net emission removal of 249 Mt CO, from land use and forestry whereby the trend of the
past 15 years goes into the wrong direction showing a reduction of the net removal in the
EU (EEA, 2021c, 2021d). While the sink function of forests will be central, also decreased
emissions from land use (and increased soil sequestration) will be required for the EU
LULUCEF sector to achieve the estimated net sink of 300-500 Mt CO, by 2050 (EC, 2018).

Besides natural sinks, technical options including the use of biomass for energy generation
coupled with carbon capture and storage (BECCS), direct air carbon capture and storage
(DACCS), biochar, enhanced weathering, ocean alkalinisation and ocean fertilisation
can remove carbon dioxide. These technical options store the emissions in geological
reservoirs or via chemical processes. They differ widely when it comes to their maturity,
potentials, costs, risks and benefits with BECCS appearing to be the most promising
option (see e.g. McDonald et al., 2021; IPCC, 2018). The in-depth analysis of the EU LTS
estimates a technical removal from BECCS and DACCS of 50 — 260 Mt CO,e by 2050
depending on the focus on natural sinks or technical removal, respectively (EC, 2018).
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NATURAL SINKS

All Member States with a climate neutrality target refer to removals to compensate for the
remaining emissions. In general, there is no target set for removals but any quantification
of natural and technical GHG removal is the outcome of one or more scenarios reaching
climate neutrality. Only Malta, specifically excluded any contributions to their target from
removals in its LTS due to the very low potential of natural carbon sinks on the island.

The LTSs mainly focus on natural sinks and less so on technical removal (see Table 12).
There are five countries that assume that natural sinks will remain more or less stable,
removing similar amounts of CO, from the atmosphere in 2050 when compared to 2019.
This includes Hungary, Italy, Slovakia, and Spain. Hungary wants to stabilise its land use
and forestry removal at 4.5 Mt to 5 Mt CO, (5.6 Mt in 2019); Italy aims at re-establishing
a natural carbon sink of 45 Mt CO, by 2050 through fire-fighting and sustainable soil
management whereby the country already achieved a removal of 42 Mt in 2019. Slovakia
assumes removing 4.4 Mt up to 7 Mt CO, in 2050 (6.3 Mt in 2019) through land use and
forestry. Spain’s LTS outlines a mix of afforestation, promotion of forestry, restoration of
wetlands and pastures and measures to improve the organic carbon content of soils to
achieve 37 Mt CO, in 2050 (which is in line with the removal of 38 Mt in 2019). Slovenia
aims at removing 2.5 Mt CO, in land use and forestry which is below the 2019 level of
0.1 Mt CO, removal but in line with the average over the past 10 years.

However, other countries including Austria, Finland, France, Latvia and Portugal assume
a doubling or even higher increases to compensate for remaining emissions. Thereby
Austria and Finland provide different scenarios for removals leading either to increased
natural or technical removal (see next section). The Portuguese LTS show a doubling of
removals to achieve 11.8-13.4 Mt CO,e from agriculture and forestry in 2050. Beyond
that, it provides limited information, focusing on forest fire control and productivity
increases across forestry species as important levers to reach the targeted increase
in natural carbon sinks by 2050. France wants to more than double its removals from
natural sinks from 31 Mt CO, in 2019 to 67 Mt CO, in 2050 plus capturing and storing
10 Mt CO, of bioenergy emissions. The country aims at increasing resilience of forests
and adapting to climate impacts, optimising forests as a natural carbon sink and
increasing wood harvesting and related wood products sink function. At the same time,
there is the objective of “sustainable and multifunctional forest management” including
biodiversity preservation and economic value and employment creation. Latvia assumes
to remove 4 Mt CO, in 2050 while it could only remove 1.2 Mt CO, in 2019 due to forest
ageing and deforestation. The country wants to “seriously evaluate” all land use changes
and support reforestation.

Lithuania outlines a removal of 8.6 Mt CO, in 2050 coming from CCS/CCU and land use
and forestry without specifying the respective contributions.

The Swedish LTS does not specify to what extent removals mustincrease but acknowledges
that additional action is needed to reach climate neutrality in 2045, and that this includes
net removals from forests and other land types as well as BECCS. The country has
developed its own strategy for attaining such removals (Swedish Government, 2020).
LTSs of Croatia, Estonia, Luxembourg and Germany outline that additional removal should
come from agriculture and forestry also without clear quantification. Denmark has not yet
decided on the role of land use and forestry, and Czechia, Greece and the Netherlands
provide no information on removals at all. Belgium provides no information at the national
level and at the regional level only some qualitative information.
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Table 12: Natural and technical GHG removal in the LTSs

GHG REMOVAL (MT CO2) FROM SCENARIO(S)

FOCUSSING ON NATURAL SINKS

FOCUSSING ON TECHNICAL SINKS

MS NATURAL SINKS  TECHNICAL SINKS NATURAL SINKS  TECHNICAL SINKS
AT 17.0 0.0 3.9-0 8.8 -18.7
Fl 25-28 o] 16.4 14.0
FR 67 10
0 - 4.8 (2.7 BECCS+ 2.1 0.9 - 8.5 (2.9 BECCS + 5.6
EL N/A DAC) N/A DAC)
Non-quantified BECCS
H .5-
U455 uptake
IT 45 (o]
Lv 4 (o]

LT 8.6 (natural and technical sinks)

PT 9-11.8 - o
13.4

SK 4.4 -7 0]

Sl 2.5 o]

ES 37.0 0

Source: own compilation based on national LTSs and cross-check with Ricardo-AEA (2019).

Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).

The pathways up to 2050 are generally rather linear (e.g., in Finland, Latvia, or Portugal) or
not specified at all. The Slovenian LTS, however, indicates immediate action and increasing
sinks until 2025 which then stabilises until 2050. In contrast, Slovakia seems to assume
late action when analysing data from emissions and removals in the land use and forestry
sector (Kobytka et al., 2022).

The information on natural sinks is limited when it comes to the nature of natural removals
and the specific underlying actions, i.e., how the estimated removals will be achieved. In
general, all countries focus on the role of forestry while land use and land use change
play a limited role. Sustainability aspects including biodiversity or ecosystem services are
mentioned but mostly in a rather generic sentence. However, some countries refer to
their separate forest strategies, which could not be evaluated in the context of this report.
Some countries have additional annexes outlining e.g., land coverage in particular forest
area and timber harvesting volumes including Austria, Finland, and France.
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TECHNICAL REMOVAL

There are six countries — Austria, Finland, France, Greece, Lithuania, and Sweden — that
refer to technical carbon dioxide removal and here mainly to BECCS in their LTS. Austria
and Finland have several scenarios in their LTS outlining opposing strategies for forests:
as one extreme, the focus is on protecting the forests and limiting wood harvesting leading
to higher natural removal; or the strategy is to increase wood harvesting for using biomass
as a source for energy generation in combination with CCS or as materials which lowers
the natural sink function but increases the technical removal via BECCS/CCU.

Austria expects the largest increase in removals from natural sinks and/or technical
solutions when compared to the other Member States. This also includes CCU and CCS
besides acknowledging “major obstacles or uncertainties with regard to the technological
solutions, for example with regard to domestic storage capacities or permanent and safe
storage” (translated from Austrian LTS, p.20) (see also section 2.3.3). Different scenarios
show natural and technical removal to compensate for 12.7 Mt to 22.2 Mt CO,e in 2050
with different assumptions on natural and technical removal. The scenario with only
natural sinks refers to 17 Mt CO,e from natural sinks in 2050 which is 4-times higher than
the removal in 2019. Other scenarios assume a stable removal from natural sinks but
additional 8.8 Mt -18.3 Mt CO,e to be removed through BECCS; or no natural sinks due to
a higher energetic use of biomass but 18.7 Mt CO,e from BECCS.

The Finnish LTS scenarios show a range of 16.4-40.0 Mt CO.,e net removal. The WEM
assumes a net removal from land use and forestry of 25-28 Mt CO,e over the period which
is almost doubling the 14.7 Mt CO,e removal in 2019 but was reached in some former
years. The scenario at the lower end expects roundwood removals to reach a clearly higher
level than the other two scenarios which lowers the sink function of forest land. Instead,
the scenario adds additional 14 Mt CO,e removal from BECCS so that total removal equals
30 Mt CO,e in 2050.

Greece’s LTS shows different scenarios that outline the role of BECCS and DACCS with
different options of storing and/or using the captured carbon dioxide with no link to natural
sinks. The scenarios focusing on energy efficiency show a limited role of o to 0.9 Mt CO,e
captured and stored using BECCS while the scenarios focusing on new energy carriers
include a removal of 2.7-2.9 Mt CO,e from BECCS and 2.1-5.6 Mt CO,e from DACCS. Thus,
Greece is the only country taking into account DACCS in one of their scenarios and also
highlighting options for storing and using the emissions (see also section 2.3.3).

France assumes a doubling of natural removals plus capturing and storing 10 Mt CO,
of bioenergy emissions. Lithuania just outlines a removal of 8.6 Mt CO, from natural
and technical removal without stating the respective contributions. Sweden provides no
estimates but assumes that BECCS will play a role to remove emissions.

Overall, CO, removals via land use and forestry receive quite some attention in the
LTSs. However, it is difficult to assess if natural sinks appear to be overestimated from
an EU perspective. The reason is that a third of the Member States have not included
any numbers while five countries assume a stable removal and five countries assume
a doubling or even higher increases to compensate for remaining emissions; two of
them (Austria and Finland), however, also outline a rather limited natural removal in
another scenario with high wood harvesting rates which is then compensated by using
BECCS in the same order of magnitude. In addition, is remains rather unclear how
Member States want to stabilise or even increase the removal and how this is aligned with
biodiversity objectives.

There are only six countries that refer to technical CO, removal with four providing a
quantitative estimate. This means that most countries count on natural sinks to offset
their remaining emissions. In the four countries and their different scenarios, the technical
removal varies quite significantly from zero to almost 20Mt CO, to be removed via BECCS
in 2050 in Austria. Austria and Finland, thereby, clearly outline the interlinkage between
natural and the BECCS technical sink in the form of different scenarios that either focus
on stringent forest protection limiting wood harvesting or significantly increasing wood
harvesting limiting the natural sink function but using wood as material and for energy
generation with emission storage (BECCS). Only Greece considers DACCS in one of the
scenario sets.
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§§ TECHNOLOGIES
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New and existing technologies will enable the transition in all sectors of the economy. This
includes technologies to electrify heating and moving vehicles, new industrial production
processes in chemical & plastics, cement or iron and steel industry, and for biomaterials
and digitalisation (Escobar and Laibach, 2021; IEA, 2017; Rissman et al., 2020). The selected
three technologies here — hydrogen and biomass (although rather an energy carrier than
a “technology”) and carbon capture, utilisation, and storage (CCUS) — are particularly
important enablers for the transition to net zero emissions. However, at the same time,
availability is supposedly limited or connected to imports (in the case of hydrogen and
biomass) or exports (in the case of CO, emissions to be stored).

For many Member States, hydrogen represents an important facet of LTSs to reach climate
neutrality by 2050. This importance lies partially within hydrogen’s versatility; the energy
dense gas can be used for storage in the power sector, an energy carrier option in heating
and transport, and a feedstock in industry. However, to play a large role in a decarbonised
energy system, hydrogen will have to be produced in ways which render it carbon-free.
This means either production through water electrolysis using carbon-free electricity, so
called green hydrogen, or production through natural gas reforming, coupled with CCUS,
so called blue hydrogen. The relative roles blue and green hydrogen will play in the long-
term depends on research and development of CCUS and particularly CO, storage options
for blue hydrogen, as well as the availability of carbon-free electricity for green hydrogen.
Next to this, hydrogen is also the required feedstock for synthetic methane and synthetic
fuels. Synthetic methane and fuels can be considered carbon neutral if both the hydrogen
and carbon used for production have zero net carbon footprint, meaning the hydrogen must
be green hydrogen and the carbon must be sourced from DAC or a biogenic source such as
biomass. It needs significant electricity input, both for the synthesis to methane or fuels and
for the production of hydrogen.

Almost all countries include some statement on hydrogen use as part of their strategy to reach
climate neutrality. The level of detail regarding hydrogen varies, with 12 countries providing
only qualitative information on planned hydrogen use, while the other seven countries (see
Table 13) include quantitative as well as qualitative information. The quantitative values for
hydrogen differ in the unit of measurement used and whether they provide information on
use or production; France and Italy provide values for just production, Austria and Hungary
provide values for use, and only Greece and Portugal provide values for both production
and use. Additionally, Austria and Malta discuss plans for hydrogen imports, albeit only
qualitatively.

For instance, Austria’s LTS identifies blue hydrogen as a transition technology, to be used
for a defined period of time, while green hydrogen will see utilisation in the middle- and
long-term. Austria also places considerable emphasis on the use of sustainable hydrogen to
decarbonise energy intensive sectors of industry. This includes the steel, chemical (ammonia
and methanol production), mineral-oil, and tile industries. However, Austria notes that cost-
efficient full supply of industry based on sustainable hydrogen may depend on hydrogen
imports in the long-term, hence the importance of hydrogen management on a European and
global level. In this context, Austria expresses support for a European Hydrogen Strategy, in
which the EC lays out a clear roadmap for hydrogen production and distribution, including
consideration of a global hydrogen trade and increased financing options for sustainable
hydrogen use.

Portugal emphasises the importance of hydrogen to decarbonise the transportation sector
next to electricity to replace the current fossil fuel vehicle fleet. Alkaline electrolysis using
renewable electricity is expected to produce the required hydrogen. This demand will entail
2% to 4% of electricity generation to be used in hydrogen production by 2040 and 5% to 7%
by 2050. This will involve critical investments in hydrogen infrastructure, such the hydrogen
supply network.
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Table 13: Information on hydrogen use, generation, and imports by 2050

QUANTIFIED INFORMATION ON HYDROGEN

GREEN VS. BLUE HYDROGEN

3-3.5 billion Nm? of storage

Blue hydrogen as a transition technology, green in

AT requirement by 2050 the middle- and long- term
BE The economy of green hydrogen and not low-carbon
(blue) hydrogen will be developed
HR 15.9-30.2 ktoe consumption by 2050, Does not differentiate between green and blue
range from three scenarios hydrogen
FI Does not differentiate
~ 45 TWh of electricity used for
FR hydrogen production by 2050, 7.5% The development of green hydrogen (i.e. renewable)
of total electricity consumption (excl. will be supported and supervised.
network losses)
DE Does not differentiate
1-30% share of synthetic fuels in total
EL energy consumption, 2.5-74.5 TWh for  Rules out blue hydrogen due to restrictions on CO,
production of synthetic fuels, range storage; green hydrogen is the main direction
from five scenarios
Decarbonisation of industrial production by
HU 11-15% of final energy consumption implementing pilot projects that encourage the use
of “green” hydrogen
110-170 TWh (25-30%) of electricity Most mentions of hydrogen are qualified as green
IT generation used for hydrogen
. hydrogen
production
LV States green hydrogen has an increasingly important
role
LT Green hydrogen will be used to balance excess
electricity from renewable energy sources
Only considers green hydrogen and plans to pursue
the development of hydrogen certification to ensure
LU - .
the consumption of a truly decarbonised and
renewable product
Discusses powering Malta with 100% green
MT hydrogen, however supply will be contingent upon
import from other countries
Envisages a significant role for green hydrogen as a
NL fuel for industry and both heavy and long-distance
transport
13.0-21.5 PJ or 4% of final energy
PT consumption, 5-7% of electricity States produced hydrogen will mainly be green
generation for hydrogen production
SK Does not differentiate
Sl Does not differentiate
ES Most mentions of hydrogen are qualified as green
SE States use of green hydrogen for steel production is

conceivable by 2045

Source: own compilation based on national LTSs.
Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Greece embeds its plans for hydrogen within a larger discussion of the production and
utilisation of synthetic fuels, primarily synthetic methane. The Greek LTS includes four
target scenarios which call for varying percentages of synthetic fuels, which encompasses
both hydrogen and synthetic methane, in the final energy consumption mix, from 1-30%.

Other Member States, such as France, the Netherlands, Greece, Finland, Hungary,
Germany, and ltaly, also see hydrogen as essential for the decarbonisation of the transport
sector as well as certain industries. All have at least some plans to use hydrogen as a fuel
in commercial and heavy transport, replacing fossil fuels in this sector. Some, such as
Italy, Hungary, and Slovakia, plan this to be staged with hydrogen-natural gas mixtures
fuelling transport before transition to 100% hydrogen. In industry, Finland, Sweden,
Slovakia, and Italy explicitly mention the importance of hydrogen to reduce emissions in
steel production. Malta touches upon using hydrogen as storage option to mitigate the
intermittent nature of most renewable energy sources.

Many of the Member States include hydrogen in their LTSs and touch upon at least
qualitatively how hydrogen will enable them to decarbonise. Member States which plan
to utilise hydrogen focus mostly on hydrogen as a fuel for the decarbonisation of heavy
transport and in industry, notably in steel production. For the large number of Member
States which name hydrogen as a necessary part of their LTSs, relatively few have
elaborated on a quantitative plan for hydrogen expansion and deployment in the targeted
sectors. Several Member States mention the need for sustained research and development
for breakthrough technologies concerning blue and green hydrogen and Malta clearly
states use of green hydrogen will be contingent upon import from other countries. This
means that information is too limited to derive conclusions about overestimations and EU
import needs.

Biomass constitutes the organic material that living ecosystems produce, which can
be used for many applications, such as heating and cooling, electricity generation and
transport fuels but also for bio-based products and materials. Biomass used to produce
energy — also known as bioenergy — currently makes up around 60% of all renewable
energy in the EU, with the heating and cooling sector using about 75% of all bioenergy
(Scarlat et al., 2019). In 2016, the forestry sector supplied around 60% thereof, with the
remaining shares accounted for by agricultural biomass (almost 27%) and waste (12%).
In the same year, the demand for bioenergy was met with around 96% of domestically
produced biomass.

The use of sustainable biomass will play a significant role in achieving climate neutrality
by 2050. Energy consumption from biomass is expected to double or even triple by
2050 in the EU, which increases by an additional 50% when considering material use
as well. However, at the same time, the intensity of biomass harvesting from forests is
considered to be already ‘unsustainable’ and needs to be reduced (Andersen et al., 2021;
Catuti et al., 2020).

There is limited information on the use, generation and imports of biomass in the LTSs.
While at least 15 countries include qualitative information (Austria, Belgium, Czechia,
Estonia, Germany, Hungary, Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands,
Slovenia, Spain, Sweden), only six countries provide also quantitative information (Croatia,
Czechia, France, Greece, Portugal, Slovakia); five countries discuss the role of biomass in
the context of using BECCS (Austria, Finland, France, Italy, Portugal) whereby Austria
considered the role of biomass when creating the different pathways but did not provide
separate results for this topic. Denmark does not have any information on biomass.

As Table 14 shows, Croatia, Czechia, France, Greece, and Portugal include projections
for biomass use by 2050, with Greece providing these figures per sector as well. Czechia
together with Slovakia also provides information on domestic biomass generation.
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Czechia is the only country that provides a comparison of biomass import dependencies
for the different scenarios. In the scenario that allows for the imports of electricity
and biomass, in addition to a high increase in renewables, there are biomass imports
amounting to 100 PJ solid biomass and 20 P) liquid biomass in 2050,* whereby imports of
solid biomass are capped at 100 P) and imports of 25 PJ biofuels. The own production is 233
PJ biomass in the same year and under the same scenario. The Czech LTS states that this
scenario is only illustrative, and a as a result, does not determine whether it is technically
possible to import the required biomass and from which country. In comparison, the other
scenarios do not import biomass and compensate these with higher liquid fuel or coal
imports. Greece includes information on timber imports ranging from 0.42-0.66 without
providing the unit and also not stating where the timber is expected to come from. The
Croatian LTS assesses for the different scenarios the domestic energy generation and
import (in GWh) but only provides a general figure and does not further distinguish
between energy sources.

More than two-thirds of all countries that submitted an LTS explicitly indicate in which
sector or for what purpose they expect to use biomass. Malta does not include explicit
statements in what sectors biomass will be used but indicates that biogas will play a minor
role in energy production. Six countries (Italy, Luxembourg, Portugal, Slovenia, Spain,
France) specifically mention a role for biomass in industry, with two countries (Latvia,
Lithuania) indicating this for the construction sector. Moreover, the Dutch LTS states
that in time, sustainable biomass will only be used in sectors where no cost-efficient
alternative is available, such as aviation and shipping.

Thirteen countries (Croatia, Estonia, France, Greece, ltaly, Lithuania, Luxembourg,
Malta, the Netherlands, Slovakia, Slovenia, Spain, Sweden) at least briefly touch upon
sustainability aspects related to the use of biomass, in specificity ranging from stating
that biomass will only be used in the context of organic waste collected from households
to produce renewable biogas (Malta), to ensuring that the production of biomass “[...]
will have to take into account the context of climate change and sustainability criteria”
(France). Spain indicates that improved forest management could lower risk for fires and
improve the conservation of natural areas and wild species. Portugal does not discuss the
topic of sustainable biomass but mentions the trade-off with air quality (see also section
2.4.3). The regional strategy for Brussels points out that the use of biofuels is considered
unsuitable due to the impact on air quality.

4. Numbers as provided in the description of the scenario on page 119; table 5 on page 123 seems not in line with the
numbers in the text.

FR 460 TWh N/A N/A

Sum of domestic e

Cz eneration and imports 2% theoretical potential)
€ P (range over scenarios)

biomass)
EL 4.7-5.5 Mtoe N/A
HR  656-957 GWh N/A N/A
N/A
PT 16.1-21.0 PJ of FEC N/A
SK  N/A 120 PJ (theoretical potential) N/A

Source: own compilation based on national LTSs.

Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).
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It becomes clear from the LTSs that the use of biomass will play an important role by 2050;
more than two-thirds of all countries that submitted an LTS explicitly state that biomass
will be part of the energy production. Thirteen countries touch upon sustainability aspects
related to biomass but the LTSs generally do not go into detail to clearly indicate what
qualifies as sustainable biomass and related challenges for domestic production.

Only six countries (Croatia, Czechia, France, Greece, Portugal, Slovakia) provide both
qualitative and quantitative information on biomass. However, there is only Czechia
showing information for a) expected biomass use by 2050, and b) domestic biomass
generation, while also considering biomass imports. This makes it challenging, if not
impossible, to better understand how much countries rely on the use and imports of
biomass to achieve (or move towards) climate neutrality by 2050 and to what extent this
is feasible.

Carbon capture, utilisation and storage (CCUS) refers either to carbon capture and storage
(CCS) or to carbon capture and use (CCU). CCS is an integrated chain of technologies,
which comprises capture, transportation, and storage of CO, (IOGP, 2019). Storage
options include injecting the CO, — in dense or liquid form — into geological formations,
such as saline formations or depleted oil and gas fields, or in site mineral carbonation or
carbon mineralisation, whereby concentrated CO, streams are injected into geological
formations to mineralise in the pores (Bey et al., 2021). CCS is generally not a negative
emission technology, but it prevents emissions from entering the atmosphere. Only the
combination with bioenergy (BECCS) leads to negative emissions. With CCU, the captured
CO, is processed into different applications, such as fuels, chemical building blocks or
buildings materials. This means that depending on the application, the CO, enters the
atmosphere after a certain period (IEA, 2019). The storage time is particularly short when
storing CO, in synthetic hydrocarbons, which are used almost immediately as fuels. This
practice can therefore be a valid option in a circular economy but does not directly store
or reduce emissions.

The great majority of countries provide information on CCUS, except for Belgium (where
information is only available in regional strategies), Denmark, Luxembourg, Estonia and
Lithuania. However, also most of the other countries only include qualitative information
on CCUS and the degree of specificity varies: one-third of the countries include general
statements in their LTS indicating a (potential) future role for CCUS (Croatia, Germany,
Hungary, the Netherlands, Portugal, Slovakia, Malta, Sweden, Spain, Latvia), whereas
six include projections of captured emission at least in one of their climate neutrality
scenarios (Austria, Finland, France, Italy, Greece, Czechia).

The volume of captured emissions is only available for a few countries. In the French LTS
scenario, in 2050, industrial emissions of around 5-6 Mt CO, are captured next to 10 Mt
CO, of negative emissions generated with energy production installations using BECCS.
CCS should be considered as soon as the environmental and economic conditions are met
to store concentrated CO, emissions. CCU may be considered as an alternative to storage
(in e.g., new energy carriers, anaerobic digestion and in manufactured products).

Italy considers CCS as a possibility to “zero the emission residue”, equal to 20-40 Mt CO.,.
This is mainly relevant for industry (energy and non-energy). From the steel and cement
industry alone, about 10-20 Mt CO, might be captured by CCS in 2050.

Czechia outlines the use of CCS for power generation in one scenario. It includes CCS for
coal-fired (1,666 MW) and gas-fired (3,334 MW) power generation in 2050. This would
mean to capture and storage 35 Mt CO,.This scenario is a rather theoretical case to check
what CCS would be needed if Czechia would follow a “business as usual” pathway but still
would want to achieve its 80% emission reduction target.
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The Greek LTS provides the most detailed overview of the use of technical removals
(including CCUS) (see also Table 12), which includes both the source of CO, as well as
its intended use/destination. It includes four scenarios that either assume increased
energy efficiency and electrification (Estonia) or the adoption of new energy carriers
(NC), and which make a further distinction between ambition levels (2°C versus 1.5°C):

CO2 captured and stored No use 4.8 Mt CO2 6.7 Mt CO2
Captured CO, Captured from bioenergy 27MtCO, 0.9MtCO,
Industrial processes 4 Mt CO,
Combustion of mineral
fuels
Air capture 2.1 Mt CO,
Stored CO, Stored in materials 0.4MtCO, 0.9 MtCO2
Stored in synthetic fuels 4.4 Mt CO2
Underground storage 5.8 Mt CO2

Source: own compilation based on the Greek LTS.

Portugal states that CCS only has technical and economic viability in the cement sector,
with BECCS and CCU to produce e-fuels perceived as not being cost-effective, without
mentioning specific figures. Spain outlines for different sectors the potential for GHG
reductions through CCS (but also other new technologies). For the iron and steel industry,
as well as the petrochemicals industry, the reduction potential is around 10%. For the
cement sector, this potential is approximately 5%. Sweden indicates that a large-scale
expansion of CCS in the steel industry could lead to additional electricity consumption of
2-5 TWh.

Information on storage potential is limited in the strategies. One exemption is the Austrian
LTS which points out significant obstacles and uncertainties related to the application
of CCS, such as domestic storage capacity and permanent and secure storage. In this
context, a law currently prohibits the storage of CO, at least until 2023; it is evaluated
every 5 years based on international experiences. In Austria, it is estimated that there is a
potential domestic storage volume between 400 and 510 Mt CO,, or 6.5 times the current
annual CO, emissions. Therefore, Austria considers the alternative of using long-distance
transports to storage sites outside the country in the long-term.

France estimates the domestic storage potential at 1-1.5 Gt CO,, but at the same time
notes that this potential is still not particularly well-known on land and unknown at
sea. The French LTS states that the latter seems more feasible and socially acceptable
compared to the former. Greece describes the low availability of suitable underground
options, which will not exceed 140 Mt CO,, but should suffice for capturing and storing
CO, emission from the low use of natural gas and from industrial processes in 2050.
Hungary states they have limited capacities to store carbon, and as a result, they
would focus primarily on CCU. Latvia notes CO, storage sites are currently not
economically feasible.
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Many technical, environmental and economic uncertainties remain regarding CCUS so
there is a need for research, development and deployment. Malta states that they could
play a role as a test bed for new carbon technologies (including CCS), in partnership
with larger countries/private partners. On a general level, Slovakia, Latvia and Lithuania
highlight their support for additional research into CCUS. Spain states that CCS pilot
projects have been implemented, but that the related costs and uncertainty related to the
process makes implementation difficult, although the potential for emission reductions
for producing iron and steel, petrochemicals and cement, are evident. Sweden highlights
their long-term government programme called “Industry Leap” (“Industriklivet”), which
supports the development of technology and processes that reduce or remove process
related GHG emission from industry. The programme started in 2018 and is planned to
run until 2040. In 2020, the budget was around EUR 58 million (SEK 600 million).

Most countries at least briefly touch upon the topic of CCUS, but there are significant
differences between how much detail they provide. Although the majority formulates
general statements on the use of CCUS, there are six countries that include quantitative
information in their LTS, of which Italy indicates the largest use of CCUS to help
achieve climate neutrality; 20-40 Mt CO, are expected to be captured by 2050 of which
approximately a quarter to half using CCS in the steel and the cement industry. Czechia
follows with its CCS-scenario and 35 Mt CO, captured and stored. Both countries,
however, provide no information on storage. Only some LTSs highlight the limited storage
potential as an issue: Hungary explains that as a result they will focus on CCU, whereas
Austria mentions the possibility of exporting CO, to third countries in the long term.
Particularly Austria explains that there are still barriers and uncertainties related to the
application of CCS.

\\
\\\ HORIZONTAL ELEMENTS

/////

There are crucial elements that drive the transition and reduce emissions across several
sectors. We consider lifestyle change, finance, and just transition. In addition, we included
adaptation to climate change and related synergies and conflicts with mitigation. Although
the relevance of these cross-sectoral elements is high, the GovReg specifically asks only
for investment needs to be included in the LTSs as well as “to the extent feasible”, socio-
economic, health, and environmental impact — here considered under just transition —
and adaptation is in the voluntary template in a sub-heading.

The transition to climate neutrality requires gradual but profound societal adjustments, as
changes in behaviour and practices are drivers of decarbonisation (EC, 2020b; Schanes et
al., 2019) Behavioural climate change mitigation can take the form of a variety of actions,
most commonly in the transport, housing and food sectors (i.e., driving less, reducing
room heating temperature or shifting to a plant-based diet). Such changes can result in
significant GHG emission reductions in both the short- and long-term. However, lifestyle
change is dependent on public awareness, social conditions, customs, and institutions
which means that governments face the challenge of raising collective knowledge on
lifestyle impacts on the environment, promote low or zero-emission alternatives and
enhance regulation and economic incentives (Dubois et al., 2019; Velten et al., 2021).
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Almost all countries with an LTS (besides Denmark, Hungary and Sweden) include
qualitative information on the subject but to differing extents. In Belgium, Czechia and
Portugal, for example, behaviour change is mentioned merely as either important or
necessary for the climate transition, while all other countries attempt to deliver specific
outcomes, measures or actions. Estonia, Lithuania, and France present also quantitative
data, with Lithuania providing quantitative targets for almost all sectors.

Nine countries (Austria, Estonia, France, Germany, Greece, ltaly, Lithuania, Malta,
Slovenia) mention behaviour change in the context of mobility. Provisions include a
reduced need for mobility, restructuring taxes and levies in favour of climate-friendly
transport, an enhanced preference for using public transport, car sharing and cycling in
cities, and a shift towards active travel. Estonia specifically aims to increase the share of
public transport, cycling or walking to 45—-55% in total commuting in 2035 and Lithuania
to at least 60% of urban travel by 2030.

A change in diet is foreseen by seven countries - Austria, Croatia, France, Lithuania, the
Netherlands, Slovakia and Slovenia. In their LTSs, Member States put an emphasis on
climate-friendly, plant-based diets, less food waste and support for local food production.
Lithuania specifically aims at to reduce food waste by 50% per capita by 2030 based on
2019 levels.

Estonia, France, Latvia, Lithuania, and Slovenia also examine behaviour change in the
context of goods and services, and circular economy, by ways of encouraging sustainable
production and consumption patterns, as well as increasing product reuse.

France specifically calls for a reduction in energy through individual behaviour heating
temperature by an average of 1°C by 2050, while Italy constitutes that citizens need to
carry out ‘invasive’ interventions for the in-depth renovation of buildings. Lithuania aims
at 30% of households to be active consumers producing and storing own renewable
electricity by 2030.

Six countries have plans for raising public awareness about the importance of behaviour
change. These are Croatia, Estonia, Lithuania, Luxembourg, Slovakia and Spain. Among the
planned measures are the development of repair workshops in Estonia, the improvement
of education regarding heating in Lithuania, the preparation of campaigns to change
consumer behaviour in Slovakia and the strengthening of social acceptance for projects
and infrastructure necessary for decarbonisation in Spain.

Overall, Member States provide largely qualitative information on lifestyle change. The
LTSs examine the topic from various angles and touch upon mobility, diet, heating, and
circular economy, to differing extents. A significant difference in the way countries include
the topic in their strategies relates to whether they merely identify lifestyle change as
necessary for climate neutrality, or whether they propose concrete measures, actions and
targets. Our analysis shows that Member States largely attempt to fit in the second group.
Lithuania stands out as the only country clearly outlining specific targets on behaviour
change in various sectors. The French LTS provides an in-depth reflection on lifestyle
change in the context of various sectors and includes quantitative information.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/45



The restructuring of the economies to achieve climate neutrality as outlined in the LTSs
of the Member States will require significant investment and mobilisation of both public
and private funds. This will involve not only the creation or enlargement of public funding
sources on the EU, national, and state levels, but also reordering of the private financial
investment playing field, in order to reorient financial streams. This entails policies which
increase the viability and security of low-carbon investments while disincentivising
investments which are climate harmful. This goal is also outlined in Article 2.1.c of the
Paris Agreement, which calls to make finance flows consistent with a pathway towards
low GHG emissions and climate-resistant development.

Almost all LTSs contain information on financing aspects. The Member States which
provide guidance on finance solely qualitatively include four, while 12 also provide numbers
on investment needs until 2050. These are mainly the additional investment needs, i.e.,
investments which are associated with reaching the 2050 climate target and come on top
of what would have been invested in the reference case. The order of magnitude is about
1-2% of GDP with two outliers: Hungary and Slovakia expect additional investment needs
of more than 4% of GDP up to 2050.

Nine LTSs also provide a breakdown for sectors. These sectors are most commonly
buildings, transport, industry and energy or electricity, as well as less frequently
households, agriculture, water, waste, and land use. Some Member States provide total
investment needs per sector for the entire period up to 2050, while others break down
needs by decade or even average annual sector investment. Across the LTSs with sectoral
breakdown transport is the sector with the highest investment needs, with six of the nine
LTSs allocating the most investment to this sector. Investment needs for buildings and
energy/electricity are the next highest, while reported investment needs for industry vary
greatly between Member States.
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Table 16: Investment needs by 2050

TOTAL INVESTMENT NEED ADDITIONAL INVESTMENT NEED
EUR 14.4-22.6 bn (2031-2050)
HR
0.96-1.51% of GDP
EUR 183-335 bn (2010-2050) (range over 3
cz EUR 1,135-1,285 bn (2010-2050) (range over  scenarios)
3 scenarios)
[~2% of GDP (*)]
EUR 100 bn (2020-2050)
Fl
[~1% of GDP (*)]
EUR 126 bn per year (2034-2050)
FR

[~5% of GDP (*)]

EUR 38.1-39.1 bn per year (2031-2050; range
EL over 6 scenarios, excluding transport)

1.9-2.9% of GDP per year (2030-2050)

EUR 42 bn / 75.9 bn (2020-2050; early and late
action scenarios)

HU
4.8% of GDP per year (2020-2050, early action
scenario)
EUR 16 bn per year (2020-2050)
Lv
1.35% of GDP per year (2020-2050)
EUR 15.3 bn (2020-2050)
MT

[~3% of GDP (*)]

EUR 85 bn total or ~ EUR 2.1-2.5 bn per year
PT  EUR 1,017 bn (2016-2020) (2016-2050)
1.2% of GDP per year

EUR 196 bn (2031-2050)
SK
4.2% of GDP per year

EUR 21-26.5 bn (2021-2050)
Sl EUR 66-72 bn (2021-2050)
[~1-2% of GDP (*)]

EUR 300 bn (2031-2050)

ES EUR 500 bn (2031-2050)
[~1% of GDP (*)]

Source: own compilation based on national LTSs and cross-check with Ricardo-AEA (2019).

Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).

Notes: Additional investment needs refer only to investment needs associated with reaching 2050 climate neutrality goals, while total investment needs
refer to both investment needs associated with reaching climate goals along with investment needs associated with reference or business as usual scenarios
i.e., investments which would have been made in the normal course of economic growth regardless of climate neutrality goals. For countries which provided
investment needs in national currencies, exchange rates to EUR were based upon the European Central Bank average for 2019.

Abbreviations: bn = billion; R&D = research and (product) development.
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Table 17: Sectoral breakdown of investment needs by 2050

SECTORAL BREAKDOWN OF INVESTMENT NEEDS

Additional investment, for the period 2010-2050, range over three scenarios

cz Buildings: Transport: Industry:
EUR 12.5-23 bn EUR 8.5-17.9 bn EUR 253 bn
Total investment over the period 2020-2050

Fl Energy system: Building repairs: ~ R&D:
EUR 20 bn EUR 24 bn EUR 35 bn
Total investment, for the period 2034-2050

FR -
Buildings: Transport: Energy and networks:
EUR 28 bn / year EUR 85 bn /year EUR13bn /year
Total investment for the period 2030-2050, range over six scenarios

EL ) Households: Services and
Joelusise EUR 4.0-5.4 bn /  Agriculture:
RO 72T year EUR 1.2-1.4 bn / year
Additional investment, for the period 2020-2050, range between early and late action
scenarios

HU
Agriculture: Waste: Industry and product use:
EUR 2.3 bn EUR 1.47 bn EUR 0.4 bn
Total net marginal investment, for the period 2020-2050

MT -
Buildings: Energy: Industry: Transport: Waste/Water:
EUR 2.6 bn EUR 2.9 bn EUR 0.5 bn EUR 9.0 bn EUR 0.3 bn
Additional investment, for the period 2016-2050

PT .. o
Electricity: Transport: Buildings: Industry:
EUR 21.1 bn EUR 32 bn EUR 21.9 bn EUR 6.6 bn
Additional investment, for the period 2030 to 2050

SK .
Industry: Households: Services: Transport:
EUR 0-0.2bn /year EUR1-8 bn /year EUR 0.9-4 bn /year EUR 0.5-7 bn /year
Additional investment, for the period 2021-2050

Sl Households: Services: Industry: Electricity: Transport:
EUR 0.4 bn EUR 0.6 bn EUR 3.5 bn EUR 3 bn EUR 6 bn

Source: own compilation based on national LTSs and cross-check with Ricardo-AEA (2019).
Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Half of the LTSs also provided information about the role of government spending or
otherwise divided discussion on public and private sector funding. The need for public
and private sector investment is emphasised across the LTSs to reach climate neutrality.
For reference, the Spanish LTS indicates it expects only 20% of the necessary investments
to be made by the public sector, with the remaining 80% of necessary investments coming
from the private sector. The successful mobilisation of private funding is frequently
addressed in the LTSs through discussion of sustainable finance, and the need for the
Member States to create a solid framework for this at the national and international
level. This will be accomplished through numerous mechanisms which focus on providing
the proper signals and incentives to investors to mobilise private capital and ultimately
reorient financial flows to fund a low-carbon economy. As an example, the LTS of France
aims for changes in both public finance management and private finance guidance in
order to meet investment needs. These changes seek to reach the goal of nearly doubling
the current yearly climate investments, from EUR 45.7 billion spent in France in 2018 in
public and private investments on climate action to EUR 32-41 billion additional invested
per year to meet the French 2024-2028 carbon budget.

Six Member States (Germany, Italy, Latvia, Luxembourg, Portugal, Slovakia) also address
contradicting support such as environmentally harmful subsidies or fossil-fuel subsidies
in their LTSs. These Member States clearly denounce subsidies to fossil fuels, with both
Germany and Italy articulating the double burden these subsidies place on public budgets,
in that they led to higher current public expenditure as well as higher present and future
environmental and health costs. Italy maintains a catalogue of environmentally harmful
and favourable subsidies which is updated on an annual basis. Latvia and Slovakia single
out heating fuel subsidies and coal subsidies respectively for elimination, and Latvia and
Germany both also explicitly state that support for harmful subsidies should be reallocated
to renewables and forward-looking, socio-ecologically just measures, respectively.

Reasonable attention in the LTSs is allocated toward finance, with over four fifths of the
reporting Member States including finance sections and two thirds of these including
specific values for total investment needs. These are mainly the additional investment
needs in the order of 1-2% of GDP; only Hungary and Slovakia expect significantly higher
additional investments of more than 4% of GDP up to 2050.

There is significant acknowledgement of the necessity of mobilising both public and
private funds. The Spanish LTS specifies the expected share of 20% public and 80%
private investment. Other LTSs have large parts of their finance sections addressing EU
and multinational level public funds available to draw climate investment from; relatively
less information is devoted to funds at the national and state level. Six LTSs also address
contradicting support such as fossil-fuel subsidies which should be eliminated.

The transition to climate neutrality must be just and inclusive to ensure societal support.
Benefits and negative side-effects are very likely to occur with different magnitude within
and across countries, societal groups, regions and industries, causing distributional
challenges for the EU and its Member States. The EU estimates that, at least 237,000 jobs
related to coal, peat and oil in 108 European regions are at risk of losing their jobs during
the transition (Regulation (EU) 2021/1056 establishing the Just Transition Fund).

At the same time, the transition is expected to bring several benefits. It creates new
opportunities for industry and jobs. So far, measures under the EU climate and energy
targets for 2020 have contributed to an increase in EU employment of around 1-1.5%,
with further increases expected during the upcoming transition period. GDP will double
by 2050 (compared to 1990), even though the EU is undergoing a fundamental transition
(EC, 2018). In addition, the transition is expected to bring benefits for society and the
environment. This includes healthier citizens, lower energy costs for households, greener
cities, cleaner air and more space for nature (EC, 2021a).
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Information in the LTSs

The impacts of the transition are multidimensional and therefore affect several sub-areas.
This is also reflected in the LTSs which include reference to the impacts of the transition
on the economy, on the society with respect to employment, cost distribution and health,
as well as on the environment with respect to air and water quality and biodiversity. An
overview of how Member States view the impact of the transition on these sub-areas is
given in Table 19.

The LTSs show that the impact on the economy is generally estimated to be positive
across the countries (see Table 19). However, the exact quantitative impacts are only
described by a relatively small proportion of countries (see Table 18). Only in Italy, GDP
growth is lower than under the reference in a preliminary analysis which is possibly a
result of increasing marginal costs for reducing the residuals emissions towards 2050
— Italy delivers no further information but the country expects a large use of CCS to
capture remaining emissions (see section 2.3.3) which is still a costly technology. The
largest positive impact on GDP is expected in Finland under the continuous growth
scenarios which however lead to a reduction of available jobs due to the expected
dependency of employment on the use of arable land. In contrast, in its other scenarios,
job creation is positive.

A mixed picture for employment is supported when looking at the other countries with
quantified impact: Hungary, Portugal and Spain outline a positive employment effect but
Estonia and Slovakia a reduction of jobs. However, the remaining part of the countries
do not determine quantitative impacts but describe the foreseeable impacts at least in
words, mainly referring to overall positive impacts on job creation. Some of these countries
assume benefits for employment, with one part not providing any further details (Lithuania
and Slovenia) and the other part assuming growth effects related to the energy (Hungary
and Latvia) or building sector (France, Luxembourg and Croatia). For some countries, the
impacts on employment are associated with job cuts just in specific economic sectors.
For example, Malta and Portugal expect a job decline in traditional transport, Germany
in coal-based electricity production, Spain in tourism and Slovakia in manufacturing.

Table 18: Quantified expected impact on GDP and employment by 2050

COUNTRY IMPACT ON GDP BY 2050 IMPACT ON EMPLOYMENT BY 2050

EE Plus 0.287-0.44 billion EUR/year between Minus 1,270 jobs between
2015—-2050 2015-2050

F) Plus 1.6% and 6.1% (dependent on scenarios) Plus 0.1% and minus 1.2%
vs. WEM (dependent on scenarios) vs. WEM
Plus 3-4% in 2050 (WAM vs. business-as-

FR
usual (BAU))

HU PIuS 0.4 ppsoon average over 2020-2050; e 18 000 M e e AL
2.9% vs. 2.5%

T 0.1% reduction of annual growth rate (2030-
2040 vs. BAU); from 2040 the gap increases

LV Plus EUR 2.5 billion cumulative over 2020-
2050

PT Plus 0.5%-0.9% vs. BAU Plus 0.1% vs. BAU

SK Plus 3% in WAM vs. WEM Minus 0.9% in WAM vs. WEM

ES Plus 1% vs. BAU Plus 1.6% vs. BAU

SE Plus/minus 1% when achieving climate

neutrality by 2045 (from external study)

Source: own compilation based on national LTSs and Ricardo-AEA (2019).

Excluding countries which do not provide any figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).
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Twelve Member States mention how the costs of the transition are distributed across
society. Most of these countries only provide general statements: Austria expects general
cost savings to emerge as a result of improved energy efficiency; Finland highlights that
income inequalities might occur; and eight others mention that energy poverty could
arise as a negative side-effect of the transition. Estonia is the only country that looks
beyond these general impacts and identifies a specific region that will be affected due
to its underlying characteristics — the Ida-Vidraa region. The region is characterised by
high levels of poverty and unemployment and strong reliance on shale oil production. The
workers in this region will be particularly exposed to the transition and in need of support.

Despite this observation, only six LTSs clearly describes how to address the cost
challenge: Luxembourg, for instance, expect that the transition will have negative impacts
on lower income households and will provide cash transfers and subsidised loans to
address this issue. The remaining part mention measures to alleviate energy poverty.
In this context, Belgium plans to support low-income households, Slovenia foresees a
support scheme to increase energy efficiency in buildings, Croatia and Lithuania want to
promote renovations, and Slovakia considers providing heat pumps for this purpose. In
addition to these measures, some countries also refer to principles according to which a
just transition should take place. Some mention that the benefits (Belgium) as well as the
costs (Italy) should be equally distributed during the transition. Others mention that the
transition should be equitable (Spain and Austria), socially fair (Greece) and leave no one
behind (ltaly).

The impact of the transition on human health is covered by 11 LTSs, with all of these
showing positive impacts on health. Benefits are expected from behavioural changes,
such as switching to more active modes of transport like cycling (Austria) or healthier
dietary habits (Finland). The most commented aspect is that a reduction in air pollution
will lead to better air quality and a decrease in respiratory diseases.

The positive link between decarbonisation and air quality is relevant in almost all LTSs also
when it comes to the description of impacts on the environment. Austria and Luxembourg
outline improvements of air quality from the electrification of transport, Germany and
Latvia from the shift to renewables and Finland and Slovenia from improved heating
options. Czechia outlines that in 2050 annual cost of controlling traditional air pollutants
could fall by EUR 50 billion and that improved air quality results in health care expenditure
savings. Only Slovakia expects a negative impact of the transition on air quality from the
switch to biomass combustion which will lead to higher particle pollution.

The impact of the transition on biodiversity as well as on water quality and availability
receives limited attention — the information generally refers to the impacts of
climate change and not of the transition. Some countries, however, see the transition as
an opportunity to preserve natural areas and wild species (Estonia, Lithuania) or suggest
that increasing the efficiency in the bioeconomy will have a positive impact on water
availability (Austria).

Most Member States expect that the transition will come with benefits for the aspects
considered here although some also see negative side-effects in particular sectors, due
to the phase out of fossil-fuels or for certain groups of society. The depth of information
varies thereby from half a sentence to more than a page of information; any quantification
only relates to GDP and employment impacts. Countries show here positive numbers
besides in particular Italy which expect a lower GDP growth and employment than under
the reference. Information on who will be affected, where and why is only included in a
few LTSs (e.g., Estonia).
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Table 19: Overview of the expected impacts of the transition

IMPACTS OF THE TRANSITION ON...

Ms

cosT
ECONOMY EMPLOYMENT - o ITION HEALTH AR WATER BIODIVERSITY

AT Positive Positive ~ Recognised Positive  Positive Positive

BE Recognised &
addressed

HR Positive Reoagiised & Positive  Positive
addressed

cz Positive Positive Positive Positive

DK No info — to be included in future updates of the strategy

EE Positive Recognised Positive Unclear Positive

FI Both Unclear Positive  Positive

FR Positive Positive  ccognised & Positive Unclear Positive Unclear
addressed

DE Positive Unclear Positive Unclear

EL Unclear

HU Positive Both Positive Positive Positive

IT Negative Unclear

Lv Positive Positive Recognised & Positive  Positive
addressed

LT Recognised & Positive  Positive Positive
addressed

LU Both Reoagiisee & Positive Positive Positive Positive
addressed

MT Both Recognised

NL Both Positive Positive

PT Positive Both Positive  Positive Positive

.. . Recognised & .

SK Positive Negative addressed Negative

Sl Positive Recognised & Positive  Unclear
addressed

ES Positive Positive RaeeEplsee) & Positive  Positive Positive
addressed

SE Both Both

Source: own compilation based on national LTSs and Table 18: Quantified expected impact on GDP and employment by 2050.

Excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).

Note: “positive” means that a country mainly refers to benefits, “Negative” means it refers to risks and negative side-effects, “Both” means that the country refers
to benefits and risks, and “Unclear” means that the LTS refers to further research needs to clarify the impacts; “Recognised” means that a Member State identifies
the transitional costs and their distribution for society; “Addressed” means that a Member State mentions measures to counter these arising costs.
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The impacts of climate change can already be felt at present and are adversely affecting
prosperity, nature, and people. Some of the most widespread climate impacts are
weather extremes such as changing precipitation events, droughts, fire events or hot
extremes in the ocean and on land (IPCC, 2022a). Europe has not been unaffected by the
impacts of climate change in the past and it is very likely that the intensity and frequency
of extreme events will increase in the coming decades, with fatalities among vulnerable
groups in particular (EEA, 2019). The impacts of climate change thus make it imperative
to take appropriate measures to protect the most affected and vulnerable. Adaptation
means to adjust to the changing climate by responding to the dimensions of climate
impacts with appropriate countermeasures. In this context, synergies of mitigation and
adaptation action help to progress on both fronts. The EU asks its Member States to
report on adaptation in the voluntary LTS template; in addition, countries had to submit
their national adaptation strategies to the EC by 15 March 2021 and must then update
them every two years (GovReg, Art. 1g9). This means that national adaptation strategies
already exist in parallel to the LTSs.

Climate impacts are considered in most LTSs, with few exceptions (e.g., Denmark, Finland,
France, and Germany). However, the degree to which climate impacts receive attention
varies significantly. In the LTSs of Luxembourg, Malta, Portugal and Spain, the main
concern revolves around changing precipitation patterns and rising temperatures. In this
context, Malta expects that climate change will lead to a deterioration of air quality due
to lower precipitation and longer pollen seasons. Portugal and Spain, on the other hand,
are concerned about water becoming a scarce resource, which is why Spain wants to
increase its water efficiency. For some other countries, a much more in-depth description
of climate impacts was carried out: Austria refers, among other things, to rapid melting
of glaciers, thawing of permafrost soils, and an increase in bark beetle infestation; Latvia
and Italy report a higher risk of fires and emerging diseases; and Sweden describes higher
risks for flooding, landslides, rockfalls and erosion.

Despite some comprehensive descriptions of climate impacts, most countries do not
report on vulnerable groups and sectors that will be most affected by them. Malta is
the only country that mentions adverse effects on vulnerable groups, by linking rising
temperatures to a higher risk of dehydration for agricultural workers, children, and the
elderly. In terms of sectors affected, some countries expect rising temperatures to
affect their agricultural sector (Croatia, Luxembourg, Malta, and Spain) and others their
transport sector (Latvia and Lithuania) or hydroelectric power generation (Portugal).

Following the analysis of climate impacts, the LTSs typically outline key measures to
adapt to the effects of climate change with significantly varying extent. Most countries
refer to their adaptation strategy in their LTSs (Austria, Finland, France, Luxembourg,
the Netherlands, and Sweden) with most of them highlighting no specific adaptation
action in the LTSs. However, Luxembourg aims at promoting nature-based solutions and
initiatives for wetlands which will benefit mitigation and adaptation to climate change and
nature protection. France, Malta, Lithuania, and Slovenia also refer to the protection
of nature (i.e., natural carbon sinks, the restoration of habitats, the implementation of
nature-based solutions and green infrastructure) benefitting mitigation and adaptation.
France also highlights the need for reducing urban heat islands, limiting soil sealing and
rainwater runoff. Other countries also outline key adaptation measures: Czechia, for
instance, plans to alleviate negative climate impacts through afforestation; Hungary
wants to prepare its transport infrastructure for rising temperatures by installing heat-
resistant pavements; and Slovakia tries to address the risk of water scarcity by improving
water retention and management and sees synergies between mitigation and adaption in
the agricultural sector.

However, most countries do not clearly specify who will be responsible for financing
adaptation with the exception of Slovakia and Sweden. In Slovakia, financing should be
provided by central, regional, and local state authorities. Sweden, on the other hand,
has established a National Knowledge Centre for Climate Change Adaptation to support
stakeholders in adaptation.
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Summary assessment

Climate impacts are comprehensively addressed by most Member States. Nevertheless,
there is often a lack of a sound vulnerability analysis that indicates which groups and
sectors will be most affected by the impacts. With a few exceptions (Malta, Luxembourg,
Spain, and Portugal), most Member States have not defined vulnerable groups or sectors.

Many countries reference their national adaptation strategy but only about half of the
LTSs present specific adaptation actions and often these are not presented in a systematic
manner. Those providing information identify nature to offer benefits for mitigation and
adaptation to climate change. There is no clear discussion about conflicts. Funding also
remains mostly unpresented.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT /54






Table 20: Analytical framework for the assessment of LTS relevance

DIMENSIONS ASSESSMENT CRITERIA

PREPAR

Clear responsibilities for implementation outlined in

Implementation LTS document

responsibilities Creation of new institutions, processes or new
obligations on existing ones

Monitoring and Policy learning cycle for review and revision

revising Revision status and current prospects for updating

Source: own compilation
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The details of an LTS’s preparation process shed light on how serious the country took the '
long-term planning exercise. Was the submission in accordance with EU regulation? Is the

strategy based on a robust climate protection scenario and the best scientific evidence? Did

LTS development involve stakeholder participation and public consultation?

%,

The answers to these questions point to the scientific validity of the strategy as well as
what measures the government undertook to safeguard transparency and enhance buy-in
across ministries and by non-governmental actors, all crucial to the credibility of the LTS
in national discourse (Duwe and lwaszuk, 2019a). These same elements are arguably more
important for those countries without a framework climate law. Such laws often create
dedicated avenues for coordination, stakeholder consultation and scientific input on national
climate policy-making and, to the extent that they enshrine long-term targets, serve as a
beacon to guide near-term policy-making (Duwe and Evans, 2020). A robust LTS preparation
process that ensures a solid scientific basis, stakeholder input, and coordination between
ministries cements an LTS’s role in national policy-making and can enhance the credibility of
a government’s climate actions. Further, an on-time submission and adherence to guidelines
show that a country is proactively engaged in EU climate governance.

Therefore, the assessment of LTS preparation was based on three elements:

1. compliance of LTS documentation with the concrete provisions in the
GovReg,

2. the scientific basis that informs the strategy (e.g., climate protection
scenario and/or underlying modelling plus expert review and input), and

3. the degree of participation by different governmental and non-
governmental actors in strategy development (as a means to measure
potential buy-in).

For the purposes of this report, compliance with legal requirements is operationalised along
three dimensions all based on regulatory provisions: (1) adherence to submission deadlines,
(2) inclusion of mandatory content and an adequate planning horizon, and (3) use of the
proposed template. More specifically, Article 15.1 of the GovReg obliges Member States to
prepare and submit their first strategies by 1 January 2020, and subsequently thereafter in a
ten-year cycle — the next iterations are due 1 January 2029. On content, Article 15.4 provides
a list of elements that Member States must include in their LTS, while Article 15.1 stipulates
that national LTS must have ‘a perspective of at least 30 years. Annex IV proposes a standard
template for the content and structure of submissions.s Each of these three elements under
compliance is uniquely important.

Regular submission deadlines help to keep countries aligned with the planning cycles
established by EU climate governance, facilitating a similar pace of transformation and some
degree of coordination.® Additionally, national strategies must be delivered together or within
a reasonable time frame to enable the EC to produce an assessment of aggregate ambition
and check whether it aligns with the EU’s overall goal (as defined in Art. 15.9 GovReg).
Likewise, timely submissions facilitate a comparative evaluation by external observers (such
as the one you are reading right now). Finally, if long-term planning lags too far behind the
development and revision of the NECPs this could lead to a lack of cohesion between the two
planning horizons (Sartor et al., 2017; see also NECP coherence in Section 3.3.2).

5. Additional language in the GovReg places further obligations on Member States when it comes to public and stakeholder
participation in the LTS development processes — Articles 10 and 11, respectively. We evaluate participation separately in
Section 3.1.3.

6. The obligation to produce LTSs was in fact included in the predecessor regulation to the GovReg, the Monitoring Mechanism
Regulation or MMR (Regulation (EU) No 525/2013) — see also section above. While the MMR did not stipulate a deadline, it is
for this reason that some Member States developed a national strategy prior to the specifications let forth the GovReg.
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The mandatory content and time horizon ensure standardisation in the substance of the
national documents. At a bare minimum, the strategies should incorporate the information
needed to facilitate an EU-wide evaluation of long-term ambition spelled out for a 30-year
period (i.e., 2050). The exercise of compiling the emissions data and the other sector-specific
information required by Article 15.4 of the GovReg in and of itself could get a Member State
thinking about long-term transformation, and at the very least forces national governments
to build capacity in terms of scenario-building and modelling (Duwe et al., 2017).

Member States are not legally obliged to employ the template proposed in Annex
IV of the GovReg (the text says they ‘should’ use it, not that they ‘shall’). Still, there are
numerous added benefits to using a pre-set structure. First, uniformity in the way
information is presented makes it easier to compare and contrast national submissions and
facilitates quicker reference. Further, the template goes beyond the mandatory elements
outlined above, asking for information on public and stakeholder participation in the creation
of the LTS, scientific methodologies, national legal and political context among other things.
As such, those countries that adhere to the template may provide a fuller picture of their
long-term climate ambition. Nonetheless, even if an LTS does not follow the suggested
template this does not mean that crucial information is missing, although it may be harder
to find in the document itself. Strategies that were published before the adoption of the
GovReg, for example, did not have the template as guidance, and thus could not be prepared
with it in mind.

In the following section, we assess each dimension in turn.

DEADLINE

At the time of analysis, all but five EU countries had submitted an LTS. However, of these,
only nine strategies were actually delivered by the o1 January 2020 deadline — the Greek and
Lithuanian strategies followed within a couple weeks. Four Member States submitted their
LTSs in the first quarter of 2020 and were therefore only marginally late (Belgium, Finland,
France, and Slovakia). Italy, Slovenia, and Spain, among others, did not produce a strategy
until many months or over a year after the initial submission date, and Hungary, Luxembourg,
and Malta were more than 18 months late with their LTSs. A key insight from the interviews is
that the lack of capacities and technical know-how for scenario development was a common
bottleneck, especially considering the need to produce both the NECP and LTS more or less
simultaneously. The pandemic also seems to have led to delays in at least a handful of cases
(e.g., France, Poland).

Table 21 provides an overview of countries grouped into those that submitted early and on
time (i.e., within a month of the deadline), those that were late by two months to a year
and those that were over a year late, plus those still missing as of February 2022. Notably,
two countries reused a strategy document prepared in the context of previous reporting
requirements under the MMR instead of developing a new strategy (Czechia and Germany).

Germany (Nov 2016) Austria (Dec 2019) Belgium (Mar 2020) Italy (Jan 2021)

Czechia (Mar 2017)  Netherlands (Dec 2019)  France (Mar 2020) (*)  Croatia (Jun 2021)

Portugal (Jun 2019)  Denmark (Dec 2019)(*) Slovakia (Mar 2020) Slovenia (Jul 2021)
Estonia (Dec 2019) (3) Finland (Apr 2020) Hungary (Sep 2021) ()
Latvia (Dec 2019) Spain (Nov 2020) Luxembourg (Oct 2021)
Sweden (Dec 2019) Malta (Oct 2021)

Greece (Jan 2020)

Lithuania (Jan 2020) (?)

Source: own compilation based on national LTSs; cross-checked with Ricardo-AEA (2019) and UNFCCC (2022). Note: (1) Denmark’s Climate Programme
2020 serves as an update to the LTS and was submitted as part of biennial reporting to the EU in March 2021; (2) In 2021, the Estonian government
published a new Estonia 2035 Strategy (‘EE2035’) but has not yet submitted this officially to the EC; (3) initial submission date but existing revision; (4)

already a revised strategy.
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At present, at least three Member States — Czechia, Croatia, France — are in the midst of
revising their LTS and thus are on track to publish an update in line with the five-year schedule
proposed (but not required) in the GovReg. These are due by 01 January 2024 ‘where necessary’.
The Estonian government published a new strategy (titled Estonia 2035) in 2021 but has not yet
submitted this document officially in part because in its current form is still lacks some of the
required information. Denmark submitted its Climate Programme 2020 in March 2021 as an
update to its LTS, although all key information focuses on 2030.

It is important to note that the unscheduled upwards revision of the EU headline climate targets
— now firmly established in the ECL — threw a wrench into national climate planning. Obliged to
pursue greater ambition, numerous countries revised their national targets in the midst of LTS
development, which may have resulted in delays in submission. In Germany, for example, the
newly adopted national climate neutrality target is not reflected in the current LTS.

MANDATORY CONTENT AND TIME HORIZON

Article 15.4 of the GovReg clearly stipulates the information that Member States are required
to present in each iteration of their strategies, outlining five mandatory elements. These are
listed in the introduction to this report, and each element is assessed in detail for substance in
Section on LTS vision. The regulation further stipulates a 30-year time horizon for the strategy
as a whole.

To aid in the descriptive analysis, countries were placed along a four-degree scale ranging from
‘compliant’ to ‘non-compliant’ based on information provided in the LTSs on each of the five
elements plus the time horizon (see Table 22 for a summary; a complete overview and brief
description of the assessment methodology can be found in Table A-2).

The level of compliance with mandatory content did not vary much by Member State. In total,
13 countries were found to be ‘compliant, for providing detail across all elements, with an
additional six strategies characterised as ‘mostly compliant’. The latter group may have left out
specifics or only provided partial information on one or more mandatory elements. As such,
under our assessment framework, the vast majority of Member States’ strategies submitted
so far (19/22) include most of the required content and addressed the prescribed time horizon.

The strategies of Belgium, Denmark and the Netherlands were found to be ‘mostly non-
compliant’ for omitting crucial sectoral GHG data and provide limited or no information
on the socio-economic dynamics of the transition. Despite a lack of sufficient detail on
many elements, the Netherlands took a unique approach to presenting the info, with a table
overview of the elements dictated by the GovReg. This made it especially easy to account
for information (see Dutch LTS, p. 19). In Denmark GHG data only goes through 2040 and
therefore cannot be said to have an adequate time horizon; the strategy is also missing detail
across all other elements. Still, no countries were found to be completely non-compliant.

Austria Czechia Belgium
Croatia Estonia Denmark
Finland Germany The Netherlands
France Greece

Hungary Slovakia

Italy Sweden

Latvia

Lithuania

Luxembourg

Malta

Portugal

Slovenia

Spain

Source: own compilation based on national LTSs; cross-checked with Ricardo-AEA (2019), excluding countries without an
LTS (Bulgaria, Cyprus, Ireland, Poland, Romania). Note: Countries were assessed across the five mandatory elements as
being (1) ‘compliant,’ (2) ‘mostly compliant,’ (3) ‘mostly non-compliant’ and (4) ‘non-compliant’ Additional details on the
assessment methodology can be found in the appendices, Table A-3.
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Most countries included at least a 2050 time horizon. Sweden has pledged to reach
climate neutrality already by 2045, and accordingly its strategy has a shorter time-
horizon. Nonetheless, the Swedish LTS is five years short of the GovReg time horizon
requirement, even though it was found to be mostly compliant overall. An important note
here is that while nearly all strategies indicate a target for 2050, and thus have in the most
basic sense a ’30-year time horizon’, the underlying scenarios may present shorter futures
(e.g., Denmark, Germany, Netherlands, and Slovakia). This general lack of quantitative
detail in post-2030 modelling outputs was found in several strategies, see Sectionn 3.1.2
on scientific methodologies below. For example, the strategies for Germany, Latvia, and
the Netherlands read more as aspirational roadmaps for the post-2030 timeframe. They
expand information included in the NECPs but deliver little concrete data to support the
qualitative statements.

Indeed, the GovReg does not specify the depth or type of information (e.g., quantitative or
qualitative) or the format of presentation nor does it spell out in concrete terms how the
30-year time horizon should be addressed concretely. As a consequence, two widespread
shortcomings were missing quantitative data, especially in the long-term, and a general
lack of sector-specific detail. Instead, only a qualitative description of pathways, socio-
economic projections or investment trends were provided. For instance, while 18 out
of 22 countries provide quantitative figures for emission reductions, only 12 provide
quantitative estimates for removals. In most cases, quantitative information also seems
to be missing overall for the buildings and natural sinks. When it comes to socio-economic,
environmental, and health impacts even fewer strategies presented robust quantitative
information. For instance, Italy provides a general view on the possible impacts of the LTS
but fails to provide exact figures for the socio-economic effect on workers, industries and
the economy as a whole. See Table A-3 in the appendices to this report for a table with full
detail across all mandatory elements for all countries.

As emphasised across this report, the minimum standards set forth in the GovReg are
such that basic compliance does not automatically lead to meaningful information.
In an attempt to match the provisions of the regulation, the framework we used
to assess compliance in this section allowed for either qualitative or quantitative
information. However, only five countries provided quantitative long-term figures for all
mandatory sectors: France, Hungary, Italy, Portugal, Slovenia and Spain. Three additional
countries come close: Austria combined multiple sectors into a single ‘energy’ indicator,
thereby failing to provide sufficiently disaggregated data, Greece misses data on natural
sinks and Finland leaves only the buildings sector out, providing detail across all other
elements. It can be implied that the underlying information exists but was not made
explicit in the strategies.

TEMPLATE

A descriptive analysis of template use was based on whether the overarching structure
outlined by in Annex IV of the GovReg was implemented, including headings, sub-headings
and the presentation order of topics. See Table 23 for an overview.

Use of the template varied by Member State — five countries largely followed the structure,
while another five did not. The remaining 12 countries seemed to have used the template
more as general guidance, adopting some elements or mixing up the sequence of topics.
The way in which countries customised the template to suit their own purposes varied.
For instance, some made use of the proposed chapter headings but not sub-chapter
structure (e.g., Austria), while others left out sub-headings on individual sectors (e.g.,
Estonia). The Belgian LTS serves as a good illustration of how many countries accounted
for the general order of content and sectors without implementing the proposed template
perfectly. Unsurprisingly, those strategies that pre-date the GovReg, i.e., Czechia and
Germany, do not follow the template at all; the Czech strategy is instead based on the
UNFCCC reporting guidelines.

Even countries that largely adhered to the template may have changed or added minor
elements. For instance, Italy moved the section on public consultation to an annex and
Malta did not incorporate a section on energy efficiency. As such, strictly speaking, only
three countries stuck to the proposed template closely (Croatia, Finland and Slovakia).
However, because the LTS template itself is not as detailed as the NECP template in Annex
| of the GovReg nor is it required, it is not surprising that Member States opted to expand
or alter the outline to fit their own needs. Still, considering the aim of having a template
was to ensure that EU national strategies are comparable, this lack of standardisation
in structure could be seen as a failure on the part of Member States. The variable order
of information may make a comparative assessment more challenging or time intensive.
This was the case in our analysis.
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Czechia Austria Croatia

France Belgium Finland
Germany Denmark Italy (*)
Luxembourg Estonia Malta (%)
Roriga Greece Slovakia

Hungary

Latvia

Lithuania

Netherlands
Slovenia
Spain

Sweden

Source: own compilation based on national LTSs, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).

Note: (1) with minor variation (e.g., missing or added section, slightly different order)

More than half of EU Member States were late in submitting their LTSs, and five
strategies were still missing at the time of writing. Only nine countries submitted up-
to-date LTSs by or within a month of the o1 January 2020 submission deadline. The
delay in LTS submissions is especially poor performance compared to the timeliness of
NECP submissions. Considering the GovReg’s requirement that these two documents
be aligned, it is concerning that in so many cases apparently LTS development took a
backseat to the NECP. In a few cases, old strategy documents, dating back to pre-GovReg,
were submitted well in advance of the deadline. This is equally problematic because it
suggests that either the NECP was based on an already outdated long-term vision or that
the LTS is in immediate need of revision to be in coherence with medium term policy
action (for more on this topic see Section 3.3.2).

Almost all EU Member States provided enough information on mandatory content in
their LTSs to be considered ‘mostly compliant’ with EU regulation. However, even though
most countries presented a 2050 future and checked most or all of the boxes on the five
mandatory elements, the level of detail varies significantly. Only a handful of strategies
incorporated quantitative figures across all elements and often sector-specific information
was missing, most commonly for electricity, buildings and LULUCF. This may have been
avoided had the GovReg provided more concrete guidance on the type and depth of
information that was deemed mandatory. Italy, Portugal, Slovenia and Spain stand out as
good practice examples for including quantitative data on all mandatory sectors as well as
economy-wide emission and removals through 2050 (Austria and France omit only minor
detail and could be counted in this group).

Overall, the LTS template provided in Annex IV of the GovReg seems to have served
more as general guidance and was not used directly as the structure for organising most
Member States’ strategy documents. Still, five strategies more or less followed the
outline, changing only small elements. However, arguably, the finding that LTSs were as
a whole mostly compliant with the mandatory content is more important than how they
structured or ordered the information.
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Scientific evidence is an instrumental contribution to governmental action on climate, not
least because of the complexities of decision-making across multiple decades. A vision of
the future presented in a national LTS is only as valid as the underlying assumptions and
analysis it is built from. The following assessment of the scientific basis is comprised of two
dimensions: (1) whether the LTS is based on a robust methodology and (2) the extent of
expert advice and review, including the form and depth of input.

To serve as a blueprint for national climate action, strategic planning must be based on the
best scientific evidence available (at the time) and a robust methodology for forecasting
emission reductions and socio-economic trends (Duscha et al., 2017; Duwe et al., 2021).
In concrete terms, the targets, timing, reductions and removals and, to the extent they are
included, specific measures and actions described in each LTS must factor into a background
assessment of decarbonisation pathways, often in the form of climate mitigation scenarios
and associated modelling. The modelling techniques do not have to be designed specifically
for the strategy — although they should ideally be tailored to the intricacies and economy-
wide nature of climate policy questions (Rudinger et al., 2018). Perhaps more important
is whether the resulting scenarios can be integrated into overarching national planning
processes (e.g., through an extension of past models) and are consistent with the approach
used for the NECP.

A second critical component of scientific basis is who is involved. Often, governments have
in-house capacity to develop climate mitigation scenarios, but many also seek external
expert scientific advice and review either through an open tender process for consultancy or
expert working groups on specific topics. A growing number of EU countries have established
dedicated scientific climate advisory bodies composed of researchers and scientists with
core expertise in fields relevant to national climate policy-making (EEA, 2021b). External
scientific experts may also be asked to review and ensure the validity of the government’s
methodologies and underlying assumptions, overall enhancing transparency in the process
(Averchenkova et al., 2018; Evans and Duwe, 2021). In addition, by engaging with the scientific
discourse, governments create buy-in from national experts in the wider policy community
(IPCC, 2022b).

METHODOLOGY: SCENARIOS AND MODELLING UNDERLYING THE LTS

The LTS template from Annex IV of the GovReg prompts countries to provide information
on methodologies and the underlying scientific evidence in an annex to the strategy itself
(i.e., Section 5 — Annexes). Some countries followed the template and attached relevant
information, while others put methodological details in a separate section in the body of
the strategy. As presented in Table 24, in a majority of cases, strategies incorporate at least
some information on underlying scenarios, even though these do not always have a time
horizon through 2050 or describe pathways that reach the national target.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/63



Table 24: Scenarios underlying national LTSs

NO SCENARIO OR LITTLE TO
NO MENTION OF UNDERLYING
METHODOLOGIES

SCENARIO THAT ...

DOES NOT REACH THE
NATIONAL LONG-TERM TARGET

APPROACHES THE NATIONAL
LONG-TERM TARGET

Estonia (*)
Germany
Lithuania
Luxembourg
Netherlands

Sweden

TOTAL: 6

Denmark (%)
Latvia

Slovakia

TOTAL: 3

Austria®
Belgium (3)
Croatia (4)
Czechia (*)
Finland*
France*
Greece (%)
Hungary*
Italy*
Malta (5)
Portugal™®
Slovenia*

Spain*

TOTAL: 13

Source: own compilation based on national LTSs; cross-checked with Ricardo-AEA (2019), excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland,

Romania).

Note: * Eight LTSs elaborate national net zero target conform pathways (= climate neutrality in Finland, France and Portugal), while others focus on emission
reductions; (1) Estonia’s original LTS includes 80% net emission reductions by 2050, which does meet the climate neutrality target established in the new EE2035
strategy. The revised EE2035 strategy includes no modelling through 2050; (2) BAU modelling only through 2040; (3) National pathways in the Belgian LTS are based
on aggregate regional scenarios; (4) Qualitative long-term target only; (5) GHG removal is partly unclear (e.g., the Greek LTS accounts for technical but not natural

sinks)

As an overarching observation, information on LTS methodology is often lacking in detail
and thus difficult to assess for scope and depth of analysis. For example, Estonia, Malta,
the Netherlands and Sweden offer only a cursory description of their respective methods
to elaborate long-term scenarios. Sweden, for instance, only refers to a separate study
on reaching net zero emissions by 2050 that was used as a basis for the qualitative
information provided in its LTS. Likewise, the Dutch LTS provides a list of references for
external studies upon which the strategy is based but does not go into detail on specific
scenarios or methodologies, albeit it does mention that modelling info can be found in the
NECP (MEACP, 2019, pp. 17-18). Lithuania and Luxembourg, likewise, make vague or little
mention of the methods used for determining emission reduction pathways.

The Estonian case is unique because where the original LTS provides some information on
a long-term pathway through 2050, this is not aligned with the country’s newer ‘EE2035’
scenario. The latter includes the climate neutrality target but no projections or underlying
modelling for 2050, which makes the roadmap published in May 2021 read more as an
aspirational document, rather than a robust blueprint for reaching net zero emissions.

Across all countries, the assessment found substantial differences between approaches,
including the time horizon of the projections, the scope of analysis, and the types of
scenarios, not to mention the actual modelling techniques employed. We also examined
whether or not scenarios were developed specifically for the LTS. The following insights
can be gained from a comparative assessment.
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Three countries only described scenarios for the near-
term, i.e., 2030 or 2035 (Belgium, Germany, and the Netherlands) — sometimes these
were one and the same as those developed for each country’s NECP. For example, in the
German LTS, scenarios were developed only for the 2030 sectoral targets and no extra
modelling was done for 2050. Similarly, the Belgian LTS aggregates expected regional
emission levels per sector by 2050 without modelling these separately. As such, the
Belgian LTS is based on regional planning methodologies not described in the strategy
itself and notes that regional variability in emissions data by sector is a possible limitation
to the validity of the national strategy (Belgium LTS, p. 3). The Danish strategy describes
qualitative BAU pathways through 2040 but no additional measures and is especially
vague on the methodological basis. The submission itself does not mention any further
scenarios. Notably, much of the Danish LTS is based on a previous political agreement on
climate neutrality for 2050 (Belusa, 2022).

Atotal of 12 strategies describe detailed long-term modelling of economy-wide emissions
through 2050 (the third column in Table 24, omitting Belgium for reasons mentioned
previously). Still, some sub-elements had a shorter timeframe. For example, one of
Czechia’s baseline scenarios with existing policies was only considered through 2040, and
Slovenia’s macro-economic impact assessment is for 2030.

Methodologies
underpinning Member State LTSs also differed in their scope of analysis (e.g., economy-
wide or sectoral coverage, inclusion of socio- and macro-economic impacts) and
the number and types of scenarios modelled (e.g., with or without additional policies,
technology deployment, etc.).

The majority of strategies are based on scenarios built from models that consider
economy-wide trends with sector-specific inputs. However, some strategies described
modelling unique to individual sectors. For instance, Slovenia incorporated specific models
for power sector capacity expansion and transport. Likewise, Estonia elaborated multiple
scenarios for each of the main sectors, combining these into five different roadmaps for
2050 — albeit the long-term scenarios are only descriptive in the new ‘EE2035’ document.

LTSs also differ in the number and type of scenarios serving an informative basis. Broadly,
these fit into one of three categories: The first (and largest) group of strategies elaborate
on the familiar approach set forth in the MMR - i.e., (1) baseline WEM and (2) ‘with
additional (and/or planned) measures’ (WAM). This includes Austria, Belgium (for 2030),
France, Slovakia (whereby the scenario does not reach the target), Slovenia (describes six
WAM scenarios) and Spain. Finland and Portugal use WEM scenarios as a baseline, and
the Portuguese strategy refers to the WEM scenario as ‘off track’. The Austria strategy
fits somewhat in this group. It is based on a national scenario called ‘Transition 2019’
(first developed in 2017 and revised in 2019) that draws heavily on WEM/WAM projections
under the MMR. The Danish and Latvian strategies only describe BAU scenarios and do
not include any further analysis; in Denmark, scenarios only go through 2040. As such,
neither country offers valid pathways to reach the stated goal of climate neutrality by
2050 (which is the overall goal stated in each LTS).

A second group of LTSs are based on scenarios that put an emphasis on the deployment of
different technologies and other structural shifts in the economy (Czechia, Italy, Finland,
and Portugal). For one, the Finnish strategy details two alternative scenarios: a ‘Continuous
Growth’ pathway based on deployment of technologies and a ‘Savings’ scenario based on
proliferation of a circular and sharing economy as well as substantial energy efficiency
gains. The Czech LTS presents eight alternative futures for 2050, of which three achieve
an 80% emission reduction target, all based on different technological pathways for,
e.g., nuclear, biomass and electrification. Italy uses a reference and a ‘decarbonisation
scenario’ focussing on energy demand, energy mix and removals.

The final group of scenarios frames projections around the speed of the transformation
— often distinguishing between BAU, gradual and rapid progress towards deep
decarbonisation. Greece, in particular, describes four scenarios to meet the national
2050 target, two aimed at contributing to reduce warming by 1.5 degrees and two by
2.0 degrees. The scenarios also differ in terms of assumptions behind key technologies
and policy priorities. Furthermore, Croatia and Hungary elaborate scenarios based on the
timing of action — i.e., ‘early’ or ‘late’ transformation.

Table 25 provides an overview of the scope of analysis across these three groups. Only
those countries that describe target-approaching, quantitative scenarios through 2050
are included.
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Table 25: Framing of the analysis underlying national LTSs with 2050 pathways

2050 SCENARIOS FRAMED

2050 SCENARIOS FRAMED 2050 SCENARIOS FRAMED AROUND

AROUND TECHNOLOGY FUTURES

AROUND BAU, WEM/WAM AND SOCIO-ECONOMIC LEVERs  SPEED OF TRANSFORMATION
Austria Czechia Croatia

France Finland Greece

Slovenia Italy Hungary

Spain Portugal

TOTAL: 4 TOTAL: 4 TOTAL: 3

Source: own compilation based on national LTSs.

Note: Two countries that provide information on target-approaching long-term pathways were left out of the table. First, Malta uses a unique
approach based on the marginal abatement cost of different decarbonisation actions. Second, Belgium only aggregates regional pathways and

does not elaborate on any national modelling.

DIFFERENT MODELS: Information about the exact modelling techniques is not always
included in the LTS. Still, it is apparent that countries relied on a range of models to
develop a clear picture of economic and emission pathways. Some used existing models
(e.g., Czechia — UK 2050 Energy Calculator; Italy — Gdyn-E and ICES; Spain — TIMES-
Sinergia), while others used tools developed for the strategy (e.g., Austria). The Belgian
LTS cites modelling work conducted at a regional level and published by private research
institutions, such as Climact’s Pathways Explorer. Estonia employed a model adapted
from the International Energy Agency (IEA) that was previously used by the government
in the preparation of its NECP. Furthermore, the Polish LTS, currently in development, will
be based on the EU PRIMES model and include BAU as well as decarbonisation pathways.

Many LTS scenarios were an extension of another modelling or scenario building exercise
(e.g., NECP). This was the case in Latvia, where the LTS was essentially an exercise to
enhance the ambition of the scenarios that underlie the country’s NECP to achieve an
emissions trajectory for climate neutrality by 2050. Likewise, the Slovenian and Greek
LTSs are both based primarily on the government’s NECP scenarios with the time horizon
extended by two decades. A special case, Malta uses abatement potentials based on
a Marginal Abatement Cost Curve (MACC) developed for the strategy to outline GHG
emission reductions through 2050, with interim views to 2030 and 2040. Malta also used
much of the sectoral modelling of the NECP as a baseline for further elaboration in the
LTS. Due to an unclear accounting of removals, the projections only approach and do not
fully meet the climate neutrality goal referenced in the strategy.

Other LTSs are based on scenarios developed as part of past studies commissioned by the
government (i.e., Finland, Sweden) or other national plans, such as a national adaptation
strategy (Czechia) or Portugal’s Carbon Neutrality Roadmap (CNR2050). The Swedish LTS
recycled old data detailed by the Swedish Environmental Protection Agency in 2012 as
the basis for the LTS, adapting these for long-term climate planning. In France, the WAM
modelling underlying the National Energy Plan was used for both the NECP and LTS and
developed in advance of the LTS. Due to a lack of information, it was not always possible
to determine whether the methodology was developed especially for the LTS or as part of
a separate exercise.
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SCIENTIFIC REVIEW AND ADVICE

The majority of LTSs submitted thus far include some mention of input by scientists,
research organisations and/or academia. However, in many cases members of the scientific
community were simply included in the overall participatory processes alongside other
stakeholders. Consultation processes included technical workshops or online consultation
platforms that allowed open comments on draft proposals. For instance, the Italian LTS
mentions a special survey for experts (alongside the general public) but does not further
elaborate on who was consulted. Similarly, the Latvian strategy notes consultations with
‘academic staff’. In numerous countries, including France, Portugal, Slovakia, and Spain,
scientific experts took part in technical working groups. Interviews with national experts in
France highlighted that working groups on the latest LTS revision included representatives
of national research institutes, such as Ademe, National Centre for Scientific Research.
Furthermore, for the current pending revision, the National Research Institute for Agriculture,
Food and Environment (INRAg, established in 2020) was added.

Somewhat unique approaches to scientific input were taken in the Netherlands and
Sweden. Prior to drafting the LTS, the Dutch government asked national climate change
experts to submit essays on what they considered important considerations for the long-
term perspective in an effort to map diverse perspectives. The Swedish case is also unique
because the initial work on what would become the long-term vision began with the Cross-
Party Committee on Environmental Objectives, which included representatives of the
scientific community as formal members. The committee was tasked with scoping Sweden’s
overarching ‘climate policy framework’, which would become the basis for the Swedish
Climate Law and Climate Policy Council as well as Sweden’s 2045 climate neutrality target.
These early consultations had an impact on LTS formulation vis-a-vis a clear influence on
formulating the national target (which was reiterated in the LTS).

A number of strategies lay out scientific advice and review in more concrete terms, detailing
dedicated climate councils or partnerships with public and private research organisations
and universities.

The number of independent,
scientific advisory bodies or councils in the EU has been steadily rising as more and more
countries establish their own version of the United Kingdom’s prototype, the UK Climate
Change Committee (CCC) (EEA, 2021b). These councils are solicited by government for
expert advice on climate policy-making and are composed, in most cases, solely of scientific
experts from the research community. A 2021 study identified ten such councils in EU
Member States, but of these, only five were operational in time to provide input in the first
LTS drafting cycle — in Denmark, Finland, Germany, Ireland (no LTS) and Sweden (Evans and
Duwe, 2021).

Surprisingly, none of these five countries mention their expert council as playing a role in the
strategy development phase; however, the Danish Council on Climate Change has a clear
function in the development of Denmark’s annual climate policy cycle and is described in
the Climate Programme 2020 The Finnish strategy only states that the climate neutrality
target is based on the Finnish Climate Change Panel’s estimate of a national contribution to
the 1.5-degree target. Only two strategies explicitly mention consultations with dedicated
expert councils, and one is not exclusively a scientific body. The Belgian LTS notes that
scenario-building by authorities in Flanders relied on expert advice from an independent
climate panel, and in France the National Committee on Energy Transition (a stakeholder
panel with scientific members) was given an opportunity to comment on the final draft of the
current revision. Although it is not mentioned in the German LTS submission explicitly, the
authors are aware that a Scientific Platform for Climate Protection (Wissenschaftsplatform
Klimaschutz) was established in 2019 under the auspices of the Ministry for Environment
and Ministry for Education and tasked specifically with advising on the implementation and
further development of the German strategy and long-term climate action generally.

Interviewees on the French case pointed out that the High Council for Climate (HCC,
established in 2019) will engage in formal consultation on future LTS revisions and provide
recommendations. Indeed, one French interviewee emphasised that the expanding role
for scientific advice in LTS development was driven in part by outcry within the scientific
community. Representatives of national and private research institutes criticised what
they saw as underrepresentation in the strategy preparation phase, which helped pave
the road for the creation of the HCC as a dedicated forum for scientific input. Even still,
for the first version of the French LTS, unsolicited sector-specific studies by governmental
research institutions (such as Ademe) challenged some of the underlying assumptions and
conclusions of the ministry. A different national expert noted that the second time around
these national institutes were then given a seat at the table and included more directly in the
debate (Podesta, 2022).
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With the number of independent climate councils doubling since the adoption of the
GovReg, it is possible that these bodies will play a more central role in future LTS revisions
as in the French case. Moreover, even if they are not engaged directly in LTS development,
climate councils, by way of their reputation and soft power in national climate governance,
can exert an indirect influence on the vision contained in future strategy submission.

Several countries describe scientific review and advice occurring within the realm of
national research institutes or partnerships with private, non-governmental scientific
organisations and universities. These existing organisations were not developed
specifically for the LTS preparation process but consulted for expert guidance and quality
control. For instance, Hungary commissioned the Global Green Growth Institute to do an
independent review of the government’s LTS development process.

Interviews with German, Portuguese and Spanish national experts pointed to the
longstanding consultancy relationship between the independent research community and
governmental agencies in their country. In each case, outside research consortia played
a behind-the-scenes role in LTS development, especially on technical questions and
modelling, even if there was no mention of specific organisations in the LTS documents.
Likewise, the Austrian Federal Environment Agency has long worked with a consortium
of national scientific institutions to model GHG scenarios every two years (previously
to comply with the MMR). Numerous national research agencies and independent
organisations are listed along with their various contributions directly in the LTS, including
inter alia the Centre of Economic Scenario Analysis and Research, Technical University
Graz and the Austrian Energy Agency (p. 95). Similarly, the Dutch strategy references in
numerous cases modelling work done by the government’s Environmental Assessment
Agency (PBL).

In the case of Czechia, the Czech Meteorological Institute was consulted on the long-
term GHG projections and reviewed the chapter on adaptation and risk. Slovenia’s LTS
is unique because it is based on scenarios developed under an EU-funded project called
ClimatePath20o50. Supported by the EU LIFE Programme, the initiative is composed of a
consortium of public and private entities and lead by the Jozef Stefan Institute (JSI).

Interviews also shed light on the scientific advisory processes occurring in countries that
have not yet submitted a strategy. For example, the Polish national research institute,
KOBIZE, is being consulted for LTS development and has already developed its own
strategy based its in-house ‘CAKE’ model. Still, the independent think tank, WiseEuropa,
has been tapped by the Polish government to spearhead the scenario development. In
a similar fashion, but also due to a lack of capacity and expertise by public authorities,
Bulgaria is relying on Deloitte BG to produce its first strategy.

The scientific methodology underlying for an LTS is crucial to the validity of the document
as a map for charting a course to a net zero emission future. Against this benchmark, over
half of the already submitted strategies can be considered good practice examples, for
elaborating target-approaching scenarios for 2050 based on quantitative pathways. The
remaining countries fall short either by failing to describe scenarios at all or offering little
indication of long-term modelling in their strategies. Still, even among those countries
that elaborate robust 2050 pathways, methodologies differ significantly in their scope and
the types and number of scenarios used.

As with methodology, scientific review and expert advice is also a mixed picture. On a
positive note, it seems that in most cases, members of the scientific community were
included in the general participatory channels, often as members of working groups or
technical commissions. However, the degree to which expert advice actually influenced
the final strategy (compared, e.g., to the priorities of the private sector) is hard to discern.
Only a couple strategies mention the input of a dedicated national advisory body for
climate policy. This is to be expected considering that many independent climate councils
were only fully operational after the first round of strategies was already being developed.
The Slovenian case is worth mentioning because it used the findings of an EU-funded
research project, spearheaded by numerous well-established research institutes, as the
basis for its scenario development. Hungary commissioned a quality review of its LTS by
the Global Green Growth Initiative. The French case is also insightful as it shows that over
multiple revision cycles the role for scientific experts has expanded.
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Consultation between governmental institutions, stakeholders and the public is a
core element of inclusive and robust long-term climate planning. By actively involving
a diverse set of actors in policy-making processes, national governments can enhance
the transparency of climate action and reinforce public support for mitigation measures
(Duwe et al., 2017; Duwe and Evans, 2021). Moreover, considering different opinions
provides not only for a more inclusive process, but also for a wider integration of available
ideas and solutions. The non-binding nature of LTSs allows governments to explore
these ideas more freely and consider a broader spectrum of feasible long-term scenarios
(Waisman et al., 2021).

The importance of a participatory process in the creation of LTSs is also inscribed in the
GovReg. The regulation stipulates that Member States ‘shall set reasonable timeframes’ to
allow for ‘early and effective’ opportunities for the public to participate in the preparation
of both the NECP and the LTS (Art. 10). Countries must also attach a summary of public
consultations to each document. A section on public consultation is also included as
an item in the LTS template in Annex IV of the GovReg. The GovReg further obliges
Member States to set up a ‘multilevel climate and energy dialogue’ to ensure that local
authorities, civil society organisations, business community, investors and other relevant
stakeholders are able to give input to climate policy-making, ‘including for the long-term’
(Art. 11). However, the GovReg does not explicitly require Member States to use this as a
participatory forum for LTS development, and only stipulates that countries ‘may’ use this
for NECP development.

Ouranalysis focused on the degree of participation of governmental and non-governmental
actors in the development of each country’s LTS, including inter-ministerial coordination
and political support, stakeholder engagement and public participation. The main aim of
the assessment was to determine whether consultations had an influence on the final
text of the LTS and to measure potential buy-in by the various groups by considering the
format, timing and representativeness of the various channels for involvement.

Similar to previous sections, this section obtained information on participation directly
from the LTS submissions. In addition, the analysis also relied on insights gained from
the eight expert interviews. In the following text, we consider first inter-ministerial
coordination and political support before turning to stakeholder engagement and public
participation broadly.

INTER-MINISTERIAL COORDINATION AND POLITICAL SUPPORT

The analysis of participation within governments focused on the degree to which the
responsible lead ministry engaged with other ministries, or whether a clear mechanism
was established to facilitate communication and coordination between governmental
actors. We also attempted to answer the question whether the document received political
support from higher governmental levels, such as the prime minister or the president, or
from members of parliament.

Overall, information on inter-ministerial coordination was readily found in the LTS
documents, but lesser so for broader political support. Of the 22 countries with submitted
LTSs, Denmark, Czechia, Latvia and Portugal provide limited information on government
involvement and support in their LTS submission, making further assessment difficult. A
large majority of countries (16) include details on coordination between ministries and
other governmental authorities. Information on political support and engagement with
higher governmental officials was harder to come by but at least six countries provided
some information in their LTS, often pointing to the involvement of parliament. See Table
26 for an overview.
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A handful of specific cases are worth emphasising. Seven countries mention a dedicated
inter-ministerial working group or commission either established for the LTS specifically or
for the implementation of national climate policy-making more generally but with a role to
play in LTS development (Croatia, Finland, Hungary, Italy, Luxembourg, Slovakia, Slovenia).
It is possible that additional similar commissions exist in other Member States that are
not mentioned explicitly in the LTS documents. The strategies in Croatia and Estonia (new
‘EE2035’ strategy) were adopted by parliament, and similar provisions for parliamentary
oversight are in place in Portugal and Spain for future LTS iterations.

According to the French LTS, the document was co-developed under the guidance of
the Ministry for an Ecological and Inclusive Transition with a number of other ministries,
including the Ministry of Economy and Finance, the Ministry of Agriculture and Food and the
Ministry of Research and Innovation, among others. Interviewees confirmed this but added
that actual involvement varied; while some had only a minor role to play, others were deeply
engaged in the preparation of the LTS. For instance, the Ministry of Agriculture and Food was
heavily involved with multiple working groups as well as in the preparation of the scenarios.
Notably, the French LTS is presented to parliament upon publication and will, from the 2023
update onwards, be followed by a vote of a programming law. It has also been referred to
by the French President, and periodic inter-ministerial meetings with representation from
all ministries were also held by the Prime Minister. Ministries also had the opportunity to
provide input at a more technical level in topical working groups (Berghmans, 2022).

According to one interviewee, several ministries were involved in the preparation of the
German LTS, which was ultimately adopted by a cabinet decision. Ministries’ involvement
took place mainly during the determination of sectoral targets for 2050 and of the scenarios
for the transport and LULUCF sectors. In the end, all ministries involved had the opportunity
to agree to the contents of a draft summary report.

Mentioned above under methodology, a Portuguese interviewee reiterated that the LTS is a
‘copy-paste’ of the government’s 2050 roadmap, i.e., CNR2050. While there was no specific
process to create the LTS, the preparation of the CNR2050 was discussed with all ministries
and was ultimately approved by the council of ministers. The interviewee also stated that
the LTS is generally regarded as Portugal’s way forward for 2050 and that the document
was the basis for the Portuguese Parliament to approve the country’s Climate Law (Ferreira,
2022). The same applies to Denmark and Sweden. Much of the contents of the Swedish
LTS are the result of a lengthy participatory process that included working groups on a wide
array of topics with representatives from numerous relevant governmental ministries and
agencies as well as external experts (see Section 3.1.2 on scientific review and advice above).
In Denmark, the Climate Programme 2020 serves as an update to the LTS and is the primary
vehicle for climate policy decisions in the country with inter-ministerial collaboration.

Table 26: Inter-ministerial coordination and political support

COORDINATION BETWEEN MINISTRIES POLITICAL SUPPORT FROM HIGHER LEVELS IN GOVERNMENT

Yes - ‘relevant’ ministries took part in

AT . n/a
stakeholder consultations /
BE Yes - the regional LTSs are approved at Somewhat - National LTS is a combination of regional
government level inputs; involvement of regional parliaments
Yes - two ‘commissions’ coordinate
implementation and monitoring of strate .
HR P . g & Yes- LTS adopted by parliament
composed of representatives of state
administration
n/a; * LTS is endorsed by the government and
CZ n/a .
adopted via decree
n/a; * the Climate Programme 2020, serving
as an update to the LTS, was developed b ‘ . .
an up . ’ oped by n/a; * The Climate Programme 2020 as the main
Ministry of Climate, Energy and Utilities, : . 2 )
in close cooperation with the Ministry of vehicle for climate action in DK has received
DK P y significant political attention from all levels and has

Finance, Ministry of Taxation, Ministry of
Business and ministries with responsibility
for key sectors, such as transportation and
agriculture

the LTS.
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COORDINATION BETWEEN MINISTRIES

POLITICAL SUPPORT FROM HIGHER LEVELS IN GOVERNMENT

EE

Yes - cooperation with the Ministry
of Finance. Specific ministries have
responsibilities for certain goals

Yes - development plans around the LTS are approved
by the government; new EE2035 strategy adopted by
parliament

Yes - ministerial working group for climate
policy discussed the LTS on several

Fl occasions, group is chaired by Minister of n/a
Environment and Climate Change
Yes - the LTS creation process included formal
consultations carried out before adoption with the
ER Yes - the LTS was co-developed by all Er.lv;]rcénmen‘tla:cl Al::tlhorlty a;cégn. ttfreSfUtlére), thz
departments of the ministries concerned. '8N ouncJ| or |.m.ate ( = ) o su rmtte 2
parliament * Periodic inter-ministerial meetings held
by Prime Minister; HCC uses LTS as benchmark for most
communications
Yes - several ministries are quoted for their
DE . . . . . ;x
initiatives, strategies, findings and forecasts. n/a; * LTS adopted by government
Yes - LTS lead by Ministry of the n/a
EL Environment and Energy with input by the
Ministry of Finance
Yes - coordination through the Inter-
HU ministerial Working Group on Climate n/a
Change
T Yes - inter-ministerial ‘steering committee’ e
established for LTS
LV n/a n/a
LT Ygs - specific mlnlstrles have specific roles Ve 1T epppare] [y e ETe
in implementation
Yes - Inter-ministerial Coordination
LU Committee for Climate Action led n/a
consultation outreach
MT Yes - the LTS is led by several ministries. n/a
NL Yes - studies and policy documents of other n/a
ministries are quoted as sources for the LTS
n/a; * LTS served as basis for parliament to approve
PT n/a; * LTS was discussed with all ministries the climate Iayv, parllamen‘tary 9ver5|ght of future LTS
development is now enshrined in the law; LTS study
launch ceremony attended by Prime Minister
SK ves - |nter-m|n.|ster|a| coope.ratlon through Yes — adopted as a strategy document by parliament
an ad hoc working group during preparation
(LTS mentions future establishment of an
S| ‘authority’ or ‘body’ for inter-ministerial n/a
coordination)
n/a; * LTS approved by the Council of Ministers and
ES n/a parliamentary oversight is enshrined in new climate
law
(LTS mentions a parliamentary committee, the
‘Environmental Objectives Committee’, established in
SE n/a

2010 to examine national climate policy resulting in
climate law and climate neutrality target)

Source: own compilation based on national LTSs and interviews, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).
Note: An asterisk indicates that the information was acquired in an interview; n/a indicates insufficient information.
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STAKEHOLDER ENGAGEMENT

The degree of stakeholder participation was examined along three dimensions. First,
we assessed the representativeness of the processes, considering the main stakeholder
groups stipulated in the GovReg. Where information was available, we also include
the format of the activity, e.g., written or in-person workshops. Finally, as the GovReg
obliges Member States to assure active engagement during the preparation process of
the strategies, we examined the timing of the consultations, i.e., whether these occurred
in advance of a draft (e.g., as part of an initial scoping phase) or in response to a draft.
Table 27 provides an overview for all submitted strategies. The final column presents an
overall descriptive evaluation based on the three dimensions: (1) low, medium or high
representation, (2) single or multiple format(s) and (3) single or multiple stage(s) of the
LTS preparation process.

Five strategies contained insufficient information to allow for a full evaluation (Croatia,
Denmark, Finland, Greece, Lithuania and Slovenia). Croatia, Finland and Slovenia, in
particular, did not provide enough detail on which stakeholder groups were represented,
referring vaguely to ‘various stakeholders’ or ‘experts’. Although the Czech LTS does
not mention stakeholder involvement in any detail, information was obtained via the
expert interviews. The Danish update to the LTS (Climate Programme 2020) describes
additional stakeholder engagement activities but not specifically for the strategy
development process.

Stakeholder representation was found to be especially limited in Belgium and the
Netherlands, as each LTS mentions only one stakeholder group as being consulted using
a single format: discussions and essays, respectively. Nevertheless, as stated above
under scientific advice, the Dutch LTS stands out for its unique approach, asking scientific
experts to produce essays in an initial scoping phase ‘to gather a multitude of opinions on
a variety of perspectives’ (MEACP, 2019, p. 17).

Nine countries consulted with stakeholders in either single or multiple formats and at
various stages in the LTS preparation process (Czechia, Estonia, Germany, Hungary,
Italy, Luxembourg, Slovakia, Spain and Sweden). According to the Italian LTS, many of
the solutions included in the document were identified during the consultation process. In
Spain, stakeholders were consulted using a targeted set of questions in open consultation
in an initial stage and on the first draft; comments were then considered in the elaboration
of the LTS. Nevertheless, few suggestions were incorporated in the final strategy, and
while all relevant stakeholder groups were represented overall responses were limited
— only 46 entities in the first round and 78 in the second, primarily from the business
community. An interviewee from Spain also mentioned the use of informal meetings and
dialogues that occurred behind the scenes, but these are not elaborated on in detail in
the strategy. The German strategy states that the Climate Action Alliance, a dedicated
stakeholder engagement body established in 2015, will be consulted for future
implementation of the strategy.

A wide array of different stakeholder groups was represented in Latvia and Portugal,
although either in a single format or a single stage. As such, both countries had a highly
representative stakeholder engagement process compared to the aforementioned
countries, but only at one phase during LTS development. In Portugal, civil society and
various national institutions and experts were directly involved in the creation of the three
modelling scenarios, which the national LTS is based upon. Interviewees confirmed this
by stating that a lot of the challenges identified by Portuguese stakeholders where then
integrated in the national LTS and that the document is largely based on different actors’
advice and opinions.

According to our assessment, LTS preparation in France had the most robust stakeholder
engagement process, showing both a high degree of representation across multiple
formats and at various stages of the modelling and drafting process. The French LTS is also
the only document, in which the impact of stakeholder consultations was evident, as the
strategy specifically emphasises the stakeholder engagement process in the development
of its underlying WAM model. Still, national experts had different viewpoints on the final
level of impact that stakeholders had on the end product. One argued that the greatest
impact came in the form of knowledge gathering to enhance the scientific validity of the
strategy. Yet, another expert pointed to the fact that not much changed in the document
after the final round of consultations and expressed concern about the disproportional
influence of the natural gas lobby (there was a doubling of projected 2050 gas demand
after consultations).
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Table 27: Stakeholder engagement

PARTICIPANTS

FORMAT

TIMING

AT High representation 3x workshops During preparation
BE Low representation  Discussions n/a
HR Unclear Thematic workshops Initial scoping phase

cz Medium e * During drafting and impact
representation assessment
EE Medium Joint consults, workshops, n/a
representation opinion gathering
. After a preliminary study, which
FI n Dial . '
/a lalogue the LTS scenarios are based on
. . Discussions and seven Before and after the drafting and
FR High representation . .
themed work groups in the finalisation stage
BE Medium ' Three forums and working e e
representation groups
Medi li i h .
HU edium ' Online evgnt series and three After the drafting
representation consultation workshops
. Written and online
Medium . . .
IT . consultation with Before the drafting
representation . .
questionnaires
. . o . . During the preparation f
Lv High representation Five interactive seminars uring the p epa atio sifag.e ©
the LTS and prior to publishing
Medium . .
LU u . Consultations Prior to development of the LTS
representation
. . Face-to-face meetings with -
MT High representation Preliminary feedback
gnrep feedback and follow-up y
NL Low representation Essays n/a
Technical and sectoral
PT High representation w'orkshop‘s, thematlc events, Durmg‘the creation of the
bilateral discussions and scenarios
informal meetings
SK Medium . Working groups and S e
representation consultations
Sl n/a Workshops n/a
Written and online During the preparation stage
ES High representation consultation with g prep g
. . and on a first draft
questionnaires
Medium . . .
SE Meetings and consultations  During the proposal stage

representation

Source: own compilation based on national LTSs and interviews, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).
Note: An asterisk indicates that the information was acquired in an interview; n/a indicates insufficient information.
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PUBLIC INVOLVEMENT AND CONSULTATION

Involvement of the public in LTS preparation was assessed according to the format and
stage in which it took place. An overview is given in Table 28 and more information in Table
A-4 in the appendices.

Five strategies did not have sufficient information to allow for an evaluation (Denmark,
Estonia, Greece, Lithuania and Sweden) — this was most evident for Denmark,
Lithuania and Sweden, where there was a lack of any mention of engaging the public.
An interviewee representing the NGO community in Denmark stated that if citizens had
been involved, the national LTS would probably have displayed a higher ambition (Belusa,
2022). Interview information from the Danish Ministry of Climate, Energy and Utilities
pointed out that public engagement occurs in various fora (such as a Citizen’s Assembly
convened for the first time in October 2020) for the development of the annual Climate
Programme, upon which future LTS iterations will be built, as well as for Danish climate
policy-making generally.

The Belgian and Croatian LTSs make limited mention of public consultations. In the case
of Belgium, engagement occurred in ad hoc discussions, but it is not made clear at which
point during the process. Conversely, the Croatian LTS mentions public involvement during
the preparation of the draft but does not provide details on the format of consultations.
Most Member States who involved citizens indicated that they consulted with the public
by inviting written and online comments or by convening discussion fora (Austria, Czechia,
Hungary, Italy, Luxembourg, Malta and Slovakia). In Spain, public consultation took place
at multiple stages within the context of overall stakeholder engagement, before and after
the first draft was made publicly available. The impact of citizens’ engagement was rated
as high by one Spanish interviewee (Olabe, 2022), but a second interviewee stated that
because the Spanish government felt pressure to deliver by the January 2020 deadline and
initial comments likely influenced only the first draft of the document, impact remained
altogether low (Bautista, 2022). Furthermore, the reported number of comments collected
from private citizens totalled 13 across the two stages.

In Finland, Germany, Latvia and the Netherlands citizens were engaged in multiple formats
but at one stage in LTS development. In the Dutch LTS, entire chapters are based on citizen
feedback. For example, Chapter 2 is largely based on the Dutch Climate Agreement and
the Climate Plan. The preparation of the former included broad public consultation, while
public discussions and online consultations on the latter served as a basis for Chapter 3.

The strategies of France, Portugal and Slovenia describe public consultation as occurring
in multiple formats at multiple stages of the process. The Portuguese government, for
instance, involved public consultation on the preliminary results of the document for
a period of three months. Additionally, one interviewee stated that the final LTS went
through a public discussion process for final comments of the public to be integrated. A
second interviewee described around ten conferences with public participation spread
around the country, in which the LTS scenarios were presented and considered in respect
to the regional interests where the conference took place. Moreover, according to the
same expert, a public consultation after the draft was finished resulted in around 120
opinions, comments and views (Barata, 2022).

There is a clear attempt to provide information about the three dimensions of participation
in Member States’ LTSs, albeit with a varying level of detail. Although most countries
clearly name the lead ministry for the LTS process, many do not go into detail as to whether
other ministries were involved and how, or if, the strategy was endorsed by higher levels of
government. Estonia, France and Lithuania, as good practice examples, indicate with high
specificity which governmental actors were involved.

Countries generally provided more information on their efforts to involve stakeholders — as
stipulated by the GovReg. Different groups of stakeholders were involved predominantly
in the drafting and preparation stages, and only three countries do not provide any
information about stakeholder engagement. France stands out as a good example of
highly representative and strong stakeholder engagement — engaging a wide variety of
interests in multiple formats and at numerous stages of the LTS preparation process.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/74



Table 28: Public participation

FORMAT TIMING
AT Online consultation Prior to publishing
BE Discussions n/a
HR n/a During preparation
cz Written comments On draft
EE  n/a n/a
Fl Seminar and online consultation During preparation

. . Prior to revision and on the draft revised
FR Consultation and public debate ! vis! v
LTS

DE Citizens’ dialogue and online discussion During preparation
EL  n/a n/a
HU  Online consultation During preparation
IT Online consultations with questionnaires Before drafting
LV Online consultations and public debates On draft
LU Online comments and suggestions On draft

Public feedback on the contents of a
MT  consultation document made up of Prior to publishing

stakeholders’ preliminary feedback

Discussions, publications, internet
NL consultations and through social and other During preparation

media

. . , n preliminary results, after draft and on
PT Discussions; * Conferences QIR R e R
final LTS

SK Online questionnaire During preparation
SI Discussions and two public presentations  During preparation and drafting
ES Online questionnaire Before and after drafting

Source: own compilation based on national LTSs and interviews.
Denmark, Lithuania and Sweden mention no public participation. Excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).
An asterisk indicates that the information was acquired in an interview; n/a indicates insufficient information.

Public involvement and consultation is the most thoroughly detailed topic, only three
countries do not mention citizens’ engagement at all. France, Portugal and Slovenia are
notable good practice examples. As stated above, consulting the public is not only an
obligation enshrined in Art. 10 of the GovReg, but it is also one of the main elements of the
LTS template. This suggests that Member States regard the public as a key player in the
execution of long-term ambitions and consider its contribution to be the most important.

Despite most countries providing information on governmental, stakeholder and public
involvement it is often difficult to judge the degree to which the consultations actually
influenced the final LTS.
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\32) FOLLOW-UP

The actual impact of a strategy becomes visible in how countries follow-through to realise
the vision they outline in their LTS. Naturally, many of the measures or mitigation options
presented are for the future, but it is nonetheless important to evaluate how a country
plans to ‘use’ its strategy in the short-term.

The GovReg provides little guidance on actual implementation once a strategy is
submitted. The one area in which the regulation does require some degree of LTS follow-
up is with regards to monitoring and revision. Member State biennial integrated reporting
on GHG policies and measures (stipulated in Article 18) must include information on
‘updates relevant to [the] long-term strategies referred [...] and progress in implementing
those strategies’ (Annex VI, para B). The GovReg further requires countries to provide an
assessment of the contributions of individual policies and measures to the achievement
of the LTS (Annex VI, para C, viii). The regulation does not clarify the level of detail for
this reporting, nor does it prescribe a national review cycle. On updating, the GovReg
stipulates a ten-year cycle for new strategies and proposes an interim update every five
years ‘where necessary’ (Art. 15.1).

In short, LTS follow-up pertains to the subsequent operationalising of the strategy once
adopted - in other words ‘how is strategy put to use’ as a planning tool? Does the country
assign roles among governmental authorities and outline concrete steps for monitoring
and revision, to keep the strategy up-to-date as a dynamic tool to inform climate policy-
making? Does the strategy establish a national cycle for review and possible revision that
goes beyond EU obligations in terms of frequency?

The following analysis of LTSs was based on two related elements. First, we looked for
some indication of implementation responsibilities, e.g., a lead ministry or committee,
or new institutions created with a role in LTS implementation. Second, we searched for
mention of a national monitoring process for reviewing and revising the strategy over
time, especially when this goes beyond the minimal reporting required under Annex VI of
the GovReg.

Assigning responsibilities is one way that governments can ‘professionalize’ national
climate policy-making — and the same is true for long-term planning (Duwe and Evans,
2021). Clear roles enhance accountability and ownership within government because they
establish who is responsible for setting the groundwork for the long-term vision in terms
of tangible policies and measures (and related monitoring) in the immediate term. If the
duty to follow-up on the LTS is left open or not made explicit enough, the document may
have a greater risk of being forgotten as a one-off exercise every ten years.

The creation of new processes and institutions, such as a monitoring system (see
next section) or advisory body or council, can also enhance government accountability
surrounding the long-term vision laid forth in the strategy (Ridinger et al., 2018). An
advisory body or stakeholder platform with specific responsibilities within the context
of national long-term climate planning adds transparency to the process, and with
increased buy-in from external non-governmental actors might also uphold strategy
relevance over time.

For the purposes of this report, we frame LTS ‘implementation responsibilities’ as the
extent to which there is a concerted effort to translate the vision presented in the strategy
into more tangible action by assigning clear roles. In the assessment below, we examine
specifically who is tasked with following through on the LTS (e.g., which ministry or
agency), especially if this is clearly stated and/or different than the authority that was
responsible for preparing the strategy. We also looked for the establishment of new
institutions or new obligations on existing ones to support the transformation towards
a net zero or low emission economy. In other words, does the LTS reorganise existing
governance structures and responsibilities.
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CLEAR RESPONSIBILITIES FOR IMPLEMENTATION

Overall information on this topic is scarce in the national LTS documents. It is also difficult
to determine whether responsibility is simply assigned implicitly to the ministry or agency
tasked with developing the strategy. For instance, in the case of Sweden responsibility
to seems to fall to the Ministry for the Environment as the publisher of the strategy, but
the ministry’s exact role is not spelled out concretely. Only a handful of countries actually
indicate concretely who is assigned to implement the LTS — and often duties are described
in vague terms, making it hard to parse out what responsibility means. For example, the
German LTS only mentions the ‘government’ regarding implementation without going into
further detail or delegating to specific ministries or agencies. Still, the following cases
represent good practice examples of clear implementation obligations.

In multiple countries the implementation of the LTS is assigned explicitly to the same
entity that developed the strategy in the first place (i.e., Czechia, France, Lithuania,
Slovakia). The Czech LTS is unique because it further states that the role of the national
Hydrometeorological Institute will be strengthened to serve a coordinating function
for assessing the impact of policies and measures included in the LTS. The Portuguese
strategy assigns monitoring of the national climate neutrality target to the pre-existing
Inter-ministerial Commission on Air, Climate Change and Circular Economy. Similarly,
the Croatian strategy places dual responsibilities on two commissions, tasked specifically
with cross-sectoral coordination and monitoring: the Commission for Cross-sectoral
Coordination for the National System for Monitoring Greenhouse Gas Emissions and the
Commission for Cross-sectoral Coordination for Policy and Actions on Climate Change
Mitigation and Adaptation.

Three countries outline sectoral responsibilities in more concrete terms. The French
strategy states clearly that the involvement of all departments and actors so far (under
guidance from the Ministry for Ecological Transition) should be retained forimplementation
and monitoring phase of the LTS, including clear sector-specific competencies (p. 43).
However, one interviewee from France pointed out that conflicting priorities between
ministries have led to bottlenecks in the current revision process and are a limitation of
this multi-ministerial configuration.

In Lithuania, although the overall LTS is deemed the responsibility of the government as
a whole, the strategy more clearly establishes various roles for sector ministries and a
coordinating function for the Ministry of Environment. The Estonian strategy likewise
places overall responsibility vaguely on the government but spells out more specific
reporting obligations for each ministry, requiring ministers to provide annual updates to
parliament on a so-called ‘strategy day’. Certainly, compared to the others the Estonian,
French, and Lithuanian strategies assign duties in more concrete terms.

Interviews with national experts helped fill in information on some countries. For
instance, in Germany, there is no specific ministry obliged to monitor or implement the
LTS, which explains the vague mention of ‘the government.’ In Portugal, while the LTS is
silent on who is responsible for tracking progress, the new climate law places this on the
Ministry for Environment and further appoints a commission in parliament to supervise
future revisions. The Danish LTS (and the national Climate Programme) is technically
the responsibility of the government as a whole, but the Ministry of Climate, Energy and
Utilities has a lead role, which includes tracking GHG emissions reductions progress in
accordance with the Danish climate law. An interview with national experts from Spain
clarified that the Ministry for Ecological Transition, established in part to develop the LTS
in the first place, is also responsible for its implementation even though this is not spelled
out in the document.

NEW INSTITUTIONS OR PROCESSES

Around half of the strategies submitted so far mention new institutions or processes
designed to aid in the transformation. Still, of these, most refer to existing or planned
institutions and processes created by a separate policy document or law. Only in some
cases, were institutions created specifically for the development of the strategy or by the
strategy. For example, Italy convened an inter-institutional ‘steering committee’ made up
of representatives from various ministries for the development of the LTS. However, it is
hard to tell what role this committee may have moving forward.
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Existing or planned institutions and processes fall generally into two categories. The
first category pertains to some form of inter-governmental coordination mechanism. As
touched on above under participation, six strategies mention such a body at the national
level to help assist in streamlining climate policy-making across governmental sectors
(i.e., Finland, Hungary, Italy, Luxembourg, Slovenia and Slovakia). Of course, this does not
mean that a similar coordinating body does not exist behind-the-scenes in other countries.

The second category pertains to scientific or stakeholder advisory bodies and panels.
Germany, Slovenia, and Sweden mention such entities in their strategies as serving an
expert consultancy function. As mentioned above under scientific review and advice, the
development of the second LTS in France is seen by those in the policy community as
having ushered in the now influential HCC. Notably, the body itself was established by the
2019 update to the French climate law. However, the participatory processes surrounding
the first LTS update highlighted the need for a new institution to allow for consensus
building within the scientific community, leading to a push in the policy community for the
HCC (Berghmans, 2022).

Where the strategies themselves establish new processes or obligations these are most
often monitoring mechanisms for the LTS itself. As previously mentioned, the Estonian
strategy creates a new system in which relevant ministers are obliged to report once a
year on the implementation of the medium-term scenario outlined in the LTS (‘EE2035’);
the LTS also describes a monitoring process by which the government reports to
parliament every four years. The Croatian LTS proposes a future monitoring mechanism
to account for the costs of the transformation in cross-cutting issues. As a further
example, Latvia incorporates a new monitoring cycle into its strategy. However, given the
importance of monitoring LTS implementation and progress overall towards the long-term
transition at a national level, we consider dedicated policy-learning cycles for the LTS in
the next section.

Only a third of submitted LTS assign concrete implementation responsibilities, most
often to a lead or coordinating ministry. Only a handful of countries assign duties in
more concrete terms, stating which ministries or agencies in particular are supposed to
follow-up with implementation and monitoring roles. The French, Lithuanian and Estonian
strategies, in particular, assign sectoral duties to the various ministries. In exceptional
cases, it seems that the strategy preparation process (i.e., the exercise itself) served as
an impetus for the creation of new institutions, i.e., the HCC in France.

LTSs are otherwise silent on the creation of new processes or obligations on existing
institutions. The notable exceptions described above — Croatia, Estonia, Latvia — all
have to do with new long-term monitoring and reporting systems for the strategy
itself and in a couple cases new monitoring tasks are given to existing institutions
(e.g., Czechia, Portugal).

The GovReg does not require that Member States use their LTS to bolster their climate
governance system, still the strategy is a national government document and could serve
to operationalise long-term climate planning. Especially in the absence of a framework
climate law, LTSs could help organise climate policy-making oriented around the long-
term transformation. However, from our analysis it seems that in most Member States
the LTS does not appreciably expand climate governance structures, either by assigning
responsibilities or serving as a vehicle for institution creation.
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Monitoring and revision of national planning in both the short- and long-term is central
to a well-functioning climate governance system (Duwe and Iwaszuk, 2019a). To stay on
course and guide the transformation national strategies should be embedded in a policy
learning cycle that constitutes a regular review and subsequent updating of the strategy
to account for either a lack of progress, new information (on, e.g., new technologies,
economic developments and climate impacts), or both (Riidinger et al., 2018). Still, a
2021 study showed that few national climate governance systems in Europe have in place
such a monitoring system for long-term climate planning, and fewer still are enshrined in
law (Evans and Duwe, 2021). An evaluation similar to the present analysis conducted in
2017 on EU Member State low-carbon development plans (LCDSs) told a similar story —
monitoring 2050 ambition has long been conspicuously absent from national governance
structures (Libbeke et al., 2017).

EU regulation does not impose frequent monitoring requirements for national LTS. Unlike
forthe NECPs, where the ECissues country specific recommendations and obliges national
follow-up, the GovReg in its current form only requires the EU to assess Member State
LTSs for the ‘collective achievement of the objectives and targets of the Energy Union’.
Therefore, the formulation of Art. 15.1 pertaining to revision ‘where necessary’ leaves any
modification more frequent than once a decade more or less up to Member States to
decide. In the context of the integrated biennial reporting on national climate polices,
Annex VI of the GovReg obliges Member States to assess the contribution of existing
the policy mix to the achievement of the long-term goals outlined in the LTS. However,
no further guidance is provided, and this requirement may not lead to a comprehensive
check of progress towards 2050 targets. For this reason, it is important that the strategies
themselves either establish or describe a national mechanism for review and revision.
Furthermore, given the economy-wide and cross-cutting nature of the transformation
ideally countries would pursue a robust methodology for monitoring long-term progress
(such as those elaborated by Ridinger (2018) and Velten et al. (2021)).

In the following assessment we checked Member States’ LTSs for information on a
dedicated monitoring process for the strategy, whether this is embedded into a policy
learning cycle for review and revision and whether updating is foreseen in intervals more
frequent than required by the EU (and if this is written specifically into the document
itself). We also considered whether an update to the LTS already exists and if there is a
process or plan in place to develop a new strategy.

POLICY LEARNING CYCLE: LTS REVIEW AND REVISION

Roughly half of the 22 countries included in the analysis make some mention of a policy
learning cycle for climate action in their LTS. However, in some cases this does not refer
to monitoring of long-term progress. Both the Dutch and Swedish LTSs refer instead
to the short-term Climate Plan and Climate Action Plan, respectively, aimed at 2030 —
in essence each a national version of the NECP (upon which the NECP is based). The
Dutch LTS specifies that the Climate Plan is updated on a five-year basis and that this
has implications for long-term planning but does not specify a revision cycle for the LTS
as a result (p. 1). The Estonian strategy describes a sectoral annual reporting cycle for
the government’s 2035 scenario, which serves as the basis for the LTS (albeit a four-year
revision cycle for the plan as a whole is also mentioned).
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Four countries — Austria, Denmark, Hungary, and Luxembourg — describe a monitoring
and updating cycle for their LTS in vague terms, suggesting that the strategy should be
reviewed and updated with some regularity but provide no concrete indication of timing
or process. The Danish submission to the EU in December 2019 states that the strategy
should be seen as an ‘evolving document’ and foresees updates more often than the
5—10-year interval set forth in the GovReg (p. 6). It also refers to an annual policy cycle,
with reporting on overall emissions reduction progress; although the time horizon of
updating the LTS on the basis of the annual cycles is unclear from the strategy itself.
Expert interviews clarified that a revision of the LTS depends on whether the government
changes long-term targets under the Danish Climate Act (Belusa, 2022; Rasmussen,
2022). Belgium, Hungary and Luxembourg more or less copy in the language from the
GovReg on the suggested five-yearly revision; Luxembourg expands also on the benefits
of regular revisions. However, the wording in these strategies seems to stop short of
prescribing five years as a minimum frequency.

A bit of a unique case, the Slovenian LTS mentions the future establishment of a
comprehensive monitoring system for climate policy implementation, including for both
the NECP and LTS, by a ‘suitable act’, presumably a climate framework law or similar piece
of legislation. However, it does not go into detail on the format or timing of the mechanism
aside from calling for an annual reporting process for NECP implementation.

Other countries provide a more concrete picture of how the strategy will be revised.
For one, Lithuania explicitly states in its LTS that the strategy will be updated every ten
years unless there is a change in regulation. The Latvian LTS mentions a ten-year review
cycle, with the option for more frequent reporting where necessary but does not clarify if
these ad hoc reviews could trigger an update. Interviews with country experts in Portugal
suggested that the government plans to operate on the proposed five-year cycle for LTS
revisions even though a ten-year cycle is described in the current LTS submission. In
Germany, the 2016 strategy states that a five-year review and revision cycle should be
implemented, following the rhythm of the Paris Agreement. However, establishing this
five-year update cycle directly as mandatory in the national climate law of 2019 proved
politically difficult. A respective paragraph on the national LTS was struck from an earlier
draft of the law (Duwe and Evans, 2020). As such, updates are expected to happen on
a ‘need to’ basis (currently the next is foreseen by 2023) if more frequent than the EU’s
ten-year cycle. The Finnish climate law from 2022 foresees a 10-year cycle for long-term
planning, thereby enshrining the mandatory EU timing in national law.

The strategies in Czechia, France, Spain and Slovakia establish the EU’s suggested five-
year cycle for review/revision of the LTS as a national process. In France, this cycle is
enshrined in the country’s climate law (passed in 2019). The French policy learning cycle
forthe LTS further includes a robust indicator-based assessment with input from an expert
climate council (i.e., the aforementioned HCC) to track LTS implementation. Taking a step
further, Malta and Estonia both describe a four-year cycle for review and possible revision
(in Malta this is enshrined in the country’s framework climate law). Although there is little
information in the Spanish LTS; two interviewees pointed to the fact that the country’s
new climate law enshrines the five-year review and update of the LTS.

In sum, at least nine countries seem to call for more frequent updates than the ten-year
requirement in the GovReg (Czechia, Denmark, Estonia, France, Germany, Luxembourg,
Malta, Slovakia and Spain). Still, in countries like Denmark, Germany and Luxembourg
this reads more like a soft promise, especially compared to the more robust monitoring
systems in place in France, Estonia, and Malta. Nonetheless, the majority of EU countries
do not elaborate a dedicated monitoring and review cycle for their LTS. Of course, this
does not necessarily preclude a cycle from being developed in the future or that frequent
updating will not occur (e.g., Slovenia). And as we look at next, many countries have
already revised their strategy to account for developments in EU and national policy.

LTS REVISION STATUS AND PROSPECTS FOR UPDATING

Three current LTS submissions are already updates from a previous, now outdated,
strategy (France, Hungary and Lithuania). In the French case, an update was deemed
necessary to incorporate the government’s climate neutrality target and update the
carbon budgets accordingly. The Lithuanian strategy was also updated to account for an
upwards revision to the national climate objectives.

Currently, thereis aprocessin placeinatleast three countries to update their LTS, including
Croatia, Czechia and France. In all three cases the update is being pursued in order to align
the strategy with the current level of national ambition or, in the case of Czechia, outline
further measures to achieve 2030 and 2050 goals. While it is not mentioned directly in the
Portuguese LTS, expert interviews pointed to how the country’s new climate law could
trigger a review of the LTS to anticipate an earlier date for climate neutrality. However, it
is not clear if this entails a new revision cycle or simply a one-off update.
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As mentioned, the GovReg establishes two benchmarks for the revision of national
strategies — a ten-year required cycle for new strategies and a five-year suggested
update. It further stipulates some reporting on LTS implementation within the context
of the integrated biennial reporting on national climate policies and measures. However,
in order to ensure continued alignment with the NECPs (which are on a five-year cycle),
Member States at a minimum should strive to implement the EU’s proposed more
frequent revision. While revisions should occur at least every five years, monitoring would
ideally be done more frequently in order to fill gaps in ambition and streamline short-term
policy-making by anticipating future challenges or bottlenecks.

Across all EU Member States there is a clear lack of national processes for monitoring
LTS implementation and progress towards long-term goals — a finding that has been
highlighted in other studies (see, e.g., Ross et al., 2021). Only a third of assessed countries
state concretely their plans to follow at least the five-year revision cycle. Others provide
a vague plan for monitoring and updating on the basis of these evaluations but do not
describe clear methodologies or timelines. France stands out as a good practice example
for enshrining a five-year policy learning cycle in national law that is based on a dynamic
evaluation rubric and expert consultation. In addition to a four-year reporting cycle,
the Estonian LTS proposes a new system of annual reporting to parliament by sectoral
competencies, but this is only through the near-term. Likewise, Malta foresees a four-year
policy learning cycle complete with review and revision.

Important also to note is that a revision may not always include a comprehensive
monitoring of progress (although a valid update would take interim progress into account
and amend all projections accordingly). While a handful of countries point to a review/
revision cycle for their LTS, fewer still elaborate a strong and continuous system for
monitoring progress towards the long-term goals outlined therein.

N
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The relevance of an LTS depends largely on the degree to which it is embedded in broader
national climate governance structures. Is the strategy referenced by other planning
documents; does it factor into a framework climate law? Is it aligned with short-term
actions at a national level on climate and other key policy processes? In sum: is it seen as
integral to national climate governance or is it a one-off, box checking exercise to comply
with EU regulation? The extent to which an LTS is embedded in existing governance
systems is associated with the overall relevance of the strategy and the low-emission
vision it contains.

Apart from alignment with the NECP, the GovReg does not place further requirements on
Member States pertaining to LTS integration (Duwe, 2022). In other words, EU countries
are not required by EU regulation to organize national climate policy around their LTS
or link it to other planning tools or laws (although some mention of linkages falls under
mandatory content, see Section 3.1.1). In recent years, more and more EU countries
have adopted framework climate laws, often with the intent to engrain the EU minimum
governance standards at a national level (Evans and Duwe, 2021). However, in and outside
of the EU, these laws do not always contain long-term planning (World Bank, 2020).

The following analysis of LTS integration was based on the strategy’s position and
function in national climate governance and its coherence with other key planning tools.
Importantly, as with LTS follow-up above, integration pertains not only to national
ownership but crucially also national integration of the LTS as a ‘living’ document and
iterative planning tool. Therefore, for the analysis of integration we touch on elements
previously mentioned, such as participatory processes, ministerial oversight and
responsibility, and underlying methodology.

Information in this section was often difficult to infer directly from the LTS submissions
themselves and relied heavily on interview insights for a select group of countries. The
analysis is thus limited in most cases to a description of what information is included in
detail with some assessment of what this can tell us about LTS integration into broader
national governance structures.
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An LTS with a strong position within government will serve as the overriding benchmark
across numerous policy fields. For example, should a sectoral policy be at odds with the vision
presented in the country’s LTS, the LTS will take precedence. Sometimes the preparation
process of the LTS might be indicative of its position within the governance system — a more
comprehensive process for public and stakeholder participation could lead to a strategy with
more weight on climate policy-making decisions.

At the time of writing, over half of EU Member States have adopted some form of a framework
climate law. These laws help boost national ownership of the EU’s 2050 climate ambition by
inter alia enshrining national targets and operationalizing the NECP — and less commonly —
LTS planning cycles dictated by the GovReg (Duwe and Evans, 2020). Robust climate laws
are situated at the core of national governance systems and provide the infrastructure for
organizing policy, while simultaneously sending a strong signal to relevant actors within and
outside of government (Averchenkova, 2019). Although they are not the product of legislation
and often more technical in nature, LTSs and the processes surrounding them could in
principle serve a similar role in lieu of a law.

Below we check for how the LTS fits into national climate policy-making overall, whether it
features in a national climate law, and how it stands in relation to other governmental planning
processes? In many cases the information was not found directly in the document itself and
thus we are able to present a more nuanced picture for the eight interview countries.

ROLE IN NATIONAL GOVERNANCE AND LEGAL STATUS

The role of the LTS in national policy making, including its legal status, was difficult to infer
from the submissions themselves in many cases. Over a third of the countries assessed
provided little or no information on this topic while others offered only a basic description of
the document’s legal form. Where information was available the LTS was described either as
a governmental ‘strategy document’ (e.g., Croatia) or ‘resolution’ (e.g., Portugal and Slovenia).
The Finnish strategy, in particular, notes that the LTS is not legally binding on Finland and its
climate policy-making processes.

In Germany, the LTS was deemed by a national expert as too out-of-date to be a pillar of
current national climate policy, but that once updated it would have more weight. At the
time of its publication in 2016, the German LTS was a national document, a roadmap for
long-term climate action, but many changes have occurred both at EU and national level
since then. As for immediate impact at the time, the process of developing the strategy
prompted the Germany’s Climate Action Programme 2030 as a follow-up (although this is
not explicitly laid forth in the strategy) as well as the coal commission, which was tasked
with exploratory work on the German coal phase out. Additionally, the sectoral targets in the
German climate law were taken directly from the LTS. This serves as the basis for sectoral
division of responsibility, a core element of the German law.

On a similar note, a Danish NGO interviewee mentioned that the country’s climate law takes
precedence over the initial submission of the LTS and that the latter is simply not relevant
for policy-making in its current form (Belusa, 2022). Interview information from the Danish
Ministry of Climate, Energy and Utilities clarified that the Climate Programme 2020, a core
element of the Danish Climate Act, serves as an update to the LTS and was submitted as
such to the UNFCCC (Rasmussen, 2022). The initial 2019 LTS submission seems to play less
of a role in Danish national climate policy-making compared to the law and annual cycle, and
although the Climate Programme 2020 is seen as an update, it is focused primarily on 2030
and is not officially available on the Commission’s repository.

The LTSs of Croatia and Estonia both mention that the document was debated and adopted
in parliament — and moving forward this will also be the case in Spain as dictated by the
new law. One Portuguese interviewee noted that as in Spain the Portuguese parliament will
have a similar oversight role supervising LTS development in the future. In Estonia, the LTS
stipulates that the strategy should be seen as the coordinating document with implementing
measures and programmes outlined in other documents — if this role is realised in practice
the Estonian LTS could function somewhat like a climate framework law. Moreover, the
target set in the Estonian LTS is seen as legally binding.
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Other strategies include similar language to this effect — positioning the LTS as a key
guidance document for the main fields of action and strategic measures (e.g., Lithuania,
Luxembourg). This is perhaps most pronounced in Latvia where the LTS is described
as a compilation of numerous sectoral and other governmental plans, however, it is not
clear what this means for the weight of the strategy in broader national governance. In
Poland, the NECP took precedence over the LTS in large part because of the perceived
importance that the Commission placed on the NECP (i.e., more concrete guidance,
clearer monitoring, etc.). Interviews with experts in Czechia painted a split picture. On
the one side, the document is considered by some to outline an overarching strategic
vision. Still, another expert took the position that it has somewhat less weight, pointing
to two cases in which legislative proposals arising from the LTS did not make it through
parliament (Polanecky, 2022).

The Swedish strategy was born out of a sweeping overhaul of the country’s climate
governance system in 2017. The so-called ‘National Climate Policy Framework’ is
composed of Sweden’s long-term climate neutrality target, climate law, and expert council
— however, it is not clear where exactly the strategy fits into this overarching structure.
Similarly, the Dutch LTS built on a consolidation and restructuring of national climate
policy that led to the country’s Climate Act, Climate Plan and broader Climate Agreement,
which included input from over 100 civil society groups.

Other countries seem to embed their strategies more consequentially in existing
climate governance structures. The Spanish LTS, for one, is described as fitting within
an integrated short- and long-term policy learning cycle for reaching climate neutrality,
embedded in a national climate law. The LTS is seen to complement other core processes,
such as the NECP, National Adaptation Plan, Just Transition Strategy, which together form
a coherent policy framework at a national level, with more or less uniform monitoring and
scientific input processes (Olabe, 2022).

In France, the LTS is a national document (not only an EU submission) and makes up
one of two components of national climate policy, alongside the National Climate Change
Adaptation Plan. Furthermore, the HCC tends to frame not only its annual reporting but
also most of its communication and recommendations around the LTS, lending weight to
the strategy in a national context (Berghmans, 2022). In interviews, experts suggested
that the importance of the French LTS has increased substantially over time, while also
criticising that a lack of sectoral detail has undermined the strategy in some instances.
The need for separate sectoral plans that align with and feed into future LTS revisions
as well as further enhancement of inter-ministerial and stakeholder engagement was
highlighted by one interviewee (Berghmans, 2022). In both, France and Spain, the LTS
features prominently within each country’s national climate law, as discussed next.

FEATURED IN A FRAMEWORK CLIMATE LAW?

Only a handful of strategies explicitly mention a national framework law when discussing
the country’s climate governance system. These include Austria (Climate Protection Law
from 2017), Croatia (Climate Change and Ozone Layer Protection Act from 2019), Finland
(Climate Change Act from 2015), and Malta (Climate Action Act from 2020), the Netherlands
(Climate Act from 2019) and Spain (Climate Change and Energy Transition Act from 2020).

In the case of Austria and Croatia it is not made clear how the LTS relates to the law, albeit
in Croatia the law is said to be implemented via the LTS along with other national planning
documents. Although France’s 2019 Law 2019-1147 relating to energy and climate is not
described in the LTS from expert interviews we know that the LTS is incorporated as the
long-term planning tool running on a five-year cycle. The French law also requires robust
monitoring of the strategy. The case is similar in Malta except that here the LTS works on
a four-year cycle. An expert noted that the Portuguese climate law also refers to the LTS
as the long-term planning instrument, requiring government to submit this to parliament.
Moreover, the figures and GHG projections included in the law were taken directly from
the LTS. In fact, in Portugal, the LTS was seen by one expert as instrumental in the lead
up to the climate law with an impact on the final legal text as adopted (Ferreira, 2022).
Like the French law, the Finnish climate law, revised in 2022, requires the government to
produce a long-term climate plan with a 30-year time horizon. One key difference is that
this strategic planning cycle in the Finnish law operates on a ten-year schedule.

Notably, at the time of writing a total of 15 countries have climate laws and at least
another three are considering or in the process of developing legislation. Therefore, it is
somewhat surprising that the relation of the LTS to an overarching framework law is not
further elaborated in strategies. In some cases, this can be explained by the age of the
submission — in Germany the strategy pre-dates the law, for instance.
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RELATION TO OTHER PLANNING PROCESSES

A handful of countries delineate their strategy in relation to other planning documents. For
example, some contain language to suggest that the LTS overrides other sectoral policies
and measures - if these are found to fall outside of the emission reduction pathways
elaborated in the strategy (i.e., Czechia, Hungary). In the Czech strategy this manifests
as a new measure requiring all sectoral strategies, policies and programs submitted to
the government to be assessed in terms of an impact on the GHG emissions pathways
detailed in the LTS (p. 97). The Hungarian strategy simply states that all sectoral policies
must be harmonised with the contents of the strategy without going into further detail.

Unsurprisingly, many strategies include some reference to coherence with the NECP (see
next section) but also with other national planning documents, such as a national energy
strategy (Croatia), long-term renovation strategy (Malta), the bio-economy strategy and
transport planning (Austria). The Croatian LTS features a lengthy list of planned actions
in an annex as well as how they tie into over ten different existing planning processes
and national strategies. Numerous strategies mention alignment with regional or sub-
national sustainable development (e.g., Portugal, France). For a non-exhaustive list of LTS
references to other national planning processes by country see Table 29.

The Latvian strategy is worth highlighting because it includes a dedicated section on
integration within the governance system, stating that due to a historical lack of climate
planning and the disjointed nature of previous policies the LTS should not only compile
but supplement all past planning processes (p. 19). Likewise, the Austrian LTS requires
coherence with short-term action plans and states that the ‘lock-in effects of technologies
and regulations that contradict the strategy are to be timely identified and corrected’. This
wording implies a relatively strong position for the LTS within government in both Latvia
and Austria, but of course much relies on actual implementation. Given the importance of
regional and local levels of governance in Spain, the LTS specifically states that regional
plans must be aligned with the national strategy but references the need for additional
coordination to ensure this in practice.

A long-term vision as laid forth in an LTS can best guide national climate action if
embedded in and allowed to shape existing governance processes. The role and relative
importance of each LTS in national policy-making seems to vary by country; though it is
not always possible to discern this from the strategies themselves.

In many cases, the LTS is a non-binding government document or strategy, more or less a
compliance exercise. In some countries parliament was given arole in adopting the strategy,
suggesting a stronger anchor in national governance overall. Other countries seem to
use their LTS as a means to compile all current and planned climate actions — Czechia,
Hungary and Latvia, for example, all describe, in varying detail, how their respective
strategies relate to other sectoral or national planning processes. Good practice can be
found in Finland, France, Malta, Portugal and Spain, where the LTS features concretely in
a national climate framework law as the key long-term planning process.

In an effort to gauge expert perceptions, interviewees from eight countries were asked to
judge the overall importance of their national strategy for policy-making on a five-point
scale. The results, summarised in Table 30, paint a mixed picture.
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Table 29: National planning processes mentioned directly in the LTS

REFERENCES IN LTS TO NATIONAL PLANNING DOCUMENTS
(OTHER THAN THE NECP OR OTHER NATIONAL CLIMATE PLANS)

Bio-economy Strategy, Transport planning, Forestry Strategy 2020+, Digitalisation

AT
Strategy

BE (Various subnational plans mentioned)
Energy Strategy, National Energy Efficiency Action Plan, National Education System
Development Plan, National Green Public Procurement Action Plan, Circular Economy

HR Action Plan, Ten Year Plan for Gas Transmission System Development, State Spatial Plan,
National Plan for the Development of Coastal Lined Maritime Transport, Advanced Biofuels
Market Development Plan, Food Waste Prevention and Reduction Plan 2019-2022, Waste
Management Plan
State Environmental Policy, Transport Policy (2014-2020), Biomass Action Plan, Smart

cz Grids Action Plan, Clean Mobility Action Plan, Biogas Action Plan, Waste Management Plan
(2015-2024), Assorted national research plans, National Strategy for the Development of
Cycling Transport for 2013-2020

DK Green Mobility Plan, various planned strategies for circular economy, sustainable
construction

FI  National Forest Strategy

FR Regional land-use plans, Regional sustainable development plans (SRADDET), Urban
planning, Multi-annual Energy Plan
Energy Efficiency in Buildings Strategy, Affordable Housing Strategy, National Buildings

DE Strategy, Food Waste Strategy, Moor Conservation Strategy, Mobility and Fuel Strategy
(2013), Sustainability Strategy (2002)

HU National Forest Strategy

IT Long-term Renovation Strategy, National Housing Stock (STREPIN)
Sustainable Development Strategy 2030, Bio-economy Strategy 2030, Technology

LV Development Innovation Guidelines 2014-2020, Circular Economy Strategy, Regional
Guidelines 2021-202, national sectoral plans for, e.g., waste, industry, transport, energy,
land use, environmental policy generally

T National Progress Plan, State Progress Strategy, National Energy Independence Strategy,
National Security Strategy

LU National Sustainable Development Plan, National Land-Use Plan

MT Long-Term Renovation Strategy (LTRS)

NL National Spatial Planning Strategy

PT National Spatial Planning Policy Program
Environmental Strategy, National Adaptation Strategy and Action Plan, National Renewable

SK  Energy Action Plan, National Forest Programme, Sectoral Strategy Paper on the Rural
Development Programme
Heating and Cooling Strategy, District Heating Strategy, Transport Development Strategy,

SI  Energy Renovation of National Building Stock Strategy, Circular Economy Action Plan, CAP
Strategic Plan, Spatial Development Strategy, Smart Specialisation Strategy

ES National Energy Poverty Strategy

SE Clean Air Strategy

Source: own compilation based on national LTSs, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).
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DE 1 (4-5inyear of initial publication)
BG 5 (but not final)

CZz 4

DK 1-5

FR 4 (first iteration was 2-3, next revision will be 5)

PL 3
PT 4.5
ES 3-4

Source: Own compilation based on expert interviews (sample of eight countries).
Note: 1 = not relevant at all; 5 = very relevant.

Notably, the age of the strategy seems to be a key factor — experts from Germany
mentioned how the relevance of the document has faded over time due to developments
in national policy. For one, the provisions of the revised German climate law render the
current strategy, and the targets it contains, irrelevant. Still, at the time, the process of
producing the initial climate protection plan for 2050, served as the impulse for elements
of German climate governance today (e.g., the sectoral target breakout). Spanish experts
compared the relevance of their country’s NECP, independently claiming that the NECP
would be closer to a five on the scale. While this is only anecdotal evidence it nonetheless
underscores the different importance attached to strategies in some countries compared
to others.

The alignment of short-term actions with long-term objectives is fundamental to good
planning. For climate governance, in particular, coherence over time is crucial to avoid
lock-ins and closing doors on later policy options — that is, actions now dictate what
can be done later. For instance, ensuring policy consistency can be a key added-value of
framework laws, which in most cases incorporate regular action cycles towards a long-
term goal (Duwe and Evans, 2020; World Bank, 2020). Recital 36 and Article 15.6 of the
GovReg take note of this, requiring Member States to ensure their short-term planning
cycles (detailed in the NECPs) are aligned with national long-term ambitions (displayed
in the LTSs). Nonetheless, the regulation does not go into detail on how Member States
should ensure consistency, and it is not yet clear how the EC will check this in its aggregate
assessment of the LTSs or in its new evaluation of policy consistency at a national level as
required under the ECL.

A comprehensive analysis of consistency between the pathways outlined in the NECPs and
LTSs was beyond the scope of analysis in this report. However, in place of a quantitative
exercise, information across four criteria pulled from the LTS documents themselves
allowed us to infer some degree of short- and long-term coherence between the planning
documents. These were: (1) the timing of submission of each, (2) methodological
consistency to ensure target alignment for 2030 and 2050, (3) the number of direct
references to the NECPs in the LTSs, and (4) common ministerial oversight, i.e., was the
same institution or institutions responsible for both the LTS and NECP?
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Information in the LTSs

Table 31 presents a descriptive overview of countries. Overall, nine countries seem to
have either ‘coherent’ or ‘mostly coherent’ LTSs based on the four criteria. Still, in many
cases information was either missing or unclear (especially on scientific methodology) and
thereforetheoverallassessmentofferedinthelastcolumnshouldbetakenwithagrainofsalt.
On LTS/NECP coherence, Austria, Greece and Spain stand out as good practice examples.

Table 31: LTS/NECP coherence inferred from four criteria

COMMON

SUBMISSION  CONSISTENGY  RereRenciNG  INSTITUTIONAL  ecec T
AT  Yes Yes Yes Yes Coherent
BE Yes Somewhat n/a Not coherent
HR n/a Yes Yes Somewhat coherent
cz n/a Yes Not coherent
DK Yes n/a Yes Somewhat coherent
EE Yes n/a Not coherent
FI ~ Yes Somewhat Yes Somewhat coherent
FR Yes Yes Yes Mostly coherent
DE n/a Not coherent
EL Yes Yes Yes Yes Coherent
HU Yes Yes Somewhat coherent
IT Somewhat Yes Yes Yes Mostly coherent
LV Yes Yes Yes Mostly coherent
LT  Yes n/a Yes Yes Mostly coherent
LU n/a Yes Not coherent
MT Yes Yes Somewhat coherent
NL Yes n/a Yes Yes Mostly coherent
PT Yes Yes Yes Mostly coherent
SK  Yes n/a Yes Somewhat coherent
Sl Yes Yes Somewhat coherent
ES Yes Yes Yes Yes Coherent
SE  Yes n/a Yes Somewhat coherent

Source: own compilation based on national LTSs and interviews, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).
Note: Overall assessment on a four-point scale based on fulfilment of four criteria: ‘not coherent’ (no more than 1/4 criteria), ‘somewhat coherent’
(at least 2/4 criteria), ‘mostly coherent’ (at least 3/4 criteria), and ‘coherent’ (all criteria); n/a indicates unclear or insufficient information.
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SUBMISSION TIMING

The timing of when NECPs and LTSs were developed and submitted has implications
for policy consistency over time. The GovReg set the submission deadline for NECPs a
day before the LTS, i.e., the initial deadline was 31 December 2019 (for more information
on submission status see Section 3.1.1 on compliance above). This means that for the
first iteration of their NECPs and LTSs Member States had to prepare these more or less
simultaneously. Pursuing both in parallel could in theory help ensure consistency between
the medium-term actions and long-term vision — insofar as there is feedback and
interaction between the two processes. On the other hand, because the LTS should serve
as a blueprint then ideally it would be developed first, with short-term actions dictated by
the strategic vision.

Submissiontimingforthe LTSsand NECPspaintsamixedpictureofconsistency(seeTable31).
Overall, Member States were largely on time with their NECPs, but six countries submitted
their LTSs significantly later (over a year) and another five strategies are still overdue. One
interviewee from Poland expressed concern over the lack of cohesion due to the late LTS
as a major problem for climate planning in the country — so much time has passed that the
methodologies and basic economic assumptions are out of touch with market realities and
mustbefundamentallyrevised (Kobytka, 2022). The missing overlapin developmentisasign
that in these 11 countries the LTS did not inform the contents of the NECP. Conversely,
an additional two countries (Germany and Czechia) submitted strategies that are based
on national documents pre-dating the GovReg, which means that these LTSs likely need
to be updated to align better with the respective NECP (a process is currently underway
in Czechia).

The remaining 14 strategies were developed either in tandem or slightly before the 2030
plans, presumably allowing the discussions on the LTS to inform the NECP and vice versa.
Still, interviews with country experts in Spain and Poland shed light on the practical
problems that arose with developing the NECP and LTS simultaneously. In both cases, the
LTS took a back seat to the NECP, because the latter was deemed more pressing in policy
circles and therefore given substantially more attention. It is possible a similar dynamic
was in play in other countries, due not only to the quick turnaround required for both
documents following the adoption of the GovReg in 2018 but also a lack of capacity for
long-term scenario development.

As such, the timing of policy documents alone cannot ensure consistency — while an
out-of-date or late LTS is less likely to have adequately defined the pathways for 2030
in the NECP, developing both in the same time period does not necessarily ensure policy
coherence over time. Still, an LTS developed much later or earlier than the NECP cannot
effectively serve as guidance for policy decisions for the near-term.

METHODOLOGICAL CONSISTENCY AND TARGET ALIGNMENT

Due to a lack of detail provided in the strategies, it was not possible to gauge from the
documents themselves whether the underlying pathways were consistent between
the short- and long-term planning processes. Indeed, nearly one third of submitted
strategies do not offer any information on methodological consistency. Another group
of countries — including Croatia and Luxembourg — state vaguely in their LTS that the
pathways elaborated are in line with medium-term planning but provide little by way of an
explanation. The Netherlands’ LTS simply states the long-term target is aligned and refers
for any detail to the NECP without adding any further information.

The strategies that do provide detail on long- and short-term coherence generally refer to
the alignment of long-term targets and pathways. As described above in section 3.1.2 on
scientific basis, numerous strategies are based on an extrapolation of the same modelling
used for the NECP development. For instance, the Greek ‘NECP 2050’ scenario — as well
as pathways defined in Hungary, Italy, Malta, Latvia, Slovenia, Spain — more or less extend
the time horizon of the NECP scenario(s) based on the same underlying methodologies.
Interviews with representatives from Bulgaria noted that the analytical framework is
consistent between the NECP and the upcoming LTS despite the delay.

In other countries the modelling itself is new for the LTS but employs similar techniques
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and assumptions (e.g., Portugal). In France, a National Energy Plan and its methodologies
served as the basis for both the NECP and the LTS. Moreover, we learned from expert
interviews that in France the stakeholder engagement processes were well-aligned
between the two planning time horizons, with participants providing input to both
processes simultaneously in an integrated manner (Berghmans, 2022; Podesta, 2022). An
expert from Poland noted that while the LTS is based on modelling developed specifically
for the purpose, it is supposed to reference the foundations and information elaborated in
the NECP (and the national PEP2040 document upon which the NECP is based). However,
due to already unrealistic assumptions in the NECP and the time that has elapsed, it has
proven challenging to maintain cohesion with the medium-term plan while also producing
a realistic LTS for the country (Kobytka, 2022).

Methodological consistency between the two planning cycles is an important pre-
requisite for alignment but it does not always lead to target-conform scenarios. Speaking
with an expert in France highlighted that a robust back-casting exercise was missing from
some aspects of the NECP/LTS development process despite the two being otherwise
methodologically aligned, such as for transport where current trends were simply fit onto
a net zero projection. In the strategy of Sweden, no emission pathways are provided for
climate neutrality, which is the long-term goal. In Lithuania, in particular, the 2030 target
presented in the LTS actually supersedes that of the NECP, suggesting that the Lithuanian
NECP is less ambitious than the LTS. This is due to the LTS having been revised already
since its first submission.

NECP/LTS CROSS-REFERENCING

The degree of cross-referencing between the two EU climate planning documents is a
concrete indication of alignment, or suggests that, at a minimum, they draw on the same
information. In our assessment we only considered references to the NECP in the LTSs as
well as whether any information taken directly from the NECP and incorporated.

Aside from the descriptions of methodologies and scenarios within the context of target
alignment outlined above, we did not find many instances of direct crossover (naturally
this was to be expected for countries that submitted their LTS before their NECP). Still, a
few cases stand out as worthy of being mentioned.

In Slovakia, data on renewable energy, energy efficiency and biomass is mentioned as
having been taken over directly from the NECP. In a unique approach, the Slovenian LTS
includes a sub-chapter for each main section that covers policies and measures in the
short-term, i.e., those elaborated in the country’s NECP. The Dutch NECP and LTS were
developed around the same time and also include cross-referencing in key areas — such
as sectoral detail and short-term measures. Information on socio-economic impacts was
taken from the NECP in the Lithuanian LTS. A handful of countries (France, Portugal, Italy)
also described the NECP preparation process in some detail as the foundation for the
work on the LTS, listing the institutions involved.
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MINISTERIAL RESPONSIBILITIES FOR LTS/NECP DEVELOPMENT

Coherence may be easier to achieve if a single governmental entity, ministry or agency,
is responsible for coordinating both the development of the NECP and the LTS. Different
sectoral competencies may have conflicting priorities or views on optimal climate policy,
or they may emphasize one element over another. For example, a ministry responsible
for energy and economy might have the expertise to focus on decarbonisation in the
energy sector but fail to account for emissions reductions in other sectors. That being
said, silo-thinking and misaligned priorities within government can be countered through
inter-ministerial engagement and coordination, such as in the form of a governmental
commission (see section 3.1.3 on participation).

Table 32 outlines differences in ministerial oversight for NECP and LTS development in
EU Member States. Overall, we found that countries can be organised into one of three
groups. Only half of the strategies (11) submitted so far were developed by the same
ministry or governmental agency also responsible for producing the NECP. As a rule, this
was a lead ministry in a coordinating role also tasked with drafting the submission. Of
course, this arrangement did not preclude the involvement of other ministries.

In two countries (Czechia and Italy) the LTS/NECP development fell to a mix of ministries
and/or governmental agencies. However, in both cases, the environment ministry
played a central, guiding role. In Czechia, the LTS process was led by the Ministry of the
Environment in close cooperation with the Ministry for Industry and Trade — whereas for
the NECP the Ministry for Industry and Trade took a less central role. In Italy the LTS was
developed building on the work of the NECP by an inter-institutional, steering committee’
consisting of several ministries.

Table 32: Ministerial responsibilities for LTS and NECP development

AT LEAST ONE INSTITUTION IS

:gtl: INSTITUTION IN COORDINATING | v/ o 5 S NECP AND LTS :::?gge:glhﬁmgggﬂs
DEVELOPMENT

Austria Czechia Estonia

Croatia Italy Germany (%)

Denmark Luxembourg

Finland Malta

France Portugal

Greece Slovakia

Hungary Slovenia

Latvia Sweden

Lithuania

Netherlands

Spain

TOTAL: 11 TOTAL: 2 TOTAL: 8

Source: own compilation based on national LTSs and interviews, excluding countries without an LTS (Bulgaria, Cyprus, Ireland, Poland, Romania).

Note: It is not fully clear from the document which institution was responsible for drafting the Belgian LTS. As such, it was left out of the table.
(1) The two ministries in Germany have since been merged following the elections in 2021 with possible implications for future LTS revisions.
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The remaining eight countries noted a different institution responsible for the NECP than
for the LTS. In Germany, for example, the LTS was drawn up by the Federal Environment
Ministry while the NECP drafting process was led by the Federal Economic Ministry, which
is also responsible for energy — however, this will be different moving forward due to the
change in government. The division of responsibilities between ministries for environment
and development, economy and/or energy was a common trend — similar arrangements
were found in Luxembourg, Malta, Portugal, and Slovakia. In Slovenia and Sweden, the
Environment Ministry was likewise responsible for the LTS, but each country’s ministry
for infrastructure took over the NECP preparation. Although it is still in development, the
Polish LTS is being prepared by the Ministry for Development, whereas the NECP was
produced by the Ministry for Climate and Environment (Kobytka, 2022).

Although many EU Member States insist in their strategies that these are consistent
with the near-term NECPs, a comprehensive (and quantitative) evaluation is needed to
determine whether this is true across all countries. Assessing coherence between the
two key planning tools is a difficult task — even if the medium-term targets are in line
with long-term ambition the respective pathways may be out of sync due to, e.g., a lack
of emphasis on key infrastructure in the intermediate term or over-reliance on untested
technologies in the long-term.

Still, it is possible to infer some degree of LTS/NECP coherence based on four criteria
(see Table 31 for an overview). Within this analytical framework three countries — Austria,
Greece and Spain — display some degree of coherence between short- and long-term
planning cycles. However, an additional six countries showed signs of ‘mostly coherent’
LTS/NECPs, either failing to fulfil or provide information on just one of the four criteria.
Perhaps unsurprisingly, of the 14 Member States that submitted their LTS shortly before
or around the same time as their NECP (i.e., alignment in the timing of submission), eight
describe a common methodology underpinning both planning exercises and nine were
developed with involvement of the same ministry, either in a coordinating role or as part
of an inter-ministerial taskforce.
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KEY INSIGHTS
FROM THE
ANALYSIS
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The comparative analysis of the existing
national LTSs in this report has covered
a long list of items on both content and
processes. This section summarises the
essential insights across the two main
parts “long-term vision” and “relevance
in the national context” as a basis for
specific lessons to derive from them. It
includes two tables which summarise
good practice examples across the topics
addressed here (see Table 33 for vision
and Table 34 for relevance).

A/
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TECHNICAL SUBSTANCE OF
LTSs: NOT ENOUGH ACTIONABLE
LONG-TERM VISION

The degree to which LTSs provide a vision for 2050 varies significantly among the countries
and for the different elements considered in this analysis. In this section, we outline the
key findings on the vision including an overview on good practice examples (Table 33).

National long-term targets are being aligned
with the EU objective, but underlying emission
reductions and removals remain partly unclear

The EU goal of climate neutrality has largely been translated into corresponding national
targets — at least on paper (with some of the national commitments preceding the
adoption at EU level). More than two thirds of EU Member States (20/27) have adopted
a climate neutrality goal in some form (or very close to it, e.g., the Netherlands) and a
majority of all Member States has codified the goal in a climate framework law or a similar
legal act. Some have even set target years before 2050 such as Finland, Austria, Germany
and Sweden.

However, when it comes to showing a credible pathway and a landing point in the LTSs,
with details on the underlying emission reductions and removals, the picture is less clear.
The envisioned emission reductions are likely insufficient under the assumption that
on average emission reductions must be higher than 9o% (EC, 2018). Only two Member
States, the Netherlands and Hungary, state that emissions must fall by 95% in 2050
compared to 1990; while Greece specifies a range of 85-95%. Ten countries aim at a 90%
or lower emission reductions by the target year — several provide no info at all. Moreover,
GHG removals are projected in only ten LTSs. Of those, five Member States assume
more than a doubling of removals compared to 2019 — mainly through natural sinks and/
or BECCS. An additional five countries assume stable CO, removals from natural sinks
through 2050. The other half of the countries with an LTS are lacking a quantitative figure
for removals.

Without this information available, it is impossible to assess at this stage if countries’
objectives and underlying assumptions on emission reductions and removals aggregate
to the net zero emissions by 2050.
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Energy consumption declines, renewables take
over while there seems to be some flexibility with
respect to agricultural emission reductions, use of
CCS and sinks

In general, not even half of all countries provided sufficient information on sectoral
emission reductions with even varying detail per sector. This being said, it can be noted
that all countries providing a quantification of sectoral GHG emissions in their LTS outline
that energy generation and demand patterns will need to change significantly. Thisincludes
a reduction of overall energy consumption in the order of 30-50% between 2005 and
2050 and an outstanding shift to go- 100% of renewables for energy generation by 2050
outlined in most of the countries providing a quantification. The by far largest emission
reductions — ranging for most countries to close to 100% — is expected to take place in
electricity generation. Austria, Portugal and Spain aim at supplying all electricity using
renewables. Most other countries outline that they will phase-out coal power generation.
Portugal highlights its phase-out targets for coal and natural gas power generation and
mineral oil use in energy generation in the LTS (see also Table 33). Finland and Greece aim
at a carbon or climate neutral energy mix outlining that they will still have natural gas and
mineral oil products in their energy mix, but that related emissions will be captured and
stored or balanced using BECCS. Czechia includes one scenario with large deployment
of CCS in combination with coal and natural gas power generation to reach their overall
80%-emission reduction target.

In transport and buildings, emission reductions are closely linked to efficiency
improvements and fuels switch in particular to electricity and synthetic fuels. Most
countries also see emission reductions to come from changes in behaviour e.g., through
a shift in transport modes or less heating in buildings. In industry, emission reductions
are closely linked to efficiency improvement. Some countries, including France, Greece
and Italy, specify that industrial emissions will be partly captured and stored reducing
emissions to 80-100%. Also, Croatia, Luxembourg and Sweden consider using CCS for
capturing emissions.

Overall, hydrogen, biomass and CCUS are considered to play a vital role to achieve
climate neutrality in almost all LTS. However, their potential is limited which is hardly
addressed by any of the LTSs in terms of numbers (for good practice see Table 33).
And it remains unclear from many LTSs how much hydrogen and biomass can sustainably
generated in the country, which amount is needed and what this means for imports.
An exemption is Czechia which has an own scenario allowing for a specific amount of
biomass and electricity imports. Similarly, there is hardly any country discussing limited
storing capacity for CO, emissions. In particular Italy plans to capture and store a large
amount of CO, without clearly identifying where such emissions end up. Greece outlines
a rather large use of industrial CO, emissions for synthetic fuel generation, but it remains
unclear where related emissions (released within a very short timeframe) appear in their
sectoral split.

Countries expect to realise comparably lower emission reductions in agriculture mainly
in the order of 30-60% besides Hungary that outlines an emission reduction of 79% —
Hungary is also one of the countries with the largest total emission reduction to be realised
by 2050 and here agricultural emission reductions might be the key factor for achieving
more. Other countries with high overall emission reductions are the Netherlands which
however do not provide any sectoral information and Greece which achieves the reduction
via capturing and storing emissions.

The role of land use and forestry is generally not discussed in combination with
agriculture but considered as the carbon dioxide removal option compensating the hard-
to-abate emissions from several sectors. The expected role of natural sinks differs with
ten countries providing numbers on natural sinks. Here, five countries assume a stable
natural sink function and five countries assume a doubling or even higher increases; two
of them (Austria and Finland), however, also outline a rather limited natural removal in
another scenario with high wood harvesting rates which is then compensated by using
BECCS in the same order of magnitude. Next to the two countries, only four other
countries also consider technical removal with only Greece considering DACCS in one of
the scenario sets.
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Table 33: Selected good practice on LTS vision

@
DOD PRA AMFE
NET ZERO Fl, AT: clear info and with net zero targets in 2035 and 2040; SE: mentions that it wants to
EMISSIONS achieve net negative emissions.
EMISSION NL: clear info with target of 95% emission reduction (2050 vs. 1990) enshrined in law; HU, GR:
REDUCTIONS clear info from scenarios with 95% and 85-95% emission reduction (2050 vs. 1990).
GHG REDUCTION LV: clear info with interim target for 2040 of 85% (vs. 1990); Fl: Early action in at least one of
PATHWAYS the scenarios; MT: clear info with 10-year data points.
LU, ES: clear target setting with highest share of renewables in 2050; PT: clear energy mix and
ENERGY SUPPLY target setting with phase-out of coal power in 2030 (enshrined in law), gas-fired power and
mineral oils use in 2040.
ENERGY DEMAND !.T: wit'h 2050 target of > 2.4 times a reduction of energy demand; HR, FI, PT, ES: clear info
including pathways.

TRANSPORT BE, IT: outline an emission reduction of 100% by 2050; FR: clear and detailed info.
BUILDINGS IT, LT, ES: outline an emission reduction of 100% by 2050; EL: clear and detailed info.
INDUSTRY HU: outlines an emission reduction of 98% by 2050; LT: sets target of reducing GHG emission

by 100% by 2050 and phasing out fossil fuel use in ETS-industries by 2045.
AGRICULTURE HU: outlines an emission reduction of 79% by 2050; FR, IT, ES, PT: clear and detailed info.
AT, Fl: clearly outline interlinkages between natural and technical (BECCS) sinks and include
GHG REMOVAL land cover; ES, IT: consider a set of measures for natural sinks including sustainable soil
management and wetland restoration; EL: detailed info on technical sinks.
HYDROGEN EL: considers green H2 and rules out blue hydrogen due to restrictions on CO2 storage;
LU: only considers green H2 and plans to pursue H2 certification.
CZ: provides a comparison of biomass import dependencies for different scenarios and cap
BIOMASS - - .
domestic biomass generation based on potential.
ccus EL: provides most specificity including capture and stored emissions; AT: provides domestic
storage capacity.
BEHAVIOUR LT: includes various targets for behaviour change; FR: provides detailed info with some
CHANGE quantifications.
PT: identifies total and additional investment needs including sectoral split; ES: indicates
FINANCE " . . .
specific shares for public and private sector investment.
JUST TRANSITION LU: provides detailed info on various aspects including specific measures.
CLIMATE MT: with good vulnerability assessment including adverse effects on vulnerable groups;
LU: with catalogue of measures; FR, MT, LT, SL: highlight importance of nature for adaptation
ADAPTATION . P PO kK

and mitigation.

Source: own compilation based on national LTSs, excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Changes in behaviour and technologies supported
by additional investments lead to a transition
which is overall beneficial for the EU countries.

Almost all countries acknowledge the rising threat from climate change impacts with
particularly Malta defining affected vulnerable groups and sectors. Although many
countries reference their national adaptation strategy, half of the LTSs lack a clear
presentation of envisioned adaptation actions and do not provide information on funding
for these actions. Almost all countries with information on adaptation have some
reference to the beneficial role of nature when it comes to adapting to the impacts of
climate change but also see a synergy with mitigation. In this context, some countries see
the transition as an opportunity to preserve natural areas and wild species.

Climate mitigation comes with a change in technologies (as highlighted above) as well as
lifestyle changes in the fields of mobility, diet, heating and circular economy, to differing
extents but generally as descriptive information. Thus, it remains unclear how far lifestyle
change should contribute to the reduction of emissions, but most countries propose
actions, and some also include targets. Lithuania and France stand out as the countries
outlining required changes also in numbers. Thus, almost all countries need and expect
that their population changes their behaviour and routines reducing in particular energy
needs and the consumption of animal products.

The transition will need additional investment which also gets clear in the national LTSs
that acknowledge the necessity of mobilising both public and private money. Only Spain
mentions a clear split which is that 20% of total investment will come from public and 80%
from private investment. Numbers on total investment are limited to a few countries and
these countries use different forms of presenting the numbers. However, the additional
investment need up to 2050 is in the order of 1-2% of GDP except for Hungary and
Slovakia expecting rather the double value. The few countries with sectoral split show
that highest investments will have to happen in the transport sector.

The expected changes in technology and lifestyle and related additional investments will
be a challenge but generally beneficial for the countries. Impacts on the economy and
employment provided by half of the countries show growth in GDP but a mixed picture for
job creation. However, most countries addressing employment qualitatively assume job
creation overall with some countries expecting a job decline in specific (fossil fuel-based)
sectors. Negative side-effects are expected to arise from additional costs and their
distribution as investments have to be refinanced. Here, countries highlight that they are
aware and want to take appropriate counter-measures. For example, Italy outlines that it
will ensure equity in the distribution of costs, Luxembourg mentions subsidies and cash
transfers, and Slovenia wants to support a just transition with respective taxation policies.

Countries also highlight that the transition to clean technologies leads to reduced air
pollution and related respiratory diseases. Czechia outlines that cost of controlling
traditional air pollutants will fall and that improved air quality results in health care
expenditure savings. The benefits for human health are supported by many countries
while some countries additionally outlining the health benefits from lifestyle change, such
as switching to cycling.
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Every country has its own LTS recipe, making
comparison and aggregation at EU level difficult

Strategies differ in structure (1), content (2) and methodological base (3) — this is the
theme that runs through this assessment:

1) Information was found at different places in the document. Despite the existing
(albeit voluntary) template in Annex IV of the GovReg, only five countries largely
followed the structure (see Table 23), 12 countries seemed to have used the template
more as general guidance and five did not use it at all (in some cases because these
strategies were published before the GovReg was adopted).

2) The content differs in terms of availability and format. When it comes to the
mandatory content outlined in the GovReg, the current LTS submissions are mostly
compliant; the same goes for the required time horizon of 30 years (see also Table
22). At the same time, the GovReg does not specify the type of information or format
of presentation for content. As a result, the level of detail varies substantially for the
mandatory as well as for the voluntary content. Often only qualitative descriptions
are offered where more quantitative figures would be warranted, e.g., on sectoral
GHG pathways, energy carrier use, generation and imports, or economic and societal
impacts. Furthermore, the same indicator across countries is often presented with
different units, base years or base periods. For any comparative assessment, the
numbers must be recalculated and standardised across all countries (as was done
in this study but only to set 1990 as the base year for GHG emission reductions and
removals). As a general observation, the current submitted strategies set different
thematic focus areas, and as such, detail on specific indicators may be limited or
missing entirely. However, it is notable that information on the horizontal elements
made it into almost all LTSs — although mainly qualitatively.

3) In general, the strategies can be categories into scenario-based approaches and
qualitative approaches. A robust scientific basis is clearly a strength overall (even
though some are weaker than others); and this is especially the case for those
countries providing climate neutrality-conforming scenario(s) with information
on a (sub)sectoral level and expected impacts. However, this is only the case for
France, Hungary, Portugal, Slovenia and Spain, although France misses detailed
information on its future energy mix. The Austrian LTS lacks information on some
sectors and the energy mix. The Finnish LTS outlines very different pathways and
provides no emission reduction on buildings. The Italian lacks sectoral pathways and
information on impacts of the transition, and the Greek LTS information on natural
sinks and transition impacts.

Overall, 15 countries use some form of scenario development. Of these, the LTSs
of Denmark, Latvia and Slovakia deliver no scenario that reaches climate neutrality in
the respective target year. Croatia has no climate neutrality target which is reflected
in the scenarios. Malta does not clearly fit into this category, but the country uses the
abatement potential to outline emission reductions by 2030, 2040 and 2050 (including
sectoral information but without providing a base to calculate emission reductions).

The other seven LTSs are mainly descriptive documents which offer only qualitative
descriptions of their long-term vision. This is particularly true for Germany and
Luxembourg. Sweden only refers to another study on reaching net zero emissions by
2050 used as a basis for the qualitative information provided in the LTS. The Netherlands
almost entirely refers the reader to their NECP. Estonia delivers targets for the national
level but do not provide a clear indication of which emission reductions are envisioned
in which sector. Lithuania provides emission reductions to be achieved on national and
sectoral level but does not provide any underlying scenario. Belgium’s strategy consists
of separate statements from regional strategies on non-ETS emissions but lacks a
comprehensive and integrative national scenario.

As a result, finding information was difficult and detail on specific indicators is limited
or missing entirely. The lack of quantitative, standardised data makes it exceedingly
challenging to compare countries and did not allow for generating a comprehensive
picture for the EU as a whole.
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INTEGRATION IN NATIONAL
PROCESSES: MEMBER
STATES UNDERUTILISE LTSs
IN POLICY-MAKING

The integration of LTSs as a tool for managing long-term climate ambition and their
relevance in wider national governance differ significantly by country. This was found to be
the case when looking at strategy preparation as well as the LTSs” immediate implications
for short-term policy via concrete decision points on responsibilities, monitoring and
weight relative to other governmental strategies and plans. In this section, we outline five
key insights from the assessment of LTS relevance and present a table of good practice
examples (Table 3).

Developing an LTS adds value to national climate
governance even though in some cases it was a
box-checking exercise

Across EU Member States LTSs’ position in overall national governance ranges from
constituting one pillar of an overarching framework to little more than a required
regulatory exercise with at best a weak anchor in national decision-making. Late and
missing submissions (now at the time of writing almost two and a half years overdue)
are a further indication that, compared to the NECPs, many Member States did not take
the long-term planning exercise very seriously. Nevertheless, the process of preparing
a strategy with a 30-year time horizon can have far-reaching implications for national
climate policy, regardless of the importance of the final document. In many cases, LTS
development forced relevant actors to think (possibly for the first time) about a long-
term transformation and climate neutrality. In other countries, structured discourse and
analysis of a 2050 future served to further debate on impending key decisions, such as coal
phase out (Germany), institutionalising scientific advice (France) or pursuing framework
legislation (Spain, Portugal).

Table 34 lists a handful of cases where the LTS seems to have been given comparatively
more weight in national climate governance. On compliance, a handful of LTSs are
particularly noteworthy for the level of detail on key (and in many cases, mandatory)
elements (Austria, France, Italy, Portugal, Slovenia and Spain). In terms of prominence
in overall national climate governance, Finland, France, Malta, Portugal and Spain stand
out for embedding their strategy in national policy-making as one element of a coherent
climate governance framework, in all five cases featuring the LTS in a framework law.
National parliaments played a role in LTS development in at least four countries (Croatia,
Estonia, Portugal and Spain); and six countries describe new review and revision cycles
for the LTS in line with the proposed five-year cycle in the GovReg (Czechia, Estonia,
France, Malta, Slovakia, Spain). Finally, as a sign of political attention to the LTS process,
three countries have already updated their strategies to account for higher ambition and
national policy developments (France, Hungary, Lithuania).

While few Member States map the EU LTS cycle concretely into national structures, this
does not necessarily mean the lack of a robust climate governance system. A comparison
of the French and Danish cases provides an illustration of how differently LTSs are used
national policy-making. Notably, two countries with longstanding and robust climate
governance structures (Evans and Duwe, 2021). In France, LTS development is a core
provision in a national framework law that further requires a review every five years based
on a concrete set of indicators to track progress towards the long-term goal. Now in
the midst of a third update (where some countries have yet to submit their first), expert
interviewees pointed to how the French LTS has slowly risen to become a prominent
blueprint for policy and is frequently referenced by high-level politicians and the French
HCC, the latter of which often uses it as a benchmark to measure the fitness of pending
policy decisions.
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Table 34: Selected good practices on LTS relevance

RELEVANCE:

GOOD PRACTICE EXAMPLES

COMPLIANCE AT, DK, EE, EL, LT, LI, NL, PT, SE: timely’submissio‘n; IT, HU, PT, ES, SL: provide quantitative
GHG data through 2050 for economy-wide reductions, removals and all mandatory sectors.
AT, HR, CZ, FI, FR, EL, HU, IT, MT, PT, SL, ES: clearly defined long-term scenarios for 2050;
NL: dedicated scoping phase for researchers to provide long-term perspectives;
SCIENTIFIC HU: commissioned a quality review of strategy; FR: national research institutes represented
BASIS in technical working groups; AT, DE, PT, ES, SE: consulted independent research institutes for
technical advice; SL: scenario-building via EU-funded project spearheaded by reputable
national research organisation.
RATION
Fl, HU, IT, LU, SK: inter-ministerial coordination for LTS development via dedicated working
committee; HR, EE; PT, (ES): parliament given role in (future) strategy development (in PT
PARTICIPATION enshrined in climate law); FR: highly representative stakeholder engagement process with
various formats before and after initial draft, clear signs of impact (participation has
expanded over time).
IMPLEMENTATION CZ, EE, FR, LI, SK: implementation responsibilities clearly assigned; FR, LT, EE: sectoral
RESPONSIBILITIES resp(?ns:ibilities. ou!:lined in strategy; HR, CZ, EE, PT: new monitoring responsibilities assigned
to existing institutions.
CZ, DK, EE, FR, DE, LT, LU, LV, MT, SK, ES: outline concrete revision cycles; CZ, EE, FR, MT,
MONITORING SK, ES: at least a five-year revision cycle established either in strategy or climate law;
AND EE: annual monitoring cycle for sectoral emissions established in strategy (for 2035 scenario);
REVISION FR: robust monitoring with indicators; (EE), FR, HU, LI: already updated LTS since initial
submission (EE not yet submitted officially).
POSITION LV: diagram presenting position of strategy in relation to other current governance processes,
IN NATIONAL plans and strategies; CZ: all sectoral strategies, policies and measures must be checked
GOVERNANCE against LTS; FI, FR, MT, PT, ES: strategy viewed as prominent element of a coherent
framework embedded in a climate law.
NECP AT, EL, ES: high LTS-NECP coherence indicated by timing of submission, methodological
COHERENCE consistency and common institutional responsibilities.

Source: own compilation based on national LTSs and interviews, excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).

In Denmark, climate governance is framed by the Danish Climate Act (adopted in 2020).
This includes two national cycles: an annual Climate Programme for short-term action and
a national Climate Plan updated every five years with a ten-year perspective. Both must
consider the long-term goal of climate neutrality by 2050 at the latest set forth by the Danish
Climate Act. A national planning cycle with a 30-year perspective is limited to the long-
term targets and principles set out in the Climate Act. The first Danish LTS submission to
the European Commission in December 2019 reflects the national governance structures
that existed before the adoption of the new framework climate law in June 2020. Indeed,
the new LTS submitted to the UNFCCC in December 2020 (and to the EU in March 2021)
contains more information on policy decisions at a national level and better reflects the
current system.

Nevertheless, the role of the LTS in national policy-making is not immediately clear from the
document itself, and Danish experts were split on the importance of the strategy as such.
Our analysis suggests that compared to other countries, such as France, where the LTS is
used as a national planning document and embedded in national governance structures, the
Danish LTS is not given as much weight and long-term planning seems to be covered by other
governance elements. Moreover, while an update to Denmark’s climate target could trigger
a revision of the strategy (within the context of the annual Climate Programme), there is no
separate national requirement to revise the LTS although the Danish Climate Act requires
national progress monitoring of GHG reductions for the 2050 goal.

The Danish case is akin to the situation in Sweden and elsewhere and speaks to the general
weakness of long-term planning in national climate governance structures, even in those
countries with otherwise robust frameworks in place for climate action. Aside from the LTS
neither country has a planning cycle with a 30-year time horizon. The EU’s effort to bolster
strategic planning with the LTS cycle will prove most effective if Member States take
national ownership over the plans they create. At least in this first round of LTSs a strong
sign of national ownership seems to be missing in many cases.
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Participation enhances buy-in to long-term
planning but could be further utilised

Engagement with stakeholders, the scientific community and the public during strategy
development seems to have improved the documents although actual impact is difficult to
infer. Those countries with stronger participatory processes, and as a result greater buy-
in from public and private actors, may feel emboldened to use their LTS as guidance for
short- and medium-term decisions. Where engagement was limited in the government
and beyond, there is arguably less of an anchor in on-the-ground challenges.

Although over half of the LTS submitted mention some degree of inter-ministerial
involvementitishardtotease outthe depthandimpactofthese consultations. Ashighlighted
in Table 34, good practices include the strategies of Finland, Hungary, Luxembourg, Italy
and Slovakia, which mention the creation of dedicated working committees to enhance
engagement among relevant governmental institutions. The French strategy, in particular,
states that the same ministries should be involved for all future iterations, cementing
inter-ministerial coordination as a cornerstone of the process. The French LTS is also a
good practice example as having been developed and updated within the context of a
wide-reaching (and expanding) participation process, involving members of the scientific
community, business associations, civil society at numerous stages of preparation and in
multiple formats.

Many Member States did not provide ample information in their LTS to facilitate a full
assessment of participation — indeed, consultations may have occurred behind the scenes
with greater impact than alluded to in the documents themselves. Still, based on the
information contained in the strategies it seems that aside from a handful of good practice
examples, most public and stakeholder engagement processes were relegated to a single
point in time in one format. Furthermore, many countries did not proactively seek out
a diversity of interests, which resulted in limited or disproportional representation from
some groups. Especially, in the numerous cases where consultation occurred exclusively
after a fleshed-out draft was already available it is less likely that recommendations and
concerns were taken on board.

Post-submission blues? Little detail on national
monitoring and institutional responsibilities for
follow-up

The GovReg provides little to no guidance on actual implementation of the LTSs at national
level. The ECL has introduced assessments of consistency with the climate neutrality goal
for both EU level policies and national ones, but this is to be carried out by the European
Commission itself. Overall, information on monitoring and institutional responsibilities
for LTS follow-up is scarce in the documents themselves. Still, our assessment suggests
that LTSs are not used by EU Member States to enhance their climate governance
systems, either by assigning new roles within government or creating new institutions
and processes for making sure that the strategies are actively translated into policies, or
to monitor the structural changes implied.

Only a third of the strategies evaluated provide an indication of who is responsible
for LTS implementation. Often duties are described in vague terms, making it hard
to parse out what responsibility in this context actually means. The few notable
exceptions included in Table 34 below pertain to concrete mention of inter-ministerial
engagement in both development and implementation or new monitoring tasks
given to existing institutions (Croatia, Czechia, Estonia, Portugal). For instance, the
Lithuanian and Estonian strategy both set out clear sectoral responsibilities for climate
action. In a few cases parliament is given an oversight role in future LTS revision
(Spain, Portugal).

Nonetheless, our analysis suggests that most strategies were submitted with little
actionable consideration of follow-up. That is, of how the strategy could be used as a
blueprint for policy-making. The general absence of concrete decision points on processes
for LTS monitoring and who is responsible for managing the long-term transformation
reveals a missed opportunity for improving national climate governance systems,
especially in the roughly third of EU countries without a dedicated climate law.
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LTS updating and progress monitoring not a
priority; effective policy learning for the long-term
transformation is limited to a few countries

The regular and parallel (re)submission and updating of LTSs is necessary to keep up
with changes in policy and technological developments. Moreover, it can facilitate a
similar pace of transformation between countries and a certain degree of coordination
inside the EU.

Several Member States have already revised their strategies once (e.g., France, Lithuania
and Portugal) after an upwards adjustment of national climate ambition. Others are
currently carrying out review processes (e.g., Austria, Czechia, Germany) to account for
similar target changes and other updating needs. Since some strategies were submitted,
the headline EU climate targets have changed, and negotiations on the ‘Fit for 55’ package
are underway at the time writing. Similarly, policy changes related to energy security have
been triggered in reaction to the war in Ukraine. These developments serve as a further
impulse for revising national planning sooner than initially envisioned — and certainly
justify an update to the EU LTS as well.

On monitoring and revision, France stands out as a good practice example for enshrining
a five-year policy learning cycle in national law that is based on a dynamic, indicator-
based evaluation and expert consultation. Czechia, Estonia, Malta, Slovakia and Spain also
foresee concrete national policy learning cycles for their strategies. In all cases, at least a
five-year updating cycle (four years for Malta and Estonia) is established in either by the
strategy itself or a climate framework law, which may also set core responsibilities for
implementation.

Still, across all EU Member States only these few examples indicate robust monitoring
and revision cycles for their strategies that are at least in line with the five-year cycle
for updates ‘where necessary’ as proposed in the GovReg. This implies that the majority
plan to update their strategy only every ten-years to comply with current EU regulation,
although it is not always made clear. Given the speed and scope of policy change in the last
half decade a five-year cycle should be seen as the bare minimum. Ideally, Member States
would reconsider the basic assumptions in their LTS on a more frequent basis, in order
to make sure the five-year required updates to national short-term planning (detailed in
the NECPs) are aligned with the most up-to-date projections and assumptions about the
long-term transformation.

The lack of concrete plans for monitoring progress and updating accordingly points
again to a lack of national ownership of the LTS process and long-term climate planning
more generally.

LTS and NECP alignment exists on paper,
verification pending

The LTSs seem to show coherence with NECPs although the order of preparation and
publication varies from country to country. Some countries argue alignment because
they view their LTS as an extension of their NECP through 2050, making use of the same
or similar underlying methodologies and participatory workshops and forums. Taking
a different perspective, other countries contend that they first developed their long-
term vision and then used the NECP to define the short- and medium-term actions in
coherence with the long-term planning. Nonetheless, because most of the LTSs included
in this analysis are missing inputs of crucial importance to the NECPs, any promise of
alignment contained in the strategies themselves should not be assumed reliable.

A comprehensive assessment of coherence between Member States’ NECPs and
LTSs was beyond the scope of this study. However, a simple assessment built on four
criteria — timing of submission, methodological consistency, cross-referencing and
common ministerial oversight — allowed us to gauge some degree of alignment. As
highlighted in Table 34, Austria, Greece and Spain, in particular, show the most coherence
between their short- and long-term climate planning processes. Of course, this is only
a rough rubric, and a comprehensive analysis of both planning documents is needed to
obtain a fuller picture.
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GOOD PRACTICES EXIST.

Three LTSs stand out as good practice examples, delivering on both
vision and relevance; they are the strategies from France, Portugal
and Spain. All three of these LTSs plus that of Hungary provide
good information on their long-term vision, including details on
total and sectoral GHG emission reductions, and at least to some
extent on the use of hydrogen, biomass, CCUS and sinks. Aside
from France, they also provide the future energy mix including the
share of renewables and the role of conventional energy carrier. The
strategies also cover information about the horizontal elements
although Portugal has no information on adaptation to climate
change. France, Portugal and Spain built their strategies on clearly
defined long-term pathways for 2050, with concrete input from
the scientific community. In terms of relevance, all three good
practice cases embed their LTS as the long-term planning element
of a national climate framework law, with regular cycles of review.
France and Portugal further provide a description of a participatory
process with input on initial LTS scenario elaboration; France
especially has expanded stakeholder and expert consultations over
time. Many other countries showed good practice on one or more
underlying elements of the analysis, such as the level of detail on
specific sectors, participation processes and monitoring cycles for
the strategy (see selected good practices in Table 33 and Table 34).
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Many LTSs do not provide enough information to
guide policy-making now requiring more detail and
interpretation of results.

A core function of LTSs is to chart a pathway to the future so that decisions on policies
in the near-term can consider the investigated changes. Not all of the existing LTSs
currently are able to do so. At least descriptive documents generally miss an indication
of the role and timing of specific technologies and practices or changes in lifestyle and
corresponding requirements. This is also the case for strategies with scenarios that do
not reach the long-term climate target. In addition, most strategies outlining different
scenarios do not provide a preference or timing of deciding on which path to follow.
Finally, not all strategies provide enough sectoral data to show changes in the energy mix
or in agricultural practices nor quantified impacts of the different pathways.

In essence, this means that most LTSs do not clarify the required changes and
underlying enablers in sufficient detail, nor do they identify decision points on enabling
conditions, e.g., when specific technologies need to have achieved market readiness,
what infrastructure needs to be in place when, etc. These LTSs thus cannot provide clear
strategic guidance for the near-term.

Toensurethat future strategies can fulfil this function, more harmonisation and mandatory
information on detailed pathways and decision points are required. Accordingly, the
GovReg should be amended to include a mandatory template for LTSs to streamline the
content of the documents.

The template should require the inclusion of:

« an overview of long-term and interim climate and energy targets as well as of any
other relevant targets with an in/direct impact on GHG emissions.

specific indicators with harmonised base and units, and ten-year steps for at least
30 years for economy-wide and sector specific information beyond GHG reduction
data; indicators that can be relevant are outlined in the NECP template or also in
other studies such as Velten et al. (2021);

the obligation to develop and include data from at least one target-conforming
scenario and details on underlying assumptions such as potentials of domestic
energy source, on imports, or price estimates for specific energy sources; and

where diverging scenarios reach the long-term climate target, clarification on the
preferred path or at least an indication on how and when to decide on this (and
when a decision may be needed).

In addition, it needs a section on the interpretation of the data included for national
policies, which sheds light on the preferred pathway, important enablers and potential
risks that might have an impact on the transition and which pinpoints specific actions and
decision points to be considered.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/103



LTSs are partly outdated and do not necessarily
serve as the basis for NECP development which
highlights the need for regular updates and better
alignment

LTSs should guide short- to medium-term actions. While many Member States have
their own respective policy-making cycles, the vehicle introduced as mandatory for all
countries to summarise and communicate them are the NECPs. Alignment between the
two processes is thus crucial, including the right sequence. However, it seems that in
practice not all governments are equally ensuring the consistency of their respective
LTS and NECP despite a legal requirement to do so. This is indicated primarily by the
timing of the two documents (a problem created in the GovReg to some extent) and by
who was involved (a decision at national level).

Another problem in this context is the validity of the information in the LTSs.
Changes in technology, scientific evidence, public opinion, and the policy landscape can
make strategies obsolete or partially outdated. Some national LTSs have already been
revised, e.g., due to a decision to revise the long-term target. As a consequence, new
pathways need to be simulated, and the speed of change has to be accelerated in the
actual policies afterwards.

External shocks can also force strategy adjustment. An obvious example is the policy
change on natural gas following the Russian invasion of Ukraine. Many LTSs included
natural gas as a form of bridging technology or even a low-carbon energy carrier with a
relevant share in the log-term energy mix. This assumption is now out of date — energy
policy is being revised and LTSs need to be updated, too, to stay relevant.

These examples underline the importance of regular updates of the LTSs so that the
documents remain or become relevant for decisions on short- and medium-term action
(incl. via the NECPs). The same goes for policies, and for the NECPs. The updating of both
planning processes needs to be happening in an integrated fashion that happens in the
right sequence (long-term before short-term).

Therefore, the GovReg should be amended to:

« include mandatory LTS updates every five years; this should also apply to the
EU LTS,

« require that the LTS is developed or revised alongside or rather before the NECP so
that it can guide the respective scenario building and related short- and medium-
term actions elaborated in the NECP, and

« require a harmonisation of the overarching GHG emission pathway across the
NECPs and LTSs to ensure coherence between the two planning horizons.
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Opportunity to get buy-in: a participatory process
can enhance transparency and support for climate
action

Consultation within the government and with the scientific community, local authorities,
companies, civil society, and the public must be a core element of inclusive and robust
long-term climate planning. However, the analysis reveals that most governments
underutilise the potential of participation in the development of their LTSs in many ways.
Many governments limit public and stakeholder engagement to a single point in time,
often once a draft is already finished, and do not actively seek out representation from a
diversity of interests.

By actively involving various actors in the policy planning process, national governments
can enhance the transparency and reinforce public support for climate action and offer
additional certainty for businesses and private citizens when taking decisions.

Therefore, amendments to the GovReg would push Member States to be more
proactive when it comes to the LTS participation and provide a fuller picture of the
process. These include:

« A mandatory two-stage process with opportunities for input both in an initial
scoping phase and on a draft

« A highly representative stakeholder engagement process with active seeking of
different interests from, e.g., business, public, civil society, and local governments.

« A separate process on engaging scientific expertise drawing on an existing advisory
body in the country

« Requirement to provide a more detailed description of the participatory process
including details on who is involved and at what periods.

Many countries would benefit from anchoring
the LTS cycle more concretely in national policy-
making, ideally in a climate framework law

An integrated system for long-term planning is central to an effective climate governance
system; good decisions in the short-term must be based on a concrete and regularly
updated long-term vision. EU Member States do not always provide detail on how their
strategy fits into the national governance context, but our assessment found a lack of
clear responsibilities and national processes for regular monitoring and revision.

Itisimportant to reiterate that many countries have their own national processes and more
or less explain what they are doing at a national level in their LTS and NECP submissions.
Still, the few good practice examples explain in concrete terms how their strategy is
embedded in a broader climate governance framework, often but not necessarily
codified in a climate law, alongside binding long-term targets, regular monitoring of the
LTS and dedicated institutions for realising the 2050 vision (i.e., Finland, France, Malta,
Spain plus Portugal although this is not described in the LTS). As such, these countries
take over national ownership of the LTS as a tool to guide and consolidate policy making
for the long-term transformation. France, in particular, assigns clear implementation
responsibilities for future LTS revisions.

Governments should anchor their LTS in national policy-making by clearly assigning a
responsible authority to oversee its implementation and establishing a five-year policy
learning cycle for the strategy, either via a national framework law or other means. The
learning cycle should include a regular review and revision schedule for the strategy that
tracks progress towards the long-term goals, accounting for the latest scientific evidence
as well as socio-economic and technological developments.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/105



LTS development and updates need technical
support and intra-EU communication and
experience sharing

There are some good practice examples for LTS vision and relevance but most
LTSs need improvement. Support and experience sharing could help national
governments in developing better information and implementing better preparation and
follow-up processes.

Therefore, the EC should build upon on their active role for the development of
NECPs and support NECP and LTS development in an integrated way. This can take the
form of technical working groups and capacity support and making available a common
toolbox for joint assumptions to harmonise the methodological basis. Thus, the EC could
help to ensure that LTSs are developed before of NECPs as well as their coherence and
timely completion.

Next to this, the EC could provide a forum for good practice experience sharing on
technical and governance aspects and for encouraging integrated planning processes
across borders. The Czech presidency could help to initiate and raise political attention
for long-term planning in the context of their own ongoing LTS updating process. Sweden
and Spain could continue by sharing their own experiences to promote good practice
in LTS development and use, particularly in 2023 as the review mechanisms of the EU
Climate Law are first implemented.

The creation of a common EU vision for climate
neutrality can guide EU and Member State's
policy making

Providing information across national LTSs helps to understand if and how Member States
on aggregate plan to achieve climate neutrality. However, there is no assessment of the
EC so far and even if, such assessment would possibly face same or similar problems of
varying and non-existing information making any aggregation difficult and for specific
elements even impossible as there basically just six LTSs with enough visible information
on the elements covered in this study.

There is clear need for a new bottom-up long-term vision for the EU as a whole.
This is because the EU LTS is outdated and lacks Member State specific information.
Therefore, the EC should create a vision for climate neutrality in the EU based on the
national LTSs and integrating this into future updates of the EU LTS. In this context,
the EC must assess the alignment of aggregated national planning with the EU goal of
reaching climate neutrality by 2050, and the EC should pinpoint the role of important
enablers to consider these in near-term decision making. However, for such an assessment
the EU should enforce compliance with the requirements for LTSs in the Governance
Regulation, requesting the submission of all missing LTSs and updates to all LTSs without
sufficient detail.

This opens the grounds for exchange and coordination among the national governments
and the EU and it would be a good basis for strategic decisions by the EU as well as
for Member States for the short-term and medium-term to help develop and implement
identified key enablers across the EU. Indeed, this is of crucial importance as the EU
LTS is already outdated and when produced did not outline any Member State specific
developments. Such assessment would then also provide a basis for further analysis by
others and serve as a source for information, e.g., for companies and private citizens and
their investment decisions. Therefore, the EU must request the submission of all LTSs
not submitted thus far and the updating of all LTSs without sufficient information on
relevant enablers.

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT

/106



TABLES, AND
ABBREVIATIONS

6.1 INDEX OF FIGURES

Figure 1: Puzzle pieces for charting a path to net zero emissions ... 4
Figure 2: Elements of @ NEt ZEro fULUIE ..c.covevviriiieieiciccc ettt et esene 11
Figure 3: Understanding potential pathways towards Net Zero ... 18
Figure 4: Enhancing LTS relevance fOr NEL-ZEro ...ttt sesesesestesessassesene 57
6.2 INDEX OF TABLES

Table 1: Analytical framework for an assessment of LTS ViSION...cccuvrurueueueeeeeecniniriririeieierciciceeeeeeeeseseeee e senenenes 16
Table 2: Long-term targets for climate neutrality and emission reductions .......cc.ccceeeverirereereereseneneereneneeereneenens 20
Table 3: GHG emission reduction pathways and interim targets .........ccveeeeernieninencnieineeeeeeeeesee s 22
Table 4: Share of reNEWablESs IN 2050 ...c.icievirieeieeicieeecr ettt e steese e e e saeese e s essesseessessessaessessesseessensensasssensesens 24
Table 5: Emission reduction in electricity supply between 1990 and 2050 .....cccceueeviruevcniiueriniieninieiieeenieeeneenene 25
Table 6: Role of fossil fuels and NUCIEAr iN the LTSS c..c.ccveirieiiririeeirietieieeeieiesteeeiest ettt et se e sae e seenens 26
Table 7: Energy consumption reductions by 2050 ......c.ccuiuiuiiiiinininininiiiiccccii s 27
Table 8: Emission reduction in transport between 1990 and 2050 ........coevueireeerieirenereeieenerreseeesieseeseeesesseneene 29
Table 9: Emission reduction in buildings between 1990 and 2050 ......ccccureieiierireieninierinieeeeereereeeeeeseeeeneenens 30
Table 10: Emission reduction in industry between 1990 and 2050........ccceiviiciniiiniiiiiiniiciniiiccenens 31
Table 11: Emission reduction in agriculture between 1990 and 2050 .......ccceueuerirueuerinierenireeeiereseereeseereeseeeeseenens 33
Table 12: Natural and technical GHG removal in the LTSS ....uiciiiieiieeceeceeceeeteeeeee et aeeae e reesaeeneesnnennnas 36
Table 13: Information on hydrogen use, generation, and imports by 2050 .......coeeerireererirerinieerncereeeseeeereeens 39
Table 14: Quantitative information on biomass use, generation and imports by 2050 ........c.cccceveveeernrrereercccnnes 41
Table 15: CO, emissions captured and stored according to the LTS of GreeCe .....ccceuvueerirueenieuenenreerenreenieeeneenens 43
Table 16: INveStMENt NEEAS DY 2050....cuiuiiiiiiiiiiiiiiec ettt e 47
Table 17: Sectoral breakdown of investment NEeds DY 2050....c.coucevirieiriricnnieereeee e 48
Table 18: Quantified expected impact on GDP and employment by 2050 .....c.cccccvevirerinirieieieiccenencrennnrneeeeneenenenes 50
Table 19: Overview of the expected impacts of the transition ........ccecceerereeerneenreeeee et 52
Table 20: Analytical framework for an assessment of LTS relevance .........cccceeveveerrneneeiciciceccecneeesseeeeeeeenenenes 56
Table 21: LTS SUDMISSION DALES vecveiiieirrieriereireeeeeecreeeeceesteeseeeesseeseesessesseeseesseesasssesesseessessessasssessessesssessessasssensensens 59
Table 22: LTS compliance with mandatory content and time horizon..........ccoeeeeeenncccninecnnenncceeereeeeees 60
Table 23: LTS use of the template provided in ANNex [V of GOVREEG......c.c.eueueueiiineniniririerieicicceeceeeseeeee e enenenes 62

CHARTING A PATH TO NET ZERO: TECHNICAL REPORT /107



Table 24: Scenarios underlying NAtioNAl LTSS ...ccuvueceruererireerinteieriereerteietrte ettt sttt st s e et et sesesnenene 64

Table 25: Framing of the analysis underlying national LTSs with 2050 pathways .......cccecevureeueeecncnenennenenericeennes 66
Table 26: Inter-ministerial coordination and political SUPPOIt.....cc.cceveueririeueeirieeeireeree ettt 70
Table 27: Stakeholder ENGagEMENt ......cccv ittt ettt b et bt 73
Table 28: PUDIIC PArtiCIPatioN ..ceeveueeeeeeieieicireeetree ettt ettt ettt sttt b ettt s et b et se et ese st benenenene 75
Table 29: National planning processes mentioned directly in the LTS ........cccccviiiininnniiiccccces 85
Table 30: Expert perceptions of LTS relevance on a five-point SCal.......coeecurueeeirieriniecninieieniniecrteccseeeeeeeeseenene 86
Table 31: LTS/NECP coherence inferred from four Criteria. ..o vttt veeeenene 87
Table 32: Ministerial responsibilities for LTS and NECP development .........ccvceererireeerineeenineeenieeeneeseseeseeneenene 90
Table 33: Selected g00d Practice 0N LTS VISION ...c.cuceirueirirueririeiiinieietesetrtesetste ettt tese et st e st st s senenens 95
Table 34: Selected good practices on LTS releVance .........cciiiiiniiiiniiininiiiinieincieesneesseesssesesenesessenens 99
Table A-1: Selected countries for assessing the LTS relevance and USE.......ccoeeeerueieenicineercnineecnineeenieeseeseneees 113

Table A-2: Sectoral emission reductions (2050 vs.1990) and GHG removal across countries

providing qUaNtitative iINfOrMAatioN ...ttt bbbt ae e 114
Table A-3: LTS compliance with mandatory content in Articles 15.1 and 15.4 of GovReg — full detail................. 115
Table A-4: Stakeholder ENGagemeEnt.. ...ttt 118

6.3 ABBREVIATIONS

ACRONYM FULL PHRASE

Art Article

BAU Business-as-usual

BECCS Bioenergy with carbon capture and storage
ccs Carbon capture and storage

ccu Carbon capture and utilisation

CcCcus Carbon capture, utilisation and storage

cop Conference of the Parties

CO2e Carbon dioxide equivalents

DAC Direct Air Capture

DACCS Direct Air Carbon Capture and Sequestration
EC European Commission

ECF European Climate Foundation

ECL European Climate Law; Regulation (EU) 2021/1119
GHG Greenhouse gas

GovReg Governance Regulation; Regulation 2018/1999
LCDS Low-Carbon Development Strategies
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APPENDICES

Table A-1: Information on countries selected for interviews with national experts

STATUS OF LTS

INDICATORs GDP/CAPITA GHG / CAPITA LOCATION INEUROPE 1o )
COUNTHIES EUR/ 1000 CAPITA RANK TCO2E/CAPITA  RANK

Bulgaria 6.6 27. 8.1 13.  South-East not submitted yet
Czechia 17.3 16.  11.5 3. Central-East Mar 2017
Denmark  48.1 3. 7.6 15. North Dec 2019

France 30.6 10. 6.5 21.  West Mar 2020
Germany  34.3 8. 9.7 9. Central Nov 2019

Poland 12.7 22.  10.3 6. Central-East not submitted yet
Portugal 17.1 17. 6.2 22.  South Jun 2019

Spain 22.4 13. 6.6 19. South Nov 2020

Source: own compilation based on indicator databases (EEA, 2021c; Eurostat, 2021a, 2021b) and national LTSs

GDP/capita here as chain linked volumes based on 2010.

Abbreviations: t CO,e = tonnes of carbon dioxide equivalents.
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Table A-2: Sectoral emission reductions (2050 vs.1990) and GHG removal across countries providing quantitative information

POWER

TRANSPORT BUILDINGS

INDUSTRY

AGRICULTURE

GHG REDUCTION PATHWAYS

NATURAL SINKS

TECHNICAL SINKS

Linear, delayed in

AT ~24-73% (energy incl. transport, buildings) (*) ~83-84% (*) ~39-50% (*) industry 17.0/39/0Mt o0/8.8/18.7Mt
BE 100% 100% 88-90% ~94-95% (*) 55-59%
HR  61-93% 28-55 % 55-74% (1) 64-83% 51-56% Delayed in transport
FI ~80-98 % (*) ~68-97% (*) ~56-90% (*) ~32-60% (*) Linear 25-28 /16.4 Mt 0/ 14.0 Mt
FR 97% 97% 95% 81% 46% Linear 67 Mt 10 Mt
EL ~97-101% (*) 88 %/-99.5% 90-100% 48-106% 55% (%) Linear 0-4.8 / 0.9-8.5
HU 8% ~78 % (*) ~100% (*) 8% % Linear where available -5 Mt Non-quantified
9e7 78 % ? 9e7% 79% 45-5 BECCS uptake
IT 88% 100% 100% 84% 33% 45 Mt
LT 100% 90% 100% 100% 8.6 MF (nat‘ural and
technical sinks)
PT ~98% (*) 84-85% /98% ~96-97% (*) ~67-68% (*) ~26-52% (*) Linear 9/11.8 /13.4 Mt
Linear, delayed in
3 o, o, o, 0, o, bl
SIC) 99% 99 % 95% 871% 22% transport, industry 2.5 Mt
ES  ~100% (¥) 97.7% 100% ~91% (*) ~57% (*) Linear 37.0 Mt
SE() ~60% (*) 25% (*) 61% (*) ~37% (*)

Source: own compilation and calculation based on national LTSs, Ricardo-AEA (2019) and EEA (2021c).
(*) = percentages based on own calculation from absolute values. (1) = includes fuel combustion in agriculture, forestry and fishing. (2) = all non-CO, emissions. (3) = against 2005 values. (4) = data for 2045.
Excluding Denmark, Latvia and Slovakia which do not provide data until 2050 or in line with the target, excluding Malta which provides only the abatement potential and excluding countries which do not

provide an emission reduction figure, or those without LTS (Bulgaria, Cyprus, Ireland, Poland, and Romania).
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Table A-3: LTS compliance with mandatory content in Articles 15.1 and 15.4 of GovReg — full detail

ARTICLE 15.1 ARTICLE 15.4 ASSESSMENT
AT LEAST (A) TOTALGHG  (B) SECTORAL (€) (D) (E) LINKS
A 30 YEAR REDUCTIONS GHG EMISSION PROGRESSON  SOCIO- TO OTHER
PERSPECTIVE AND REMOVALS  REDUCTIONS TRANSITION: ECONOMIC, NATIONAL
(1.E., 2050) R&D AND HEALTH, AND OBJEC-
INVESTMENTS ~ ENVIRONMEN-  TIVES,
TAL IMPACT STRATE-
GIES, AND
PLANS

AT Yes Yes, quant./ Partly, quant./qual. Yes, qual. Yes, qual. Yes COMPLIANT
qual. info on info on all sectors  info on info on socio-
reductions and (industry, transport investments  economic,
removals and buildings health,

included within environmental
aggregate ‘energy’ impact
sector)

BE VYes Partly, quant./ Partly, quant. Yes, qual. No, no info No MOSTLY
qual. info on information on info on provided NON-
reductions; most sectors; qual. investments COMPLIANT
no info on info on electricity;
removals no info on LULUCF

HR Yes, goes to Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, qual.info Yes COMPLIANT

2030 with a qual. info on info for most qual. infoon  on socio-
‘look’ at 2050  reductions; sectors; only qual.  investments  economic,

but does qual. info on info on LULUCF health,
include GHG  removals environmental
data for 2050 impact

CZ VYes Partly, quant.  Partly, no info Yes, quant./  No, no info Yes MOSTLY
info on on buildings, qual.infoon  provided COMPLIANT
reductions; electricity, industry, investments
no info on LULUCEF; only qual.
removals on transport

DK Partly, GHG Partly, missing Partly, missing No, no info No, no info Partly MOSTYLY

data reported  significant significant detail provided provided NON-
through 2040 detail (GHG (GHG data COMPLIANT
data reported  reported through
through 2040) 2040)

EE VYes Yes, quant./ Partly, no info on No, no info Partly, no info  Partly MOSTLY
qual. info on buildings; only qual. provided on socio- COMPLIANT
reductions; info on LULUCF economic,
qual. info on health impact;
removals qual. info on

environmental
impact

FI  Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, qual. info  Partly COMPLIANT
qual. info on info on most qual.infoon  on socio-
reductions and sectors; qual. info  investments  economic,
removals on buildings health,

environmental
impact

FR Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, qual.info Yes COMPLIANT
qual. info on info on all sectors  qual.infoon  on socio-
reductions and investments  economic,
removals health,

environmental
impact

DE Partly, GHG Yes, qual. info  Yes, qual. info on all Yes, qual. Partly, qual. Partly MOSTLY

data reported onreductions  sectors (no data for info on info on socio- COMPLIANT
through 2030 and removals  2050) investments  economic
(no data for impact; no
2050) info on health,
environmental
impact
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ARTICLE 15.1 ARTICLE 15.4 ASSESSMENT
AT LEAST (A) TOTALGHG  (B) SECTORAL (€) (D)
A 30 YEAR REDUCTIONS GHG EMISSION PROGRESSON  SOCIO-
PERSPECTIVE AND REMOVALS  REDUCTIONS TRANSITION: ECONOMIC,
(1.E., 2050) R&D AND HEALTH, AND
INVESTMENTS ~ ENVIRONMEN-
TAL IMPACT
EL Yes Yes, quant./ Partly, quant./qual. ~Yes, quant./  Partly, qual. MOSTLY
qual.infoon  information for qual.infoon  info on socio- COMPLIANT
reductions most sectors; no investments  economic
and removals  info on LULUCF impact; no
(missing detail info on health,
on natural environmental
sinks) impact
HU Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, qual. info COMPLIANT
qual. info on information forall  qual.infoon  on socio-
reductions sectors investments  economic,
and removals health,
(qual. info environmental
on technical impact
removals)
IT Yes Yes, quant./ Yes, quant./qual. Yes, qual. Yes, quant./ COMPLIANT
qual. info on info on all sectors  info on qual. info
reductions and investments  on socio-
removals economic
impact; qual.
info on health,
environmental
impact
LV Yes Yes, quant./ Yes, qual. info on Yes, quant./  Yes, qual./ COMPLIANT
qual. info on buildings; qual./ qual.infoon  quant. info
reductions and quant. info on investments  on socio-
removals all other sectors economic
(LULUCF indicated impact; qual.
in graph) info on health,
environmental
impact
LT Yes Yes, quant./ Yes, qual. info on all Partly, qual./  Partly, quant. COMPLIANT
qual. info on sectors; quant. info quant. info on info on socio-
reductions and on transport investments  economic
removals through impact; qual.
2040, noinfo  info on health
provided for  all based
2050 on NECP
through 2040;
no info on
environmental
impact
LU Yes Partly, noinfo  Yes, qual. info on all Yes, qual. Yes, qual. info COMPLIANT
on reductions; sectors info on on socio-
qual. info on investments  economic,
removals health,
environmental
impact
MT Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, qual. info COMPLIANT
qual. info on info on most qual.infoon  on socio-
reductions; sectors; qual. info investments  economic,
qual. info on on electricity health,
removals environmental

impact
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ARTICLE15.1  ARTICLE 15.4 ASSESSMENT
AT LEAST (A) TOTALGHG  (B) SECTORAL (€ (D) (E) LINKS
A 30 YEAR REDUCTIONS GHG EMISSION PROGRESSON  SOCIO- TO OTHER
PERSPECTIVE AND REMOVALS  REDUCTIONS TRANSITION: ECONOMIC, NATIONAL
(1.E., 2050) R&D AND HEALTH, AND OBJECTIVES,
INVESTMENTS ~ ENVIRONMEN-  STRATEGIES,
TAL IMPACT AND PLANS
NL Partly, Yes, qual. info  Partly, no info on No, no info No, no info Partly MOSTLY
GHG data  on reductions electricity, qual. provided provided NON-
reported and removals  info on all other COMPLIANT
through (no data for sectors (no data for
2030 2050) 2050)
PT Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, quant./ Partly COMPLIANT
qual. info on info on all sectors  qual.infoon  qual. info
reductions and investments  on socio-
removals economic
impact,
qual. info on
health and
environmental
impact
SK  Partly, Yes, quant./ Partly, no info on Yes, quant./  Partly, quant./ Yes MOSTLY
sectoral qual. info on buildings; quant./  qual.infoon  qual. info COMPLIANT
GHG data  reductions and qual.info on most  investments  on socio-
through removals sectors (only economic
2040 through 2040) impact; no
info on health
impact;
qual. info on
environmental
impact
Sl Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Partly, qual. Yes COMPLIANT
qual. info on info on all sectors  qual. infoon  info on socio-
reductions and investments  economic
removals impact
(quant. only
through
2030); no info
on health,
environmental
impact
ES Yes Yes, quant./ Yes, quant./qual. Yes, quant./  Yes, quant./ Yes COMPLIANT
qual. info on info on all sectors ~ qual. infoon  qual. info
reductions and investments  on socio-
removals economic
impact,
health, qual.
info on
environmental
impact
SE No, 2045 Yes, quant./ Yes, quant./qual. Yes, qual. Partly, qual. Yes MOSTLY
because qual. info on info most sectors;  info on info on socio- COMPLIANT
this is the reductions; qual. info on investments  economic
date for qual. info on buildings impact; no
Sweden’s removals info on health,
net-zero environmental
target impact

Source: own assessment based on the information provided in national LTSs; Ricardo-AEA (2019).
Excluding countries which do not provide an emission reduction figure, and excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).

Note on methodology: Countries were assessed overall as being (1) ‘compliant, (2) ‘mostly compliant,; (3) ‘mostly non-compliant’ and (4) ‘non-compliant’. A
two-step point system was used to determine the varying degrees of Member State compliance with the obligations in Article 15 of the GovReg pertaining

to mandatory content and time horizon. First, Member State strategies were judged as follows across six components derived from Articles 15.1 and 15.4:
‘yes’ — information provided (1 point); ‘partly’ — some information missing (e.g., sector omitted) (1/2 point); ‘no’ — information not provided (o points). Based
on this, strategies were then evaluated overall along a four-point scale: ‘compliant’ — >= 5 points (but no ‘no’); ‘mostly compliant’ — 3.5-4.5 points; ‘mostly non-
compliant’ — 2-3 points; ‘non-compliant’ — <= 1.5 points.
Links to other national objectives, strategies and plans was assessed primarily for the number of instances of reference to other governmental documents in

the LTS submission itself.
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Table A-4: Stakeholder engagement

PARTICIPANTS FORMAT TIMING ASSESSMENT
LOCAL CIVIL SOCIETY  BUSINESS INVESTORS OTHER
OFFICIALS
AT Yes, federal Yes, social Yes, the Yes, federal Dialogue; During High
ministries, partners and Federation ministries, three preparation  representation,
federal civil society of Austrian federal workshops single format,
provinces, Industries provinces, single stage
L cities and
cities and municipalities
municipalities
BE Yes,
“stakeholders”
and experts;
Advisory
climate panel
of independent
experts in
Flanders.

HR Yes, Dialogue; Initial Single format,
sectors and thematic scoping single stage
ministries workshops phase

Representation
unclear

Ccz * Yes * Yes * During Medium

drafting representation,
and impact  multiple stages
assessment
Format unclear
DK Insufficient information for evaluation
EE Yes, non- Yes, Yes, Dialogue: joint Medium
governmental  entrepreneurs politicians, discussions, representation,
partners officials, analyses, multiple
researchers workshops formats
and experts and opinion o
gathering Timing unclear

Fl ‘awide Dialogue After the Single format,
variety of preliminary  single stage
stakeholders’ results of

the study, Representation
which unclear
the LTS
scenarios
are based on
FR  Yes, local Yes, NGOs, Yes, Yes, MPs, Dialogue; Before and High
authorities trade unions, businesses National discussions after the representation,
consumer Energy and seven drafting multiple
representatives Transition themed work  and inthe formats,
Council, groups finalisation ~ multiple stages
National stage
Committee
on Energy
Transition
DE VYes, federal Yes, industry Yes, Dialogue; Before the Medium
states, associations  three forums drafting representation,
municipalities and working multiple
groups formats,
multiple stages
EL Insufficient information for evaluation

Source: own assessment based on the information provided in national LTSs; Ricardo-AEA (2019).
Excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).
Note: An asterisk indicates that the information was acquired in an interview.
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Table A-4: Stakeholder engagement

PARTICIPANTS FORMAT TIMING ASSESSMENT
LOCAL CIVIL SOCIETY  BUSINESS INVESTORS OTHER
OFFICIALS
AT Yes, federal Yes, social Yes, the Yes, federal Dialogue; During High
ministries, partners and Federation ministries, three preparation  representation,
federal civil society of Austrian federal workshops single format,
provinces, Industries provinces, single stage
o cities and
cities and municipalities
municipalities
BE Yes,
“stakeholders”
and experts;
Advisory
climate panel
of independent
experts in
Flanders.

HR Yes, Dialogue; Initial Single format,
sectors and thematic scoping single stage
ministries workshops phase

Representation
unclear

cz * Yes * Yes * During Medium

drafting representation,
and impact  multiple stages
assessment
Format unclear
DK Insufficient information for evaluation
EE Yes, non- Yes, Yes, Dialogue: joint Medium
governmental  entrepreneurs politicians, discussions, representation,
partners officials, analyses, multiple
researchers workshops formats
and experts and opinion o
gathering Timing unclear

FI ‘a wide Dialogue After the Single format,
variety of preliminary  single stage
stakeholders’ results of

the study, Representation
which unclear
the LTS
scenarios
are based on
FR  Yes, local Yes, NGOs, Yes, Yes, MPs, Dialogue; Before and High
authorities trade unions, businesses National discussions after the representation,
consumer Energy and seven drafting multiple
representatives Transition themed work  and in the formats,
Council, groups finalisation ~ multiple stages
National stage
Committee
on Energy
Transition
DE VYes, federal Yes, industry Yes, Dialogue; Before the Medium
states, associations  three forums drafting representation,
municipalities and working multiple
groups formats,
multiple stages
EL Insufficient information for evaluation
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PARTICIPANTS FORMAT TIMING ASSESSMENT
LOCAL CIVIL SOCIETY  BUSINESS INVESTORS OTHER
OFFICIALS
HU Yes, civil Yes, Yes, private Dialogue; After the Medium
society groups financial sector and online drafting representation,
including Institutions  4cademia event series multiple
youth and three formats, single
organizations consultation stage
workshops
IT Yes, civil Yes, Dialogue Beforethe  Medium
society and companies and written drafting representation,
experts and consultation; multiple
associations online formats, single
(from consultations stage
industry, with
transport, questionnaires
agriculture) filled in by
experts
LV  Yes, local Yes, social Yes, industry Yes, Dialogue; five  Duringthe  High
governments,  partners associations academic interactive preparation representation,
regional staff seminars stage of single format,
branches the LTS multiple stages
of state and prior to
institutions, publishing
leaders of
local public
groups
LT  Insufficient information for evaluation
LU Yes, civil Yes, industry Yes, public Dialogue; Priortothe  Medium
society authorities consultations ~ development  representation,
and science ofthe LTS gingle format,
single stage
MT Yes, Yes, members  Yes, business Yes, Dialogue; Preliminary  High
representatives  of the civil representatives ministries, face-to-face feedback representation,
of regional society government  meetings with single format,
committees and entities, feedback and single stage
local councils i
agencies, follow-up
authorities
and
academics
NL Yes, Written Preliminary  Low
scientists consultation; scoping representation,
essays single format,
single stage
PT  Yes, town Yes, civil Yes, industry Yes, national  Dialogue; During the ~ High
councils society, trade institutions technical creation representation,
unions and and experts and sectoral of the multiple formats,
NGOs workshf)ps, modelling single stage
thematic .
events, bilateral ~ SC€Narios
discussions
and informal
meetings
SK Yes, Yes, Dialogue; During Medium
employers’ academia af_‘d working preparation representation,
associations representatives  gpons and multiple
of relevant . .
sections and consultations formats, single
organisations stage
within the remit
of the Ministry
of Environmen
Sl “several Dialogue; Single format
stakeholders”  workshops Representation

and timing
unclear
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PARTICIPANTS FORMAT TIMING ASSESSMENT
LOCAL CIVIL SOCIETY BUSINESS INVESTORS OTHER
OFFICIALS
ES Yes Yes, NGOs and VYes, Yes, scientific-  Dialogue; During the  High
trade unions businesses, academic meetings drafting representation,
associations entities, single format,
and industry governmental single stage
administrations
SE Yes, Yes, Yes, Dialogue; Duringthe ~ Medium
representatives representatives goverr:nment meetings and proposal reprgsentation,
ﬁto.m thg frorr'n the agencueg consultations stage rr)ultnple formats,
civil society, business experts in single stage
researchers, community political
environmental and industry science, law
organisations organisations and climate
and unions, economics,
NGOs, think representatives
tanks from academia

Source: own assessment based on the information provided in national LTSs; Ricardo-AEA (2019).
Excluding countries without LTS (Bulgaria, Cyprus, Ireland, Poland and Romania).
Note: An asterisk indicates that the information was acquired in an interview.
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PREVIOUS REPORTS
IN THE NET ZERO 2050
SERIES INCLUDE:

“Measuring Progress towards Climate Neutrality” (June 2021)

“Climate Laws in Europe: Good Practices in Net zero
Management” (February 2020).

“Planning for Net Zero: assessing the draft National Energy
and Climate Plans” (May 2019).

“Industrial Transformation 2050 — Pathways to Net

Zero Emissions from EU Heavy Industry” and “Industrial
Transformation 2050 — Towards an Industrial Strategy for a
Climate Neutral Europe” (April 2019)

“Towards Fossil-Free Energy in 2050” (March 2019)

“Net zero Agriculture in 2050: How To Get There” (February
2019)

“Funding Innovation to deliver EU Competitive Climate
Leadership” (November 2018)

“Net Zero By 2050: From Whether To How” (September 2018)

NET
ZERO
2050


https://europeanclimate.org/net%20zero-2050/
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