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Glossary

Acronym Meaning or definition
BPIE Buildings Performance Institute Europe
BSL Baseline scenario
CBA Cost Benefit Assessment
CEER Council of European Energy Regulators
CHP Combined Heat and Power (generation)
CTP Climate Target Plan
DSO Distribution System Operator
EE Energy Efficiency
EED Energy Efficiency Directive
EE1st Energy Efficiency First
EEOS Energy Efficiency Obligation Schemes
EPBD Energy Performance of Buildings Directive
EPC Energy Performance Contract
ESO Energy Savings Obligation
ESR Effort Sharing Regulation
EUCO European Council
EU European Union
ETS Emissions Trading System
FEC Final Energy Consumption
FF55 Fit for 55 package
FTE Full Time Equivalent
GDP Gross Domestic Product
GEM-E3 An applied General Equilibrium Model
GHG Greenhouse Gas
GPP Green Public Procurement
1A Impact Assessment
ICT Information and Communications Technology
IEA International Energy Agency
JRC Joint Research Centre of the European Commission
LTRS Long-Term Renovation Strategies
LULUCF Land use, land use change and forestry
MS Member States
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Mtoe Million Tonnes of Oil Equivalent

NECP National Energy and Climate Plan

NZEB Nearly Zero Energy Building

PC Public Consultation

PEC Primary Energy Consumption

PEF Primary Energy Factor

PRIMES An energy system model (Price-Induced Market Equilibrium System)

REDII Renewable Energy Directive

RSB Regulatory Scrutiny Board

SME Small and medium sized enterprise

TFEU Treaty on the Functioning of the European Union

TSO Transmission System Operator

Term Meaning or definition

Additionality Energy savings under EED Article 7 must be in addition to those that would have
occurred in any event without the activity of the obligated, participating or
entrusted parties, or implementing public authorities. Savings resulting from the
implementation of mandatory Union law are considered savings that would have
occurred in any event and thus cannot be claimed as energy savings for the
purpose of Article 7(1).

Cogeneration Cogeneration, also called combined heat and power (CHP) is the simultaneous
production of electricity and useful heat.

District heating District heating is a system for distributing heat generated in a centralised location

through a system of insulated pipes for residential and commercial heating
requirements such as space and water heating.

Energy Performance
Contract

An Energy Performance Contract (EPC) is a mechanism for an external
organisation to finance energy saving capital investments from future energy
savings.

Energy service

Energy service means the physical benefit, utility or good derived from a
combination of energy with energy-efficient technology or with action, which may
include the operations, maintenance and control necessary to deliver the service,
which is delivered on the basis of a contract and in normal circumstances has
proven to result in verifiable and measurable or estimable energy efficiency
improvement or primary energy savings

Final Energy Final energy consumption is the total energy consumed by end users, such as
Consumption households, industry and agriculture. It is the energy which reaches the final
consumer's door and excludes that which is used by the energy sector itself.
Primary Energy Primary energy consumption measures the total energy demand of a country. It
Consumption covers consumption of the energy sector itself, losses during transformation and

distribution of energy. It excludes energy carriers used for non-energy purposes
(such as petroleum not used not for combustion but for producing plastics).

Rebound effects

The rebound effect is the reduction in expected gains from new technologies that
increase the efficiency of resource use, because of behavioural or other systemic
responses. These responses diminish the beneficial effects of the new technology
or other measures taken.
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1. INTRODUCTION
1.1.  The political context

With the adoption of the European Green Deal in December 2019, the Commission set
out "a new growth strategy that aims to transform the EU into a fair and prosperous
society, with a modern, resource-efficient and competitive economy where there are no
net emissions of greenhouse gases in 2050 and where economic growth is decoupled
from resource use. It also aims to protect, conserve and enhance the EU's natural
capital, and protect the health and well-being of citizens from environment-related risks
and impacts”. To reach these objectives, “energy efficiency must be prioritised”.

At that occasion, the Commission also announced that it would present an impact-
assessed plan to increase the EU’s greenhouse gas (GHG) emissions reduction target for
2030 in a responsible way, and committed to “review and propose to revise, where
necessary, the relevant energy legislation by June 2021,

In March 2020, the Commission made a proposal for a European Climate Law’, and in
September 2020, it presented a Climate Target Plan (CTP) for 2030%, emphasising the
need for a higher contribution of energy efficiency and renewable energy to enable
achievement of a net 55% GHG emission reduction most cost-effectively. This is also in
line with the Paris Agreement objective to keep the global temperature increase to well
below 2°C and pursue efforts to keep it to 1.5°C. The accompanying Impact Assessment
(CTP IA) explored the achievability of the higher targets and the contributions of
different instruments, including for energy efficiency, to achieve them.

In December 2020, the European Council’s conclusions’ noted that “To meet the
objective of a climate-neutral EU by 2050 in line with the objectives of the Paris
Agreement, the EU needs to increase its ambition for the coming decade and update its
climate and energy policy framework. (...) To that end, the European Council endorses a
binding EU target of a net domestic reduction of at least 55% in greenhouse gas
emissions by 2030 compared to 7990.” Moreover, it is noted that: “climate ambition will
be raised in a manner that will spur sustainable economic growth, create jobs, deliver
health and environmental benefits for EU citizens, and contribute to the long-term global
competitiveness of the EU economy by promoting innovation in green technologies”.

On 22 April 2021, the European Parliament and the Council came to a provisional
political agreement to achieve at least a 55% reduction in GHG emissions by 2030. This
sets the framework for action to reduce GHG emissions over the coming decades, but
needs to be implemented through specific legislation to ensure those reductions occur.

For that purpose, in its 2021 Work Programme® the Commission announced the
preparation of a ‘Fit for 55° package for the second quarter of 2021. This package covers

' The European Green Deal (COM(2019) 640 final)

Annex to the Green Deal Communication, page 2

Proposal for a regulation of the European Parliament and of the Council establishing the framework
for achieving climate neutrality and amending Regulation (EU) 2018/1999

Stepping up Europe’s 2030 climate ambition. Investing in a climate-neutral future for the benefit of
our people (COM/2020/562 final)
https://www.consilium.europa.eu/media/47296/1011-12-20-euco-conclusions-en.pdf

6 COM(2020) 690 final
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a wide range of policy areas, including the revision of the Energy Efficiency Directive
(EED).

This impact assessment examines the options for revising the EED taking into account
the other relevant elements of the package (see section 1.5).

1.2. The importance of energy efficiency

The importance of energy efficiency is illustrated by the EU’s long-standing policy for
saving energy and promoting energy efficiency®, and has also come to the fore as a key
element for achieving the EU’s climate objectives and a cost-effective clean energy
transition. This is because combustion of fuel for energy contributes about 75% of EU
GHG’ emissions, coming from energy industries, energy users in the residential sector
and transport (see Figure 1). Reducing those emissions is necessary for achieving EU
climate goals for 2030 and 2050, as examined in the CTP IA, a view which is supported
by 85% of respondents from all stakeholder groups that responded to the Public
Consultation (PC) for the revision of the EED'. A majority of respondents also support a
revision of the EED to achieve this.

Reducing energy use is also important for many other reasons''; it reduces the EU’s
energy import dependence and improves energy security; it contributes to improved air
quality, reduced environmental damage from materials extraction, resource efficiency
and a circular economy; it supports energy system integration, has positive effects on
social issues, including the alleviation of energy poverty and the creation of jobs, ; and
encourages innovation and supports and facilitates economic growth'. Most of these co-
benefits are difficult to quantify, but its positive effects are well known to Member
States, stakeholders and experts in general and they are perceived to the society at large.
Efforts have been made to also come to the quantification of these benefits'”.

Figure 1: Greenhouse gas emissions by main activity (2017)"

7 Directive (EU) 2018/2002 of the European Parliament and of the Council of 11 December 2018
amending Directive 2012/27/EU on energy efficiency

In its 1995 White Paper on an Energy Policy for the European Union (COM(95)682), the Commission
recognised the importance of promoting energy efficiency as well as the environmental and climate
problems due to energy use.
https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer. This does not
include greenhouse gas emissions and removals from land use, land use change and forestry
(LULUCEF).
https://ec.curopa.cu/info/law/better-regulation/have-your-say/initiatives/12552-EU-energy-efficiency-
directive-EED-evaluation-and-review
https://www.odyssee-mure.cu/data-tools/multiple-benefits-energy-efficiency.html

IEA analysis shows that energy efficiency investments in buildings create around 15 jobs for every
million dollars - the most jobs for the options assessed. Energy efficiency in industry is close behind at
10 jobs per million dollars investment. IEA World Energy Outlook Special Report: Sustainable
recovery; June 2020

https://combi-project.eu/2018/06/22/combi-results-overview-policy-conclusions/
https://ec.europa.eu/eurostat/cache/infographs/energy/bloc-4a.html
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As illustrated in Figure 2, energy-related GHG emissions can be reduced by a
combination of using less energy and shifting towards the supply of less GHG-intense

energy.

Figure 2: The contribution of energy efficiency to GHG emissions reduction.

Amount of energy used
| The amount of energy used to satisfy personal or
commercial needs such as transport, heating,
I cooling, material transformation.
| The main EU legislation affecting this are:

| Energy Labelling Regulation

' Energy Performance of Buildings Directive

| | Road vehicle CO, legislation

| Emission Trading System

{ Greenhouse gas intensity :
(GHG equivalent per unit energy)
Results from the choice of energy |
used for specific purposes such as
transport, heating or electricity

| generation.

! Main relevant EU legislation:

Total EU greenhouse gas emissions

- Approximately 25% of total

Greenhouse gas emissions from processes and activities other than combustion of fuel

Figure 2: The contribution of energy efficiency to GHG emissions reduction.Figure 2
also indicates the main EU legislation that is driving changes in these two areas. GHG
intensity is reduced by influencing energy supply through promoting renewable energy
(e.g. through the Renewable Energy Directive'”), and influencing demand through GHG-
differentiated pricing measures (e.g. the Emission Trading System'® (ETS) or the Energy

' Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the

promotion of the use of energy from renewable sources

' Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing
a scheme for greenhouse gas emission allowance trading within the Community and amending Council

Directive 96/61/EC, as amended.
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Taxation Directive (ETD)'’) and regulations (e.g. of light vehicles encouraging
electrification).

The main ways that EU legislation is driving less energy use are by more energy efficient
products (e.g. through the ecodesign framework), more energy efficient buildings (e.g.
through the building-related provisions and legislation), more energy efficient vehicles
(e.g. through road vehicle CO; regulation), pricing measures (e.g. through the ETS) and
better information on energy saving opportunities (e.g. through energy performance
certificates and energy labelling and actions for energy efficiency financing).

The role of this legislation — as well as that of the main other EU policies and legislation
that can have an impact on energy use and may contribute to the EED’s overall energy
efficiency target — is described in more detail in Error! Reference source not found..

As the key legislation impacting the level of GHG emissions from energy, most of these
instruments are being revised as part of the ‘Fit for 55' package in a coherent and
consistent way. The next section looks in more detail at this legislation and how it
interacts with, complements and is complemented by, the EED.

1.3.  The role of the EED and interlinkages with key related legislation
Reducing energy use and the role of the EED

Society’s use of energy is largely driven by the size of its population and the level of
economic activity and has tended to grow over time. This growth in energy use is offset
by technical improvements leading to higher energy efficiency. The natural rate at which
energy efficiency improves has been speeded up by the implementation of minimum
performance standards that eliminate the worst performers from the market. This
primarily relates to new goods (i.e. products'®, vehicles'’, buildings®®) and services.
Innovation is further stimulated by providing information such as labels®' to show the
differing performance and encourage economic actors to compete with increasingly more
energy efficient offerings.

The impact of these standards and labels is determined by the rate of replacement (or
upgrade) of the products they apply to. These rates vary enormously (e.g. 1% per year
energy renovation of buildings”, 6% per year for cars™, every 21 months for
smartphones”*). Provided the rate of improvement of energy efficiency of new products
is sufficiently high (and the energy needed for their production is low enough), overall
energy use can be reduced by accelerating the replacement rate. In addition,
incentivising consumers to choose more energy efficient products when they make a
purchase also accelerates the rate of reduction of energy use. Moreover, the way of using

Council Directive 2003/96/EC of 27 October 2003 restructuring the Community framework for the
taxation of energy products and electricity

E.g. Eco-design legislation

E.g. CO, emissions standards for road vehicles

E.g. The energy performance of buildings Directive

E.g. Energy and car labelling legislation, Energy Performance Certificates for buildings

Renovation wave

Improvements to the definition of lifetime mileage of light duty vehicles:
https://ec.europa.eu/clima/sites/default/files/transport/vehicles/docs/Idv_mileage improvement en.pdf
Average smartphone replacement cycle worldwide 2017 - Statista:
https://www.statista.com/statistics/781708/global-average-smartphone-replacement-cycle/

24
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energy can be influenced through pricing measures> as well as behavioural aspects (e.g.
fuel-efficient driving and turning off devices not in use). Nevertheless, the existence of
market barriers means that pricing is not overly effective as a mechanism to stimulate
higher energy efficiency.

The EED aims to enhance energy efficiency by using these mechanisms, through the
action of the Member States, to deliver increased energy savings above what would be
achieved through minimum performance standards and pricing measures alone. Member
States achieve the changes in the market through a range of measures at their disposal
including removing barriers, offering subsidies, undertaking information campaigns and
setting obligations on energy suppliers. The EED also requires a set of enabling measures
to facilitate the delivery of higher levels of energy efficiency across the economy.

It is estimated that the impact of EU level action on minimum standards and pricing
alone will achieve around half of the additional energy savings needed to meet the
increased 2030 ambition, while the remainder will need to be achieved through measures
enacted as a result of the EED.

The main elements of the EED

It can be seen that most of the relevant EU legislation is aimed at improving the energy
efficiency of new energy using processes, actions and devices. In addition, the ETS and
Energy Tax Directive (ETD) affect prices, which will have an effect on both activity and
energy efficiency choices. There are a number of mechanisms by which the EED
operates that are complemented by and complement the mechanisms and EU legislation
referred to above.

One of the main roles the EED plays is to set the obligation on Member States to reduce
their energy use. This triggers Member States to use the available mechanisms (making
industrial processes more efficient, speeding up replacements, developing skills,
investing in higher energy efficiency class devices, altering behaviour, providing good
and detailed information, etc.) which lead to the actions and investments that deliver
energy savings in use.

Energy efficiency faces barriers stemming notably from the involvement of large
numbers of actors, the small scale of a very large number of actions to be taken and the
remaining perceived uncertainty over benefits. Another important role of the EED is thus
to address these and other remaining barriers.

Moreover, it is for the EED to ensure that Member States adequately undertake actions in
the areas where there are or particular importance (for example district heating,
cogeneration and energy services). The main mechanisms through which the EED
operates are by:

e Setting an overall energy efficiency target for Member States;

e Creating specific energy saving obligations, which Member States are required to
achieve (primarily in Article 7);

e Ensuring an exemplary role for the renovation of public buildings;

e Requiring Member States to support energy savings where these may be too
complex, face too many frictions or lack appropriate incentives (e.g. public

¥ E.g. the Energy Tax Directive, the Emission Trading System

9
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procurement, heating & cooling, energy transmission and distribution, energy
performance contracts.26);

e Setting an obligation on Member States to implement enabling measures for
example access to energy audits and ensuring adequate qualifications and
certifications relevant to energy savings;

e Setting an obligation on Member States to ensure appropriate information is
available for energy end users;

e Promoting the provision of finance for energy efficiency investments.

These are the broad elements of the EED as it was created in 2012. In December 2018, it
was amended®’ as part of the 'Clean Energy for All Europeans package’, in particular to
include a new headline 2030 EU energy efficiency target of at least 32.5% (compared to
projected energy use in 2030). The intervention logic of the EED is explained in more
detail in Error! Reference source not found..

Contribution of other EU legislation to the EED objectives

While these many other pieces of legislation have an impact in their own right on energy
efficiency, they also contribute to achieving the objectives of the EED, in particular as
regards the energy efficiency target. Figure 3 provides an overview of these main impacts
and how they are relevant to the EED. In general, any changes to this other legislation,
which increase the energy savings from them, will contribute to achieving the overall
energy efficiency target set by the EED.

Figure 3: How other energy efficiency legislation interacts with the EED

Main relevant EU legislation Impact related to energy savings Relevance to EED

Ecodesign Directive Energy savings from product replacements
included in Reference scenario.

Energy Performance of Stricter building or renovation standards lead to
Buildings Directive greater energy savings.

Energy savings included in Reference scenario. Further

Road vehicle CO, legislation : : : 2 i
tightening will contribute to overall savings.

Increase in RES lowers GHG intensity of

TR T energy use. Included in modelling scenarios.

Allowance price can incentivise energy savings.

Bt Erisich frading oysten Included in modelling scenarios.

The areas where the EED acts

Certain elements of the EED are addressed at specific energy consuming areas. Table 1
shows the main energy consumption in key areas of the economy addressed by the EED
(with the relevant EED Article shown in brackets). Given that significant savings

% In this context, it has to be noted that in transposing the EED, Member States must give local and regional

authorities a leading role in designing the measures laid down, in order to address the specific features of their
climate, culture and society.

Directive 2018/2002. The main changes were to introduce a 2030 target, amend the Energy Savings Obligations
and change the metering requirements.

27
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potential still exist in these areas, further promotion of energy efficiency actions are
necessary in all of them.

Table 1 Estimated EU Final Energy Consumption (FEC) in economic sectors in the scope of the
EED

Area Activity level % EU
FEC
Businesses (Article 8) 368 Mtoe 40%
(of which industry) | 240 Mtoe 26%
Households / consumers (Article 12) 245 Mtoe 27%
Heating and cooling (Article 14) ~450 Mtoe =50%
(of which district heating and cooling) | 12-14% of EU heat demand 6-7%
(of which cogeneration) | 40 Mtoe heat 4.4%
Public sector buildings (Article 5) 15 Mtoe 2%
Public procurement (Article 6) 45-90 Mtoe 5-10%
Energy transmission and distribution | 5-10% of electricity (CEER) 1.3-2.7%
losses (Article 15) Transmission and distribution losses 2.5%
— 23 Mtoe
Energy services (Article 18) Estimated to be in the order of 25 ~2.5%
Mtoe (41 billion Euro turnover)

The transport sector which consumes around 32% of FEC is the sole main energy using
sector that is currently not specifically addressed in the EED.

1.4. Governance of the Energy Union and Climate Action

Under the Regulation on the Governance of the Energy Union and Climate Action®,
each Member State is required to establish a 10-year integrated national energy and
climate plan (NECP) for 2021-2030, outlining how it intends to contribute — inter alia —
to the 2030 target for energy efficiency.

Member States submitted final National Energy and Climate Plans in December 2019
and proposed their contributions towards the EU 2030 energy and climate targets (40%
GHG emission reduction, 32% renewable energy production in final energy and a 32.5%
energy efficiency target). The assessment of these plans showed the existence of an
‘ambition gap’ as regards the existing 2030 EU energy efficiency target, meaning that the
sum of Member States contributions fall short of the EU 32.5% actual headline target.

Therefore, and in line with Article 31 of the Governance Regulation, relevant policies
and measures need to be strengthened, and the Commission must propose measures and
exercise its powers at Union level to ensure the achievement of the Union’s energy
efficiency target. Also to that end, the revision of the Energy Efficiency Directive will

*®  Regulation 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the

Governance of the Energy Union and Climate Action

11

www.parlament.gv.at


https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=VER&code2=&gruppen=Link:2018/1999;Nr:2018;Year:1999&comp=

play a crucial role, but it obviously needs to go further as the GHG reduction ambition
level and the role played by energy efficiency therein are being changed.

1.5.  The revision of the EED as part of the ‘Fit for 55’ package

The European Commission 2021 Work Programme announced a ‘Fit for 55° package to
reduce GHG emissions by at least 55% by 2030 and achieve a climate-neutral Europe by
2050.

Energy efficiency is a key area of action to enable the cost-effective decarbonisation of
the EU economy”’, must be prioritised and, according to the conclusions of the IA CTP,
needs to be decreased by 36-37% as regards final energy consumption.

The ‘Fit for 55° package brings together the relevant policy instruments that can
contribute to the 55% GHG reduction target and aims to do so in a coherent and
proportional manner among other relevant regulations and directives. This is notably the
case for the Energy Efficiency Directive (EED), the Renewable Energy Directive
(REDII), the EU Emissions Trading System (ETS), Effort Sharing (ESR), Land use,
Land Use Change and Forestry policies (LULUCF), energy taxation and CO, emission
standards for vehicles.

With this objective in mind, the CTP IA assessed the interaction and expected
contribution of the different measures to the overall carbon GHG emissions objective for
2030, showing that contributions from all relevant policies are needed to reach the 55%
increased ambition and, ultimately, the carbon neutrality target set for 2050.

In particular, with energy supply and use responsible for 75% of emissions, the CTP
underlines the need for higher ranges for renewables and energy efficiency targets, to
contribute in a cost-efficient manner to the increased emissions reduction target. Given
the key role of the EED in EU energy efficiency policy, the CTP IA also stressed the
need for its revision alongside that of the other elements of the EU climate and energy
framework.

All the CTP policy scenarios include a combination of a pricing mechanism as well as
sector specific measures to ensure the required uptake of energy efficiency measures and
the deployment of renewable energy. This approach aims to avoid the risk of incoherence
or regulatory overshoot among the initiatives under the ‘Fit for 55 package.

More generally, the optimal policy mix is shown to be based on a combination of
strengthened economic incentives (in particular carbon pricing) with updated regulatory
policies, notably in the field of renewables and energy efficiency. It should also update
the enabling framework (R&D policies, financial support, etc.).

Regulatory policies, such as renewables, energy efficiency, and CO, standards for
vehicles aim at addressing market failures and other barriers to decarbonisation. At the
same time, they also create an enabling framework for investment, which supports cost-
effective achievement of the climate targets by reducing perceived risks, increasing the

¥ Amongst various sources, see the Communication A Clean Planet for all — A European strategic long-

term vision for a prosperous, modern, competitive and climate neutral economy (COM/2018/773
final), where the role of energy efficiency as a condition sine qua non for all decarbonisation scenarios
is assessed.
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efficient use of public funding and helping to mobilise and leverage private capital.
These regulatory policies also pave the way for the future transition needed to achieve
the EU objective of the climate-neutrality.

Since the CTP IA already explored the balance of combinations of instruments to identify
the most cost-effective package, this is outside the scope of this impact assessment.

Of the other elements of the ‘Fit for 55° package, how the approach taken to pricing in
the CTP IA is taken over for this impact assessment has the most significant impact. This
is because higher energy prices can lead to both a reduction in energy using activity and
increase the attractiveness of energy efficient investments. The role energy efficiency can
play to reduce the distributional effects from higher energy prices is also important. In
view of this the ‘Fit for 55° package impact assessments retain three different pricing
scenarios without any decision on a preference. This assessment checks that the measures
assessed are compatible with these scenarios.

The CTP IA shows that, depending on the approach taken to pricing instruments, the
overall EU energy saving target for Final Energy Consumption should lie in the range of
36-37%, while that for Primary Energy Consumption should be in the 39-41% range.
Therefore, this is assumed as the target level to be set in the EED, which the measures
explored in this impact assessment need to achieve in concert with the other legislation.

Based on the estimated impact of the other legislation, in particular for products and
buildings, a consequence of the overall energy efficiency target is the level of the Energy
Saving Obligations required. This needs to increase to ensure that Member States take
sufficient measures to accelerate energy efficient investments. Depending on the choice
of pricing instruments, the range of the obligation needs to increase to between 1.4 and
1.6% per year.

It analyses policy options to inform a decision on how the revision of the EED could, in
combination with the other planned policy changes, ensure the necessary energy savings
are achieved. It draws upon an ex-post evaluation of the Directive30, the CTP IA, the PC
results (see Error! Reference source not found.), several studies, targeted stakeholder
workshops and the findings of a Taskforce of Member States experts”".

2. PROBLEM DEFINITION

2.1.  The problem

Various studies carried out by the Commission, as well as evidence from stakeholders32,
show that, even with existing technologies, there is still significant scope for energy
efficiency investments and cost-effective savings in Member States’ economic sectors
and in society at large (see Error! Reference source not found. for further details).

30
31

Evaluation SWD (reference to be added once available)

In the course of 2018, it became increasingly clear that the EU was not on track to achieve its 2020
energy efficiency target. In response to the growing energy consumption trends, the Commission set
up a dedicated task force of Member States’ experts to examine the underlying reasons and to mobilise
efforts to reach the EU energy efficiency targets for 2020.

2 See e.g. https://www.eiif.org/sites/default/files/2020-12/EiiF_White%20paper 2020 REV.15.pdf
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However, under business-as-usual, and even more so as a result of the COVID19 crisis, a
large share of this energy efficiency and energy saving potential would remain
unexploited, largely due to market and regulatory failures, which prevent cost-effective
energy efficiency investments and actions from taking place.

As a result, unless higher levels of energy efficiency are achieved, GHG emissions would
be higher for a given unit of output, important co-benefits would not be realised> and the
EU would not meet its 55% GHG emission reduction target in a cost-effective manner as
shown by the CTP IA.

This is driven by three main factors:

1. Insufficient ambition and efforts by Member States;
Continued existence of barriers to energy efficient behaviour, including for
investments;

3. Lack of systematic information about the impact of energy efficiency measures.

The consequences of these three negative drivers, if not addressed, would be higher
energy use and the related higher costs, a substantially more expensive path to the EU
full decarbonisation by 2050, at best no solution for avoidable energy poverty, more
dependence on energy imports, with all the consequences linked to an ever developing
complex geopolitical situation, and a worsening of the already depleted environment.

The problem tree in Figure 4 shows in a synthetic way the overall issue and its main
drivers and consequences and the next section sets out these drivers in more detail.

Figure 4: Problem tree

Insufficient ambition Continued existence of barriers to Lack of systematic information

AT by Member States energy efficient behaviour, including| | about the impacts of energy
HVETSIEVE for investments efficiency measures

The changing climate itself can also impact energy use. The PESETA III report’
indicates that EU heating and cooling demand could decrease by 5% in the 2020-2050
period. This trend is not consistent across all Member States, and in some cooling needs
may increase substantially accompanied by lower heating demand. Other potential
implications may be restrictions on the availability of cooling water for industry leading
to the use of alternative cooling technologies and changes in the efficiency of energy
transformation installations.”

3 For example monetary savings, better societal acceptance, more effective use of resources, improved

health, reduced energy poverty, etc. See also www.combi-project.eu
Assessment of the impact of climate change on residential energy demand for heating and cooling;
Joint Research Centre; 2018
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2.2. The drivers

2.2.1. Driver 1 — Insufficient incentives to drive ambition and efforts by
Member States

Achieving the necessary level of energy savings relies largely on Member States’
ambition when setting objectives, and their efforts when developing and implementing
energy efficiency measures at national level.

One key measure of this ambition is the indicative national contributions to the EU
energy efficiency target that Member States had to set out in their National Energy and
Climate Plans (NECPs) under the Governance framework. These national contributions
do not add up to the necessary energy savings in line with the existing 2030 target’>,
showing an ambition ‘gap’ in this area. While these national contributions were designed
to meet a lower target in a different political context than today®®, it still points to the
need to look at the incentives Member States have when developing their energy
efficiency policies. The Member States’ Taskforce recognised delayed implementation of
energy efficiency policies as one of the causes of increased energy consumption.

A possible reason for this lack of ambition may be the fact that there are no binding
national energy efficiency targets. This is in contrast with the situation for renewables
where until recently Member States were obliged to meet national targets, with the result
that the overall EU target was indeed met. It also provided scope for the Commission to
effectively enforce compliance with these targets, where appropriate through
infringement action.

Also the nature of the EU-level target plays an important role. Contrary to the situation
for renewables and GHG emissions, the overall energy efficiency target is not explicitly
binding at EU level. Although the EED sets final and primary energy consumption limits
for the EU as a whole, and the Governance Regulation provides for further EU measures
if the targets are not met, the indicative nature of the target does not support its
achievement.

There are also a number of structural reasons for why Member States struggle to be more
ambitious, including the fact that energy efficiency policies are difficult to design,
implement and monitor. In fact, such policies typically must combine mutually
reinforcing information-based instruments, regulatory instruments, monitoring and
reporting mechanisms and economic and financial programmes. At the same time, these
policies have to sufficiently reach and incentivise a range of relevant decision makers, be
they individual consumers, businesses or investors. This also requires coordinated policy
development at national, regional and local levels. While it is important for Member
States to make efforts in all the main energy-using sectors, there is no “one size fits all”
approach, as the barriers, challenges and actors are different (see driver 2). Therefore, an
additional challenge is that the measures will need to differ depending on the sector.

% An EU-wide assessment of national energy and climate plans driving forward the green transition and

promoting economic recovery through integrated energy and climate planning (COM/2020/564 final)

3% Further details about this ‘ambition gap’ are provided in Error! Reference source not found..
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Implementing such diversified policies requires a consistent and continuous
implementation effort, and the appropriate level of knowledge, skills and tools to be able
to reach the target groups and stimulate change. Evidence, for example from the ELENA
programme”’ and the Covenant of Mayors”®, shows that these skills are not equally
developed at all levels of government, and this constitutes a barrier to Member States
more successfully driving greater energy savings.

Given the difficulty of policy-making in this area, Member States tend to prefer acting on
the other variables of the fundamental equation highlighted in section 1.3 such as
renewables or ETS. However, the CTP 1A has shown that this is not cost-effective and
would result in achieving the 55% GHG target at much higher cost.

Another important element is the fact that, the EED provides for many flexibilities and
conditionalities (e.g. in Articles 5 and 6). While originally included to provide for
national specificities, these have allowed Member States to choose alternatives that often
result in a lower amount of energy savings than would be cost-optimal®’. This was
identified as a shortcoming by stakeholders in the dedicated workshops and through their
PC responses where a majority indicated that existing flexibilities does not allow the
EED to fully achieve its objectives.

In summary, to achieve their contributions Member States must create the appropriate
frameworks, provide finance and implement a range of other measures targeting
individual decision makers (e.g. consumers and businesses) in a range of sectors, who
ultimately need to decide to implement energy efficiency measures. This driver therefore
has strong interlinkages with the other drivers.

2.2.2. Driver 2: Continued existence of barriers to energy efficient
behaviour, including for investments

A key reason for energy efficiency policies is the need to address the behavioural and
market failures and barriers that lead, from the point of view of society, to unrealised
economically viable energy savings. Behavioural failures refer to the cognitive
limitations and biases that prevent consumers and investors to appreciate rationally the
benefits of energy efficiency®’. Market failures arise from the fact that many impacts and
aspects of energy supply and use are not priced into the cost of energy”'. Market barriers
such as lack of information and awareness, lack of finance or lack of information about
financial opportunities, legal complications of ownership of dwellings and management
structures*”, and split incentives for example between owners and tenants of rented
dwellings result in economically rational energy savings not being realised.

These factors prevent consumers, businesses and investors from adopting cost-effective
energy efficiency measures, and can be categorised into economic, behavioural and
organisational barriers or, alternatively, into market and non-market failures. The

7 ELENA — European Local ENergy Assistance

https://www.eib.org/en/products/advising/elena/index.htm

https://www.covenantofmayors.eu/en/

For example, the flexibility given to Member States in view of the renovation target in Article 5 limits
its effectiveness, as it allows to renovate less buildings to the cost optimal level.

DellaValle N., Bertoldi P. (2021) “Toward a more situated energy efficiency policy agenda”.

E.g. impacts on air pollution, biodiversity, resource use, climate change and energy security
Economidou M et al., Energy efficiency upgrades in multi-owner residential buildings - Review of
governance and legal issues in 7 EU Member States

38
39

40
41
42
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previous impact assessments® extensively detailed these aspects and they have not
changed since then.

The main consequence of these barriers and failures is that EU energy consumption is
higher than it would be with perfectly economically rational behaviour that takes into
account long-term benefits. This diverts financial resources from other uses to pay for
energy consumption and leads to excessive consumption of natural resources, higher
energy dependence, less competitive businesses and higher energy poverty.

Although the evaluation shows the EED has made a clear contribution to addressing such
failures and barriers, this has been uneven and in some areas unsuccessful, partly due to
weaknesses in the provisions of the Directive itself.

The following sections provide more details for each of the main intervention areas of the
EED linked to this driver — and which should therefore be addressed:

Public sector

The public sector is an important economic actor in its own right (see Table 1 Estimated
EU Final Energy Consumption (FEC) in economic sectors in the scope of the EEDTable
1) and is responsible for around 5 to 10% of total EU FEC*. Overall, the EU-share of
public procurement contracts attributed to central government bodies is estimated to be
approximately 16%. At Member State level this varies between 5% and 86%™. Public
buildings are estimated to use around 2% of EU FEC. Cost effective savings potentials
still exist in the entire public sector both in the renovation and energy management of
existing buildings as well as the future procurement of energy efficient buildings,
products and services.

The EED recognises the exemplary role of public authorities through the obligation to
renovate annually 3% of central government buildings (Article 5), and procuring
buildings, products and services with high energy efficiency performance (Article 6).

As regards buildings, the existing obligations only target cost-effective savings in the
central government sector, which represents a small part of public authorities.
Information from the evaluation, from analysis in the EED Concerted Action framework
and from the PC replies shows that measures only at national level are not considered
sufficient. Moreover, the Renovation Wave initiative™® highlighted the need to step up
renovation rates and depth?’, including for public buildings.

# SEC(2011) 779 final; SWD(2016) 405 final

4 Moles-Grueso, S., Bertoldi, P. and Boza-Kiss, B., Energy Performance Contracting in the Public
Sector of the EU — 2020, EUR 30614 EN, Publications Office of the European Union, Luxembourg,
2021, ISBN 978-92-76-30877-5, doi:10.2760/171970, JRC123985.

* Evaluation of Articles 6 and 7 of the Energy Efficiency Directive (2012/27/EU) (SWD(2016)403 final;

https://ec.europa.eu/energy/sites/ener/files/documents/3 en autre document travail service partl v3

-pdf).

Communication from the Commission to the European Parliament, the Council, the European

Economic and Social Committee and the Committee of the Regions — A Renovation Wave for Europe

— Greening our buildings, creating jobs, improving lives" (COM(2020)662)

It also announced a targeted revision of the EPBD, which is planned for adoption at the end of 2021

46

47
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Similarly, the current obligations for public procurement only target cost effective
savings in the central government sector, which represent some 15-17% of all public
procurement™ by public authorities.

With regard to public procurement and renovation practices, the evaluation showed that
there are limited resources and lack of expertise or tools to adequately consider energy
efficiency. Moreover, there seems to be a reluctance to include energy efficiency
requirements systematically in procurement, mainly because purchase price - rather than
‘total cost of ownership’ - is still regarded as the main criterion.

Industry

Industry is one of the sectors that has achieved significant energy efficiency
improvements over the last decade. Nevertheless, as demonstrated in Error! Reference
source not found., cost-effective savings potentials still exist.

The underlying presumption is that as an economically driven sector, businesses should
implement economically viable energy saving investments. There are however various
reasons why this may not be the case. There may be challenges related to the availability
of finance or to uncertainty over whether energy efficiency investments would really
deliver the savings claimed, especially if it is a vendor of the equipment that is explaining
its potential.

Nonetheless, a key barrier is likely to be that most businesses do not have the expertise to
know what technical energy saving opportunities are available, or what their economic
benefits might be for the business.

It is to address this weakness that the EED contains an obligation for energy audits for
larger businesses and requires Member States to also make energy audits available to
SMEs. Nevertheless, information from stakeholders and assessments indicates that only a
small proportion of cost effective energy saving opportunities identified in audits are
implemented.

The EED mainly addresses energy efficiency in industry through the requirement for
large companies to carry out energy audits (Article 8). The evaluation indicates that
audits have been effective for increasing awareness of energy savings potentials,
identifying energy saving opportunities and assessing their financial feasibility in
enterprises. Nevertheless, the share of cost-effective potential identified in audits that are
actually implemented is rather low.

A study exploring the implementation of the energy audit requirements notes that
recommendations are implemented following mandatory audits are only around a quarter
of those for voluntary audits. It states “The main reason for this difference seems to be
the lack of implementation of recommendations. While the likelihood of
recommendations for activities by the auditor are broadly similar across the two studies,
the rate of implementation is much lower for companies in the study undertaking
obligatory audits. The reason for this seems to be that voluntary participation in an audit
may already signal a motivation to improve and follow through on audit
recommendations.”

DG GROW estimate

18

www.parlament.gv.at



A specific industry sector that has seen a significant increase in energy consumption over
the last decade is information and communication technologies (ICT), including data
centres. In 2018, the energy consumption of data centres in the EU was 76.8 TWh. This
is expected to rise to 98.52 TWh by 2030, a 28% increase.

This increase in absolute terms can as well be seen in relative terms: within the EU, data
centres accounted for 2.7% of electricity demand in 2018 and will reach 3.21% by 2030,
if development continues on the current trajectory’’. Europe’s Digital Strategy™° already
highlighted the need for highly energy-efficient and sustainable data centres and
transparency measures for telecoms operators on their environmental footprint.

In the PC, 41% of respondents believed that more action was needed in the ICT sector in
view of the higher energy savings ambition for 2030. The disaggregation of these
opinions is shown in Figure 5 where it can be seen that this view is relatively consistent
across the groups. The siting of data centres and ensuring their waste heat could be used
was considered important or very important by the majority of respondents.

Figure 5 Stakeholder views on the sectors in which additional effort is needed
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Heating & Cooling

Heating and cooling consumes half of EU FEC, making it the biggest energy end-use
sector. There remains much potential for reducing energy use in this sector, while still
achieving the temperatures needed. Heating and cooling, therefore, plays a crucial role in
the EU’s ambition to transition into a clean and carbon-neutral economy by 2050. Much
of the effort is needed in the field of better insulating buildings but there is also potential

* https://digital-strategy.ec.europa.cu/en/library/energy-efficient-cloud-computing-technologies-and-

policies-eco-friendly-cloud-market

Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions — Shaping Europe's digital future
(COM(2020) 67 final)
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in terms of more efficiently supplying the heat or cold needed’'. As Figure 5 shows, there
is considerable support for taking more action in this area, especially from business.

Measures in other legislation, for example the RED, aim to increase the share of lower
GHG energy in the supply of heating and cooling. Similarly, pricing measures can
encourage the replacement of heating equipment and use of less GHG intense fuels.

The use of networks, which currently supply around 13% of heat needs, for heating or
cooling, in particular if these are receiving surplus heat or cooling input from industry,
involves many barriers and coordination challenges. It is a sector where there is
substantial expertise available within the EU and where an industry has evolved to supply
this market. For these reasons, the EED contains specific provisions on heating and
cooling, which address high-efficiency cogeneration and efficient district heating and
cooling.

The EED requires Member States to carry out comprehensive assessments of the
potential for high-efficiency cogeneration and efficient district heating and cooling
(Article 14)*%. The requirement to carry out cost-benefit analyses has helped stimulate the
uptake of high-efficiency cogeneration that delivered 30.2 Mtoe primary energy savings
in 20187, There is still evidence of considerable amount of waste heat available in the
most recent comprehensive heating and cooling assessments submitted by the Member
States™. PC respondents indicated these elements were considered to have had a
moderate impact (3.2/5) in stimulating energy efficiency in the sector. Overall, the
evaluation found that the comprehensive assessments helped to increase the overall
importance and awareness of heating and cooling in Member States, but that the overall
impact is rather low. This is largely due to the lack of follow up given to the findings
from these assessments and the wide use of exemptions allowed by Article 14.6. CHP
heat supply has remained relatively constant around 40 Mtoe over the whole of the last
decade.

The definitions are also used in assessing the provision of state aid. Concern has been
raised that the current definitions result in state aid being granted to installations with
GHG emissions that are unlikely to remain compatible with the decarbonisation
trajectory required.

Energy transformation, transmission and distribution

Energy losses in energy transformation, transmission and distribution can be significant™
and therefore the EED requires Member States to ensure that energy efficiency is

51
52

An EU Strategy on Heating and Cooling (COM/2016/051 final)

For an overview of these comprehensive assessments please see:
https://ec.europa.eu/energy/topics/energy-efficiency/heating-and-cooling_en#comprehensive-assessments
33 Eurostat 2021 https://ec.curopa.cu/eurostat/documents/38154/4956229/CHPdata2005-

2017.x1sx/871cc151-5733-423f-ae38-de9b733aa81e [22.04.2021]

Comprehensive  assessments are  published at  https://ec.europa.cu/energy/topics/energy-
efficiency/heating-and-cooling_en. As examples, the assessment by Finland estimates remaining waste
heat potential at 35 TWh, while France estimates its waste heat potential above 60 °C from industry as
12,3 TWh.

See for example; 2nd CEER Report on Power Losses; Council of European Energy Regulators; 2020
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considered in these sectors (Article 15)°°. At the same time, as equipment is replaced at
the end of its lifetimes, there will be a gradual natural evolution toward higher efficiency,
in particular for electricity.

The available information shows a gradual reduction in energy supply losses’, but there
remains potential to increase its energy efficiency. However, a number of key factors
limit action to realise it. There is a concern that investments to increase energy efficiency
may ultimately result in higher prices for final consumers and Cost Benefit Analysis
results often advise against significant intervention. In the case of gas network operators,
there may be a reluctance to invest because of uncertainty about their long term role.

Given the diversity of network structures there is also a reluctance to have a “common
methodology”. The absence of common methodologies and reporting, make it difficult to
compare networks or operators or benchmark performance. In fact, there is no uniform
EU definition of energy losses, which results in sub-optimal data quality.

The evaluation found that several provisions of Article 15 have been effectively
implemented in the Member States, for example, treating energy losses as a separate item
in the national efficiency regulations and incentivising demand-side resources. However,
there is not sufficient data to enable a comprehensive analysis of the effectiveness of the
provisions.

Transport

While the energy savings potential remains large in all sectors, there is a particular
challenge related to transport, as it is responsible of 33% of FEC™® and is one of the few
sectors that has seen an increase in energy consumption over the last decade.

The Sustainable and Smart Mobility Strategy™ adopted in 2020 lays the foundation for
how the EU transport system could achieve its green and digital transformation and
become more resilient to future crises. However, it does not include explicit energy
efficiency measures.

Currently, the EED does not directly address the transport sector, although Member
States can count energy savings from national measures targeting transport sector
towards the Article 7 target. Nevertheless, only a small share of energy savings (5%)%°
reported by Member States under the EED stems from transport, indicating a lack of
focus on energy savings from this sector.

This seems to be at least partly due to the fact that energy efficiency and transport policy
are traditionally the responsibility of different government departments with little or no
synergies in policymaking. Moreover, the required changes necessitates a multi-level

6 Certain of these (parts of Article 15(5) and Article 15(8)) were removed in 2018 as part of the Clean

Energy for All Europeans and replaced with consolidated provisions in the new Electricity Market
legislation.

Identifying energy efficiency improvements and saving potential in energy networks, including
analysis of the value of demand response; Tractebel Engineering, Ecofys; 2015

% Eurostat 2019 data

% Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions — Sustainable and Smart Mobility
Strategy — Putting European transport on track for the future (COM/2020/789 final)

5% represent energy savings reported by Member States for 2014-2018
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adoption (national, regional, provincial) of specific policy mixes to increase
transport energy efficiency and to reduce transport energy, which is complex®".

The PC results clearly support stronger action on transport energy efficiency as shown in
Figure 5, with 62% of respondents stating that transport is a sector where extra energy
efficiency efforts are most needed to achieve a higher energy efficiency ambition for
2030. In the case of public authorities this view is even stronger with 67% stating that
more action is needed. It is therefore a legitimate question to explore whether there can
be measures under the EED that foster energy efficiency improvements in transport in a
manner complementary to the other existing policy instruments targeting the sector,
including measures reducing the need to travel, shifting travel to more energy-efficient
modes and/or improving the efficiency of transport modes.

Enabling and supporting measures — Consumers, financing, energy services and
support schemes

Consumers & households

Table 1 shows the household sector makes up around a quarter of all EU FEC. The
behaviour of consumers and citizens has an important impact on this energy consumption
and the EED contains several provisions that support the empowerment of citizens and
consumers, including:

e The establishment of more frequent and transparent billing re§imes based on the
actual consumption patterns at the end use level (Articles 9-11°%);
e Information and empowerment programmes (Article 12), and;

e The exchange and dissemination of information and awareness raising (Article
17).

In addition, it contains provisions that aim to tackle long-standing socio-economic
challenges like energy poverty (Article 7) and the split of incentives between tenants and
owners or among owners (Article 19).

Despite these provisions, the evaluation has shown that Member States struggle to
address consumer behaviour and consumer empowerment aspects in promoting energy
efficiency, in particular at more local levels. This results in insufficient incentives for
consumers to realise energy efficiency improvements and to tackle high upfront costs and
the split incentives problem. This is compounded by a low level of awareness and lack of
information among consumers about the potential of energy services and energy
performance contracting.

Moreover, certain energy efficiency changes may involve significant hassle costs for
those carrying out the investment, which increases the costs of the investment. For
example, disruption caused by building works or the efforts needed to identify
appropriate financial support schemes. In particular, if the estimated relative gain is

' Energy efficiency in the transport sector: policy evaluation and evaluation in some European countries.

Eva Valeri, Amanda Stathopoulos, Edoardo Marcucci
Please note that the metering and billing provisions on electricity were moved to the electricity
Directive during the 2018 revision of the EED. Similar provisions related to gas are intended to be
included in the ongoing revision of the gas legislation.
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small, then the hassle costs can act as a significant barrier, especially if there is
uncertainty around the benefits of the investment.

This is exacerbated by the fact that the additional benefits of energy efficiency measures
— for example regards health, local air pollution, poverty alleviation, energy security,
local job creation, etc. — are often not known or taken into account by economic operators
or society. As a result of the pervasive externalities linked to these co-benefits, which are
not priced, ‘rational’ economic operators do not take them into account when taking
decisions. This results in an underinvestment in energy efficiency.

While the EED already provides some incentives for Member States to address energy
poverty (e.g. Article 7), stakeholders consider energy efficiency as the most effective
solution to alleviate energy poverty and suggested to use the revision to overcome some
of the potential negative distributional impacts of pricing measures (see Error!
Reference source not found. for a more detailed discussion of the link between energy
efficiency and energy poverty).

Financing

Achieving energy savings requires investment in energy efficiency (such as insulation to
reduce unwanted heat transfers or the acquisition of new equipment that requires less
energy to operate). While investments are expected to be paid back over time through the
avoided cost of the energy saved, bridging financing is often needed.

The CTP IA estimated that average annual energy system investments needs (excluding
transport) in the period 2021-2030 to achieve the 55% level of ambition would be
between €401 and 438 billion. Energy efficiency faces one of the largest investment
gaps, estimated at around €165 billion. This is mostly due to higher rates and stringency
of building renovation.

The problem is that, despite the profitability of investments, a complex set of market and
regulatory barriers may limit the access to finance. Finance market imperfections, in
particular at local and regional level, a fragmented market, complex procurement rules
and decision making processes (e.g. multi-family apartment buildings), split incentives,
scarcity of public funding and difficulty to combine different sources of financing or
lending solutions not adapted to energy efficiency needs, are some of most important
barriers.

Several pieces of EU legislation aim to address these barriers (over and beyond their
impact on energy efficiency investments. The EED contain two specific provisions aimed
at overcoming some of these barriers: Article 19 on split incentives and Article 20 on
support for energy efficiency investments at Member State level by facilitating the
establishment of national financing facilities for energy efficiency. However, the
evaluation showed that this has only been partially successful. In addition, the lack of
available data on the level of energy efficiency investments and financing in the Member
States does not allow a comprehensive assessment of the magnitude of the financing
measures put in place (and thus hampers a thorough evaluation of their effectiveness).

On the other hand, the evaluation found that the requirement for the Commission to assist
the Member States in setting up financing facilities and technical support has been
effective, due to its active role over the past years through EU funding programmes and
support measures. This is expected to continue until 2030 and beyond, in particular under

the NextGenerationEU recovery instrument (under which Member States have to ensure
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that a minimum of 37% of actions included in their Recovery and Resilience Plans
contribute to climate action), cohesion funding and InvestEU. In total, this would amount
to around 12-14 billion per year in EU funds between 2021 and 2027%.

About half of the PC respondents consider that Article 20 has contributed to facilitate
access to finance for energy efficiency projects, although the impact of the specific
provisions was often considered as moderate at best.

Certification, accreditation and qualifications

In the PC 92% of respondents said that they were aware of the certification, accreditation
and qualification schemes for providers of energy services, energy audits, energy
managers and installers in their Member State. Respondents’ views on the benefits of
qualification schemes vary as shown in Table 2 below:

Table 2 Stakeholder opinion on certification and accreditation scheme benefits

Benefits of certification and accreditation schemes

Ensures availability of skills (providers of energy services, energy auditors, energy managers and installers)

26%

Ensures quality of energy services offered by energy service providers

17%

Increases confidence in the energy services sector

12%

Facilitates the development of the energy services markets

11%

Other

34%

In terms of effectiveness, most stakeholders (68%) thought the schemes were effective to
some extent, with 22% saying they were fully effective and 10% finding them not
effective.

Energy services, support schemes

The implementation of energy efficiency measures also requires a supporting structure,
for example as regards the availability of a skilled workforce (e.g. installers, energy
auditors) or energy services companies. The EED enables the establishment of such
structures, in particular through obligations on the availability of qualification,
accreditation and certification schemes (Article 16) and the promotion of the energy
service market and energy performance contracting (Article 18).

With regard to energy services, 56% of PC respondents said that the EED had
contributed to the development of the energy services market. Nevertheless, their
effectiveness was uneven and diminished due to persistent barriers in the market. When
asked for the important factors for the development of energy services the responses are
shown in Table 3 below:

% For a more detailed overview of available instruments please see Commission Staff Working

Document: “Support from the EU budget to unlock investment into building renovation”
accompanying the Renovation Wave Communication (SWD(2020) 550 final)
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Table 3 Stakeholder opinion on energy services market contributory factors

Important factors that contributed to the development of the energy services market
Financing and support mechanisms have been made available 57%
Information about energy services has been made available to SMEs and consumers 55%
Certification and accreditation schemes ensured the needed skills are available 39%
Regulatory framework has been properly set 29%
Model energy performance contracts have been developed and deployed 14%
Other 20%

Of these, the most relevant (financing and information) are addressed elsewhere. The
third most important factor, certification and accreditation, is discussed above and this
supports the importance of its relevance for energy services.

2.2.3. Driver 3 - Lack of systematic information about the impacts of
energy efficiency measures

Measuring the impacts of energy efficiency policies requires measuring the bottom-up
impact from specific policies, measures and actions in many sectors. This is challenging
and requires robust methodologies, which capture rebound effects, interaction or overlaps
between the different measures, as well as ‘additionality’ compared to the situation where
energy savings could have happened without a policy measure in place.

The evaluation shows that comprehensive information on the impacts of energy
efficiency measures at national level is often lacking, except for measures reported under
Article 7, which requires Member States to establish specific calculation methodologies
for capturing energy savings per measure.

Due to the absence of reporting, information on the impact of several provisions is
missing or uneven, for example as regards energy efficiency uptake in public
procurement, energy transformation, transmission and distribution (Article 15) or
national qualification, accreditation and certification schemes (Article 16), making it
challenging to assess and compare the impacts of Member States’ energy saving
measures. As indicated above, this also applies to the impacts of financing measures.

Moreover, in some important sub-sectors, such as ICT, there is a lack of reliable,
disaggregated information about energy consumption. The limited resources made
available at Member States level to develop new high-quality European statistics for
monitoring energy efficiency improvements in detail exacerbate this.

Due to lack of robust monitoring and measurement, expected energy savings from
planned policies are often overestimated. The Member States’ Task Force identified this
as one of the reasons why progress towards achieving the energy efficiency targets is
low.

These findings are supported by independent research® that also indicates the poor
quality of underlying data, and that more resources are needed to enhance the availability
and quality of data and reporting on demand side energy efficiency in all Member States,

% The Potential for Energy Efficiency in the EU Member States — A Comparison of Studies. 2017.

Katharina Knoop and Stefan Lechtenbohmer. Research Group Future Energy and Mobility Structures,
Wuppertal Institute for Climate, Germany.
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which would highlight the large savings that addressing the causes of underinvestment in
energy efficiency could deliver.

These concerns about the monitoring framework are supported by 72% of PC
respondents, who indicated that the EED has not provided the right monitoring and
enforcement mechanisms to achieve national energy efficiency targets.

2.3. How will the problem evolve?

The increased awareness of the importance of effectively addressing climate change, of
the need to act swiftly and of the role that energy efficiency plays in that context are
expected to drive policy makers, investors and the citizens at large to give a higher
priority to energy efficiency.

However, the identified weaknesses in the existing legal framework, including the EED,
and the underlying market failures and market barriers will not be solved autonomously.
Member States’ ambition, which has been insufficient so far, needs to be supported by
strong and effective policies and measures at EU level.

Prior to the COVID-19 crisis, the EU was not on track to meeting its 2020 energy saving
targets®”. The above-mentioned Task Force reported in January 2019 that possible, and at
least partial, explanations for this were good economic performance, low oil prices, and
cold winter and warm summers during some years. The main increases in energy
consumption were observed in buildings followed by transport and industry.

The latest EU27 energy consumption figures for 2019 showed that PEC was 1 352
million tonnes of oil equivalent (Mtoe), which is 3.0% above the 2020 target and 19.9%
away from the current 2030 target. FEC was 984 Mtoe: 2.6% above the 2020 target and
16.3% away from the 2030 target. These are decreases of 2% in PEC and 1% in FEC
compared with 2018.

The COVID-19 crisis has influenced energy demand, which might make the achievement
of the 2020 targets possible. However, this impact is expected to be short-term, since it is
not attributable to policies, measures and structural changes to increase energy
efficiency®. With a possible rebound effect, it would still be hard to reach the current
2030 target.

While there might be some longer-term impacts of the COVID-19 crisis on energy
consumption (e.g. remote working, video conferencing are likely to remain at higher
levels than would previously have been expected), a number of energy consuming
economic activities may simply have been postponed rather than cancelled. Therefore,
the long-term energy impacts of these changes are at least uncertain, but more probably
limited.

65 Report from the Commission to the European Parliament and the Council — 2019 assessment of the

progress made by Member States towards the national energy efficiency targets for 2020 and towards
the implementation of the Energy Efficiency Directive as required by Article 24(3) of the Energy
Efficiency Directive 2012/27/EU (COM(2020) 326 final)

The IEA (https://www.iea.org/reports/energy-efficiency-2020/covid-19-and-energy-efficiency) notes
that the changes in primary energy intensity mainly reflect the pandemic’s impact on the economy.
Historical GDP and energy intensity data suggest that large falls in GDP, like those in 2020, tend to be
followed by falls in the future energy intensity improvement rate.
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The assessment of the Member States’ energy efficiency contributions included in their
NECPs has shown that the current EU energy efficiency targets for 2030 will not be
achieved with the policies planned. The CTP IA concludes that it is unlikely that the
necessary higher levels of energy efficiency needed would be achieved through market
forces, current market organisation and technology development alone, meaning that
further efforts are needed.

In conclusion, while the 2020 energy efficiency target may have been achieved due to
exceptional circumstances, increased efforts are required to achieve a reinforced energy
efficiency ambition level in line with the 55% GHG emissions reduction target as set out
in the CTP.

3. WHY SHOULD THE EU ACT?
3.1.  Legal basis

The EED was adopted under Article 194 of the Treaty on the Functioning of the
European Union (TFEU) in 2012 as the key instrument for reducing the EU's primary
and final energy consumption in 2020. In 2018, it was partially amended in view of the
EU’s 2030 targets.

Article 194 TFEU, paragraph 1, states that the aim of Union policy on energy includes
ensuring security of energy supply and promoting energy efficiency and energy saving.

This provides the appropriate legal basis for further action to promote energy efficiency
and energy savings.

3.2.  Subsidiarity: Necessity of EU action

The underlying problems causing a shortfall in energy savings (compared to the optimal
level from the perspective of society) are the same across the EU and are present
everywhere.

In view of the external costs®” of energy consumption (e.g. greenhouse gas emissions, air
pollutant emissions, energy security), actions to increase energy efficiency and reduce
energy use are likely to lead to benefits beyond national borders. For trans-boundary
problems, Member State action is unlikely to lead to optimal outcomes.

In the presence of a higher climate target, which requires a higher energy efficiency
target, EU action must supplement and reinforce national and local action. It is worth
underlining that the Governance Regulation already foresees the obligation for the
Commission to act in case of a lack of ambition by the Member States to reach the
targets, thus de facto formally recognising the essential role of EU action in this context.

Coordination at the European level, in fact, enhances energy security and environmental
and climate benefits, and EU action is thus justified on grounds of subsidiarity in line
with Article 191 TFEU. In addition, the nature of the instrument and of the fact that the
energy efficiency target is not binding at national level respects the principle of

67 . . . . .
An external cost occurs when producing or consuming a good or service imposes a cost (negative

effect) on a third party
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subsidiarity. Member States retain the same level of flexibility in terms of selecting their
policy mix, sectors and the approach to achieve the required energy savings by 2030, by
taking into account the national context and specificities. However, energy is a policy
field with high investment needs. A coordinated approach at EU level can create trust,
reliability and continuity, increasing the likelihood of different actors investing and
getting involved. Policies at EU level can also create a just and fair transition for
countries and regions with economies that may be significantly impacted by changes in
industrial structure or employment as a result of the energy transition towards
decarbonisation. Coordinated action at the EU level, furthermore, enables fuller account
to be taken of the different capabilities to act among Member States.

3.3.  Subsidiarity: Added value of EU action

As discussed previously, energy efficiency policies are a crucial mechanism to reduce
greenhouse gas emissions, something which is also highlighted in the evaluation of the
EED and OPC. In this regard, coordinated EU policies have a better chance of
transforming the EU to a climate neutral continent by 2050.

The EU’s energy and climate targets for 2030 are collective targets. Nevertheless, many
actions to reduce energy consumption are taken at Member States’ level. In many cases,
this 1s most appropriate. At the same time, action at the EU level can enable and enhance
those efforts by ensuring a more coordinated and harmonised approach, for example by
helping to create larger markets for European suppliers, and ensuring that they are under
the same obligations and rules. This way consumers enjoy the same basic rights and be
provided with comparable and recognisable information across the EU. Delivering on
energy efficiency while empowering consumers requires meaningful, accurate and
understandable information on energy use, related costs, and easy access to a competitive
market of building construction materials (windows, insulation, etc.), heating and cooling
solutions, and other products that help improve energy efficiency.

Effects on the single market concerning growth, investments and jobs creation can thus
be considered when policies and measures are being decided and implemented.
Moreover, the EU single market acts as a strong driver for cost-efficiency in achieving
GHG emission reductions.

A common EU approach to energy efficiency also enables addressing the specific
common challenges such as alleviation of energy poverty. The EED framework allows
for the inclusion of targeted energy efficiency measures by Member States for certain
income classes (for instance promote the achievement of the obligations in Article 7 of
the EED by focusing on reducing energy bills of vulnerable consumers).

The experience from the implementation of the EED indicates that having a common EU
framework is socially just, reduces costs, increases benefits from the internal market and
allows national policy-makers to learn from each other. The EED effectively
complements and catalyses other national and EU measures. Policies adopted at EU level
reflect the close interrelation of the policy areas of climate change, security of supply,
sustainability, environment, internal market, social and economic development. This was
supported by the Task Force of mobilising Member States efforts to reach 2020 energy
efficiency targets, which called for a strong, targeted and common energy efficiency
policy framework to attract the necessary investments, ensure the energy savings are
achieved in a just and fair way.
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4. OBJECTIVES: WHAT IS TO BE ACHIEVED?
4.1. General objectives

In view of the above, the general objective of this initiative is to revise the EED to further
promote energy efficiency and energy savings to contribute optimally to the cost-
effective achievement of the EU 55% GHG reduction ambition for 2030, by achieving a
36-37% energy efficiency target as shown in the Climate Target Plan.

4.2.  Specific objectives

Based on the considerations set out in chapters 2 and 3, the intervention has the following
specific objectives:

e Objective 1: Strengthen incentives in support of ambition and efforts in the Member
States to achieve a 36-37% energy efficiency target;

e Objective 2: Reinforce the EED to better address market barriers and failures;

e Objective 3: Improve understanding of impacts of energy efficiency measures taken
by Member States, while optimising the administrative burden through the approach
of the Governance Regulation.

The revision of the EED also needs to consider the broader objectives of the European
Green Deal, which aims to leave no one behind and to deliver a sustainable economy.

Furthermore, as this is a revision of an existing Directive, the Better Regulation
framework requires exploring the potential for simplification and improving the
efficiency of the legislation (e.g. by reducing regulatory costs and administrative burden).

Table 4 sets out the relation between the problem, the problem drivers and the objectives.

Table 4: Problem, drivers and objectives

Problem Current policies and measures are not sufficient to meet the 2030 energy
efficiency target

Problem Insufficient Continued existence of | Lack of systematic information

drivers incentives to barriers to energy about the impacts of energy
drive Member efficient behaviour, efficiency measures
States” ambition | including for
and efforts investments

General Promote energy efficiency to ensure a 36-37% energy efficiency target for final

objective energy consumption to contribute optimally to achievement of the EU 55%
GHG reduction ambition for 2030.

Specific Strengthen Reinforce the EED to | Improve understanding of impacts

objectives | incentives in better address market | of energy efficiency measures
support of barriers and failures taken by Member States, while
ambition and optimising the administrative
efforts by burden through the approach of
Member States the Governance Regulation
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5. WHAT ARE THE AVAILABLE POLICY OPTIONS?

5.1. What is the baseline from which options are assessed?

All the ‘Fit for 55° initiatives are considered as one package and share a common
baseline. Concerning energy system modelling, the EU Reference Scenario 2020 (REF)
is the common starting point for energy system modelling in the impact assessments for
all the initiatives of the ‘Fit for 55 Package). More details about the Reference scenarios
(including assumptions and main results) is presented in Error! Reference source not
found.. A separate publication dedicated to the Reference scenario contains complete
information about preparation process, assumptions and results®®. The most relevant
information for this assessment is also presented in Error! Reference source not
found..

REF reflects the agreed 2030 EU climate and energy targets: at least 40% GHG
reduction, at least 32% renewables share and at least 32.5% energy efficiency (energy
efficiency target is, however, not achieved — see below). REF also reflects main policy
tools at EU level to implement these targets as well as the aggregate ambition and, to the
extent possible, the complete range of foreseen national policies and measures of the
final NECPs that Member States submitted in 2019 according to the Governance
Regulation®. In particular, at the EU level, the REF2020 takes into account the
legislation adopted in the Clean Energy for All European package’".

The REF also takes into account the energy system impacts of the COVID-19 crisis that
already heavily impacted the EU and Member States’ economies in 2020/2021. The
Reference scenario does not assume intensification of any type of policies beyond what
Member States have already implemented or committed to (including any intensification
of non-regulatory instruments).

For 2030, REF projects that final energy consumption is 886 Mtoe, which is 29.3%
below the trajectory of the 2007 Baseline and thus below the agreed 2030 energy
efficiency target of at least 32.5%. Both projections are in line”' with the Commission’s
assessment of final NECPs’?. In REF, GHG emissions from the European Union in 2030
(including all domestic emissions & intra EU aviation and maritime) will be 43.7%
below the 1990 level. An EU allowance price of 30 EUR/tCOjeq. in 2030 drives
emissions reduction in the ETS sector.

Primary energy consumption decreases by almost 17% in 2030, compared to 2015. Over
the same period of time, final energy consumption decreases by almost 8%. Figure 6
shows final energy consumption by sector in the reference scenario.

8 Link to webpage with publication — to be available in June

% Regulation (EU) 2018/1999

0 COM(2016) 860 final. This legislation was adopted in 2019 and will be transposed within maximum
two years’ time in the Member States’ legislation.

Primary energy consumption reduction projections in REF (32%) are, however, close to the agreed
target for 2030. This is not in line with the Commission’s assessment that indicates that the gap in final
energy consumption is mirrored by the gap in primary energy consumption. The REF projections,
however, capture the latest evolutions in the power generation, notably coal phase-out (not fully
reflected in the NECPs) and the latest technology outlook for renewables in power generation (notably
smaller role of biomass).

7 COM/2020/564 final
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Figure 6: Final energy consumption by sector.
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The reference scenario models the policies already adopted, but not the target of net-zero
emissions by 2050. As a result, there are no additional policies driving decarbonisation
after 2030. However, climate and energy policies are not rolled back after 2030 and
several of the measures in place today continue to deliver emissions reduction in the long
term. By 2050, GHG emissions in the EU are projected to be 60.7% lower than in 1990
and final energy consumption is projected at 792 Mtoe. These results fall short of the
European goal of climate neutrality by 2050.

All the other scenarios used in this Impact Assessment are built on the REF scenario. The
REF is similar to the Baseline used in the CTP Impact Assessment, however, it
incorporates in much more detail Member States’ policies and objectives as put forward
in their NECPs and makes assumptions on the impact of the COVID crisis linked to
recent macro-economic forecasts.

The projected energy use for 2030 in the baseline referred to above falls short of meeting
the required level of energy savings as defined by the CTP.

5.2.  Description of the policy options

Addressing the problems and drivers outlined in chapter 2, and meeting the objectives set
out above, will require improvements to the EED across many areas. In this context, 63%
of PC respondents support stronger implementation and enforcement, and 41% favour
additional technical support for Member States. This was also acknowledged by the
Member States themselves, which called for increased capacity building and exchange of
best practices in view of meeting the 2030 targets. These general views have informed
the measures explored.

Based on the evaluation outcomes, an assessment of the final NECPs, the support study,
the results of stakeholder meetings and the PC, a broad set of potential measures was
identified. These were then further assessed based on their pertinence, feasibility and
coherence with the existing framework to produce a shorter set of retained measures,
divided into ‘intermediate’ and ‘higher’ ambition packages. A distinction was also made
between regulatory and non-regulatory measures.

5.2.1. Policy measures to address driver 1 — Insufficient incentives to drive
ambition and efforts by Member States

1. Energy efficiency targets at EU and Member State level

31

www.parlament.gv.at



Under BAU, the EU level energy efficiency target set in the EED determine the overall
level of energy efficiency efforts that Member States must collectively attain by 2020 and
2030. This target is expressed in the EED as a percentage of energy efficiency
improvement (in Article 1) and as a maximum level of final and primary energy
consumption (in Article 3). Although the Governance Regulation provides for a
mechanism that allows for EU measures in case these targets are not met, they remain
indicative, unlike the EU-level targets for GHG emissions reduction and the share of
renewable energy.

Making the EU-level energy efficiency targets binding would align them with the other
Green Deal targets and make it clear that they are of equal importance (TARGET.1).

Although the Directive requires each Member State to set “an indicative national energy
efficiency target”, there is no indicator of how the efforts ought to be spread among the
Member States and there may be reasons for some Member States to take more action
than others.

Figure 7 Stakeholder views of the factors that most helped achieve the objectives of the EED
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nature of left to EU level to set for national of the EED monitoring
certain EED  Member targets national planning covering and
measures States under targets policies and energy reporting
the EED measures  supply and framework

demand at EU level

The evaluation of the EED showed that Member States have made efforts to promote
energy efficiency and the EU energy efficiency target and the binding measures have
contributed to this. Nevertheless, the efforts fell short of the required energy efficiency
ambition in some Member States and for the EU as a whole. In the PC responses, as
shown in Figure 7 above, 42% of stakeholders who thought the EED had helped to
promote energy efficiency believed that the national targets had been important. Of those
who believed the EED had failed to achieve its objectives, 57% indicated that the
absence of binding national targets was one of the factors.

Whether or not Member States have a binding target can have an impact on the certainty
with which the overall EU target will be achieved. This is likely to also have an impact
on the degree of certainty for business operating in the field of supplying energy saving
solutions. It also impacts on the scope for the Commission to effectively enforce
compliance with these targets, e.g. through infringement action.
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In view of these potential benefits, options are explored for targets for Member States. In
their PC responses, overall 36% of responses favoured indicative national targets while
47% favoured binding national targets. The responses disaggregated by category of
respondent are shown in Figure 8. It can be seen that public authorities’ views are close
to the average while businesses and civil society have opposing views that diverge from
the average. In view of this, two further options are explored of setting indicative
Member State targets (TARGET.2) or binding targets (TARGET.3).

Figure 8 What should be the nature of the national targets
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A further aspect that is important to explore is how the overall effort should be
distributed across Member States. No indication is given in the current EED. However, in
contrast, both the Effort Sharing Regulation and the Renewable Energy Directive have
mechanisms to distribute effort based upon a set of parameters. In the case of the RED,
this provides the basis against which Member State efforts are assessed, even though it
does not have a mandatory effect. Having indicative benchmarks for Member States
could facilitate more constructive dialogue on the level of ambition and the possible
closing of any ambition gap by Member States (as shown by the experience with the
collective ambition gap for RES in the draft NECPs). This aspect therefore is also
explored.

As regards the way such indicative benchmarks would be established, the Commission is
currently studying different alternatives but, following the experience gained with a
similar approach for renewables, it is considering a formula based on a set of criteria
taking into account national circumstances. Tentatively, this could be based on the
following criteria (having an equal weight):

e Fixed rate (all Member States have to decrease their energy consumption — same
rate as for the EU compared to REF2020 i.e. 9%);

e Energy intensity (EU ambition multiplied by intensity factor FEC/GDP);
e Wealth (EU ambition multiplied by wealth factor GDP/capita);
e Energy savings potential (it is associated with PRIMES MIX scenario results).

Other criteria and weightings are possible but these are still under consideration.

The approach to the definition of the target that currently uses both FEC and PEC
remains unchanged in the absence of clear evidence of need for any change since the last
revision of the EED in 2018.

Options:
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Nature of the target.

e BAU:
EU-level target is not binding and Member States’ voluntary contributions are
delivered through NECPs

e TARGET.1:
Binding EU-level energy efficiency targets
e TARGET.2:

Indicative national benchmarks based upon a mechanism for distribution of effort
taking account of relevant parameters

e TARGET.3:
Binding national targets

2. Energy savings obligations

Article 7 is an important provision delivering around 50% of Member States’ savings
necessary to meet the overall EU energy efficiency target. It requires Member States to
achieve a total amount of energy savings by the end of the obligation period and provides
a specific rate for new annual energy savings to be achieved by Member States. A
detailed description of how Article 7 works and the types of actions taken by Member
States under it is set out in Error! Reference source not found.. Under BAU the
requirements for Member States are not given any specific focus and they therefore have
full flexibility how to target their efforts.

In the PC, 47% of respondents who believed that the EED had been important in
promoting energy efficiency said that the binding nature of Article 7 was part of the
reason for that as shown in Figure 7, with civil society thinking it much more important
and business a bit less. The PC asked how Article 7 might be amended in view of the
need for a higher level of energy savings. Figure 9 below show the responses by
stakeholder group. Public authorities showed the least support for all aspects with
businesses showing the second least support. Civil society and EU citizens were the most
positive about almost all of the options.
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Figure 9 Stakeholder views of the Article 7 elements to address for higher energy savings
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On possible specific changes, in the PC 69% supported requiring a certain level of energy
savings from building renovations and half the respondents supported requiring Member
States to target specific (undefined) sectors. Some 60% of respondents supported
requiring a certain level of energy savings in transport. As already noted, transport
accounts for a third of all final energy use yet only 5% of the measures reported under
Article 7 are transport specific. In the transport field it is acknowledged that it is
necessary to follow an ‘Avoid-Shift-Improve’ methodology to address energy use and
GHG emissions. While the EU addresses the ‘Improve’ element of vehicle efficiency
through EU standards, there is limited action to address the other two legs. This is not
because these actions are not cost-effective. Analysis shows that different types of
actions can have high benefits’

An often encountered difficulty is that these benefits occur in different areas such as air
quality, noise, health, and energy savings, and that hence they are not always seen
holistically. There are therefore clear public policy benefits to encourage further
intensification of measures in this area and this is explored further (ESQ.1). While the
average of energy savings from the transport sector is 5%, some Member States such as
Italy and Spain are planning to deliver respectively 23% and 38% of their savings in this
sector.

The added value of a sub-target for transport in article 7 would be to focus attention and
measures by Member States (as well as stakeholders) on a sector where energy
consumption is still increasing and where energy efficiency improvements are long
overdue. Also, such a target could be used for enforcement by the Commission.

B https://www.eutransportghg2050.eu/cms/assets/Uploads/Reports/EU-Transport-GHG-2050-11-Task-8-

FINAL-29July12.pdf
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The level of such a target would have to be above 5% and below what some Member
States are planning to achieve (e.g. up to 40%). It can be achieved by a reinforcement of
the proposed policies and actions in the Sustainable and Smart Mobility Strategy, which
are expected to lead to tangible energy savings (such as modal shift, transport system
optimisation, seamless mobility etc.), for example thanks to subsidy schemes, regulations
and incentives that would ensure the assumed impact (i.e. energy savings) is delivered in
reality. In view of the EU funding, which is being provided to support building
renovation, it could be reasonable to ensure that a proportion of it is specifically targeted
at addressing energy poverty, which has been identified as a major challenge for the EU,
due to the fact that nearly 34 million Europeans are unable to afford keeping their homes
adequately warm in 2019. Such a programme would contribute to the savings required by
Article 7. Stakeholders have called for measures and requirements at EU level to
accompany Member States’ social safeguarding policies, whilst delivering targeted
energy savings among energy poor households.

In workshops organised with stakeholders to discuss the energy saving obligations, a
number of stakeholders identified energy efficiency measures as the most effective
solution to alleviate energy poverty, and to mitigate social impacts from pricing
measures, e.g. from carbon pricing under an extended ETS.

Stakeholders also stated that NECPs submitted by Member States failed to address a
sufficient level of policy measures alleviating energy poverty. They called upon the
Commission to ensure that energy efficiency improvement measures alleviating energy
poverty are planned and implemented throughout the EU by all Member States and to
ensure that vulnerable customers have access to technical and financial support. In total,
61% of respondents voiced some to a high degree of importance to requiring a specific
share of measures to address energy poverty and this is explored further (ESQO.2).

This could be achieved by obliging Member States to deliver a certain percentage of the
annual energy savings obligation to come from measures directed at energy poor and
vulnerable households, to require a certain number of measures to address energy
poverty, or to prioritise energy poor and vulnerable households when implementing
energy efficiency measures. As energy poor households often live in poorly insulated
housing, building renovation is a very cost-effective measure to address energy poverty
and brings additional benefits in terms of increased job creation, skills improvement,
comfort, air quality and health. Social policy, and therefore measures to address energy
poverty, is primarily the responsibility of Member States. Nevertheless, supporting
energy poor households to reduce their energy consumption through targeted funding
programmes is a mechanism that can help to reduce their energy consumption and
expenditure. The Commission has issued a Recommendation to Member States™ and
uses EU funding programmes to address the issue.

While sub-targets for other key sectors (e.g. heating and cooling) could also be
considered, the specific nature of transport (i.e. large and increasing energy consumption;
limited success of existing policies) and energy poverty (i.e. key to address for just
transition and mitigating distributional impacts of ETS extension) make these sectors a
priority for action under the EED.

™ Commission Recommendation (EU) 2020/1563 of 14 October 2020 on energy poverty C/2020/9600,
OJ L 357,27.10.2020, p. 35-41.
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In view of the need to accelerate the transition to electrification to reduce GHG
emissions, for example through the promotion of heat pumps, and align the energy
savings with the rapid need to decarbonise energy use, the option of excluding energy
savings from fossil fuel using technologies being counted under the ESO will be
explored (ESQ.3).

Finally, an alternative option (ESQ.4) would be to replace the Article 7 scheme by an
EU-wide scheme of tradeable certificates for energy savings often referred to as White
Certificates. Such a scheme may present opportunities and also challenges’® and further
details are provided in Error! Reference source not found..

Measures:

e BAU:
Member States have flexibility on how to target their savings efforts under
Article 7.

e ESO.1 (Energy Saving Obligation.1):
Require a share of the energy savings to come from transport.

e ESO.2 (Energy Saving Obligation.2):
Require a minimum share of energy savings to be achieved in vulnerable
households to contribute to alleviating energy poverty.

e ESO.3 (Energy Saving Obligation.3)
Exclude energy savings from measures promoting savings from fossil fuel using
technologies.

e ESO.4 (Energy Saving Obligation.4)
Replace the Article 7 scheme by an EU-wide scheme of tradeable certificates for
energy savings.

3. Energy Efficiency First (EE1st) principle

Energy Efficiency First (EElst) principle is a guiding principle of EU energy policy,
already set out in the 2015 Energy Union Communication’®, and the need to prioritise
energy efficiency is recognised in the European Green Deal. The principle is defined in
the Governance Regulation as “taking utmost account in energy planning, and in policy
and investment decisions, of alternative cost-efficient energy efficiency measures to make
energy demand and energy supply more efficient, in particular by means of cost-effective
end-use energy savings, demand response initiatives and more efficient conversion,
transmission and distribution of energy, whilst still achieving the objectives of those
decisions.” Following strong support for this principle from the European Parliament, it
was incorporated in the EED noting that it “contributes to the implementation of the

energy efficiency first principle”.
However, limited progress has been made with applying the EElst principle across

sectoral policies and making it more operational. The feedback from national authorities
and the experience from the NECPs show that the principle is still not fully understood

75
76

Tradable Certificates for Energy Savings (White Certificates) - Theory and Practice)

Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee, the Committee of the Regions and the European Investment Bank —
A Framework Strategy for a Resilient Energy Union with a Forward-Looking Climate Change Policy
(COM(2015) 80 final)
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and needs to be better explained in specific contexts. This was confirmed by two specific
expert meetings where stakeholders indicated that a specific cost-benefit analysis
methodology, manuals and methodologies in line with the EE1st would be useful, as the
application of the principle is quite complex.

At present, the precise application is less clear and the Governance Regulation merely
requires Member States to “fake into account the interlinkages between the five
dimensions of the Energy Union, in particular the energy efficiency first principle”. This
situation with the statements in the EED and Governance Regulations represents BAU.

The Commission, therefore, aims to adopt guidance on the application of the EElst
principle together with the ‘Fit for 55° package so as to facilitate and clarify its use. This
is included in the non-regulatory option (EE1st.1). The non-regulatory measures could
also cover the development of a CBA methodology that includes the co-benefits from
energy savings. However, their voluntary nature will mean that their implementation will
largely depend on the willingness of Member States to apply them. Providing guidance
and requiring application of EE1st are relatively well supported by stakeholders.

In view of this, as a cornerstone of energy policy and with the EED providing the
framework for energy efficiency policy and measures for the EU, the EED would be the
appropriate instrument to provide a legal basis for the practical application of the
principle. In the PC 53% of respondents supported making the “Energy Efficiency First”
principle a compulsory test in relevant legislative, investment and planning decisions in
view of the higher energy savings target for 2030. This option is also explored (EE1st.2).
Figure 10 below shows stakeholder views on which measures are needed to ensure it is
consistently applied.

Figure 10 Stakeholder views on measures needed to consistently apply the EE1st principle

Providing more information to users on energy efficiency and energy _ 71%
consumption of products and infrastructures, considering their life-cycle
Requiring that the “energy efficiency first” principle is applied to all relevant _ .
EU energy policies related to the whole energy value chain S
Requiring that the “energy efficiency first” principle is applied to all relevant _ 52
national energy policies related to the whole energy value chain
Developing guidelines on implementation in relevant policy, planning and _ 54%
investment decisions N
Developing mechanisms to monitor implementation of the principle at _ 51%
national level ’
Others _ 15%
None - 6%

It is also possible to conceive of a stronger requirement for Member States to assess their
legislation in key areas to identify measures that are contrary to EElst principles. This
could be accompanied by an obligation to set up a structure responsible for applying the
EETst principle and monitoring the impacts of policy and investment decisions on energy
consumption (EE1st.3).

Measures:

e BAU:
The EED and Governance Regulation do not provide clarity on the action
Member States should take to implement the principle.
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e EEIlst.1:
Provide Member States guidance on applying the EE1st principle and develop a
CBA methodology including energy savings co-benefits.

e EEIlst.2:
Oblige Member States to implement the EElst principle and test energy
infrastructure projects or plans against alternative energy efficiency measures.

e EEIlst.3:
Member States would be obliged to review their legislation for coherence with
the EE1st principle and establish a body for applying the principle.

5.2.2. Policy measures to address driver 2 — Continued existence of
barriers to energy efficient behaviour, including for investments

4. Obligations for public sector buildings

In the Commission’s original proposal for the EED, it envisaged that the public building
renovation requirement would apply to all public buildings except social housing. It was
estimated that the energy savings till 2020 would amount to 3.4 Mtoe. The final
requirement only applies to central government buildings and these represent somewhat
less than a quarter of all government buildings, and maybe only a tenth. This means that
the energy saving potential from increased renovation rates for these buildings has not
been realised (the underlying renovation rate was reported as around 1.5%). BAU
therefore requires the renovation of 3% of central government building floor area
annually. These buildings are required to be renovated in line with the minimum energy
performance requirements set under Article 4 of the EPBD. PC responses show a
considerable support, except among public authorities, for strengthening the public
building renovation and energy performance contract (EPC) requirements as shown in
Figure 11 below.
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Figure 11 Stakeholder view whether these measures should be considered to strengthen the EED
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In view of the lower energy savings as a result of the limitation to central government
buildings, one option to realise greater energy savings is to increase the target annual
renovation rate (BUILD.2a).

An important reason for requiring public buildings to be renovated was because of the
fact that they are visited by many people and would therefore play an exemplary role in
demonstrating the potential for energy savings. The buildings that are likely to be most
visited by the public are ones that are more a part of their daily life rather than central
government buildings. Therefore, to address this while increasing overall energy savings,
another option is to extend the scope of the requirement, for example to all government
buildings(BUILD.2b).

The energy savings from this provision of the EED depend not only on the renovation
rate and the scope, but also on the depth of the energy renovation carried out. The EPBD
requires all new public buildings to be nearly zero-energy buildings (NZEB) after the end
of 2018 and all new buildings to be NZEB by the end of 2020. The 2018 cost-optimal
reports developed by Member States show that the progressive tightening of the
Minimum Energy Performance Requirements for existing non-residential buildings
undergoing major renovation reveal that for many Member States these minimum
requirements are already at a comparable level to NZEB requirements. While achieving
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the NZEB levels may not be possible for every building due to technical or economic
reasons, in general it could be considered feasible for major renovations. Already ten
Member States have equal requirements for new and existing buildings in their national
legislation transposing the EPBD.

According to the 2020 assessment of the progress made by Member States towards the
implementation of the EED and towards the deployment of nearly zero-energy buildings
and cost-optimal minimum energy performance requirements in the EU in accordance
with the EPBD, the construction market is ready to take steps towards the improvement
of the energy performance of the future building stock. A significant reduction of
relevant technology costs is expected (e.g. in heat pumps, biomass boilers, heat recovery
systems, solar thermal collectors, photovoltaics energy storage, etc.), which could make
it possible to further increase the level of ambition for NZEBs.

A detailed assessment of the progress with energy renovations in buildings including to
NZEB standards’’ illustrates that at present energy renovations represent only a third of
expenditure on renovations. It also showed that at that time some non-residential
buildings were being renovated to NZEB standards but that these were a small proportion
of the total. No barriers to carrying out renovations to this standard are identified in the
report. (BUILD.3)

The provisions on public buildings provide for many flexibilities and conditionalities
allowing Member States to choose alternatives that often result in a lower amount
of energy savings. While a certain level of flexibility is justified to account for national
specificities, it also provides a way for Member States to avoid taking measures that are
perceived to be too difficult despite their clear benefits. The feedback received in the
targeted stakeholder workshop revealed that Article 5 is perceived as a crucial aspect of
the EED, as they consider that the public sector should lead by example. At the same
time, stakeholders expressed the view that because of the limited scope, the limitations of
alternative approach and the absence of a clear link between the regulatory provisions
and available funding, the results are insufficient. Stakeholders also stated that this made
it hard to monitor and led in many cases to only short-term energy savings.

In this context, a recurrent issue is that a number of articles allow alternative ways of
compliance, but these do not always result in the same level of energy savings. For
example, the flexibility given to Member States in view of the renovation target limits its
effectiveness, as it allows to renovate less buildings to the cost optimal level. In addition,
the option of using alternative measures (instead of renovating 3% of building owned and
occupied by central government) often results in energy savings measures (e.g.
awareness raising) that tend to end after only a few years and are often not repeated.
Research shows that individuals tend to slowly resume previous habits, if awareness
raising campaigns are not repeated’®’, and actions of this kind therefore have a limited
effect compared to the actual renovation of a building.

The PC responses echo these findings. Some 47% of stakeholders identify the binding
nature of the EED measures (including Article 5) as important with a majority indicating
that existing flexibilities (e.g. alternative approach in Art. 5) does not allow these articles

77 Comprehensive study of building energy renovation activities and the uptake of nearly zero-energy

buildings in the EU; Ipsos and Navigant; 2019

Information measures to promote energy use reduction across EU Member States. Analysis of
information, empowerment and training measures in Member States National Energy Efficiency
Action Plans. Silvia Rivas, Barbara Cuniberti, Paolo Bertoldi, 2016.

Long term effects of an energy efficiency advertising campaign Klaus Wortmann and Werner
Mohring-Hiiser.

78

79
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to fully achieve their objectives. Buildings are considered as one of the most important
area for strengthening EED requirements as shown in Figure 5 for all stakeholder groups.
Of the respondents, 85% agreed that strengthening the renovation obligation for public
buildings should be considered to achieve a higher ambition, while 15% disagreed.
Among public authorities 72% agreed and 28% disagreed. Moreover, 82% of
respondents support strengthening the energy performance contracting requirements in
the renovation of public buildings.

The evaluation therefore supports the need for strengthening the requirements to drive
more, and more ambitious, renovations of public buildings. In view of this, a reduction of
the flexibility available is therefore explored as an option through the removal of the
alternative method (BUILD.4).

Measures:

e BAU:
The public building renovation requirement applies only to central government
buildings, requires 3% of the floor area to be renovated annually, only requires
renovation to minimum energy performance requirements and allows for
alternative approaches.

e BUILD.1:
Provide further guidance and necessary tools to national authorities and
procurement officials, and strengthen the existing support fora (e.g. Concerted
Action) to guide Member States towards renovation and uptake of energy
efficiency requirements in building procurement and management practices.

e BUILD.2a:
Increase the overall ambition through an increased annual target.

e BUILD.2b:
Increase the overall ambition through a wider scope.

e BUILD.3:
Strengthen requirements to achieve the obligations, for example renovations to
the Near Zero Energy Building (NZEB) standard.

e BUILDA4:
Delete the alternative method in Article 5.

5. Obligations for public procurement

Under BAU the EED requires central governments to purchase only products, services
and buildings with high energy-efficiency performance. This is limited by possible
exclusions on grounds of cost-effectiveness, economic feasibility, sustainability,
technical suitability and sufficient competition. There is no definitive information
available about the impact of applying BAU as there are no reporting requirements for
this.

In the PC, 85% of all respondents, and 63% of public authorities, agreed to some degree
that strengthening the energy efficiency requirements for public procurement should be
considered as a way to contribute to achieve a higher energy savings ambition. Figure 11
shows this support by stakeholder group.

The PC also asked whether the requirement for central governments to purchase only
products, services and buildings with high energy-efficiency performance helped to
develop a market for energy efficiency products and services. In response 64% said no.
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They were then asked about the reasons for this and the options as well as the proportion
supporting them are shown below in order of decreasing support:

Table 5 PC ranking of reasons why EED procurement measures have not developed a market for
energy efficient products and services

It is too easy to evade the requirement to purchase highly energy efficient products, services | 67%
or buildings on grounds such as cost-effectiveness, economic feasibility or technical
suitability

The scope is too limited as it applies only to the central government bodies 63%

It is too difficult for public bodies to identify energy efficient products in case they are not | 49%
regulated under the EU Energy Labelling rules

Public authorities lack specific guidelines to improve their purchasing practices 47%

There is no obligation to apply Green Public Procurement criteria 39%

Of these issues, there is clearly potential to reduce the conditionalities that are reported to
be used to avoid the requirements as well as to extend the scope beyond central
government. It is less clear what can be done to assist public bodies identify efficient
products not covered by energy labelling, but it is in any case likely that these will be
classes of products that are less energy using. This aspect might usefully be addressed in
guidance that could be expanded and through the existing supporting fora.

Stakeholders in the targeted workshop on energy efficiency in the public sector and in the
PC called for an extension of the scope to all public administration levels, and the need to
raise awareness and capacity of public administrations for applying energy efficiency
criteria in public procurement more systematically.

The aspect with the least support is to require Member States to take into account Green
Public Procurement criteria, e.g. related to circular economy and climate resilience.
While this might be desirable for wider reasons, and for example for public buildings
above a certain threshold, this option is discarded since it would be outside the legal
scope of the EED. Nevertheless, efforts could be made to encourage the use of such
criteria.

Efforts could be made to do this through non-regulatory means. For example the
Commission could provide further guidance and tools to national authorities and
procurement officials. It can strengthen the existing support fora (e.g. Concerted Action)
for Member States and to assist them in taking Green Public Procurement (GPP) criteria
into account e.g. related to circular economy and climate resilience (PROCURE.1).

Central government procurement is estimated to only account for about 16% of all public
procurement. Therefore, extending the EED requirements to all public authorities would
substantially increase their impact and has a high support among stakeholders and is
therefore assessed (PROCURE.2)

Measures:

e BAU:
Central governments to purchase only high energy-efficiency performance
products, services and buildings subject to possible exclusions.
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e PROCURE.1:

Continue and expand support efforts to boost energy efficiency in procurement.
e PROCURE.2

Extend the energy efficient procurement obligation to all public bodies.

Given the exemplary role of the public sector an overall obligation to save energy in the
public sector would frame the specific obligations of energy efficiency procurement and
renovation of public buildings. This obligation would ensures that the public sector
contributes its fair share to the energy efficiency targets in particular and to the
decarbonisation of the economy in general. It will also ensure that it is not left out from
the efforts. This is particularly important as the public sector offers public services to all
the population and thereby it will bring benefits to all in accordance with the Green Deal
Objective of letting no one behind.

6. Industry

Industry can be addressed by the EED measures relating to energy efficiency obligations
where Member States may choose to address specific measures to industry. There are
also specific provision in the EED relating to the use of waste heat from industry and the
use of cogeneration that are addressed under heating and cooling.

The other main avenue of action in the EED is through the promotion of energy audits
and the obligation for non-SME enterprises to carry out an energy audit at least every 4
years (BAU). The evaluation identified important limitations in these provisions, such as
the lack of monitoring requirements for energy audits, the absence of an obligation to
implement audit recommendations, difficulties related to application of the SMEs
definition, and missing incentives for implementing energy management systems.

In the PC, stakeholders indicated that industry was the third most important sector in
terms of the impact the EED has had on promoting energy efficiency. They also indicated
that the audit obligation for large enterprises was the second most important in terms of
the EED’s effect on energy savings (41% of all responses and 63% of public authorities).
Support provided to SMEs to carry out energy audits, learn about their energy
consumption and identify energy saving opportunities ranked fifth (26% of all responses
and 33% of public authorities).

It has been observed that there is a low implementation of audit recommendations. While
there are likely to be multiple reasons for this, one could be that the person responsible
for the audit may not have any budget or power to have the findings implemented.
Another is that the managers of the business may not be aware of the economic potential
offered by energy savings in their business and therefore do not properly take this into
account in their planning. An obligation for the results of the audit to be seen and
approved by the management of the business could ensure that this is less likely to occur.

Other options to increase business awareness of energy saving potential may exist though
benchmarking enterprises in a specific sector. This already happens through a private
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sector imitative for the refining industry®® (where energy use is a key parameter) and the
IEA is also seeking to promote further benchmarking®'.

With regard to strengthening the EED, as shown in Figure 5, industry was indicated as
the fourth most important area (52% of respondents) where more effort should be made
to achieve the higher ambition for 2030. As shown in Figure 11 by stakeholder group,
around 66% of respondents supported to some degree that an obligation to implement
some audit recommendations was desirable. A slightly smaller proportion (59%) thought
that that requiring free audits for SMEs should be considered. However, support for these
options from business and public authorities was low.

Around 61% of all respondents thought that the current mandatory audit requirements
should be changed. They were asked about a range of options. Figure 12 below shows
that the option with the biggest support was for taking account of energy use, with
overall five times as many respondents agreeing as disagreeing with this. Other options
with strong support were including resource efficiency recommendations in audits with
seven times as much support as opposition, including renewable energy potential with
five times as much support and an obligation to implement certain recommendations with
three times as much support. There is little support for a higher mandatory frequency or
including size as a parameter.

Figure 12 Stakeholder views on options to amend the mandatory audit obligation
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require disclosure non-sensitive
include RES use recommendation

A detailed analysis of the difficulties that Member States experience with implementing
the current non-SME definition has been carried out™. This also considers other options
and the energy based options appear to have considerable benefits since they would
require substantially fewer companies to be subject to mandatory audits while it is
estimated that the energy savings could be of a similar magnitude.

80 Refining Benchmarking Study | Solomon (solomoninsight.com)

81 Expert Workshop on Industry Energy Efficiency Benchmarking - Event - [EA
% Technical assistance on assessing the effectiveness of the implementation of the definition of small
and medium-sized enterprises for the purposes of Article 8(4) of the Energy Efficiency Directive
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The same study demonstrates the skewed nature of energy use across enterprises with a
very small share of businesses accounting for by far the largest share. Given the
importance of energy use in their business, these very largest energy users should already
have more sophisticated energy management systems in place. In case they have not, it
makes sense to replace the audit obligation for these businesses with one to have such a
system. It is likely that most of these enterprises will be covered by the requirements of
the Industrial Emissions Directive and the obligations through it to use Best Available
Techniques. The use of an Environment Management System is a key obligation for
them and this means that implementing an Energy Management System may require little
or no extra effort.

The current requirement only applies to enterprises. However, there has been a growing
interest in the energy-water nexus. Waste water treatment plants (WWTPs) are major
energy users and account for around 0.8% of all electricity use. Recent analysis® shows
that there is substantial potential to improve their energy efficiency yet because of their
nature there may be limited market pressure for them to do so. Including them within the
scope of the audit obligation would add no more than 1000 plants but cover about 40% of
the sector’s energy use.

A range of measures are therefore assessed to strengthen the current audit requirements.
These range from non-regulatory measures exploring benchmarking (IND.1), through
changes to the audit requirements to base it on energy use and include WWTPs (IND.2)
to the most extreme of obliging companies to implement the most cost-effective
measures identified in audits (IND.3).

Measures:

e BAU:

Non-SME enterprises must have an energy audit at least every four years.
e IND.1:

Promote energy benchmarking of significant energy using sectors.
e [IND.2:

1. Replace, for the largest energy users, the audit obligation with a requirement
to put in place an energy management system.

ii.  Replace the non-SME definition as the basis for the energy audit obligation
with one based on energy use and amend it to include waste water treatment
plants.

iii.  Oblige the results of energy audits, including the recommendations, to be
presented to the management of the company and be approved by them.

e IND.3:
Require companies subject to audits to implement energy audit recommendations
with a payback time of less than 2 years.

7. Heating and cooling

The EED requires Member States to carry out comprehensive assessments of the
potential for high-efficiency cogeneration and efficient district heating and cooling. This
should be based on cost-benefit assessment taking into account their specific

8 https://iopscience.iop.org/article/10.1088/1748-9326/ab0b54/pdf
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circumstances. They are required to encourage the use of high-efficiency cogeneration
and efficient district heating and cooling. Comprehensive assessment should include
information on the potential for new and renovated significant energy using installations
for their cogeneration or district heating potential. These elements would continue under
BAU.

In terms of the sectors where additional energy efficiency efforts are needed to achieve a
higher energy efficiency ambition for 2030, as shown in Figure 5, 63% of PC
respondents indicated heating and cooling making it the second most important after
buildings.

The stakeholder consultation, including the workshop on heating and cooling, revealed
that many Member States believe that Article 14 has contributed only to small efficiency
improvements and that some key areas are left out such as data centres, higher system
integration (use of waste heat, electrical and thermal efficiencies), building-level
measures (heating systems and heat pumps) and local planning and development. Also,
cooling has often not been addressed.

Furthermore, the comprehensive analysis has often not been followed up, i.e. the
identified potential has not been captured by sufficient implementation of policies and
measures, for example waste heat reuse not being sufficiently addressed and a lack of
focus on local aspects of planning and development of heating and cooling.

These factors make it desirable to strengthen the existing provisions on the assessment of
alternative energy supply options. The stakeholder workshop addressing heating and
cooling was positive about the current measures but noted that there was insufficient
implementation of policies identified in the comprehensive assessments. The cost-benefit
analysis requirement was criticised because of a lack of appropriate follow-up.

Table 6 PC responses to which heating and cooling measures should be considered

Overall view (1-strongly
Statement .
diagree, 5 strongly agree)
The recovery of waste heat from heating and cooling (air-conditioning) 48
systems in individual buildings should be promoted '
Member States should facilitate local and district approaches to policy and 48
infrastructure planning and development in heating and cooling
Fossil fuels in heating systems (in buildings and district heating) should be 44
gradually phased out with a faster phasing out of the most polluting ones '
Requiring district heating and cooling operators to prepare long-term plans to a4
improve their energy efficiency in terms of primary energy intensity energy
Fossil fuel heating system should be banned for new buildings whenever 42
technical feasible
Allow public support for heating systems only to non-fossil fuel technologies 4.1
Member States should introduce specific energy efficiency targets for the 4.0
heating and cooling sector to ensure that energy consumption in this sector is '
Specific requirements for utilization of waste heat and waste cold should be 4.0
set for industry and services
Member States should unbundle the management of the generation and 3.0
distribution heat network ’
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The PC asked stakeholders for their views on whether a series of possible measures
should be considered in the heating and cooling policy area objectives. There was
considerable support for most of these as shown in Table 6 above.

The PC also asked how the elements of the EED addressing heating and cooling (Article
14, the related Annexes and definitions in Article 2) could be made more effective. The
results in Figure 13 below show differentiated views about strengthening the minimum
requirements of the definition of efficient district heating and cooling. Civil society
strongly support this change but public authorities and business are less positive. Most
respondents are positive about measures relating to the planning of infrastructure,
including those generating waste heat or cold. There is also quite strong support amongst
stakeholders, except civil society, for a strengthen account of the benefits of the cost-
benefit analyses, especially for the utilisation of waste heat.

Figure 13 PC response on measures to make Article 14 more effective

Strongly

agree | J ] '
Neutral Il II II !I i il l .
Strongly ® Public authorities ®Business ® Civil sodety Citizens
disagree

Other

requirements
efficiency cogeneration
measures
permitting
Planning and permitting of infrastructure generating
waste heat or cold to consider geographical proximity of
generation and distribution

potential uses forit

Strengthen minimum efficient district heating and
cooling requirements
Set minimum eof fickent district heating and cooling
requirements for networks and generation units
Strengthen minimum high-efficiency cogeneration
Stricter minimum requirements for fossi fuel high-
Article 14(1) comprehensive assessments 1o cover
renewable energy heatingand cooling potential
Strengthen requirement to address potential identified
in comprehensive assessments through policies and
Base Article 14(5) requirement for 3 cost-benefit
analysis on primary energy savings
Better ensure costs and benefits of more efficent
heating and cooling taken into accountin planningand
Member States o introd uce specific indicators for
district heating and coolingto improve efficiency of

In view of these views, one step to improve efforts could be to make it mandatory to
implement cost effective measures identified in Member States’ comprehensive
assessments. In addition, the larger local governments could be required to assess local
heating and cooling supply options since they would be best informed of the local
conditions and for example the availability of waste heat from business installations
through permitting. It is also desirable to ensure that cost-benefit analyses of alternative
heating and cooling supply options for individual installations with large energy
consumption are made.
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A further challenge arises because the definition of efficient district heating is used as a
basis for assessing whether or not it is legitimate to grant state aid to installations. The
current definition means that state aid can be granted to installations which will have
lifetimes significantly beyond 2030 but which will be major emitters of greenhouse
gases. This points to a need to revisit the definition so as to ensure coherence with wider
policy goals.

Cogeneration or Combined Heat and Power (CHP) is another route to provide heating
and electricity simultaneously, requiring less energy overall than for their separate
supply. In 2018, CHP supplied 11.7% of EU27 electricity generation. It simultaneously
supplied 2651 PJ of heat, which is 13.7% of the energy used for heating and cooling.

CHP also involves more complexity than just supplying heat on its own, which merits
greater governmental intervention to ensure a larger share of the potential for this market
is exploited. There is also an EU market for the supply of the equipment and it is
desirable to ensure that the incentives are correct to encourage greater efficiency in the
equipment supplied and fitted which might not happen were there not to be a
governmental drive to do so. In view of this, it seems desirable to update the definition of
high-efficiency cogeneration in the EED and to strengthen implementation of the
comprehensive assessments.

However, as illustrated above, the PC showed conflicting opinions on the update of the
definition of high-efficiency cogeneration. Public authorities and business do not support
stricter minimum requirements or addressing fossil fuel use while civil society does. A
revision of the definitions is assessed (HEAT.2).

While district heating and CHP account for significant shares of overall heat supply, the
majority remain supplied by more standard equipment. There is a need for this to be
fairly rapidly replaced by much more efficient equipment that causes much lower GHG
emissions. The main option available for heating is heat pumps and the CTP modelling
scenarios indicate a 12% year on year growth rate in their installation. It is unclear
whether this will be achieved purely through market mechanisms and so consideration
can be given to for example setting an end date for installing combustion boilers. This
could be justified in the EED by the multiple times increase in overall energy efficiency
that would be achieved (provided the primary energy factor of electricity supply is
sufficiently low).

As illustrated in Table 6 above, there was strong support from the PC for phasing out the
use of fossil fuels in heating. Set against this are the difficulties such an approach could
cause in the single market, where other legislation is setting product standards, and
subsidiarity questions. This is assessed as HEAT.3.

Measures:
e BAU:

Retain existing definitions and assessment requirements
e HEAT.1:

Promote energy benchmarking of significant energy using sectors.
e HEAT.2:
1. Strengthen the definitions (‘efficient district heating and cooling’, ‘high-
efficiency CHP’, and ‘energy losses’) in line with the pathway to overall
decarbonisation.
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ii.  Strengthen the obligations to ensure a better implementation of the findings
from comprehensive assessments and to require local heating and cooling
plans.

iii.  Strengthen obligations to ensure new or refurbished district heating facilities
meet the ‘efficient district heating and cooling’ definition and that existing
facilities that do not meet it establish an upgrading plan.

e HEAT.3:
Require phasing out fossil fuel boilers.

8. Energy transmission systems

The EED requires tariff structures for gas and electricity infrastructures to be set in a way
to encourage energy efficiency, assessment of the potential for efficiency improvements
and development of a common methodology for assessing losses. It also encourages high
efficiency co-generation and promotes the use of demand side response mechanisms
(BAU).

Besides the EED, energy efficiency improvements on energy transformation and
distribution are affected by a large number of EU legislative acts™, in particular by the
ETS, RED and ESR. The transformation and supply sectors should also react to changes
in energy demand caused by competition with other energy supply options, new or
relocated demand points and energy efficiency actions taken by consumers. To reflect
energy system integration ambitions, energy distribution systems need to bridge energy
suppliers and consumers and to provide new services.

In gas grids the largest energy losses occur in the form of methane leaking in the
atmosphere (up to 98% in some systems)®’, and such leakages, already the object of
stringent safety rules, will be further addressed by the follow-up to the Commission’s
Methane Strategy launched in 2020. In addition, while leakage is common in old gas
pipes, often made of gas iron, it is rare in new gas pipes, which are made of high-density
polyethylene. In the PC, 49% of stakeholders agreed that the wide scope of the EED,
which includes energy supply and distribution as well as regulators, had helped to
achieve its objectives. However, only 21% of stakeholders thought that measures
stemming from the EED to increase efficiency in energy production, conversion,
transmission and distribution had been the most successful in delivering energy savings
and other benefits. Some 65% of stakeholders agreed to some degree that strengthening
these requirements is important. However, when looking by stakeholder group, Figure 11
shows little support for this from public authorities or business. Despite this, 45% of
respondents stated that electricity and gas networks do not operate in the most efficient
way in their country. A first step to improve the effectiveness can be to consider
enhancing comparison between networks through a benchmarking approach (NET.1).

The evaluation has shown that the lack of common definitions has hampered any
meaningful comparison of overall energy efficiency between networks. Steps to address
this seem a prerequisite to inform operators, regulators and Member States of the need

¥ For more details about this legislation, see https://ec.europa.cu/energy/topics/markets-and-

consumers/market-legislation _en

See Shrinkage Leakage Model Review, pages 13-17. Available at:
https://www.gasgovernance.co.uk/sites/default/files/ggf/book/2017-
12/Shrinkage%?20Leakage%20Model%20Review%20-
%20Final%20Report%202017%20%28Joint%20GDN%29.pdf
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for further action. It is therefore envisaged to seek to address these weaknesses through
common definitions and reporting (NET.2).

Stakeholders were asked what the main factors limiting energy efficiency improvements
in networks and their responses in order of importance are shown below:

Table 7 PC ranking of the factors limiting energy efficiency of national energy networks

Which are the main factors limiting energy efficiency improvements of the networks in your |Percentage
country? agreeing
Tariff structure is not conducive to minimise energy losses in the grid 42%
Permit authorisation takes too long 27%
Capital expenditure would lead to unacceptable network tariff increase for final consumers 22%
Regulatory authorities discourage investment by not accepting it in the Regulatory Asset Base 19%
Financing for investments is not easily available 18%
The efforts needed to upgrade the physical infrastructure of the grid would disturb households 8%
Environmental impact of infrastructure upgrading would be larger than that of the energy losses 6%

It can be seen that the most important relates to the incentive structure (which is also
linked with the fourth most important). The second biggest reason slows upgrading but
should not prevent it happening. The third and fifth most important relate to how the
investments needed can be financed which is beyond what can be addressed in the EED.

As regards energy efficiency improvements for energy transmission and distribution, the
potential for the transmission system appears limited, while it is more significant for
distribution®®. Provisions on energy efficiency are integrated into Directive (EU)
2019/944 for the internal market of electricity, as well as in the draft TEN-E Regulation,
and there are plans for integrating such provisions into the future review of the Directive
for internal market of natural gas (which should include hydrogen and biogas as well).
Nevertheless, the EED could be further strengthened in this area.

Finally, stakeholder feedback suggests that the objectives of Article 15 may have not
been fully appropriate and could better reflect how the different grid elements can
contribute to the improvement of overall energy system efficiency, for instance in terms
of smart grid deployment. In view of all these elements, it seems desirable to place a
greater focus on ensuring that regulators ensure network operators have a sufficiently
strong incentive to make energy saving investments (NET.3).

Measures:

e BAU:
Continue to assess and promote efficiency in networks through tariffs and encourage
co-generation and demand side response.

e NET.I:
Promote benchmarking of energy transmission and distribution networks.

e NET.2:

% As already indicated in several available reports and studies drafted from JRC (electricity and natural

gas ), by Tractebel/Ecofys and limited to electricity grids from CEER
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Develop (with Eurostat) a common definition of energy losses and require reporting
by system operators on how they identify and reduce these through energy efficiency
measures.

e NET.3:
Require National Regulatory Authorities to monitor and incentive energy efficiency
investments by system operators.

9. Transport

The EED does not directly address or have any specific requirements in relation to
energy saving in transport. However, Member States around 5% of the energy saving
measures reported under Article 7 (see Error! Reference source not found. for details)
directly relate to transport and some proportion of the other combined measures may also
relate to it (BAU).

As indicated in section 2.2, the transport sector is one of the few sectors that has seen an
increase in energy consumption over the last decade (despite stricter vehicle CO; limits,
which also improve energy efficiency). However, vehicle standards form only part of a
successful strategy to address energy use in transport that, in addition to improving
vehicles, should also look at avoiding transport through higher efficiency systems and
shifting to less energy intense transport modes®’. Transport is the largest energy-using
sector where the EED does not contain any specific provisions. Stakeholders in the PC
indicated that it is the sector where the EED has had the least impact on energy use (after
agriculture). Linked to this, as shown in Figure 5, it is ranked as the third sector where
stakeholders believe additional action through the EED is needed (after buildings and
heating and cooling) with broad agreement from all stakeholder groups.

However, a particular challenge in the transport sector is that energy saving measures in
vehicles, by reducing the cost often leads to a greater propensity to travel. It is therefore
important to accompany measures addressing vehicles with ones that address overall
energy use. This implies measures that are at the border of transport and energy policy
and this may be one of the reasons why so little action has been taken. The EU
specifically attempted to address the issue of energy use in transport through the STEER
part of the Intelligent Energy Europe Programme.

The Smart and Sustainable Mobility Strategy lists many existing and planned policies
that may lead to energy efficiency improvements in transport although there is no
quantification of their contribution to saving energy. In view of this, the EED could
complement these policies by providing a framework for stimulating the uptake of
specific energy efficiency actions under other policy measures (e.g. promotion of modal
shift, urban mobility planning).

Urban transport is estimated to use around 40% of all road transport energy™. It is
therefore a key area to address and urban areas have the advantage of offering many
potential alternative modes of transport (walking, cycling, public transport, shared
mobility options). While there have been voluntary initiatives to encourage the
development of Sustainable Urban Mobility Plans (SUMPs) these rarely place much
emphasis on energy use although they are likely to bring some energy saving benefits.

87
88

https://www.sutp.org/publications/sustainable-urban-transport-avoid-shift-improve-a-s-i-inua-9/
https://ec.europa.eu/transport/themes/urban/urban_mobility en
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Such schemes bring wide multiple benefits for health and local environment in addition
to energy savings.

However, the coordination challenges and ensuring that all the benefits are taken into
account calls for strong incentives to take action. Urban areas have widely varying
populations. Nevertheless the bulk of energy use occurs in the larger ones and those over
1 million inhabitants are reported to account for 60% of urban transport energy use® and
therefore would still cover a significant amount of overall transport energy use. In view
of this, legal requirements to address transport energy consumption could be envisaged in
the largest urban areas and also the largest transport generating sites within them. Since
these both offer the largest share of potential while providing many alternative mobility
options it would be most appropriate to include specific transport energy saving
obligations for them (TRANS.1).

Internal combustion engines typically have an energy efficiency of 15 to 25% and no
means to recuperate kinetic energy when braking. As vehicles have started to be
electrified, through hybridisation and full battery electric vehicles, the efficiency of the
powertrain increases and larger shares of kinetic energy can be recuperated. Typically a
fully electric vehicle will use only a quarter of the energy to travel the same distance as
an internal combustion engine one.

Measures to require the phase out of internal combustion engine cars are gaining
momentum across the EU and neighbouring countries as shown in Table 8 below. These
are likely to lead to a patchwork of dates and differing requirements. A transition from
internal combustion engines to electric propulsion with a motor efficiency around 90%
implies very substantial energy savings. This is illustrated by the fact that while cars use
around 20% of all FEC at present it has been estimated that if they were all electrified it
would probably add only around 10% to total electricity demand.

Table 8 Overview of reported ICE phase out intentions in Member States

European countries with indications of the scope, date and appicability of their plans to ban internal combusiton engined cars
Country | Start year | Status | Scope | Applicability
EU Member States
Austria 2027 government plan Non-electric  |Newly registered taxis, car shares and hire cars
Belgium 2026 Diesel, petrol  |New company cars
Denmark 2030-35 Diesel, petrol  |New vehicle sales (2030), all vehicle use (2035)
France 2040 climate plan Diesel, petrol  |New car sales
Germany 2030 Bundesrat decision Emitting New car sales
Ireland 2030 government plan but dropped from Bill [Diesel, petrol |New car sales
Netherlands 2030 coalition agreement Diesel, petrol |All cars
Slovenia 2030 emission limit of 50 g/km Diesel, petrol  |New car sales
Spain 2040 ICE New vehicle sales
Sweden 2030 coalition agreement Diesel, petrol  [New car sales
EEA and neighbouring countries
Iceland 2030 climate plan Diesel, petrol  [New car sales
Norway 2025 tax and usage incentives Diesel, petrol |All cars
United Kingdom {2030, 2035 (PHEV) Non-electric  |New car sales

Source: https://en.wikipedia.org/wiki/Phase-out of fossil fuel vehicles

* International Transport Forum
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In view of the substantial energy savings and the benefits of providing greater certainty
for the automotive industry on the transition to electrified vehicles it could be desirable to
set a requirement to set an end date for the sales of internal combustion engine cars
linked to the primary energy factor (PEF) for electricity generation. The link to the PEF
would ensure that the transition was only required once it is clear that it will lead to
primary energy savings. This should be coherent with EU legislation on the CO;
performance of passenger cars which has a high equivalence to energy consumption
(TRANS.2).

Measures:

e BAU
No specific measures but some transport energy savings reported under Article 7.

e TRANS.I1:
Mandatory requirements in line with the Sustainable and Smart Mobility Strategy to
require urban areas over 1 million inhabitants without a sustainable urban mobility
plan to establish a plan covering energy use in passenger and freight transport and
identifying and implementing measures to improve transport energy efficiency.

e TRANS.2:
Require Member States to set a date for the end of sales of new internal combustion
engine cars within ten years of the value of the national electricity PEF going below a
threshold.

10. Enabling and Supporting measures — Consumers, energy services, support
schemes, financing

Enabling and supporting measures under the EED are aimed at creating the right
conditions in Member States to facilitate the implementation of energy efficiency
measures, and putting in place the necessary mechanisms, such as financing incentives or
instruments, in view of achieving the energy efficiency targets in an optimal way. These
measures aim to strengthen the provisions on energy services and energy performance
contracting, to ensure an appropriate level of qualifications and certifications of energy
services providers, and ensure that information and appropriate technical advice is
available on energy efficiency to different market actors and energy consumers (BAU).

Consumers

The PC and the consumer information and empowerment workshop confirmed the
relevance of the EED provisions and showed that it was considered to have made a
moderate contribution (65% moderate contribution, 25% small contribution) to informing
and empowering (small) energy consumers. Respondents and participants mentioned the
broad formulation of Article 12 as a key reason for its moderate impact. Next to that,
respondents stressed the difficulty to estimate the effectiveness of information measures
towards consumers.

Stakeholders offered a variety of ways to reinforce the provisions. These include:

e Stronger engagement of consumers which consume small amounts of energy;

e Stronger support to enable consumers to actively participate in the energy market;

e More detailed guidelines for Article 12 implementation, and sharing of good
practices at EU level;

e Strengthened Articles 12 and 17 to further empower citizens, and consumers, but
also their associations and energy cooperatives;
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e Measures targeting households in energy poverty;
e Access of consumers to independent and qualitative advice on energy efficiency
improvements, such as Building Renovation Passports, One-Stop-Shops.

Finally, the Member States’ Taskforce identified the insufficient consideration of the
impact of behavioural aspects such as the rebound effect as one of the reasons for
increased energy consumption. This is reinforced by the fact that 60% of PC respondents
believe that more effort is needed on awareness raising and behavioural change.

Energy services

When asked for their views on what can be done to improve the functioning of energy
services and energy performance contracting the prioritisation of stakeholders is shown
in Table 9 below:

Table 9 PC prioritisation of elements to improve energy services and performance contracting

Elements to improve the functioning of energy services and energy performance contracting
Strengthen requirements on independent market intermediaries, facilitators, one-stop

shops to increase trust 58%
Introduce requirement for independent monitoring and verification of energy

performance contracts 37%
Introduce Member State reporting on certified energy services providers and number of

energy performance contracts concluded in the public sector 34%
Other 44%

Options to strengthen non-regulatory efforts would continue the existing Concerted
Action dedicated to supporting Member States in the implementation of the EED.
Member States would also continue information campaigns to increase awareness and
change behaviour of consumers and market actors to make energy saving decisions as
well as to provide guidance and support to market operators and intermediaries
(SUPPORT.1).

It is therefore clear that stakeholders find that there is value from the accreditation and
certification schemes but that these could be enhanced. To do this it may be useful to
require minimum quality criteria and the regular assessment of the schemes
(SUPPORT.2).

There appears to be support to strengthen oversight of intermediary businesses in the
field of energy services and performance contracting. There is also some support for a
better monitoring of the availability of energy service providers and the degree to which
the public sector uses energy performance contracting (SUPPORT.3).

Measures:

e BAU
Continuation of existing support, information and enabling measures.

e SUPPORT.1:
Concerted Action dedicated to supporting Member States in the implementation
of the EED will be continued. At Member State level continue information
campaigns to increase awareness and change behaviour of consumers and market
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actors to make energy saving decisions as well as to provide guidance and support
to market operators and intermediaries.
e SUPPORT.2:
i.  Establish minimum quality assurance criteria for energy services providers;
ii.  Require periodic assessment of qualification and certification schemes
iii.  Strengthen quality and oversight of energy services market intermediaries.
e SUPPORT.3:
i.  Stricter requirements for uptake of energy performance contracts and
measurement and verification requirements for the public sector,
ii.  Require Member States to assess barriers to dissemination of information and
investments
iii.  Require establishment of project development assistance mechanisms.

5.2.3. Policy measures to address driver 3 — Lack of systematic information
about the impacts of energy efficiency measures

11. Measures to improve measuring and monitoring

The assessment of the achievement of the EED’s overall energy saving target is based
purely on the actual energy used which is data gathered and reported by Eurostat. This
data is also broken down into main sectors and so provides insights on which sectors are
increasing or decreasing their consumption. Member States also report on progress under
the Governance Regulation and on their savings achieved under Article 7. However, this
aggregated data is of little use to understand what is driving the changes observed and
how well the specific measures required in the EED are working (BAU).

As described in section 2, a large share of stakeholders think that EED did not provide
the right monitoring and enforcement mechanisms. This weakness hampered the
evaluation where it was extremely difficult to establish what impact had been achieved
by different measures due to the lack of solid information for many aspects. It is not
surprising that only 27% of OPC respondents thought that a strong monitoring and
reporting framework at EU level had been important in achieving the EED’s objectives
which was the lowest of the 7 factors. However, it is important to note that among public
authorities, slightly more (35%) found it important. Only 38% of respondents said that
the lack of effective monitoring had been a factor in not realising the EED’s potential,
which was among the bottom 3 of 9 factors.

There are already some monitoring and reporting requirements in place in the EED, but
there is no detailed information on how much effort is currently required to carry out
these tasks. One factor to consider is that increasing digitalisation of data gathering may
make it easier to transfer or make available data that is already gathered by Member
States. As an example, monitoring of actual energy savings from renovations has been
demonstrated and basing Article 7 savings on this would avoid uncertainty over estimates
and rebound effects.

At the same time it is clear that to systematically gather the information that would
enable better monitoring of whether the required actions are being taken, progress made
and assessment of whether the available potentials are being fully exploited, would
require additional effort by different stakeholders. In view of this additional effort, it is
not surprising that there is limited support for the need for enhancing monitoring and
reporting.
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Stakeholders were asked in relation to specific aspects of the EED whether they thought
a strengthening of monitoring requirements was desirable. In the case of the Energy
Saving Obligation, strengthening the monitoring and verification rules was the second
most supported measure (67%). Also in relation to enhancing public procurement
provisions, the second most important measure was considered to be improved reporting
of lifecycle energy use by 45% of all respondents and 29% of public authorities. In
contrast, in relation to enhancing the provisions on energy services, enhanced reporting
requirements was the least supported of all measures by 34% of all respondents and only
15% of public authorities.

A non-regulatory approach to increase the quality and amount of data available would be
to expand the use of surveys, studies and other sources of analytical data to gather more
data on actions taken by different actors and Member States. This is considered as
MONITOR.1.

A further step to improve information availability in certain areas can be taken by
strengthening the existing reporting requirements. Because of the existing structures this
should involve little further effort or burden and is considered as MONITOR.2.

However, in certain areas there are currently no monitoring and reporting requirements
and this creates considerable uncertainty over the impact and effectiveness of the
measures. To address this, additional requirement are considered on how energy
efficiency requirements are taken into account in public procurement and on public
sector energy efficiency investments and energy performance contracts concluded above
a threshold (MONITOR.3).

Measures:

e BAU
Continue with existing monitoring mechanisms.
e MONITOR.1
Expand the use of surveys, studies and other sources of analytical data to gather more
data on actions taken by different actors and Member States.
e MONITOR.2
1. Strengthen monitoring and verification including on additionality for counting
energy savings in Article 7.
ii.  Strengthen monitoring and reporting of public building renovations.
e MONITOR.3
1.  Additional monitoring and reporting requirements on how energy efficiency
requirements are taken into account in public procurement.
ii.  Reporting on public sector energy performance contracts concluded above certain
threshold and energy efficiency investments.

Table 10 below provides an overview of the link between the problem, drivers and the
above outlined policy options.

Table 10: Overview of the link between the problem, drivers and policy options

Problem: EU will not be able to decarbonise sufficiently to achieve the higher 55% GHG emission
reduction ambition in a cost-effective way without capturing the remaining energy savings
potential

Driver 1: insufficient incentives in support of Member States’ ambition and efforts
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Policy packages and measures

Non-regulatory

Regulatory

Intermediate ambition

Regulatory

Higher ambition

Nature of EE TARGET.1: Binding TARGET.3: Binding
targets EU-level target national targets
TARGET.2: Indicative
national benchmarks
Energy Savings ESO.1: Transport sub- ESO 4: Replace article
Obligations target 7 obligation with white
ES0.2: Energy poverty certificates scheme
sub-target
ESO.3: Exclude fossil
fuel technologies
EElst | EElst.1 EElst.2 EElst.3
Guidance on application | Obligation to implement | Obligation to review
of EE st principle EElst principle legislation for EE1st
Development of CBA Obligation to test energy ‘c:helrie;r:t:ieoir’lis(sjtabhsh
methodology infrastructure projects pp Y

against EE1st principle

Driver 2: continuous existence of barriers and weaknesses in main intervention areas

Policy measures

Non-regulatory

Regulatory

Intermediate ambition

Regulatory

Higher ambition

Public sector

BUILD.1

BUILD.2 a) and b):

BUILD .4

buildings Guidance in support of increased annual target Delete alternative
g et and extend scope to all
public building . . method
s public bodies
renovation
BUILD.3: strengthen
requirements
Public sector | PROCURE.1 PROCURE.2
procurement Guidance in support of Extend scope to all
energy efficient and public bodies
green public procurement
Industry | IND.1 IND.2 IND.3
Promote benchmarking Strengthen audit Require implementation
of energy using sectors requirements of certain audit
recommendations
Heating & Cooling | HEAT.1 HEAT.2 HEAT.3

Promote benchmarking
of energy using sectors

Strengthen certain
definitions and
obligations

Phase out of fossil fuel
boilers

Energy networks

NET.1

Promote benchmarking

NET.2

Develop common

NET.3

Require authorities to

of networks definition of energy monitor and incentivise
losses and require implementation
reporting by system
operators
Transport TRANS.1 TRANS.2
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Mandatory mobility
planning for certain
urban areas

Require phase-out of
internal combustion
engine cars

Support measures

SUPPORT.1

Further capacity building,
guidance and awareness
campaigns

SUPPORT.2

Strengthen requirements
for energy service
providers, intermediaries
and qualification &
certification schemes

SUPPORT.3

Require MS to take up
energy performance
contracting, address
barriers and establish
project assistance.

Driver 3: Lack of sufficient information

Policy measures

Non-regulatory Regulatory Regulatory
Intermediate ambition Higher ambition
Monitoring MONITOR.1 MONITOR.2 MONITOR.3
Expand use of surveys, Strengthen monitoring Additional monitoring
studies, etc. and reporting on article 7 | and reporting
and public building requirements for public
renovations buildings, procurement
and energy performance
contracting
5.3. From options to scenarios that build on the Climate Target Plan

The Commission adopted the CTP in September 2020. It showed that the achievement of
increased climate target of at least 55% net GHG emissions reduction is feasible, enables
a smoother trajectory to climate neutrality in 2050, but requires that all sectors contribute
to the increased effort.

With the energy sector contributing currently to just over 75% of GHG emissions, the
clean energy transition in the current decade plays a central role. This transition has to
accelerate significantly compared to scenarios leading to the previously agreed climate
target of at least 40% GHG reduction in 2030. In the CTP, the increase of efforts needed
for the GHG 55% target was illustrated by policy scenarios showing increased ambition
(or stringency) of climate, energy and transport policies and, consequently, leading to a
significant investment challenge.

The CTP made use of a several policy scenarios illustrating, in particular, the
fundamental interplay between the strength of the carbon pricing and intensity of
regulatory measures. The results obtained with these scenarios were convergent. All CTP
policy scenarios that achieved 55% GHG target showed very similar level of ambition for
energy efficiency, renewables (overall and on sectoral level) and GHG reductions across
the sectors. More details about the key finding of the CTP (and how the scenarios have
been updated in the current impact assessment) are presented in Error! Reference
source not found..

The results is that three common scenarios are used as the basis for all the FF55 package
which are:

e REG (intensification of energy and transport policies in absence of carbon pricing
beyond the current ETS sectors);
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e MIX (relying on both carbon price signal extension to road transport and
buildings and intensification of energy and transport policies).

e MIX-CP, lower ambition energy policies with a strong role for carbon pricing for
road transport and buildings.

For this Impact Assessment, in addition to these common policy scenarios, some variants
were developed to address — to the extent possible given the nature of energy efficiency —
specific energy efficiency policies and measures. Table 11 gives an overview of how the
policy options and ‘packages’ are applied to the scenarios underpinning them. More
details on the specification of each option can be found in Error! Reference source not
found..

Different packages of measures were tested against the common ‘fit for 55’ scenarios,
reflecting greater or lesser energy efficiency requirements. The elements included are
shown by row. Except for the baseline, all scenarios assume an intensification of non-
regulatory measures (as described in Section 5.1, the baseline does not assume
intensification of policies beyond what Member States have already implemented or
committed to. The ‘MS target’ indicates whether national targets are indicative or
mandatory. The ‘ESO’ row refers to the level of Energy Savings Obligations in Article
7°°. For a number of scenarios, the intermediate ambition measures are deployed in
addition to the non-regulatory ones. For a limited set of scenarios, high ambition
measures are also added. Two scenarios, MIX-FLEX and REG-CERT deviate from this
model to test specific elements.

Table 11 Overview of scenarios

Scenarios
1 2 3 4 5 6 7 8 9
Name 8 v v ” .
= Z (D | ! ! U 1 1
= o= | = - = a 2< |3 9= | B
~ Z & = == = == 2 = & O
MS target NECP' | NECP IND MAN IND IND IND MAN IND
ESO* 0.8% 0.8% 1.4% 1.5% 1.5% 1.5% 1.6% 1.6%
None v v v v v v v v
2o
g
3 =
== &
R
Only v v v v v
EElst
-5
=
= = 3
)
£Z 8
= s B

% Article 7 (energy efficiency obligation schemes and alternative policy measures) is a key measure of

the EED, estimated to contribute by about half of energy savings to the overall EU energy efficiency
target for 2020 and 2030. See Error! Reference source not found. for more detailed information on
this article.
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measures

Higher
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~

NECP — ambition in line with National Energy and Climate Plans
ESO - level of Energy Saving Obligations

The scenarios shown in the table are briefly described below.
Scenario 1: No policy change (baseline scenario)

The baseline scenario assumes continued implementation of the existing framework
without changes to the EED.

Enforcement takes place through established methods, including the annual monitoring
of Member States' performance under the Governance Regulation, continuous dialogue
with  Member States where necessary supported by further Commission
recommendations to Member States, and infringement proceedings where relevant.

Guidance has been provided on specific provisions including amended Article 7 on
energy efficiency obligationsgl, Articles 9 to 11°% on access to metering and billing
information for consumers, and Article 14” on heating and cooling. It also assumes the
adoption of guidance on the application of the EE1st principle, which is planned to be
adopted as part of the ‘Fit for 55 package.

Scenario 2: Non-regulatory measures

This option involves the use of non-regulatory measures alone, as identified under the
different policy options. These offer the possibility to enhance the correct
implementation of the EED in a more harmonised manner.

A certain amount of guidance has already been published and support measures, such as
Concerted Actions are undertaken. Expanding these activities could help to address some
weaknesses identified, for example on lack of capacity at Member State level, further
improve implementation and monitoring, and the application of the EE1st principle.

As such, this scenario goes beyond what is already included in the baseline.
Scenario 3: EED — MIX-CP

As indicated above, the MIX-CP scenario was added to the “Fit for 55” core scenarios to
explore a dedicated ETS for buildings and transport, with higher prices than the main
ETS. This results in a lower-ambition revision of energy policies and CO, standards for
vehicles.

' Commission Recommendation on transposing the energy savings obligations under the Energy

Efficiency Directive (COM(2019)6621)

Commission Recommendation on the implementation of the new metering and billing provisions of
the Energy Efficiency Directive 2012/27/EU (COM(2019)6631)

Commission Recommendation on the content of the comprehensive assessment of the potential for
efficient heating and cooling under Article 14 of Directive 2012/27/EU (COM(2019)6625)

92

93
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https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=COM&code2=&gruppen=Code:COM;Year:2019;Nr:6621&comp=6621%7C2019%7CCOM
https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=RIL&code2=&gruppen=Link:2012/27/EU;Year:2012;Nr:27&comp=
https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=COM&code2=&gruppen=Code:COM;Year:2019;Nr:6631&comp=6631%7C2019%7CCOM
https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=RIL&code2=&gruppen=Link:2012/27/EU;Year:2012;Nr:27&comp=
https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=COM&code2=&gruppen=Code:COM;Year:2019;Nr:6625&comp=6625%7C2019%7CCOM

Consequently, under this scenario, changes to the EED are minor; the overall target is
increased, but by less than other scenarios, and the only other change to the EED is to
introduce the EElst principle in the legal text. Non-regulatory measures are also part of
this scenario.

Scenario 4: EED — MIX-FLEX

Under this scenario, the major change to the EED is the level of the overall EU target and
that targets are made mandatory at Member State level.

The only other change is to introduce the EElst principle in an article, but no other
changes are made, thereby leaving the maximum of flexibility to Member States as to
how they achieve their target.

Scenario 5: EED — MIX

Under this scenario, intermediate ambition changes are proposed to address the identified
weaknesses. The overall target is increased in line with the CTP but the target remains
indicative for Member States. Also, the level of ambition of Article 7 is increased.

Scenario 6: EED — MIX-MAX

Under this scenario, the revision of the EED includes all elements of option 5, but
additionally aims to strengthen other aspects of the Directive where high ambition
options were identified. These include inter alia aspects related to buildings, transport
and the phasing out of gas boilers and combustion engines.

Scenario 7: EED — REG

The three REG scenarios are based upon the corresponding CTP IA scenarios, which
assumed the maximum regulatory effort to achieve the 55% GHG reduction in 2030.
Under this option, the main change is the increase in the level of energy efficiency
obligations under article 7, as well as the intermediate ambition changes to address
weaknesses. The overall target is increased but remains indicative for Member States.

Scenario 8: EED — REG-MAX

Compared to scenario 7, this option introduces mandatory energy efficiency targets at
Member State level and strengthens other aspects of the Directive where high ambition
options were identified. These include new aspects related to transport and measures
related to phasing out of gas boilers and combustion engines.

Scenario 9: EED — REG-CERT

The main characteristic of this scenario compared to the other REG ones is to replace the
energy efficiency obligations under Article 7 with an EU-wide white certificates scheme
(see Error! Reference source not found. for further details about such a scheme). The
other changes include the intermediate ambition measures.

5.4. Scenarios discarded at an early stage

Scenario 2: Non-regulatory measures, which envisages only non-regulatory action, has
been discarded as a stand-alone option. This is because it cannot resolve a number of the

underlying problems. In particular, Member States are unlikely to increase their overall
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level of energy savings, which is crucial to delivering the 55% GHG reduction, purely in
response to a request from the Commission since they have not done so voluntarily so
far.

As regards the other identified problems, while some could be addressed through further
guidance, this will provide less certainty than improving the legal text and will not
address situations where the Directive allows for weaker alternatives or there is
insufficient reporting. However, as such measures are in any case beneficial in support of
energy efficiency, all other scenarios include the non-regulatory measures identified in
section 5.2.

6. WHAT ARE THE IMPACTS OF THE SCENARIOS AND POLICY OPTIONS?

It is necessary to carry out an assessment of the individual detailed measures to
determine whether they make sense in terms of their contribution to the effort needed
from the EED as well as whether they might result in an excessive administrative effort
or they are no justified in view of subsidiarity or coherence with other EU legislation.
Those measures that would be retained also need to be assessed for coherence with each
other as a package.

A separate assessment is needed of whether the whole package of EED measures works
appropriately with the other FF55 proposals to deliver the CTP ambition. That
assessment is necessary to ensure that the FF55 package is coherent in view of the
interactions between its elements and that its overall impact on factors such as energy
prices, ETS prices and economic activity is considered acceptable.

6.1. How the assessment is carried out

The assessment of whether the package of EED measures works appropriately with the
other FF55 proposals to deliver the CTP ambition is necessarily carried out using an
energy system model. To take account of the fact that other proposals are simultaneously
under consideration, the approach uses the three core scenarios used for all the ‘Fit for
55 initiatives determine the boundary conditions for all policy options. The key
difference between the three core scenarios (MIX-CP, MIX and REG) that is pertinent
for the EED assessment is the extent and nature of pricing measures for GHG emissions.

As previously explained, certain outcomes of the CTP define the framework within
which the current assessment is taking place. In particular this includes the overall level
of the energy saving target set by the EED and as a consequence the level of the Article 7
ambition.

The measures implemented to promote energy efficiency in each scenario will have the
effect of facilitating investments in energy efficiency and therefore lead to more energy
savings than without them, all else being equal. Conversely they will result in lower
emission prices to achieve the same level of savings. Nevertheless, the results of these
scenarios establish the range of expected impacts of all ‘Fit for 55’initiatives acting
together. Consequently, the quantitative impacts are also the result from the overall
combined effects of all the ‘Fit for 55’ initiatives and not just those from the EED.

The key question that the modelling needs to answer for this impact assessment is
whether the assessed packages of EED measures are adequate to ensure that the FF55
policy package achieve the CTP parameters, in particular for the EED the energy savings
needed. This is assessed for all the retained scenarios.
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Using an energy system model does not allow for a granular analysis by policy measure.
In view of this inability to provide such a detailed quantitative analysis of many of the
individual policy options, section 6.3 therefore provides a detailed qualitative assessment
of the different policy options against the objectives of the review as well as
administrative burden and coherence.

6.2. Summary of quantitative results

The projections obtained from scenario modelling provide quantitative elements for
analysis. Models necessarily are limited in the granularity to which they can illustrate the
complexity of the real world. All models require large amounts of data and assumptions
as inputs and yet there may not be precise econometric data for all variables needed. In
addition, because of their forward looking nature it is necessary to assume how all these
variables may change in the future. These features mean that model outputs are
necessarily uncertain. Efforts are made to reduce this uncertainty for example by trying
to tune the outputs to observed outcomes, but it must be understood that the outcomes are
not a precise prediction.

A detailed presentation of the modelling results is provided in Error! Reference source
not found.. This also describes the assumptions underpinning the scenarios (in particular
regarding projected economic activity and fuel prices). Scenario results are reported in
this Impact Assessment only at EU level, but impacts on Member States will be reported
in the forthcoming technical publication. Figure 14 shows the reduction in Final Energy
Consumption in the different scenarios and variants. Scenarios with higher intensification
of policies (e.g. MIX-MAX and REG-MAX) show slightly higher energy savings. These
scenarios also reach very slightly higher emissions reduction (for example, -54.3% GHG
emissions for MIX-MAX and -54.4% for REG-MAX in 2030”*). Furthermore, the MIX-
CP is the only scenario that does not reach the level on energy savings analysed in the
CTP Impact Assessment. In 2030 FEC in the MIX-CP scenario is 34.2% below the 2007
baseline projections while the CTP scenarios all reached reductions between -36 and -
37%.

As discussed in the CTP Impact Assessment, projections for the different scenarios are
remarkably close. In particular, the climate impact of all scenarios and options is very
similar. There are small differences between scenarios in GHG emissions by sectors.
Scenarios based on carbon pricing (e.g. the MIX scenario) tend to reduce supply side
emissions more and in particular emissions from power generation (up to 3% points
more). However, scenarios based on bottom up policies (e.g. the REG scenario)
compensate with higher reduction in the residential sector.

% Excluding intra EU aviation and maritime, and LULUCF
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Figure 14: Final energy savings in 2030 (with reference to PRIMES 2007 baseline projection).
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Looking at these changes by main sectors (Table 12 below) shows that the energy
savings in each sector increase progressively through the options. The main exception to
this is MIX-MAX for industry and residential, where the energy savings are higher than
in all other options.

Table 12: Final energy use by sector.

Services & Industry | Residential | Transport
agriculture
2000 144 272 248 263
2005 163 275 267 282
2030 | REF 143 244 215 280
MIX-CP 132 228 191 269
MIX 129 226 182 269
MIX-MAX 128 224 181 269
REG 124 221 197 267
REG-MAX 124 219 197 267

6.2.1. Economic impact

Figure 15 shows the ETS carbon price in the different scenarios including for the
transport and building sectors in the scenarios with extension of ETS (the results for
MIX-MAX are the same as in MIX).
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Figure 15: Carbon price ETS sectors (€'15/ t of CO2).
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System costs, including auction payments and disutilities, measure the policy costs for
the final consumers. As shown in Figure 16, the costs for consumers increase
significantly compared to the previous decade and are also higher than in the reference
scenario. At the same time, total system costs are remarkably close in all scenarios.

Figure 16: average annual cost over 10-year periods, in billion € '15.
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Because of the increased system costs, electricity costs also increase as shown in Figure
17. The average electricity cost increase up to 2030 and then tends to decrease due to
decreasing technology costs. Moreover, scenarios with high carbon price (like MIX-CP)
tend to have slightly higher electricity prices due to pass-through of carbon cost to final
consumers.
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Figure 17: Average electricity price (€'15/MWh,).
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Table 13 below compares the change in the cumulative energy system costs over ten
years for each of the three main sectors against the change in their final energy
consumption in 2030. This is to provide a measure of the cost-effectiveness of the
different scenarios. For comparison, the change in cost in the ten years before and after
2030 are shown.

The system costs including auction and disutility are a measure of the costs for final
consumers. However, as public policies recycle carbon auction revenues in the economy,
the indicator of total energy system cost excluding auction payments is the appropriate
indicator for comparing the macroeconomic impact of different scenarios. Moreover, the
disutility costs are not meaningful from a macroeconomic perspective.

Table 13 shows the system cost excluding auction payments and disutilities expressed as
% of GDP. Very small differences can be observed between scenarios and the increase
compared to the reference scenario is also limited. Therefore, this alone does not provide
a key determining factor in selecting a preferred approach.

Table 13: Total system costs excluding auction payments and disutility as % of GDP.

2010 | 2015 2020 2025 | 2030 | 2035 | 2040 | 2045 | 2050
REF 11.7 10.5 9.7 10.9 11.6 11.0 10.5 9.8 9.4
MIX-CP 10.5 9.6 11.3 12.4 12.3 12.6 12.3 11.7
MIX 10.5 9.6 11.3 12.4 12.2 12.4 12.1 11.5
MIX-FLEX 10.5 9.6 11.3 12.3 12.0 12.2 11.9 11.4
MIX-MAX 10.5 9.6 11.4 12.4 12.2 12.4 12.2 11.6
REG 10.5 9.6 11.3 12.4 12.0 12.0 12.0 11.5
REG-MAX 10.5 9.6 11.3 12.4 11.8 11.8 11.7 11.2
REG-CERT 104 9.6 11.4 12.2 11.5 11.6 11.7 11.7
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6.2.2. Investment, GDP and employment effects

Table 14 below indicates the levels of investment by sector for the period 2026-30 for
each option.

Total investment expenditures in final energy consumption sectors (demand sectors) in
the Reference scenario increase in the 2021-2030 decade by 41% compared to 2011-
2020. In the decade 2021-2030, the investment expenditures in the demand sectors in the
policy scenarios increase between 6.9% and 11.8% relative to the Reference scenario.
The REG scenarios project slightly higher investment expenditures in demand sectors
compared to the MIX scenario (an increase from Reference of 11.8% instead of 9.7%).

Investment expenditure increases considerably above business as usual also in supply
sectors (including power and heat production, grids, and production and distribution of
alternative fuels). In the Reference scenario, investment expenditures in the supply
sectors increase by 45.2% in the decade 2021-2030, cumulatively, compared to the
previous decade. The policy scenarios involve 28.7% to 30.7% higher supply sector
investment expenditure above the Reference in the decade 2021-2030. The increase in
the policy scenarios is much higher after 2030 and is on average 80% higher than
Reference in the period 2031-2050.

Table 14: Investment expenditures (in billion € '15).

Demand
side
Total
excl.
Industry Residential Tertiary  transport  Transport
2011-
2020 9,4 81,8 45,4 136,6 476,4
2021-
2030 REF 17,0 125,5 74,6 864,5 647,4
MIX-CP 24,1 157,6 94,5 924,3 648,2
MIX 24,7 180,1 94,2 948,2 649,3
MIX-MAX 26,7 185,8 95,1 956,8 649,3
REG 23,6 194,4 97,5 966,2 650,6
REG-MAX 25,9 189,0 98,3 963,9 650,7
Supply
side
Power and heat New
Grids plants Total fuels
2011-
2020 21,0 33,8 54,8 0,0
2021 -
2030 REF 35,1 44,4 79,6 0,0
MIX-CP 43,9 58,8 103,3 0,6
MIX 43,8 58,5 103,0 0,7
MIX-MAX 43,6 58,4 102,7 0,7
REG 44,3 58,6 103,7 0,7
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REG-MAX 44,9 58,7 104,4 0,7

The increase in investments has a critical impact on the cost of the transition. If financing
is available to fund capital costs, additional investments can generate a significant
multiplier effect. It is estimated that around 9-20 jobs in manufacturing and construction
are created for every million dollars invested in retrofits or efficiency measures in new
builds in the EU. Construction jobs would mostly be local, while manufacturing jobs in
the industrial sector would be created by increased demand for building materials and
equipment such as insulation, efficient glazing and heat pumps.

If financing is not available, however, the additional expenditures divert productive
resources (either capital or labour) from other productive uses. Such crowding out results
in scarcity conditions that have adverse effects on the entire economy.

Analysis with macroeconomic models confirms the results obtained in the CTP impact
assessment. The impact on the European GDP and employment of the climate targets is
small in any of the cases assessed. Projections obtained with the GEM-E3
macroeconomic model indicate a small positive effect on GDP and employment with
favourable financing conditions. Compared to Reference projections, GDP is 0.52%
higher in 2030 and employment is 0.36% higher. Assuming crowding out of investments,
however, GDP and employment in 2030 are 0.2% and 03% below the Reference level
respectively. In line with previous findings, result for the MIX and REG scenarios are
very similar. It is likely that the conditions for investments will lie in between the two
cases of favourable financing and crowding out. Uncertainty on other parameters such as
baseline economic growth is expected to have smaller impacts on macroeconomic
aggregates’>. The difference between the favourable financing and crowding out
conditions can be interpreted as a measure for the uncertainty in the outcome of the
policies proposed. Figure 18 and Figure 19 show the economic impact of the core policy
scenarios on GDP and employment in case with no crowding out of investments.

Figure 18: % change of GDP in volume from Reference.
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% The CTP baseline, for example, had higher economic growth, but the macroeconomic impact of
increasing climate ambitions was comparable.
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Figure 19: % change of employment from Reference.
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Investments in energy efficiency measures cause positive GDP impacts for the entire
economy through multiplier effects assuming that crowding out effects are not present.
Accounting only for multiplier effect, but ignoring wider macroeconomic effects (i.e., via
the readjustment of wages, interest rates, prices and the financial closure for funding)
GDP would be approximately 0.5% and 1.1% higher in 2025 and 2030 respectively.
Similarly, accounting for multipliers only, employment would be approximately 0.25%
and 0.5% higher in 2025 and 2030. If the extra investment in energy efficiency and
renewables included in the MIX and REG scenario were to be implemented without
secondary and indirect effects in the macro economy, they would have a significant
positive growth inducement impact.

6.2.3. Social impacts

All policy options are characterised by an increase in investments and in particular
increase in energy efficiency investments. The CTP Impact Assessment showed that, in
the absence of mitigating measures, climate policies could have a regressive impact
affecting negatively vulnerable consumers. However, not all policies have equal social
impacts. Policies based on carbon prices tend to promote fuel switch by increasing the
cost of fuels. This could have negative effect for vulnerable consumers, as lower income
households tend to spend a larger share of income on energy services such as heating and
electricity consumption. Bottom up energy efficiency measures, on the other hand, tend
to promote investments and renovations. Energy savings eventually repay capital
investments. Assuming that financing is available, energy efficiency investments result in
lower total costs.

Figure 20 shows the average renovation rate over the 2016-2030 period by household
income for the different scenario. Scenarios with higher energy efficiency ambition tend
to have significantly higher renovation rates. Because of the policies included in the

scenarios’ specification, renovation rates are higher in particular for low income
households.
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Figure 20: Annual renovation rate of dwellings' building envelope (in percentage of stock).
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The CTP Impact Assessment (under comparable modelling assumptions) explored a
lump-sum redistribution of carbon revenue at the national level (i.e. additional revenues
relative to baseline are recycled within country). It was shown that this approach based
on household size could generate a positive welfare impact on the bottom expenditure
decile of the EU population as a whole under MIX, and sharply reduce the negative
impact on all other expenditure. The nature of such a redistribution mechanism can affect
the overall welfare impact.

6.2.4. Coherence

Any changes to the policy architecture, which are under consideration in this Impact
Assessment would not take place in a policy vacuum, but would interact with existing
and planned policies and measures of a different nature to reach the 55% climate target,
including pricing and non-pricing mechanisms and measures, and policies promoting
renewables.

Assessing the interplay between each of the various elements of an extended and
deepened policy architecture, and the interaction with existing related EU-level and
national level policies is fundamental. The revision of the EED is a key element in
achieving the increased 2030 EU climate target in a cost-efficient manner, while helping
to address existing market barriers and redress distributional impacts. Most of the
relevant EU policies are under review in the ‘Fit for 55” package.
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Policy interactions are already manifold between existing climate and energy policies.
Two areas worth mentioning in this respect are the buildings and transport sectors, which
are covered by horizontal legislation on energy efficiency (EED and EPBD), renewables
(RED), GHG emissions (ESR) and fuel infrastructure (Alternative Fuels Infrastructure
Directive), but not by the EU ETS (except for aviation). In addition, several pieces of
sector specific EU legislation apply.

Therefore, in view of a possible scenario extending the ETS to buildings and transport, as
regards energy efficiency the most relevant interactions are with the EED and the EPBD.

Having in mind existing market barriers hampering energy efficiency, striking a balance
between carbon pricing and the policies in the MIX scenarios would help the ‘Fit for 55’
package achieve the increased climate target in a cost-efficient manner, without
excessive increases of the carbon prices and mitigating their impacts in particular on
vulnerable consumers.

There are some interaction differences which depend on, or link with, the choice of the
carbon pricing instrument (i.e. ETS or carbon taxation), which are analysed in the IA
accompanying the revision of the ETD.

Interactions with the ESR are different in nature. Its binding national emission reduction
targets mainly function as a safeguard to ensure the intended energy-related emission
reductions through the specific policies are achieved, incentivising Member States to
effectively implement policies and mitigate distributional effects between Member
States, while ensuring that also in the ESR sectors not addressed by renewables and
efficiency policies (currently around 40% and in 2030 around 45% of ESR emissions)
sufficient emission reduction policies are implemented at the national level. EU energy
efficiency policies can also lower the need for national emission reductions in other effort
sharing sectors.

The different combinations of policy instruments considered in the scenarios achieving
the 55% GHG target deliver only limited differences in energy savings and renewable
energy shares. This confirms the findings in the CTP Impact Assessment: the ambitious
targets require significant contributions from all sectors and all policy instruments.
Without the possibility of deploying new technologies, the cost-effective solutions
converge to very similar pathways.

All scenarios show that final energy consumption should be further reduced by 35%
(MIX-CP) to 37% (REG) compared to the 2007 baseline used as a business as usual
trajectory for the EU energy efficiency targets. Moreover, increased ambition in the
MIX-MAX scenario results in slightly lower energy consumption and a further reduction
0f 0.3% GHG emissions compared to 1990.

Although achieving 55% with lower levels of energy efficiency has not been analysed in
detail, it can be assumed that it would either require increasing other targets (RED, ESR)
beyond their cost-efficient levels or it would rely on a very high carbon price. However,
without an appropriately targeted energy efficiency policy, a high carbon price would
increase costs for consumers, in particular low and medium income households and
vulnerable consumers, and exacerbate distributional effects.

Indicative national targets could provide a further instrument to ensure delivery of the Fit
for 55 package. However, indicative national targets will have to be reconciled with an

equitable distribution of effort and with the options considered for burden sharing in the
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ESR revision. The option of proposing a binding EU level target would reduce the risks
of non-compliance at the expense of flexibility. The risk of overlap with other policy
initiatives is limited since the range for the possible energy efficiency target under the
CTP is narrow.

In the transport sector, the energy efficiency measures could complement the existing and
planned policies under the Smart and Sustainable Mobility Strategy. Options set the level
of ambition for transport measures. New measures and requirements for urban mobility
and transport could help reducing energy consumption in one of the few sectors that has
seen an increase in energy consumption over the last decade. However, overlaps with the
SSMS and added administrative burden should be carefully considered.

For the remaining options described in Section 5.2, the risk of overlap with other policy
areas is limited. These options deal mainly with the level of ambition required in
different sectors for reaching either 36% or 37% energy savings (and are thus coherent
with the pathways proposed in the core policy scenarios). Options discussing scope
extension of existing measures are generally limited to specific sectors (e.g. public
buildings) with little risk of overlap with other policy initiatives.

Based on considerations above, there are a number of arguments in favour of combining
elements from both policy mix approaches, which is already the case in several Member
States. Economic incentives are important, but so are specific measures targeted to
address either specific barriers or addressing cost-effective untapped potentials related to
specific alternatives to fossil fuel use. Specific energy efficiency policy (as well as
renewable and transport policies) will continue to address the split-incentive dilemma in
building renovation, increase coherence of energy infrastructure planning, support
licensing and certification procedures or ensure better available information for energy
consumers.

For further discussion on the interactions between the EED and the ETS, ESR, RED,
ETD, see the instrument-specific Impact Assessments.

6.2.5. Implications of the modelling results for the assessment of measures

The majority of additional actions (beyond the EU-level actions) that will be taken to
achieve the necessary energy savings will be at Member State level. This means that the
distribution between sectors remains uncertain. Nevertheless, based upon the parameters
in the model, this results in a certain distribution of efforts. The overall economic and
environmental impacts are largely driven by the aggregate energy savings that result
from the design of the whole package of measures, in particular those elements
determined from the CTP as regards the level of the overall EU energy saving target and
the energy savings obligation in Article 7.

In view of this, the economic and environmental impacts are discussed only in relation to
the policy scenarios rather than in relation to each of the policy options. Similarly, with
regard to social impacts, these relate to a large degree to jobs and energy poverty.
Employment impacts are estimated based on the overall packages. However, energy
poverty impacts will largely be a result of Member State choices about how to support
building renovations. Realistic choices have been made in the modelling, but the
measures of the EED in those areas are not expected to have major direct impact and so
these impacts are only presented in relation to the overall packages. Coherence with the
other instruments in the ‘Fit for 55” package is assessed in section 6.2.4.
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It can be seen that the modelled packages of measures are of the right order of stringency
to deliver energy savings within the CTP range. In view of the high level of the
modelling, it is not possible to draw conclusions form it about the desirability of the
specific measures. In view of that, it is necessary to assess these against the objectives
and wider policy considerations before concluding on the most appropriate overall
package. This assessment is carried out in the following section.

Comparing the scenario results between MIX and MIX-MAX or REG and REG-MAX
shows the impact of a change from the intermediate to higher ambition package of
energy efficiency measures within that policy environment. As shown in Figure 14 the
difference between these scenarios that results from the alternative packages is 0.5% in

MIX (from 35.8 to 36.3%) and 0.1% in REG (from 36.7 to 36.8%).
6.3.  Assessment of policy options

Next to the quantitative analysis of the scenarios above, the following sections provide a
qualitative assessment of the different policy options presented in section 5.2 against the
objectives identified in section 4.2 and the Better Regulation criteria, compared to the
baseline:

1. Effectiveness;
. Administrative burden and compliance costs;
3. Coherence: coherence of each option with the overarching objectives of EU
policies, and the ‘Fit for 55’ package in particular;
4. Subsidiarity and proportionality.

To simplify the assessment, the effectiveness criterion has been assessed against the three
specific objectives of the initiative (where appropriate), i.e. strengthen incentives,
addressing barriers and improve understanding of impacts. This assessment aims to
identify those measures that would most cost-effectively contribute to achieving the
energy efficiency target established by the CTP.

Effort has been made to quantify the administrative burden but there is limited
understanding of this burden due to the current legislation. The absence of this baseline
makes any estimate of the additional burden due to a strengthening of the provisions
difficult. In an attempt to remedy this situation a short survey was organised addressed to
all the participants in the stakeholder workshops. This survey sought their views on the
current administrative burden and the probable increase that the types of provisions under
consideration could cause.

The survey resulted in a relatively limited number of responses that could not be
considered as being sufficiently representative of the EU as a whole. Within the estimates
of the existing administrative burden there were significant variations that may have
multiple causes that could not be verified. The questions about increased burden were of
the nature of percentage increase and actual FTE increase. It is not possible to reconcile
these two parameters with the range of existing burden indicated. In view of these
problems with the data it was decided that the quantification of the increase in
administrative burden for all the measures would be misleading and therefore this
assessment is qualitative. A quantitative estimate is provided for the elements of the
preferred option.

74

www.parlament.gv.at



6.3.1. Energy efficiency targets
6.3.1.1.Effectiveness

Under BAU there is an insufficient obligation to ensure that Member States take
sufficient and effective energy saving actions.

TARGET.1 would make the EU-level target binding, which would increase its
effectiveness as an instrument incentivising energy efficiency efforts, in combination
with the mechanisms under the Governance Regulation.

Under TARGET.2, the EU would define national benchmarks based upon an appropriate
distribution mechanism. Such benchmarks for Member States would give clarity about
the expected level of national efforts and facilitate better monitoring, which would
encourage Member States to achieve the optimal level of ambition in energy efficiency.

Under TARGET.3, the EU would define binding national targets. This would give
greater certainty that they would be achieved since there would be a potential recourse to
enforcement (e.g. through infringement procedures). As such, TARGET.3 would be
more effective than TARGET.1 and TARGET.2 in achieving the necessary ambition
and efforts at Member State level.

TARGET.3 would also provide more incentives to Member States to address existing
market barriers and failures as a binding target would presumably create more pressure to
achieve the necessary savings in a cost-effective manner.

6.3.1.2.Administrative burden and compliance costs

The administrative burden for TARGET.2 and TARGET.3 is estimated to be low, as the
national indicative energy efficiency benchmarks or binding targets can be monitored
through official statistics, which are readily available at national level and from Eurostat.
Besides, these data have been collected and reported by Member States for quite some
time and no new actions would be needed.

Compliance cost, e.g. for industry, would not be expected to change significantly as a
result of the three options.

6.3.1.3.Coherence

TARGET.1 is fully coherent with the other actions in the ‘Fit for 55’ package, in
particular the GHG emissions reduction and the renewables target, as both are binding at
EU level. TARGET.2 is similar to the approach for renewables, while TARGET.3
would diverge from this approach.

6.3.1.4.Subsidiarity and proportionality

In particular TARGET.3 impinges on subsidiarity as it provides for a mandatory
national target that Member would have to meet.

TARGET.2 and TARGET.3 are both considered proportional, in view of the
importance of meeting the 55% GHG target and of the contribution of energy efficiency.
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In summary:

Comparison of options against the baseline

Criteria BAU TARGET.1 | TARGET.2 | TARGET.3
Incentives 0 + + ++
Effectiveness Barriers 0 0 - -
Understanding 0 0 0
impacts
Administrative 0 0 - -
burden/compliance costs
Coherence 0 + + -
Subsidiarity and proportionality 0 0 - -

6.3.2. Energy Savings Obligations
6.3.2.1.Effectiveness

BAU leaves full flexibility to Member States. This may have the weakness of not
delivering energy savings in areas where they may be feasible but simply require more
coordination to achieve.

ESO.1 appears effective. It supports the European Green Deal objectives by a broader
coverage of sectors. It would also be the most effective way to ensure the transport sector
will contribute to the decarbonisation target of at least 55%. Achieving a certain amount
of energy savings in the transport sector would create synergies with a revised ETS on
transport, the ESR and the Sustainable Mobility Action Plan, and unlock additional
energy savings achievable in the transport sector.

ESO.2 would remove the flexibility of Member States whether to implement policy
measures alleviating energy poverty or not. Member States would be required to
implement such measures in any case to fulfil their energy savings obligation. The
COVID-19 crisis has highlighted the urgency of addressing energy poverty if we are to
create a social Europe that caters for the needs of all citizens. Energy poverty levels
across Member States will be in the spotlight as more Europeans may struggle to afford
access to essential energy, particularly with rising unemployment. Also medium income
households should be considered as the COVID-19 crises has increased the risk of energy
poverty in such households. Against this background, this option would be very effective
to achieve the European Green Deal objective of ensuring a just transition. The
assessment of the progress of Member States towards the alleviation of energy poverty
shows that Article 7 with its flexibilities as it stands does not drive sufficient action.

Excluding the possibility for Member States to count energy savings from measures
promoting the use of fossil fuels under option ESO.3 would be an effective way to
contribute to the energy efficiency target and the objectives of European Green Deal. The
decarbonisation target of at least 55% implies a rapid movement away from fossil fuel
use, particularly in buildings. It also reflects that public policy should not reward
marginal energy savings gains that lead to stranded assets and slowing down the energy
transition.
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ESO.4 would be effective as it would create an EU-wide white certificate scheme that
could result in cost optimisation to achieve energy savings, open the energy savings
markets to third parties, provide price signals to market actors and give a formal value to
energy savings. Modelling shows that this would result in a lower overall cost of
achieving the energy saving goal, provided there is effective implementation.

6.3.2.2. Administrative burden and compliance costs

ESO.1 and ESO.2 would see a moderate increase of administrative burden and higher
compliance costs. Member States would have to plan and implement additional measures
or revise existing measures to ensure the achievement of the sub-targets for transport and
energy poverty.

ESO.3 would not have an impact on administrative burden or entail any additional
compliance cost.

ESO.4 would raise significant complexities and may require a complex administrative
scheme to be put in place. As such it would create a high additional administrative
burden and high compliance costs to implement.

6.3.2.3.Coherence

Requiring a certain percentage of Article 7 savings to come from transport under option
ESO.1 would be fully coherent with existing measures in the transport sector. In fact,
under Article 7 Member States can already count measures targeting the transport sector
towards their annual savings obligation, e.g. through scrapping schemes, modal shift and
higher efficiency of vehicles, behavioural measures (e.g. eco-driving), and environmental
taxes on transport fuels.

This would stimulate Member States to take further action on transport, which is needed
because the transport sector has been identified in the European Green Deal and the
Climate Target Plan 2030 as one of the key sectors for lowering GHG emissions and
reducing energy consumption. There would therefore not be regulatory overlap but rather
synergies with the measures of the Sustainable and Smart Mobility Strategy, as the EED
would establish a result-oriented obligation while leaving it to Member States which
measures they would like to use for achieving the reduction in energy use in transport.

The strengthening of Article 7 as regards energy poverty under option ESO.2 would
contribute to making the energy transition just and inclusive, by obliging Member States
to address vulnerable, energy poor households, low- or medium income households and
homeowners.

Discouraging the promotion of combustion fossil fuel technologies under Article 7
(ESO.3) would be fully coherent with all measures in the ‘Fit for 55° package and the
European Green Deal. It would also mirror the possible extension of ETS on buildings
and transport.

ESO.4 would most likely create undesirable results if applied together with the EU ETS
and in particular an ETS extension to buildings and transport. Both schemes are based on
the principle of passing on the costs to the consumer. On the one hand, this could
financially overextend consumers in some Member States and increase the risk of energy
poverty, unless additional, well-balanced actions would be taken to counterbalance these
effects. On the other hand, the co-existence of both schemes could potentially lead to a
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significant imbalance in some countries between the costs being borne (and passed
through to energy consumers) and the benefits received.

6.3.2.4.Subsidiarity and proportionality

ESO.1, ESO.2 and ESQO.3 have an impact on subsidiarity as they limit (to some extent)
the freedom of Member States to decide in which sectors they would achieve the
necessary energy savings. Moreover, ESO.2 would require Member States to substitute
the savings from the replacement of fossil fuel technologies with savings from other
measures, which may be harder.

ESO.4 causes the most problems for subsidiarity, as an EU-wide scheme would require
Member States to align their calculation methods and monitoring requirements.

In addition, its implementation would be incompatible with the existing Article 7. This
would therefore require Member States to change the approach they have put in place
half way through the compliance period until 2030, which could be considered
disproportionate.

In summary:
Comparison of options against the baseline
Criteria BAU | ESO.1 | ESO.2 ESO.3 ESO.4
Strengthen incentives 0 + + + ++
Effectiveness | Address barriers 0 + + + +
Understanding impacts 0 0 0 0 +
Administrative burden 0 - - 0 --
Coherence 0 0 ++ ++ -
Subsidiarity and proportionality 0 - - - -

6.3.3. EELst principle
6.3.3.1.Effectiveness

BAU continues the situation where the EED states that it contributes to implementation
of the energy efficiency first principle but gives no indication of what Member States
should do to implement this.

EE1st.1 would provide much-needed guidance on how different players and different
sectors could apply the EE1st principle. It would address the lack of clarity and details on
how the principle could be applicable in specific contexts and provide some tools for
proper cost-benefit analysis, which is at the core of the principle. This option, however,
would not ensure that the principle or the guidelines are applied.

EE1st.2 would ensure that the principle is applied in decisions where it could have the
biggest impacts. By setting appropriate legal requirements, Member States would be
obliged to provide the right conditions for enabling the application of the principle.

Together with the guidelines, Member States would be able to properly apply the
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principle, including by specifying in which areas the principle would need to be applied.
Reporting requirements would help verify if the principle is applied, but enforcement and
verification of whether it is applied properly would be difficult.

In principle, EE1st.3 would be the most effective, as it requires specific actions that
could ensure incorporation of the principle in all relevant legal acts. A dedicated body
would ensure that the principle is properly implemented. However, its effectiveness
would depend on Member States’ administrative performance and might require
deployment of dedicated administrative resources to a newly created structure and tasks.
These elements should be weighed against any benefits in terms of verification and
enforcement compared to option EE1st.2.

The increased stringency of the options would have an increased, albeit moderate,
positive impact on the need to address the barriers to an effective implementation of the
EE1st principle.

6.3.3.2.Administrative burden and compliance costs
EE1st.1 is voluntary and so any burden and compliance costs would be limited.

EE1st.2 would require application of the principle, which is linked with data collection
and analysis. However, these actions should normally be part of existing impact
assessments and cost-benefit analyses (CBAs), so the compliance costs are not expected
to be high. Nevertheless, additional reporting by Member States would increase the
administrative burden even if it would be part of other reporting obligations.

EE1st.3 would impose compliance checks, which could be burdensome unless
accompanied with a regular revision of legislative activities, which tends to be relatively
infrequent. Establishing a monitoring structure would have some compliance costs,
which could be minimised if done by the existing energy regulatory authorities, which
already undertake monitoring actions.

6.3.3.3.Coherence

All options would be coherent with other initiatives and objectives, as the application of
the principle (even if mandatory) does not limit the possibilities of other objectives and
actions not aiming at energy efficiency to be pursued. Strengthening of the EElst
principle would also support the objective of prioritising energy efficiency set in the
Green Deal Communication.

6.3.3.4.Subsidiarity and proportionality

As a voluntary option, EE1st.1 fully reflects the subsidiarity principle. EE1st.2 imposes
more obligations on Member States as regards the implementation of the EE1st principle,
while EE1st.3 goes even further, imposing compliance checks and requiring the
establishment of a specific national monitoring structure.

While EE1st.1 and EE1st.2 could be considered proportionate in view of the expected
benefits, EE1st.3 would impose significant additional costs which may not be justified
by the expected benefits in comparison with EE1st.2.

79

www.parlament.gv.at



In summary:

Comparison of options against the baseline
Criteria
BAU EE1st.1 EE1st.2 EE1st.3
Strengthen 0 + ++ +++
incentives
Effectiveness | Address barriers 0 + + ++
Understanding 0 0 + +
impacts
Administrative burden 0 0 - -
Coherence 0 + + +
Subsidiarity and proportionality 0 + - -

6.3.4. Public sector buildings
6.3.4.1.Effectiveness

BAU continues the situation where the energy renovation obligation only applies to
central government buildings and to the minimum energy performance levels described
in Article 4 of the EPBD.

BUILD.1 would increase to some extent the rate and depth, and hence the effectiveness,
of public building renovation at national level thanks to increased knowledge and
capacity to act in this area. As such, it would also help in addressing certain market
barriers and failures due to increased awareness.

BUILD.2a and 2b would address the issue of low renovation rates in the public sector.
This would significantly increase the energy savings in the public sector’® and contribute
to faster decarbonisation of the public building stock which could reach decarbonisation
earlier than in 2050 when the entire EU building stock is to be decarbonised. In addition,
it would extend the market volume of renovations and attract capital, workforce and
innovation to the renovation sector.

BUILD.2a would double the renovation rate for Member States or energy savings in
public buildings. The extension of the scope to all public buildings under BUILD.2b
would allow covering about four times more buildings. Extending the scope to both
owned and occupied buildings (by public bodies) would further increase the extent of
renovations and linked benefits to all regions and citizens, and would contribute to Green
Deal’s no-one-left-behind objective. While some municipalities and regions already have
a strong internal drive for renovation, BUILD.2b would ensure that this is extended
throughout the EU.

% According to the technical assistance study on assessing energy efficiency policies (Fraunhofer 2020),

an extension of the obligation to all public buildings at the rate of 3% would allow reaching 2,6 Mtoe
energy savings by 2030 compared to 0,6 Mtoe if targeting only central government buildings.
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BUILD.3 would increase the renovation standards, and thereby the multiple benefits and
energy savings, to the Near Zero Energy Building standard, which is the current cost
effective standard. In some Member States this is the same standard as for the minimum
requirement under Article 4 EPBD, in other Member States this standard is higher.

By deleting the alternative approach to renovations, BUILD.4 would further drive
renovations, which would result in durable measures with multiple benefits. It would also
limit the risk of using only space optimisation to achieve energy savings in the public
sector. With wider use of teleworking, instead of renovating, public authorities could
have opted to give up a significant part of their administrative buildings. Member States
will retain all the flexibility concerning choosing, which 3% of the public building stock
will be renovated every year. This means that they can chose not to renovate up to 70%
of the building stock over a period of 10 years.

6.3.4.2.Administrative burden and compliance costs

Feedback received from stakeholders, as part of the PC, suggests that the costs and
benefits of implementing Article 5 are well balanced. Stakeholders also highlighted that
the benefits arising from energy efficiency measures in public buildings include other
benefits that are not always factored into cost-benefit analyses, e.g. improved indoor air
quality, increased comfort, better lighting, etc.

As regards the cost effectiveness of the investments, the DEEP database’’ shows that the
median avoidance costs (average cost in Eurocent for each kWh energy saved over the
lifetime of the measure) of energy efficiency projects is 7.89 ¢/kWh (75% percentile is
12.24 ¢/kWh) in public buildings, 2.53 ¢/kWh (75% percentile is 8.05 ¢/kWh) in health
care buildings and 2.77 ¢/kWh (75% percentile is 7.71 ¢/kWh) in educational buildings.
In 2018, the price of electricity for industrial consumers was 11.49 ¢/kWh excluding
taxes and levies”™. As a consequence, when renovating, in most circumstances, investing
into energy efficient measures pays off.

Doubling the renovation rate under BUILD.2a would double the overall costs of
renovation. The usual buildings renovation cycle is 30 years, which corresponds to a 3%
renovation rate, at which point general renovation costs are incurred anyway and the
dedicated energy efficiency costs are only a part of the overall costs. When buildings are
renovated predominantly for energy efficiency purposes, sooner than is usually required,
a higher share of the renovation costs would be attributable to the energy performance
improvement and the relevant energy efficiency measures would therefore trigger higher
costs. In Member States, where there is a renovation back-log, a higher renovation rate
than 3% would remain cost effective.

The extension of renovation obligation to 3% of all public buildings under BUILD.2b
remains cost effective.

97 https://deep.eefig.eu/. In the DEEP database, public buildings, health care buildings and educational

buildings best correspond to the public bodies’ buildings among the 13 categories that those who fill in
their projects can choose. The DEEP database includes a large number of building projects (7767), of
which 239 are public buildings, 219 healthcare and 592 educational buildings.

European Commission, EU energy in figures, Statistical pocketbook 2019, p. 134.
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Increasing the standard of the renovations to the Nearly Zero Energy Buildings standard
under BUILD.3 may increase the costs of renovation in some Member States, but
remains cost effective as this is the new cost-effective standard.

Deleting the alternative approach under BUILD.4 will increase the renovation costs of
those Member States that were relying on other measures than renovations. Member
States that were so far relying on low-cost optimisation of building use or behavioural
measures to fulfil Article 5 obligations would incur additional renovation costs to achieve
the required savings by renovations. However, these costs would remain proportionate to
the expected benefits of the renovations.

6.3.4.3.Coherence

BUILD.2 and BUILD.3 would strongly support the aim of the Renovation wave to
double the overall renovation rate by 2030 thanks to the increased annual obligation rate
and strengthening of other requirements. BUILD.4 would go even further by deleting the
alternative method, thereby forcing public bodies to undertake actual renovations.

6.3.4.4.Subsidiarity and proportionality

BUILD.1 and introducing the NZEB standard under BUILD.3do not have major impact
on subsidiarity beyond the baseline. NZEB standards are defined based on common
criteria by the Member States taking into account particular national circumstances.
Some Member States have recently adjusted their NZEB standards to correspond to cost-
optimal levels of renovations. Increasing the renovation rate under BUILD.2a and
extending the scope under BUILD.2b are more prescriptive about what Member States
should do to achieve additional savings from building renovation. In particular in
Member States with small back-log of public buildings renovations, BUILD.2a may lead
to higher costs of energy efficiency measures and limit the MSs capacity to invest into
more cost-effective renovations. BUILD.2b would ensure that in the public sector as a
whole a minimum of cost effective renovations takes place. It is proportionate to its aims
of energy savings and multiple benefits, while keeping the specific costs of renovation
low. BUILD.4 goes even further as it removes the option of alternative measures and
forces Member States to undertake actual renovations. In all options, as every year only a
small portion of the public building stock shall be renovated, Member States and the sub-
national administration retain the a significant flexibility to direct the renovations to
specific levels of public administration or to specific sub-sectors, where the renovation
will correspond best to the local circumstances.

In summary:
Criteria Comparison of options against the baseline
] 2
— N ] e <
=) =) (=) (=) =)
= = = = = =
< =) =) = = =
=] =] ==} =] =] ==
Address barriers 0 + ++ ++ ++ +++
Effectiveness | Understanding 0 0 0 0 0 0
impacts
Administrative Burden 0 + - - 0 0
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Coherence 0 + ++ ++ ++ ++

Subsidiarity and proportionality 0 0 - - 0 --

6.3.5. Public procurement
6.3.5.1.Effectiveness

Under BAU the requirement to procure only products, services and buildings with high
energy-efficiency performance only applies to central government.

The effectiveness of PROCURE.1 would be limited by its reliance on guidance and the
fact that it would be up to Member States to decide whether to make use of tools and best
practices.

The extension of the procurement obligation to all public bodies under PROCURE.2
would be more effective in spreading energy efficient procurement to all levels of
government (e.g. regions, municipalities and other public bodies) and increase the value
of energy efficient procurement by six times.

6.3.5.2.Administrative burden and compliance costs

The implementation of the EED as regards public procurement (Article 6) is based on the
principle that, even if the initial purchase cost for energy efficient products, services and
buildings may be higher, those extra costs usually are paid back over the lifetime of
products, buildings or services, thanks to lower energy consumption during use. This
principle also underpins the Ecodesign Directive and the Energy Labelling Regulation
appliances covering appliances””.

PROCURE.1 would induce small administrative costs in terms of providing additional
guidance for public authorities in the area of public procurement. It would be more cost-
efficient to do this at EU level, than if national or sub-national authorities would have to
prepare their own guidance.

There would be additional costs in Member States for disseminating the guidance and
training procurement experts. Existing monitoring and compliance mechanisms could be
used with no additional costs. Some costs would result in the private sector for adapting
existing processes to the new procurement requirements.

Under PROCURE.2, additional administrative costs may occur with those public bodies
covered by the extended obligation (although many such organisations already practice
‘green’ procurement). In addition the option would entail an increase of initial
investment, which would be offset by lower costs of use or balanced by multiple benefits
of the procured buildings, services and products.

% https://ec.europa.eu/growth/industry/sustainability/product-policy-and-ecodesign_en
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6.3.5.3.Coherence

PROCURE.1 would increase synergies with the existing green public procurement
guidelines, thanks to better guidance on energy efficiency and lifetime costs of procured
buildings, services and products.

PROCURE.2 would extend the scope of the requirements to all public bodies but would
remain coherent with, and complementary to, the general Public Procurement
Directive'™ (notably Articles 67 and 68), which sets the procedures for the award of
public works contracts, public supply contracts and public service contracts above certain
thresholds, and allows for including environmental considerations. Since the
requirements will lead through energy savings to environmental benefits and public
sector cost savings it can be considered to increase coherence with other objectives.

6.3.5.4.Subsidiarity and proportionality

PROCURE.1 would fully respect the subsidiarity and proportionality principles as it
only focuses on increased guidance and support for Member States in applying relevant
procurement practices.

PROCURE.2 would extend the energy efficient procurement obligation to all public
bodies, but it would be proportionate with the requirements of the public procurement
Directives. It is considered proportionate as it would push public procurement at all
levels towards a focus on ‘total cost of ownership’ which ultimately benefits the public
purse.

In summary:
Comparison of options against the baseline

Criteria BAU PROCURE.1 | PROCURE.2
R Address barriers 0 + ++

Understanding impacts 0 0 0
Administrative burden 0 0 -
Coherence 0 0 +
Subsidiarity and proportionality 0 0 -

6.3.6. Industry
6.3.6.1.Effectiveness

With BAU the difficulties of identifying companies required to carry out energy audits
due to the non-SME definition would remain and the current low level of implementation
of recommendations would not be expected to change.

1" Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the
coordination of procedures for the award of public works contracts, public supply contracts and public
service contracts

84

www.parlament.gv.at


https://www.parlament.gv.at/pls/portal/le.link?gp=XXVII&ityp=EU&inr=69223&code1=RIL&code2=&gruppen=Link:2004/18/EC;Year:2004;Nr:18&comp=

Under IND.1, a voluntary scheme for energy benchmarking would mirror an existing
private sector initiative for oil refining. It would be important to gain sufficient interest
and ensure that industry is ready to participate. The approach would need to be well
designed and ensure confidentiality. This approach would be expected to increase interest
in implementing energy efficiency measures since it would demonstrate the level of
performance achievable in a particular sector. As such, its effectiveness would depend on
uptake of the scheme.

IND.2 would ensure that efforts are focussed on larger energy users and should lead to
proportionately higher energy savings. The obligation to implement energy management
systems for the largest energy users is likely to already largely be followed. For those
which are required to implement it there should be a larger take up of energy saving
measures.

IND.3, while appearing to offer a route to ensure a greater take-up of energy saving
measures, it would also run the risk of undermining the quality of energy audits. This is
because energy auditors have a commercial relationship with the business being audited.
This risk meant the measure was somewhat controversial in discussions with
stakeholders.

6.3.6.2.Administrative burden and compliance costs

IND.1 would be voluntary and so a burden would only arise where businesses believe
they will overall benefit. IND.2 would result in a substantial reduction in burden for
businesses with a lower energy use as well as simplifying the burden on public
administrations, since they would have a simpler criterion to assess the need for audits as
well as a smaller number of businesses to verify. The increased compliance costs for
those businesses remaining under the scope of the provision would be expected to be
paid back through increased uptake of cost-effective improvement measures. IND.3
would require a mechanism to verify that recommendations were implemented, which
would create a moderate additional burden.

6.3.6.3.Coherence

Encouraging further energy saving in industry is fully coherent with all measures in the
‘Fit for 55° package and the European Green Deal. In particular, there are synergies with
resource efficiency and circular economy policies since reductions in use of other
resources often also lead to energy savings. The possible introduction of renewable
energy aspects to the current requirements would also align with renewable energy
policy. Therefore all options are considered to increase coherence with other policies.

6.3.6.4.Subsidiarity and proportionality

None of the options has a major impact on subsidiarity and are proportionate since they
identify cost-effective energy savings. IND.3 may be considered least proportionate as it
would intervene in the business processes of companies, even though it would drive cost-
effective energy savings.

In summary:

Comparison of options against the baseline

Criteria BAU IND.1 IND.2 IND.3
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Address barriers 0 + ++ ++
Effectiveness

Understanding impacts 0 0 0 +
Administrative burden 0 0 + -
Coherence 0 + + +
Subsidiarity and proportionality 0 0 0 -

6.3.7. Heating and cooling
6.3.7.1.Effectiveness

Under BAU the existing requirements for assessments and promotion of cogeneration
and district heating would continue.

HEAT.1 would have limited value added compared to existing measures in the directive.
It can help businesses in heating and cooling compare their performance with others.
Benchmarking data are useful for regulatory authorities in the evaluations linked with
tariff setting for district heating and cooling services. The data should be regularly
updated and for heating and cooling, they could be useful at regional level for companies
with similar features.

HEAT.2 would stimulate Member States, local governments and companies to identify
and implement sectoral greening activities leading to decarbonisation of heating and
cooling. Instruments proposed for EED focus on the planning of heating and cooling
systems with an aim to encourage deployment of solutions leading to decrease of GHG
emissions of heating and cooling.

Alternatives for fossil fuel based heating and cooling supply should be explored at all
levels: at national level in Comprehensive Assessments, at the level of local governments
in local heating and cooling plans and at the level of individual installations in Cost-
Benefit Analyses. These planning instruments would need to be backed up with
provisions on appropriate follow-up.

Continuous attention to decarbonisation would be particularly relevant for district heating
and cooling to maintain its competitiveness and to meet expectations consumers have for
contemporary energy services. Stricter criteria for high-efficiency cogeneration would
facilitate better targeting of support measures for cogeneration that could make
substantial contribution to decarbonisation of energy supply. For planned cogeneration
installations, criteria should discourage the development of installations that do not
contribute to long-term decarbonisation goals.

HEAT.3 would have direct implications of fuel mix used in heating and cooling. With
this option, Member States would be forced to adopt phase out dates for combustion
boilers when PEF goes below a certain threshold.

6.3.7.2.Administrative burden and compliance costs

HEAT.1 would be voluntary and any resulting administrative burden would only appear
if businesses will join the initiative. For the public administration, the resulting workload
would be large during the start-up phase of the initiative, later on it will be relatively
small.
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Compared to the baseline, HEAT.2 would potentially cause significant additional
administrative burden to affected local governments. For the Member States, tightened
requirements for the Comprehensive Assessments trigger negligible administrative
burden in planning phase, but depending on the outcome of the Comprehensive
Assessments, the obligation to implement the measures could lead to new administrative
burden and compliance costs. However, these measures could be tightly interlinked with
an obligation arising from the Article 23(1) of the RED, which requires increasing the
share of renewable energy in heating and cooling.

Administrative burden arising from HEAT.3 is mostly dependent on the need to ensure
compliance with the phase-out legislation. Compliance costs for the heating and cooling
suppliers would be much higher than for the baseline.

6.3.7.3.Coherence

The measures planned for heating and cooling under HEAT.2 are fully coherent with
other measures in the ‘Fit for 55’ package. This is particularly the case for the link with
the RED. The EED sets the framework for heating and cooling planning in terms of
identifying the energy efficiency potential and requires the Members States to implement
policies and measures to exploit this potential. These policies and measures directly
support the achievement of the heating and cooling sector target under Article 23 of
RED. For example, a revised definition of efficient district heating and cooling (Article
2(41) of the EED) would directly promote the deployment of renewable energy in district
heating and cooling. Vice versa, these sub-targets would contribute to the achievement of
the energy efficiency objectives of the EED.

However, the more stringent HEAT.3 of phasing-out fossil fuel boilers is less coherent
with the ecodesign Directive and energy labelling Regulation, and could lead to a
fragmentation of the internal market.

6.3.7.4.Subsidiarity and proportionality

HEAT.1 has no impact on subsidiarity. The definitions established in the EED for
district heating and cogeneration are important in terms of the granting of State aid. In
view of this there is a clear need for EU level harmonisation. These definitions need to be
made stricter in view of the overall decarbonisation trajectory under HEAT.2. As regards
HEAT.3, this limits the freedom of Member States to choose the optimal mix of heating
technologies given their national circumstance (e.g. in some countries it may still be
more cost-effective to replace e.g. oil heating with gas condensing boilers). This risks not
being proportional in certain Member States.

In summary:

Comparison of options against the baseline
Criteria BAU HEAT.1 | HEAT.2 HEAT.3
e Address barriers 0 + + ++

Understanding impacts 0 + ++ 0

Administrative burden 0 0 - -
Coherence 0 + + -
Subsidiarity and proportionality 0 0 - -
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6.3.8. Energy transmission systems
6.3.8.1.Effectiveness

Under BAU problems will remain over unclear definitions preventing effective
comparison of energy losses across networks.

NET.1 is useful and would steer the expected evolution of the electricity grid. The
normal upgrading of the electricity grid will determine the improvement of its efficiency,
as many old (sometimes very old) transformers will be replaced with new ones, which
will be compliant with the Ecodesign Directive.

NET.2 is mainly based on the engagement of system operators; the adoption of uniform
definitions and the reporting obligation for trade association will facilitate
communication and exchange of good practices. A knowledge base will gradually
develop, and could represent the foundation for subsequent actions, should they become
necessary.

Under NET.3 National Regulatory Authorities are able to play a stronger role, if they are
given a strong and clear mandate. They master the granularity of the national energy
system and have developed over time an advanced technical and administrative capacity.
As the revenue of the system operators depends on the service tariffs, which are fixed by
NRAs, these have a powerful and direct instrument to lead the operators towards higher
efficiency.

6.3.8.2.Administrative burden and compliance costs

NET.1 is voluntary and so a burden will only arise where businesses believe they will
overall benefit. NET.2 will result in an additional burden for trade associations and
system operators, which could be mitigated by an obligation to report every three or five
years instead of each year. NET.3 will require a significant effort from NRAs, who are
generally well equipped for these tasks. A twinning system might be considered to help
the smallest and weakest NRAs.

6.3.8.3.Coherence

System operators and NRA already effectively implement the principle of ‘cost
efficiency’; enhancing the importance of that of ‘energy efficiency’ under all three
options is coherent with all measures in the ‘Fit for 55’ package and the European Green
Deal.

6.3.8.4.Subsidiarity and proportionality

Being voluntary, NET.1 is not expected to have an impact on subsidiarity and
proportionality. NET.2 will have some impact as it would force a harmonisation of
definitions. In particular NET.3 intervenes more strongly in the national framework for
grid management, but is still considered proportionate due to the strong impact it would
have on grid efficiency.
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In summary:

Comparison of options against the baseline

Criteria BAU NET.1 NET.2 NET.3
Address barriers 0 + + ++
Effectiveness —
Understanding impacts 0 + ++ ++
Administrative burden 0 + -
Coherence 0 + + 0
Subsidiarity and proportionality 0 0 - -

6.3.9. Transport
6.3.9.1 Effectiveness
Under BAU the EED will have limited impact on energy use in transport.

TRANS.1 would increase the effectiveness by ensuring that specific attention is paid to
energy consumption in the transport sector and that relevant measures to improve energy
efficiency are taken in urban contexts. A requirement to set objectives and plan energy
efficiency improvements will lead to additional energy savings in transport. It would also
increase the information about the energy efficiency of local transport.

TRANS.2 would be the most effective because in addition it would lead relatively
quickly to a ban of combustion engines and the deployment of more energy efficient
solutions.

6.3.9.2.Administrative burden and compliance costs

TRANS.1 would impose additional requirements on local authorities, which could be
burdensome in the absence of previous experience or lack of information on energy
consumption in local transport, and there would be additional compliance costs.

TRANS.2 would also lead to additional compliance costs, because it would require the
purchase of more expensive vehicles, at least in the short term. Moreover, it could be
quite costly for manufacturers and component suppliers of combustion vehicles, because
of the need to change their business model.

6.3.9.3.Coherence

TRANS.1 would create a set of requirements to support what is to be presented in the
upcoming Urban Mobility Package. This risks an incoherent approach however, the aim
of the measures is to support transport authorities address energy use.

TRANS.2, which includes a proposed ban on combustion engines, would risk overlap
with existing (and to be revised) rules, including Euro 7, CO, emission standards and
AFID. Moreover, leaving a phase out of combustion engines to individual Member State
action may hamper the free movement of vehicles in the internal market. Therefore, this
measure is considered less coherent with the other measures affecting the transport
sector.
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6.3.9.4.Subsidiarity and proportionality

Both options have a negative impact on subsidiarity as they oblige national and local
governments to take action in an area largely under their control.

In summary:
Comparison of options against the baseline
Criteria BAU TRANS.1 TRANS.2
) Address barriers + ++
Effectiveness —
Understanding impacts + 0

Administrative burden

Coherence

S| o | oo O

Subsidiarity and proportionality

6.3.10. Enabling and supporting measures
6.3.10.1. Effectiveness

Under BAU the EED enabling and supporting provisions would continue to have only a
moderate impact.

SUPPORT.1 is useful and would mirror the existing framework. While guidance and
further financing support could contribute to the implementation of the existing
framework, the option would most likely not be effective without changes in the
legislation given the numerous weakness identified in the evaluation.

SUPPORT.2 is aimed at ensuring that the necessary efforts are made by Member States
to improve the framework for greater uptake of energy performance contracting thanks to
the minimum quality requirements for energy services providers and regular assessments
made of the certification and qualification schemes for energy services professions. This
in turn would increase the trust to energy services providers and could provide a
significant contribution to doubling the renovation rates by 2030. In addition, energy
performance contracting is expected to fulfil the obligation for energy management
systems for large non-residential buildings undergoing renovations. In addition,
requirements to strengthen the role of intermediaries would help to overcome the market
barriers to energy performance contracting and bring down the transaction costs.
Reporting on energy efficiency investments would allow assessing the scale of energy
efficiency investments in different sectors.

On consumer information and empowerment, SUPPORT.2 is expected to reinforce
access of consumers to information and technical help related to energy efficiency, which
in turn will result in behavioural change, better uptake of energy-related renovations, and
the ensuing leverage of private funds towards energy efficiency. By strengthening these
provisions, two points that were prominent in the stakeholder consultation can also be
tackled. The first point is the need to strengthen the existing measures in dealing with
energy poverty, for example by targeting behavioural changes towards low or medium
income households, by providing incentives to low- or medium income homeowners for
energy efficiency renovations, or by removing barriers for raising capital for financing
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energy efficiency measures for households facing energy poverty. The second point is to
take advantage of the bottom-up, local level initiatives and activities (e.g. owners’
cooperatives, energy communities, consumer associations, and local and regional
authorities) in meeting the national targets.

SUPPORT.3 would be even more effective thanks to a higher ambition ensured through
independent verification of energy performance projects to ensure the quality of the
works performed. In addition, setting up project development assistance mechanisms at
national, regional and local levels would increase the number of energy performance
contracts and renovation projects blending public money with private funds.

6.3.10.2. Administrative burden and compliance costs

SUPPORT.1 would result in a short-term increase of administrative burden and costs as
the different information campaigns, knowledge exchanges or support schemes would
have to be set up. However, in the mid-term, these measures are expected to be cost
effective, as they would have contributed to energy savings and several wider positive
results like job creation, increased productivity and reduced healthcare costs. Indications
for the cost effectiveness of energy efficiency can be found, among others in the IEA and
the BPIE studies'’'. There would be no additional compliance costs.

SUPPORT.2 would result in some additional administrative burden for Member States,
as they would need to invest in increased oversight and assessment of quality schemes
and market actors. However, this is expected to be limited as it would be based on
existing verification structures.

SUPPORT.3 would entail additional administrative burden as Member States would
have to make more efforts to create incentives to stimulate further investments. This will
however depend on the extent to which Member States already have existing measures in
this area that they could build on.

6.3.10.3. Coherence

SUPPORT.2 and SUPPORT.3 are developed to address weaknesses in legislation and
create stronger synergies with the EPBD, and contribute to implementing the Renovation
Wave that stressed the need for greater uptake of energy performance contracting,
boosting skills and facilitate access to financing.

The measures would also aim to improve and reinforce the provisions helping
consumers, which face a wide selection of options pertinent to energy efficiency,
renovation of buildings, introduction of renewables, new mobility solutions, etc., to take
decisions and invest private capital in a way that is not only cost optimal but also can
result in the best wider impact. In addition, increased coherence between EED and EPBD
can help tackle more efficiently social challenges like energy poverty, development of
the necessary skills in relevant professions, faster recovery from the current health crisis,
etc.

0 https://www.iea.org/reports/energy-efficiency-2020 and https://www.bpie.eu/publication/building-4-
people-valorising-the-benefits-of-energy-renovation-investments-in-schools-offices-and-hospitals/
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6.3.10.4. Subsidiarity and proportionality

SUPPORT.2, and to a larger extend SUPPORT.3, require more action by Member
States to address the underlying drivers in these areas. This is considered proportionate as
a higher uptake of energy efficiency investments is necessary for the higher targets to be
met.

In summary:
Comparison of options against the baseline
Criteria BAU | SUPPORT.1 | SUPPORT.2 | SUPPORT.3
Barriers 0 + ++ ++
Effectiveness | Understanding 0 0 + +
impacts
Administrative burden 0 - - -
Coherence 0 0 0 0
Subsidiarity and proportionality 0 0 0 0

6.3.11. Measuring and monitoring measures
6.3.11.1. Effectiveness

Under BAU there would continue to be limited understanding of what is driving the
changes in energy use observed and how well the specific EED measures are working.

The implementation of MONITOR.1 would not in itself lead to improved energy
performance. The purpose of obtaining better data is to ensure that the measures put in
place are delivering the savings envisaged. In this regard, they enable comparison
between authorities and Member States and the sharing of good practice where this is
identified. The growth in remote monitoring should make it increasingly easier to gather
information on actual energy savings and so reinforce the knowledge of actual benefits of
policies and programmes.

Clarifying and strengthening the existing provisions on monitoring and verification of
energy savings under option MONITOR.2 would ensure a more reliable achievement of
the required energy savings obligation, and would increase the acceptance of policy
measures since their effectiveness can be shown to market actors and citizens.

Adding further monitoring and reporting requirements under MONITOR.3 would be
even more effective, as it would result in a better understanding of the impacts of public
procurement and energy performance contracting.

6.3.11.2. Administrative burden and compliance costs

MONITOR.1 would lead to some increase in costs due to the need to undertake studies
and surveys, and in administrative burden due to the need to respond to requests for
information.
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MONITOR.2 would result in an increase in burden for businesses and public authorities.
Some reporting requirements already exist and therefore these changes would only
represent an enhancement of those requirements. Further digitalisation should help to
reduce the administrative burden and costs.

MONITOR.3 would lead to a higher administrative burden due to additional
requirements.

6.3.11.3. Coherence

Enhanced monitoring and reporting requirements are aimed at supporting improved
implementation of the EED and increased energy savings. If the options achieve those
objectives then they would be coherent with other EU objectives.

6.3.11.4. Subsidiarity and proportionality

MONITOR.2 would require additional monitoring and reporting by Member States. If
this would lead to a better understanding of the impact of energy efficiency measures and
hence increased savings, this would be proportionate (depending on the balance between
increased cost and savings achieved).

MONITOR.3 requires more efforts by Member States compared to MONITOR.2, and
while this would result in an even better understanding of impacts, proportionality is
more difficult to establish.

In summary:
Comparison of options against the baseline
Criteria BAU | MONITOR.1 | MONITOR.2 | MONITOR.3
Address barriers 0 + ++ ++
Effectiveness | Understanding 0 + ++ +++
impacts
Administrative burden 0 0 - -
Coherence 0 + + +
Subsidiarity and proportionality 0 0 0 -

7. HOW DO THE OPTIONS COMPARE?

As indicated in section 6.1, the outcome of the scenario analysis shows that both
intermediate and higher ambition policy packages would allow the 36-37% target to be
met. Section 6.3 therefore assessed the impacts of the individual policy measures against
the better regulation criteria.

7.1.  How do the policy options compare?

Table 15 summarises the outcome of the qualitative assessment in section 6.3:
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Table 15: Overview of the assessment of policy options.

Objectives Effectiveness Admin. Subsidiarity/
. . Coherence . .
Policy options | 1ycentives | Barriers | Impacts burden Proportionality
TARGET.1 4 0 0 0 4 0
TARGET.2 4 + 0 - 4 -
TARGET.3 4=+ + 0 - - -
ESO.1 4 + 0 - 0 -
ESO.2 4 + 0 - e -
ESO.3 A A 0 0 4 =
ESO.4 4= 4 4 = - --
EE1ST.1 4 4 0 0 4 +
EE1ST.2 4 4 + = + =
EE1ST.3 Smins 4=+ + = + -
BUILD.1 n.a. + 0 + + 0
BUILD.2a n.a. 4HF 0 0 4 0
BUILD.2b n.a. 4HE 0 0 4+ +
BUILD.3 n.a. 4H=F 0 0 4 =
BUILD 4 n.a. A= 0 4 - -
PROCURE.1 n.a. 4 0 0 0 0
PROCURE.2 n.a. 4=+ 0 - 4 =
IND.1 n.a. + 0 0 + 0
IND.2 n.a. 4= 0 4 + 0
IND.3 n.a. 4H=F + = + -
HEAT.1 n.a. + + 0 + 0
HEAT.2 n.a. 4 ++ = + -
HEAT.3 n.a. 4HF 0 — -- -
NET.1 n.a. A + 0
NET.2 n.a. 4 ++ 0 + -
NET.3 n.a. 4=F ++ - 0 -
TRANS.1 n.a. 4 + = - -
TRANS.2 n.a. 4H=F 0 - - -
SUPPORT.1 n.a. 4 0 - 0 0
SUPPORT.2 n.a. 4=F + = 0 0
SUPPORT.3 n.a. H=F + - 0 0
MONITOR.1 n.a. + + 0 + 0
MONITOR.2 n.a. 4=F 4 - + 0
MONITOR.3 n.a. 4=F A = + -
= non-regulatory = intermediate ambition = higher ambition = preferred option

Given that the policy options in the different ‘intervention areas’ of the EED have limited
interaction with each other, there is no substantial benefit in comparing them. However,
it is important to understand whether the effectiveness of the options within each
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intervention area outweighs the additional burden and cost, and impacts on subsidiarity
and proportionality. The following sections, therefore, discuss this for each of the policy
options.

7.1.1. Targets

Making the EU level energy efficiency target binding (TARGET.1) would contribute to
its achievement, if only by raising its political importance to the same level as the GHG
and renewables targets. This has no direct administrative and compliance cost, and little
or no impact on subsidiarity and proportionality.

Indicative national benchmarks (TARGET.2) would further increase the effectiveness of
the energy efficiency targets by bringing clarity about the expected level of national
efforts, and would still not significantly impact on subsidiarity, as the national
benchmarks would not be binding. Additional administrative and compliance cost would
also be limited.

Mandatory national targets (TARGET.3) would be most effective, but would have a
more substantial impact on subsidiarity and would not be coherent with the approach
taken for renewables. It would also entail a somewhat higher administrative burden.

7.1.2. Energy savings obligations

Imposing a sub-target for measures in the transport sector under Article 7 (ESO.1) would
be an effective way to stimulate Member States to achieve more energy savings in this
sector. It would be coherent with existing policies for the transport sector and
proportionate, given the importance of reducing transport GHG emissions. At the same
time, it would result in a moderate increase of administrative burden and somehow
higher compliance costs. It would also have an impact on subsidiarity, as it limits to
some extent the freedom of Member States to decide in which sectors they would achieve
the necessary energy savings.

Requiring Member States to put in place measures to combat energy poverty under
Article 7 (ESO.2) would contribute to making the energy transition just and inclusive.
Similarly, ESO.1 would have some impact on subsidiarity, administrative burden and
compliance cost. It is considered proportionate, also in view of the need to address
distributional impacts from a possible extension of the ETS in particular to buildings.

Excluding the possibility for Member States to count energy savings from measures
promoting the use of fossil fuels (ESO.3) would be an effective way to contribute to the
energy efficiency target. It would be coherent with other EU policies and have no
administrative burden or compliance costs. However, similar to ESO.1 and ESO.2, it
would have some impact on subsidiarity.

While being potentially very effective, the implementation of an EU-wide white
certificate scheme (ESO.4) would, however, create a high additional administrative
burden and high compliance costs to implement an EU-wide white certificate scheme. It
would also raise coherence questions with respect to the interaction with an extended
ETS to buildings and transport. Furthermore, it would also cause problems for
subsidiarity, as an EU-wide scheme would require Member States to align their
calculation methods and monitoring requirements.
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7.1.3. EElst principle

Providing further guidance to Member States and economic actors on the application of
the EE1st principle (EE1st.1) would effectively address the lack of clarity and details on
the use of the principle in specific contexts and provide some tools for proper cost-
benefit analysis. As a voluntary measure, it would have little impact on administrative
burden, compliance cost and subsidiarity.

Obliging Member States to provide the right conditions for enabling the application of
the principle (EE1st.2), would ensure that the principle is applied in decisions where it
could have the biggest impacts. At the same time, the accompanying reporting
requirements would increase the administrative burden and there would be additional
compliance costs.

Imposing compliance checks and requiring a monitoring structure (EE1st3) would be the
most effective, but would have a stronger impact on subsidiarity and would entail
significant additional costs, which may not be justified by the expected benefits.

7.1.4. Public buildings

Providing further guidance and necessary tools to national authorities to guide Member
States towards renovation and uptake of energy efficiency requirements in building
procurement and management practices (BUILD.1) would increase to some extent the
rate and depth, and hence the effectiveness, of public building renovation at national
level. At the same time, it would not have a major impact on subsidiarity or
administrative burden.

Increasing the overall ambition through an increased annual target (BUILD.2a) and
through a wider scope (BUILD.2b) would significantly increase the long-term energy
savings in the public sector and contribute to faster decarbonisation of the public building
stock. It would also increase administrative burden and costs of renovation, and impacts
on subsidiarity. While extending the scope to all public buildings BUILD.2b remains
cost-effective, doubling the renovation rate would trigger higher costs per renovation in
Member States, where there is not a corresponding back-log in renovations..

Strengthen other requirements to achieve the necessary energy savings (BUILD.3) would
increase the minimum standard of the renovated buildings, while it would remain cost-
effective.

Deleting the alternative method in Article 5 (BUILD.4) would go even further by
removing the option for Member States to use alternative measures to achieve equivalent
savings, thereby forcing public bodies to undertake actual renovations. This would also
lead to increased energy savings and multiple benefits. As such, it would further limit the
flexibility of Member States and, when combined with the higher renovation rate, it
could be less proportionate in view of the different situation in Member States.

7.1.5. Public procurement

Providing more guidance and tools to national authorities and procurement officials
(PROCURE.1) would be somewhat effective in further guiding Member States towards
the uptake of energy efficiency, and broader resource efficiency, requirements in
procurement practices. It would have limited additional administrative and compliance
cost and fully respect the subsidiarity and proportionality principles.

96

www.parlament.gv.at



Extending the procurement obligation to all public bodies (PROCURE.2) would be more
effective in spreading energy efficient procurement to all levels of government (e.g.
regions, municipalities and other public bodies). This would result in additional
administrative burden, but this is considered proportionate in view of the expected lower
costs of use and the multiple benefits of the procured buildings, services and products.

7.1.6. Industry

Promoting a voluntary scheme for energy benchmarking (IND.1) would be somewhat
effective depending on its uptake. However, compliance costs would only accrue to
participating companies and it would have no impact on subsidiarity.

Ensuring that audit efforts are focussed on larger energy users (IND.2) should lead to
proportionately higher energy savings. It would result in a substantial reduction in burden
for businesses with a lower energy use, as well as simplifying the burden on public
administrations, since they would have a simpler criterion to assess the need for audits as
well as a smaller number of businesses to verify. The increased compliance costs for
those businesses remaining under the scope of the provision would be expected to be
paid back through increased uptake of cost-effective improvement measures.

Requiring businesses to implement a certain number of audit recommendations (IND.3)
would be most effective in terms or achieved energy savings. However, it would require
a verification mechanism, which could create a moderate additional burden. Moreover, it
could be considered less proportionate as it would intervene directly in the business
decision processes of companies.

7.1.7. Heating and Cooling

Promoting a voluntary scheme for energy benchmarking (HEAT.1) would be somewhat
effective depending on its uptake. However, compliance costs would only accrue to
participating companies and it would have no impact on subsidiarity.

Further strengthening definitions and obligations, and extending them to local levels
(HEAT.2), would be effective in addressing remaining barriers in the heating and cooling
sector. However, it would potentially cause significant additional administrative burden,
in particular at local level. While this has an impact on subsidiarity, it is considered
proportionate to the additional savings that could be achieved in this sector.

Requiring Member States to phase out fossil fuel boilers (HEAT.3) would be very
effective in driving energy savings and lowering GHG emissions. However, it limits the
freedom of Member States to choose the optimal mix of heating technologies given their
national circumstance which risks not being proportional in certain Member States. It
would also be less coherent with products legislation, and could lead to a fragmentation
of the internal market.

7.1.8. Energy networks

Promoting a voluntary scheme for energy benchmarking (NET.1) would be somewhat
effective depending on its uptake. However, compliance costs would only accrue to
participating companies and it would have no impact on subsidiarity.

Developing a common definition of energy losses and requiring reporting by system
operators (NET.2) would be more effective as it would facilitate a common
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understanding in the sector and the exchange of best practices. At the same time, it would
result in an additional burden for trade associations and system operators, and have some
impact on subsidiarity as it would force a harmonisation of definitions.

Requiring National Regulatory Authorities (NRAs) to monitor and incentive energy
efficiency investments by system operators (NET.3) would be most effective in driving
the sector to higher energy efficiency. However, it would require a significant effort from
NRAs, and would intervene more strongly in the national framework for grid
management. Nevertheless, it is still considered proportionate due to the strong impact it
would have on grid efficiency.

7.1.9. Transport

Requiring Member States to require urban areas over 1 million inhabitants to establish an
urban mobility plan covering transport energy efficiency (TRANS.1) would increase
effectiveness by ensuring that specific attention is paid to energy consumption in the
transport sector and that relevant measures to improve energy efficiency are taken in
urban contexts. However, this would impose additional requirements on local authorities,
which could be burdensome in the absence of previous experience or lack of information
on energy consumption in local transport, and there would be additional compliance
costs. It has to be noted, however, that some experience has been gained via the activities
of the Covenant of Mayors.

Requiring Member States to set a date for the end of sales of new internal combustion
engine cars (TRANS.2) would be effective because it would lead relatively quickly to a
ban of combustion engines and the deployment of more energy efficient solutions.
However, it would run the risk of overlap with existing (and to be revised) rules,
including Euro 7, CO, emission standards and AFID, and may hamper the free
movement of vehicles in the internal market. It could therefore be considered
disproportionate.

7.1.10. Support measures

Providing further guidance and support in view of Member States’ actions, e.g. on
awareness raising (SUPPORT.1), is useful and would extend the existing approach. It
would result in a short-term increase of administrative burden, as the different
information campaigns, knowledge exchanges or support schemes would have to be set
up, but this is expected to be cost-effective in the medium term due to increased energy
savings.

Strengthening the requirements for energy services and qualification and certification
schemes (SUPPORT.2) would improve the framework for greater uptake of energy
performance contracting. It would result in some additional administrative burden for
Member States, but this is expected to be limited. It would require more action by
Member States but this is considered to be proportionate.

Stricter requirements for energy performance contracting, assessment of barriers and
establishment of project development assistance mechanisms (SUPPORT.3) would be
more effective in facilitating energy savings, but would entail additional administrative
burden as Member States would have to make more efforts to create incentives to
stimulate further investments. As such, it would have a stronger impact on subsidiarity.
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7.1.11. Monitoring and reporting

Expanding the use of surveys, studies and other sources of analytical data (MONITOR.1)
would not in itself lead to improved energy performance, but would allow a better
assessment of the effectiveness of implemented measures. It would have limited
additional administrative burden and impact on subsidiarity.

Strengthening the existing monitoring and reporting requirements regarding Article 7 and
building renovations (MONITOR.2) would ensure a more reliable achievement of the
different provisions, but would also result in higher administrative burden for businesses
and public authorities. However, it would lead to a better understanding of the impact of
energy efficiency measures and hence increased savings, and is therefore considered
proportionate.

Requiring additional monitoring and reporting requirements on public procurement and
energy performance contracting (MONITOR.3) would further improve the effectiveness
but would further increase administrative burden. Whether this is proportionate depends
on the balance between increased cost and savings achieved due to a better understanding
of the impacts of relevant measures.

7.2. Conclusion

In view of this analysis, the options TARGET.2 (binding national targets), ESO.4 (EU
wide white certificate scheme), BUILD.4 (deleting alternative method), IND.3 (require
implementation of audit recommendations), HEAT.4 (banning fossil fuel boilers), NET.3
(stricter requirements on NRAs) and TRANS.2 (banning internal combustion engines)
are considered too intrusive or burdensome to be proposed for the preferred option.

For SUPPORT.3 (stricter requirements for EPC, addressing barriers and PDA) and
MONITOR.3 (additional monitoring and reporting), it is less clear whether the benefits
outweigh the increased burden.

This analysis points to a preferred option consisting of a combination of policy measures
as outlined in the next section.

8. PREFERRED OPTION

When proposing its updated 2030 greenhouse gas emissions reduction of at least 55%'*,

the European Commission also described the actions across all sectors of the economy
that would complement national efforts to achieve the increased ambition. A number of
impact assessments have been prepared to support the envisaged revisions of key
legislative instruments.

Against this background, this impact assessment has analysed the various options
through which a revision of the EED could effectively and efficiently contribute to the
delivery of the updated target as part of a wider “Fit for 55” policy package.

Methodological approach

192 Communication on Stepping up Europe’s 2030 climate ambition - Com(2020)562
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Drawing conclusions about preferred options from this analysis requires tackling two
methodological issues.

First, as often the case in impact assessment analysis, ranking options may not be
straightforward as it may not be possible to compare options through a single metric and
no option may clearly dominate the others across relevant criteria. Ranking then requires
an implicit weighting of the different criteria that can only be justifiably established at
the political level. In such cases, an impact assessment should wean out as many inferior
options as possible while transparently provide the information required for political
decision- making. This is what this report does for the possible revision of the EED.

Secondly, the ‘Fit for 55° package involves a high number of interlinked initiatives
underpinned by individual impact assessments. Therefore, there is a need to ensure
coherence between the preferred options of various impact assessments.

Policy interactions

Given the complex interdependence across policy tools and the interplay with the
methodological issue outlined above, no simultaneous determination of a preferred policy
package is thus possible. A sequential approach was therefore necessary.

First, the common economic assessment'**'% underpinning the “Communication on

Stepping up Europe’s 2030 climate ambition” looked at the feasibility of achieving a
higher climate target and provided insights into the efforts that individual sectors would
have to make. It could not, however, discuss precise sectoral ambitions or detailed policy
tools. Rather, it looked at a range of possible pathways/scenarios to explore the delivery
of the increased climate ambition. It noted particular benefits in deploying a broad mix of
policy instruments, including strengthened carbon pricing, increased regulatory policy
ambition and the identification of the investments to step up the climate ambition.

An update of the pathway/scenario focusing on a combination of carbon pricing and
medium intensification of regulatory measures in all sectors of the economy, while also
reflecting the COVID-19 pandemic and the National Energy and Climate Plans,
confirmed these findings.

Taking this pathway and the Communication on Stepping up Europe’s 2030 climate
ambition as central reference, individual impact assessments for all ‘Fit for 55’ initiatives
were then developed with a view to provide the required evidence base for the final step
of detailing an effective, efficient and coherent ‘Fit for 55 package.

At the aggregate level, these impact assessments provide considerable reassurances about
the policy indications adopted by the Commission in the Communication on Stepping up
Europe’s 2030 climate ambition. This concerns notably a stronger and more
comprehensive role of carbon pricing, energy efficiency and renewable energy policies,
and the instruments supporting sustainable mobility and transport. These would be
complemented by a carbon border adjustment mechanism and phasing out free
allowances. This would allow reducing, in a responsible manner, the risk of carbon
leakage. It would also preserve the full scope of the Effort Sharing Regulation for
achieving the increased climate target.

Various elements of the analyses also suggest that parts of the revenues of a strengthened
and extended ETS should be used to counter any undesirable distributional impacts such

18 https://eur-lex.curopa.eu/legal-content/EN/TX T/?uri=CELEX:52020SC0176
104" hitps://eur-lex.europa.eu/legal-content/EN/TX T/?uri=CELEX%3A52020SC0331
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a package would entail (between and within Member States). While the best way to do
this is still to be determined, this would seem a superior alternative to foregoing the
relevant measures altogether or simply disregarding the uneven nature of their
distributional impacts. Under both these alternatives, the eventual success of any package
proposed would be at risk.

Preferred policy option

Preliminarily assuming this fact and the analysis above as the framework for the
aggregate ‘Fit for 55° package, the specific analysis carried out in this impact assessment
comes to the following main conclusions as regards the key elements of the preferred
policy option for the revision of the EED:

1) EU energy efficiency target

As already indicated in the CTP, the EU energy efficiency target should be increased in
the range of 36-37% for 2030 for final energy to achieve the overall 55% GHG target for
2030. The target should be a binding target at EU level (TARGET.1).

2) Benchmarks for national energy efficiency contributions

To achieve the overall climate ambition in an optimal manner, it would be desirable for
Member States to be guided towards the level of ambition needed to achieve the EU
energy efficiency target in a fair manner. In view of this, the assessment points to
indicative national benchmarks for Member States’ contributions, based on a formula
that takes into account a range of criteria related to Member States’ national
circumstances (TARGET.2)'”. While in response to the PC, 36% of stakeholders
favoured indicative national targets and 47% favoured binding national targets, indicative
benchmarks are more aligned with the subsidiarity principle.

Combining a binding EU-level energy efficiency target with national indicative
contributions would be fully coherent with the other climate and energy targets, and is in
line with the approach followed in REDII and the Governance Regulation.

3) Energy savings obligations (Article 7)

The level of annual energy savings would be increased to approximately 1.5% per year in
line with the outcomes of the CTP IA.

Moreover, Member States would be required achieve a certain amount of savings in the
transport sector (ESO.1) and amongst energy poor households (ESO.2), and would no
longer be able to count energy savings from measures promoting the use of fossil fuels
(ESO.3). These measures were supported by around 60% of the PC respondents.

4) Other elements of the preferred option

The other elements of the preferred option would aim at providing further incentives to
increase Member States’ ambition and efforts, to address remaining barriers and to
improve the understanding of the EED’s impact. This would cover:

19" The Commission is currently developing such a formula in line with what is in place for the REDILI.
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a)

b)

g)

h)

Energy Efficiency First: Further guidance on the application of the EE1st
principle (EElst.1) and a new article (building upon the Governance
Regulation), with an obligation for Member States to ensure its application,
while minimising administrative burden (EElst.2). This was supported by
around half of the PC respondents.

Exemplary role of the public sector: Further guidance for authorities in
support of building renovation (BUILD.1). Expanded scope for renovations to
cover all public buildings, while maintaining the same renovation rate of 3%
(BUILD.2b), improved monitoring and undated renovation standards to nearly
zero energy buildings (BUILD.3) and the removal of alternative measures
(BUILD.4).

Further guidance to authorities, including on circularity and GPP aspects
(PROCURE.1). Extend public procurement provisions to all public
administration levels (PROCURE.2).

A large majority of stakeholders, including public authorities, supported the
strengthening of the requirements for public buildings renovation and
procurement.

Industry: Focus energy audits on larger energy users and require energy
management systems for largest users (IND.1 and IND.2).

Heating and cooling: Benchmarking (HEAT.1), improved definitions and
strengthened obligations for cost-benefit analysis and local cooling and heating
planning (HEAT.2).

Energy networks: Benchmarking (NET.1), enhanced definition of losses and
reporting (NET.2).

Transport: Include energy efficiency elements in line with the EE1st principle
and the Sustainable and Smart Mobility Strategy, including, for example, in
urban mobility policy planning (TRANS.1).

Support measures: Strengthening provisions on skills, energy services and
financing mechanisms, consumer empowerment, addressing split incentives
and the alleviation of energy poverty (SUPPORT.1; SUPPORT.2; and possibly
SUPPORT.3).

Monitoring and reporting: Reinforcement of requirements (MONITOR.1;
MONITOR.2 and possibly MONITOR.3), building on the integrated approach
under the Governance Regulation.

The above elements would strengthen the EED and help ensure that, also with the
support of the EPBD (to be revised by the end of 2021) and other parts of EU policies
and measures, it continues to ensure that energy efficiency makes the necessary
contribution towards a more ambitious GHG target, as defined in the CTP. Because of
this, it would also be complementary to, and fully consistent with, the strengthening of
other legislative initiatives that contribute to the same objective, in particular the RED II,
the ETS, and the forthcoming revision of the EPBD.

Administrative burden of the preferred policy option
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The administrative burden arising from information requirements of the individual
measures of the preferred policy option is estimated in Error! Reference source not
found.. The results show that, overall, there would be an estimated net increase in
administrative burden of €5.5 million per year. The burden on the private sector is
increased by €0.3 million per year, and there is an increase in the burden for the public
sector of €5.2 million per year.

Internal coherence of the measures within the preferred policy option

The preferred policy option is based on a clear hierarchy of measures, with the binding
EU level target on top, supported by the indicative national benchmarks that would add
up to the EU target, and all other measures contributing to its achievement. Figure 21
provides an overview of these interlinkages.

Figure 21 Interlinkages between elements of the EED and other instruments

27 national indicative targets
(based on benchmark formula)
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The Member States’ obligation to achieve 1.5% annual energy savings would constitute
an important contribution to reaching their national indicative benchmark. While this
obligation is estimated to deliver around 50% of the overall EU target, this will differ per
Member State, depending amongst others on their indicative benchmark and the
robustness of national energy savings measures.
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As regards the EE1st principle, the preferred option aims to stimulate its implementation
but the nature of the principle, which is to ensure that energy efficiency measures are
properly taken into account during decision making, does not guarantee that energy
savings will be achieved, for example when such measures are not cost-effective.

It is important to underline that the public building renovation target of 3% contributes
fully to the 1.5% energy savings obligation. At the same time, other measures that
Member States can take in the public sector such as on street lighting, water management
or public transport, also contribute where they are additional to EU level standards (as
per the Article 7 provisions).

Finally, the preferred option leaves a large amount of flexibility to the Member States
how to fulfil the proposed binding targets i.e. for annual energy savings and the building
renovation rate. For the former, the only requirement is to achieve a limited amount of
savings in the transport sector and among energy poor households, while for the latter
Member States can freely choose which buildings to renovate.

Investments underpinning the preferred policy option

Increased GHG ambition entails significant investments in energy efficiency and
renewable energy. Against this background, the preferred policy option aims at
facilitating energy efficiency investments, reducing their perceived risks, increasing the
effectiveness in the use of public funding and helping mobilise private financial
resources'”®, in line with the priorities identified in the European Semester, National
Energy and Climate Change Plans (NECPs), and Just Transition and Recovery Plans.

Ensuring coherence in the finalisation of the package

The final step of the sequential approach outlined above for the coherent design of the
‘Fit for 55° proposals will be carried out on the basis of the analysis of this and the other
impact assessment reports. The choices left open for policy-makers will be taken,
measures fine-tuned and calibrated, and overall coherence ensured. Until that stage, all
indications of preferred measures are to be considered preliminary as preserving overall
effectiveness, efficiency and coherence may require adjustments as the final package
takes shape.

Overall coherence was already established by the Climate Target Plan, which clearly
showed that action in all policy areas under the ‘Fit for 55’ package is necessary to
achieve the 2030 targets. Therefore, stronger energy efficiency measures are crucial to
reach results, to increase Member States’ ambition, to address the identified weaknesses
in the current framework and to mitigate the possible undesirable effects of other policy
initiatives.

In particular, a possible extension of the ETS to the buildings and transport sectors, and
the resulting increase in energy prices may have social impacts, especially on low-
income households. Support measures to promote energy efficiency, such as the
strengthening of Article 7 by obliging Member States to address vulnerable, energy poor,

1% This will be achieved mainly through non-regulatory measures (see, for example, the section on
‘Attracting private investment and stimulating green loan financing’ in the Renovation Wave strategy
for a more elaborate discussion) and strengthening of the provisions on financing, energy services,
qualification and certification, and audits.
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or low-income households, will help to alleviate this. In fact, strong energy efficiency
measures would be necessary to avoid excessive distributional effects due to the ETS
extension.

At the same time, such an extension could affect the effectiveness of the EED, notably as
regards Article 7, which is expected to deliver around 50% of the total savings estimated
to come from the EED. To enable effective synergies of such an extended ETS with the
EED, it should be ensured that Member States may only count the energy savings under
Article 7 from energy efficiency measures (which are measured and verified), and not
from the reduced energy use as a result of a carbon price. This would be in line with the
additionality requirement'®’, and be consistent with the preferred options under the ETS
and for CO, vehicle standards.

While an extended ETS could enhance additional energy savings, carbon pricing alone
cannot resolve the well-known barriers to the take up of energy efficiency measures in
these sectors. In view of this, the energy saving measures, such as those promoted under
Article 5 or Article 7 (i.e. through energy efficiency obligation schemes or alternative
policy measures), and under the EPBD will remain vital to ensure that cost-effective
energy efficiency measures are implemented at end-user level.

The interaction between the approach to energy efficiency and renewables shows broad
coherence, reflecting the fact that stronger efforts on energy efficiency are necessary for
a cost effective deployment of renewable energy in view of meeting both energy and
climate targets. This is particularly the case for heating and cooling planning, whereby
the EED sets the framework for identifying the energy efficiency and renewable energy
potential, and requires the Members States to implement policies and measures to exploit
this potential. These policies and measures directly support the achievement of the
heating and cooling sector target under the RED.

The further inclusion of transport measures under Article 7 would stimulate Member
States to take further action on transport. As such, there would not be a regulatory
overlap but rather synergies with the measures of the Sustainable and Smart Mobility
Strategy, as the EED would establish an obligation while leaving it to Member States
what measures they would like to use for achieving the reduction in energy use in
transport.

Finally, the Commission has started the review of the EPBD with a view to come
forward with a proposal towards the end of 2021. While at this point in time it is not
possible to prejudge the outcome of that review, the preferred option respects the specific
role of the EPBD in setting cost-optimal energy performance requirements, while
strengthening the EED provisions pertaining to buildings (Article 5), in particular for
public procurement (Article 6), provides the necessary horizontal framework for action.

17 Member States must fulfil the additionality requirement as set out in Annex V(2) EED. Energy savings
need to be additional to those that would have occurred in any event without the activity of the
obligated, participating or entrusted parties. To determine the savings that can be claimed as
additional, Member States have to show how energy use and demand would evolve in the absence of
the policy measure in question by taking into account energy consumption trends, changes in
consumer behaviour, technological progress and changes caused by other measures implemented at
EU and national level.

105

www.parlament.gv.at



A complementary document to the full set of individual impact assessments looking at
the effectiveness, efficiency and coherence of the final package will accompany the “Fit
for 55” proposal.

9. HOW WILL ACTUAL IMPACTS BE MONITORED AND EVALUATED?

Monitoring and evaluation of progress towards the policy objectives can be done using
monitoring tools under existing instruments or existing Eurostat data, and through other
means, including the Governance Regulation (see also section 1.4).

The mechanism embedded in the Governance Regulation is based on the integrated
National Energy and Climate Plans, covering ten-year periods starting from 2021 to
2030, regular progress reports by the Member States and integrated monitoring
arrangements by the Commission. This will allow the Commission to assess the progress
made at Union level towards meeting the objectives of the Energy Union, in particular as
regards the 2030 targets for renewable energy and energy efficiency. Member States also
have the obligation to report on their progress towards alleviating energy poverty.

Regarding the specific policy objectives, it is expected that monitoring will take place as
follows:

Table 16 Monitoring of objectives

Objectives Monitoring tools

Objective 1: Member States’ biennial reports in accordance with the
Governance Regulation. From that information it is
possible to infer progress towards the overall EU energy

efficiency target. This also includes information on:

Increase effort by Member States
to achieve a 36-37% energy
efficiency target

- Cumulative amount of energy savings achieved over

Key indicators: the period 2021-2030 under Article 7 (energy saving

FEC; PEC; number of public
buildings renovated annually (i.e.
rate of renovation); energy
savings achieved due to public
building renovation (i.e. depth of
renovation); annual energy
savings under article 7;
contribution of energy efficiency
measures to alleviation of energy
poverty;

obligations);

- Total floor area renovated under Article 5 (public
buildings);

- Measures to utilise energy efficiency potentials of gas
and electricity infrastructure (EE 1%).

ESTAT collects annual energy consumption data per
Member State and key economic sectors.

EU Building Stock Observatory'*®
EU Energy Poverty Observatory'®’

Objective 2:

Reinforce the EED to better
address market barriers and
failures.

Key indicators:

Increase of the use, and size, of

Governance regulation, under which Member States have
the obligation to report on:

- Market-based instruments that incentivise energy
efficiency improvements, including but not limited to
energy taxes, levies and allowances;

- Policy and measures to promote energy services in the
public sector;

1% https://ec.europa.eu/energy/topics/energy-efficiency/energy-efficient-buildings/eu-bso_en

199 https://www.energypoverty.eu/
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energy performance contracts in - Measures to remove regulatory and non-regulatory

the public sector; Level and barriers that impede the uptake of energy performance
impact of investments in energy contracting and other energy efficiency service
efficiency measures; Savings models;

achieved through energy audits; - The use of Union funds, in the area of energy

efficiency at national level.

The Commission will undertake regular studies on the
impact of specific articles of the EED, for example as
regards Article 7 on energy savings obligations or Article
8 on energy audits.

The JRC undertakes regular assessments of market
developments in key areas such as energy services

companies and financing measures''"’.

Investments in energy efficiency under EU financial
programmes, including InvestEU, NextGenerationEU,
European Strategic Investment Funds, EIB facilities,
ELENA technical assistance facility.

DEEP database'"!
Odyssee/Mure database''?

Objective 3: Monitoring tools indicated above.

Improve understanding of
impacts of energy efficiency
measures taken by Member States EED Concerted Action'*

Policy Assessment Tool'",

Key indicators: see above-
mentioned indicators; impacts of
public procurement on energy
savings.

110
111
112
113

See for example: https://ec.europa.cu/jrc/en/energy-efficiency/eed-support

https://deep.cefig.eu/

https://www.odyssee-mure.eu/

(Draft) Technical assistance study to develop a tool for assessing energy efficiency policies and
measures; Fraunhofer, 2020

" https://www.ca-eed.eu/Homepage
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Annex A Procedural information

Lead DG, Decide Planning/CWP references

DG ENER, PLAN/2020/6834, Commission work programme 2021 (COM(2020) 690
final) Annex L. 1.e.

Organisation and timing

The review of the EED was announced in the European Green Deal Communication in
December 2019.

An Inter Service Steering Group was established which involved the following DGs: SG,
AGRI, BUDG, CLIMA, COMP, CNECT, EASME, ECFIN, ENV, ESTAT, FISMA,
GROW, JRC, JUST, LS, MOVE, REGIO, RTD, TAXUD, TRADE.

Five meetings were held, which took place on 17 June 2020, 7 October 2020, 10
December 2020, 19 February 2021 and 2 March 2021.

Consultation of the RSB

A meeting with the RSB took place on 14 April 2021.

On 19 April 2021, the RSB issued a negative opinion. An improved Impact Assessment
has been submitted on 29 April, fully addressing the recommendations provided by the
Board in its first opinion. Table 1 shows the RSB recommendations and the changes
made to respond to them.

Table 1: How RSB recommendations of 19 April 2021 have been addressed

RSB recommendation

How the IA report has been amended

(1) The report should clearly define
the scope of the initiative.

It should specify how it aligns with
the greenhouse gas reduction targets
of the Climate Law, and how it
follows or differs from the CTP
modelling scenarios.

On this basis, the report should
make clear what are the open policy
choices that this impact assessment
aims to inform.

The report should explain how the
other ‘Fit for 55’ initiatives may
affect the scope, choices or impacts
of this initiative.

As a result of the Board’s important recommendation,
Section 1.5 on the revision of the EED as part of the ‘Fit
for 55’ package has been enhanced to make clear that the
overall target (and consequently the level of the
obligations, including Article 7) is taken from the CTP
modelling.

Moreover, the contribution to the 55% GHG target and
the link with the CTP IA has been clarified still in section
1.5, but also in sections 5.1 on what the baseline from
which options are assessed is, 5.3 from options to
scenarios that build on the Climate Target Plan, 6.1 on
how the assessment is carried out, 6.2 on the summary of
quantitative results and in a new Annex D on key findings
of CTP and how they are fine-tuned in the “Fit for 55”
IAs.

The report now explains that the open policy choices
mainly relate to the package of measures necessary for
energy efficiency to contribute optimally to the
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achievement of the 55% GHG reduction target.

The possible effect of other ‘Fit for 55° initiatives has
been further elaborated in sections 1.3 on the role of the
EED and interlinkages with key related legislation, 1.5 on
the revision of the EED as part of the ‘Fit for 55’ package
and 8 on the preferred option, in particular as regards the
interaction with an extended ETS for buildings and
transport.

(2) The report should better explain | Section 1.3 on the role of the EED and interlinkages with
the framework character of the EED | key related legislation has been modified to address the

and provide a clearer picture comment made by the Board to better explain the role of
(especially in the options the EED in view of other policy instruments, with further
description) of where it supports details provided in Annex F on the main elements of the
separate pieces of (EU and national) | EED, Annex J on the energy saving obligation and
sectoral legislation and how, and Annex M on the interaction with other policy areas and
where it adds additional elements. legislation.

Following the recommendation of the Board and in light
of the under-developed elements in the in the first
submission, the Impact Assessment now clarifies that the
EED aims to enhance energy efficiency by using various
mechanisms, through the action of the Member States, to
deliver increased energy savings and energy efficiency
above what would be achieved through minimum
performance standards and pricing measures alone.

(3) The intervention logic of the The intervention logic has been significantly improved by
initiative needs significant restructuring the problem definition and underlying
improvement. drivers, updating and simplifying the objectives and better

linking it with the policy options (sections 2 on the
problem definition, 4 on the objectives and 5 on what the
available policy options are).

Section 2 now explains in a detailed way that, if no action
is taken, a large share of energy efficiency and energy
saving potential would remain unexploited, largely due to
market and regulatory failures, which prevent cost-
effective energy efficiency investments and actions from
taking place.

As a result, unless higher levels of energy efficiency are
achieved, GHG emissions would be higher for a given
unit of output, important co-benefits would not be
realised' and the EU would not meet its 55% GHG
emission reduction target in a cost-effective manner as
shown by the CTP IA.

Section 4 has been modified to clarify what the general
objective of this initiative is, namely the need to revise the
EED to further promote energy efficiency and energy
savings to contribute optimally to the cost-effective
achievement of the EU 55% GHG reduction ambition for
2030, by achieving a 36-37% energy efficiency target as
shown in the Climate Target Plan. Moreover, it also
streamlines the specific objectives, which are currently

1 . . . .
For example monetary savings, better societal acceptance, more effective use of resources, improved

health, reduced energy poverty, etc. See also www.combi-project.eu
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three.

Section 5 has been substantially revised and restructured
to address better and in a clearer way the problems and
drivers outlined in section 2, with the aim to further
substantiate the need to improve the EED across many
areas.

The broad set of potential measures identified based on
the evaluation outcomes, the assessment of the final
NECPs, the support study, and the results of stakeholder
meetings and the open public consultation, have been
further developed and better described.

(4) The report should clarify the
precise content of the considered
options.

It should better link the measures
listed under particular options to the
identified problems.

The various proposed choices, for
example for target levels, should be
better justified on the basis of
modelling, expert opinions,
stakeholder suggestions or any
available evidence underpinning the
feasibility of the proposals and
ambition levels.

Section 5.2 on the description of the policy options has
been completely rewritten to address the Board’s concerns
and to strengthen the link to the problem definition, taking
better account of available evidence, the evaluation,
workshops and public consultation responses.

The description of the policy measures has been
expanded, e.g. to justify the levels chosen, and some more
detailed policy measures have been deleted.

(5) On the basis of better defined
options, the report should improve
substantially the qualitative or
quantitative assessment of the
considered individual measures and
better link these to the high-level
results of the modelling. This should
also help to identify the more
critical measures from the less
important ones.

Section 6 on the impacts of scenarios and policy options,
and in particular section 6.3 on the assessment of policy
options, has been substantially modified in particular to
improve the assessment and to identify the more
important options from less important ones.

Based on this, section 7 on how the options compare has
been substantially changed to improve the comparison of
policy options.

(6) Options regulating heating and
cooling, should be better justified
from a subsidiarity and
proportionality perspective. As most
actions in this area are to be
conducted locally, with little or no
spill-over effects, the report should
clarify the value added of
harmonisation at EU level,
especially when going beyond
setting overall targets but also
imposing specific measures.

The description of the heating and cooling options has
been greatly expanded and the underlying reasons for
addressing this sector has been more detailed in section
5.2 on the description of policy options.

The assessment of these options in section 6.3.7 on the
assessment of heating and cooling has been modified to
better reflect subsidiarity and proportionality impacts.

(7) Given that one of the objectives
of the initiative relates to energy
poverty, the report should
strengthen the impact analysis of the
proposed measures in this respect.

It should reflect diverse levels of

To address the Board’s important recommendation,
energy poverty has been addressed as part of the possible
policy options under Article 7 in section 5.2 on the
description of policy options, providing evidence for the
link between energy efficiency (and the EED) and energy
poverty (Annex L specifically on the impacts of energy
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income and energy prices across
Member States. While measures to
eliminate energy poverty are by
virtue of subsidiarity in the hands of
Member States, the report should
clearly present the impacts of
increased energy efficiency targets
on energy poverty levels.

poverty) and assessment of the proposed measures
(section 6.3). An important basis for actions at EU level is
the fact that 61% of respondents in the Public
Consultation voiced to a high degree of importance the
request for a specific share of EU measures to address
energy poverty.

(8) The report should better reflect
the views of different stakeholder
groups, including dissenting and
minority views throughout the
report, including on the problem
definition, construction of options
and the choice of the preferred
option(s).

Views of stakeholder have been better reflected in the
problem definition, policy options and assessment of
options. This has been done throughout sections 2 on the
problem definition, 5.2 on the description of policy
options, 6.3 on the assessment of policy options, 7 on how
the options compare and 8 on the preferred option.

(9) The report should improve the
presentation of the estimated costs
and benefits of the preferred
option(s) and include a more
comprehensive overview in Annex
3. As far as possible, the report
should quantify the expected
increase in administrative burden.

The report has been up-dated to include further
quantification of impacts and cater for the
recommendation of the Board suggesting that an
improved presentation is needed. This is why efforts have
been made to increase and improve the qualitative
assessment of the various measures.

As regards the administrative burden, the comments have
been addressed based on the available data, which allowed
for a qualitative rather than a quantitative assessment.

(10) The methodological section (in
the annex), including methods, key
assumptions, and baseline, should
be harmonised as much as possible
across all ‘Fit for 55’ initiatives.
Key methodological elements and
assumptions should be included
concisely in the main report under
the baseline section and the
introduction to the options. The
report should refer explicitly to
uncertainties linked to the
modelling. Where relevant, the
methodological presentation should
be adapted to this specific initiative.

Sections 5.1 on the baseline from which options are
assessed and 6.2 on the summary of quantitative results
have been revised to improve how the key methodological
elements and assumptions are addressed.

A harmonised Annex D on key findings of CTP and how
they are fine-tuned in the “Fit for 55 IAs has been added
also to this report, as well as to the other IAs part of the
package.

On 28 May 2021, the RSB issued a positive opinion with reservations on the resubmitted
Impact Assessment. The recommendations provided by the Board have been fully
addressed in the current Impact Asssessment. Table 2 shows the RSB recommendations
and the changes made to respond to them.

Table 2 How RSB recommendations of 28 May 2021 have been addressed

RSB recommendation

How the IA report has been amended
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(1) The report does not sufficiently
justify the need for specific sectoral
energy savings obligations. Their
added-value to the global savings
obligation and other Fit for 55
initiatives is unclear.

For both transport and vulnerable consumers, extra text
has been added to point 2 of section 5.2 describing why
specific sectoral action is desirable and reasonable. This
also provides explanation of why this provides added
value and discusses the possible level.

(2) The report does not sufficiently
justify the introduction of further
measures at the EU level for heating
and cooling.

Clarifications have been made to the text in section 5.2
describing the options, in particular HEAT.2, to provide
greater clarity on the measures.

The text assessing subsidiarity of the options in section
6.3.7.4 has been expanded and strengthened.

(3) The report does not provide clear
evidence of the need for and added-
value of the transport options. It is
unclear how mandatory mobility
planning for certain urban areas
would be in line with the subsidiarity
principle.

Part 9 of section 5.2 has been further elaborated to
provide a more detailed explanation of the merits of the
measure and the energy saving potential.

(4) The choice and feasibility of the
preferred options for buildings needs
further clarification. The subsidiarity
assessment of the two public
procurement options is deficient.

Text has been added to point 4 of section 5.2 to better
explain the minimum EPBD requirements and clarify that
the NZEB standards is already de-facto the standard for
renovations and is achievable

The scoring for PROCURE.2 has been reassessed. This
led to an increase in the coherence score and a decrease
in the sustainability and proportionality score.

(5) The interplay between the
measures included in the preferred
options is unclear. Administrative
burdens, compliance costs and
circular economy impacts remain
insufficiently assessed.

A new Annex N has been inserted which contains a
thorough assessment of the possible change in net
administrative burden as a result of the simplification of
certain elements and the additional impacts of other
elements for all measures of the preferred option. This is
based upon the Better Regulation assessment tool.

Extra text has been included in section 8 describing the
measures of the preferred option and how they work as a
package. This also explains the interplay with the EE1st
principle and the flexibility available to Member States
when choosing how to achieve the overall target.

Extra text has been included in Annex M explaining the
interactions between Energy Efficiency measures and the
circular economy and illustrating how accelerating
energy saving replacement may impact this.

General

Stakeholder views have been better disaggregated on the
basis of 4 categories (public authorities, business, civil
society and citizens) for a number of key public
consultation questions.

The baseline has been reintroduced to each element of
section 5.2 and 6.3 as well as in all the tables of section
6.3.
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Evidence, sources and quality

The aim of this Impact Assessment is to support a legislative proposal amending the EED
to address any remaining ambition gap to the EU energy efficiency target of 32.5% for
2030 and in view of a higher climate ambition for 2030, which would require more
efforts in energy efficiency.

It builds on the impact assessment carried out for the comprehensive plan to increase the
EU 2030 climate target to at least 50% and towards 55% in a responsible way. That
impact assessment indicated how climate and energy policies would interact to achieve
an increased greenhouse gas emissions reduction target. It provided information on a
coherent set of changes required for the existing 2030 climate and energy framework -
the ETS Directive, the Effort Sharing Regulation and the Land Use, Land Use Change
and Forestry Regulation, the Renewable Energy Directive and the Energy Efficiency
Directive.

In addition, findings of the evaluation of the EED have helped to identify the measures
needed to address the objectives.

Other central sources are the Member States’ NECPs and the Commission’s assessment,
the 2020 Progress Report and the work of the Task Force on Mobilising Efforts to Reach
the EU Energy Efficiency Targets for 2020. Reports from the Joint Research Centre have
also been of importance.

A large amount of external expertise has fed into the preparation of this impact
assessment. A specific expert group meeting was held in November 2019 at which
outlain ideas of the available options were presented and expert’s opinions invited.

Many dedicated reports have been produced assessing specific aspects of the legislation
and its effects. Some key ones are referenced in this document and a wider set are
referenced in the support study carried out in its preparation. Other relevant reports and
research is cited.

That support study provided the bulk of the evidence used to support the identification
and choice of measures, their organisation into options packages and assessing their
likely impacts.
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Annex B Stakeholder consultation

1. Synthesis of consultation activities

This Annex provides a synopsis of the stakeholder consultation carried out as part of the
back-to-back ex-post evaluation and impact assessment of the Energy Efficiency
Directive (EED).

2. Consultation strategy and objectives

The stakeholder consultation followed the strategy, objectives and steps laid out in the
consultation strategy for the review and revision of the Energy Efficiency Directive’.

The overall objective of the consultation was to identify the shortcomings associated
with the current provisions of the EED and ways to strengthen, if necessary, elements of
the EED to deliver on the Commission proposal to increase the EU’s greenhouse gas
emission reduction target for 2030 to at least 55%.’

In order to achieve this objective, the consultation strategy laid out that the EED Review
needed to cover the following elements:

(1) An ex-post evaluation of those elements of the EED that were not revised in 2018;
and

(2) Animpact assessment for the revision of the EED.

The consultation strategy underscored the need for a comprehensive consultation, as the
EED had not been evaluated since its adoption in 2012, except for the articles revised in
2018 in the context of the Clean Energy for All Europeans package.

“Flexible” elements of the consultation strategy such as direct interviews and calls for ad-
hoc contributions were used throughout the process to corroborate findings and address
upcoming issues identified during the more formal consultation stages such as the
feedback to the Roadmap/Inception Impact Assessment.

3. Consultation activities

a. Stakeholder groups and consultation tools

The consultation strategy identified the following stakeholder groups and assessed their
level of interest:

e European public actors: European Parliament, Committee of the Regions,
Economic and Social Committee (high interest);

> ARES reference or link.

The Communication on the Climate Target Plan, adopted on 17 September 2020, puts forward an
emissions reduction target of at least net 55% by 2030 as a balanced, realistic, and prudent pathway to
climate neutrality by 2050. It also highlights that, to achieve this level of greenhouse gas emission
reductions, there is a need to significantly step up energy efficiency efforts. See COM/2020/562 final.
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e National authorities responsible for the implementation of the EED in Member
States (e.g. ministries of energy or economy and other competent authorities,
including potentially at regional and local level) (high interest);

o Interest groups affected by the implementation of the EED such as companies,
including small and medium-sized enterprises, regional and local public bodies,
private organisations and industry associations, several of the European social
partners, NGOs (high interest);

e Wider interest groups who may have an interest in implementation of the EED
including civil society and academia (moderate interest).

Several tools for engaging stakeholders were used to ensure a successful consultation
on both ex-post evaluation and identification of further policy options for the Impact
Assessment. They included:

e The Consultation on the evaluation roadmap/inception impact assessment;

e Nine stakeholder workshops on specific topics and articles and one EED
Expert group meeting;

e Targeted stakeholder consultations including evaluation questionnaires and
interviews; and

e The Open Public Consultation (OPC).

Table 3: Alignment of tools and stakeholders

European National Core interest | European Wider
public actors authorities groups social interest
partners groups

v v v v v

Roadmap
consultation
Stakeholder
workshops
Evaluation

v v
questionnaires v v
v

v

& interviews
Open public
consultation

AR NEIRN

v v

Due to the comprehensive communication strategy, all stakeholder groups could be
reached. Consultation activities were tailored to deliver analytically separate insights into
the evaluation of the existing acquis and the impact assessment.

The received feedback was analysed based on a mixed-method design, applying
qualitative and quantitative analysis. This comprised qualitative content analysis,
delivering read-outs of stakeholder positions. Computer-aided text analysis (CATA)
based on MaxQda software allowed for an additional coding of feedback to track salience
of the topics. Quantitative data gathered in the consultations on the Roadmap/Inception
Impact Assessment and the Open Public Consultation were analysed with MS Excel and
IBM SPSS statistical software.

The following section presents a detailed description of these consultation activities and
their return.
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b. Consultation feedback
I.  Roadmap/Inception Impact Assessment

The evaluation roadmap (Roadmap)* was published on 3 August 2020 and was available
for feedback until 21 September 2020. It received 189 replies. 99 stakeholders annexed
supplementary statements and information to their replies. The largest number of replies
(67) were received from Belgium, followed by France (20 replies) and Germany (19
replies). 15 replies were anonymous, which did not allow tracking the geographic
location of contributors. The group of Business Associations was the largest to reply (80
replies), followed by Companies (36 replies) and NGOs (26 replies). Section II presents
the detailed read-out of the consultation results.

ii.  Stakeholder Workshops and EED Expert Group

Nine dedicated stakeholder meetings were organised virtually in the period from
September to October 2020 with targeted stakeholder groups on specific topics to ensure
focussed discussion (Table 4). The outcome of discussions contributed to both processes
— evaluation and the impact assessment for revising the EED.

Table 4: Overview of EED stakeholder workshops

Number of | Date

participants

1 Heating and Cooling and Article 14 97 10.09.2020
2 Energy Efficiency in Networks and Article 15 78 16.09.2020
3 Financing and Article 20 61 17.09.2020
4 Energy Efficiency in the Public Sector and 61 06.10.2020
Articles 5, 6 and 18
5 General Issues and Energy Efficiency Targets 71 07.10.2020
6 Energy Audits and Article 8 59 08.10.2020
7 Energy Efficiency in Specific Sectors 65 19.10.2020
8 Energy Consumers and Articles 12 and 19 44 21.10.2020
9 Energy Services and Skills Articles 16 and 18 50 22.10.2020

Workshops were split in two parts to cover ex-post evaluation aspects and possible
solutions for improvements of the EED and were guided by questions sent in advance to
participants.

4 https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12552-EU-energy-efficiency-

directive-EED-evaluation-and-review
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A dedicated EED expert group meeting was held on 10 November 2020. The meeting
aimed to seek feedback on the preliminary findings of the evaluation of the EED
framework and to discuss identified policy options for amending the EED. Over 100
participants attended the expert group.

iii.  Evaluation questionnaires and direct interviews

Targeted questionnaires on relevant topics of the EED were sent to national authorities
and other stakeholders in advance of dedicated workshops to seek more detailed
feedback. In total 14 questionnaires were prepared covering the various EED articles,
general issues and four sector specific sectors - agriculture, water, ICT, transport. Table 5
below presents an overview of the number of responses and feedback received from
stakeholders.

Table 5: Feedback response overview to evaluation questionnaires

Article /topic Questionnaire responses Additional feedback*

21 -
19 -
15 -
25 4
11 2
12 16
5 2
9 1
21 -
10 2
30 8
5 1
5 -
8 -

* This includes position papers and other notes received via email from stakeholders that were not
presented in the questionnaire format.

The consultation activities included direct interviews as a follow up on dedicated issues.
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Stakeholders were proposed to decide whether they would like to participate in
interviews to illustrate their contributions through the questionnaire and the workshops.
In total eight interviews were conducted. The purpose of the interviews was to validate
and clarify matters, and to gather additional information and details where necessary.
Summary of the interviews were prepared for the reporting exercise.

iv. Public consultation

An internet based public consultation targeted a broad stakeholder audience. The
consultation was launched on 17 November 2020 and lasted until 9 February 2021. The
questions of the consultation addressed aspects concerning the ex-post evaluation and
option for the revision of the EED and specific modification of individual articles. The
questions were formulated on basis of the Commission Better Regulation guidelines”.

To ensure that the results of this consultation informed the two parallel processes of ex-
post evaluation and impact assessment at both general and expert level, the survey
contained two parts:

e Part I with questions of a general nature covering both the evaluation and impact
assessment. The first sub-section contained questions assessing whether the EED
framework and relevant provisions are efficient, effective, and coherent with the
broader EU legislative framework covering energy efficiency policy. The second
sub-section investigated the most appropriate policy options to be considered for
the EED revision as part of the impact assessment, which could allow addressing
the insufficient level of ambition in the National Energy and Climate Plans and
also delivering on the higher energy efficiency contribution for 2030 to reach the
GHG emissions reductions target of at least 55%.

e Part II was of a technical nature on specific articles dedicated to experts.

The consultation received 344 replies, often accompanied by additional position papers.
Replies came from 26 Member States and three non-EU countries (Norway, Switzerland,
and the UK). Replies were submitted in 17 languages. The largest group of respondents
covered business associations (132 replies), individual businesses and companies (92
replies), followed by NGOs (34 submissions). 21 respondents submitted replies as
individual citizen. 24 public authorities replied, including 13 national authorities from 12
Member States (Cyprus, Czech Republic, Estonia, Finland, France, Italy, Lithuania,
Luxembourg, Netherlands, Norway, Spain, and Sweden).

c. Stakeholder input concerning the Impact Assessment
i.  Roadmap/Inception Impact Assessment

The feedback retrieved in the consultation on the Roadmap/Inception Impact Assessment
overall aligns with the feedback on the evaluation of the existing EED provisions: The
present EED is overall regarded to be a workable policy instrument, which however is
not deploying its full potential. Along this line, many stakeholders argued for an
increased level of ambition regarding energy efficiency targets and asking for a stronger
role of binding measures in their feedback to the consultation on the Roadmap/Inception
Impact Assessment. Besides commenting on energy efficiency targets (69 mentions),

5 https://ec.europa.eu/info/sites/info/files/better-regulation-guidelines-evaluation-fitness-checks.pdf
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heating and cooling (37 mentions) and buildings (31 mentions) received the broadest
attention.

Further to these overall comments, respondents provided detailed suggestions for
revising dedicated articles of the EED. This concerned the topics and articles shown in
Table 6.

Table 6: Stakeholder recommendations for changing EED provisions

Articles Number of contributions with revision
suggestions

1 &3 (objectives and targets): 10

5 (exemplary role of public bodies’ buildings): 24

6 (public procurement): 5

7 (energy efficiency obligations): 23

8 (energy audits): 14

9-11 (metering and billing): 6

14 & 15 (energy transformation, heating and 31

cooling):

16 & 17 (qualifications and training): 4

18 (energy services):

20 (financing): 7

Stakeholders strongly focussed their comments and suggestions for improvement on the
aspects of heating and cooling as well as on energy efficiency action in the public sector
(buildings and procurement). The main results of the Roadmap/Inception Impact
Assessment feedback are:

e Stakeholders were largely positive about stepping up the ambition on energy
efficiency to match the higher climate target. Many stakeholders acknowledged the
need for updating and aligning the 2030 energy efficiency targets to reflect the more
ambitious GHG emissions reduction objective.

e Regarding the formulation of targets, some replies cautioned against fixing absolute
targets for fear of curbing economic growth or limiting flexibility of the energy
markets.

e Some stakeholders stressed the need to strengthen governance arrangements through
a clearer alignment of the EU objectives for GHG, renewable energy and energy
efficiency as well as further sectorial regulation as announced in the European Green
Deal. The alignment with other policies is a recurring topic in many stakeholder
replies. Many stakeholders pointed out that energy efficiency should be looked at
from the perspective of the energy system.

e A majority of stakeholders supported the revision of the EED. Support for policy
option 3 (Revision of the EED) was more widespread among respondents than
support for policy option 2 (Non-regulatory measures). However, many stakeholders
noted that both options were not mutually exclusive. Regarding the policy options
laid out in the Roadmap, a large share of stakeholders implicitly or explicitly
supported a revision of the EED, including proposing regulatory measures.

e The overall view was that a future revision of the EED should comprise regulatory
12
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and non-regulatory measures. Heating & cooling, buildings, as well as system
efficiency and renewable energies, have been widely raised as key issues. In addition,
the provisions concerning the public sector (Articles 5 and 6) received a large number
of feedback.

d. Stakeholder Workshops and EED Expert Group
i.  Stakeholder workshops

The second half of each stakeholder workshop addressed forward-looking elements to
gather input for the revision of the EED. Table 7 and Table 8 sum up the key findings of
the workshops.

Table 7: Summary of key workshop findings on specific EED provisions (forward-looking)

Article/ Stakeholder input for impact assessment

Workshop

topic

14 (heating and e Many participants consider that the EED is not capturing the existing heating and

cooling) cooling potential to the fullest.

o Several participants argued for more ambitious measures to capture heat integration
into the energy system, address waste heat (data centres and supermarkets), consider
system efficiency and renewable district heating, the latter potentially through
dedicated targets.

e Energy efficiency first as a principle should be further strengthened.

e The CBA has been lacking on the implementation side, a follow-up is needed.

e Municipalities need support in designing and implementing heating and cooling
networks.

e Further linking to financing, Article 7 EED and to the EPBD/building efficiency
should be considered.

15 (energy e Participants suggested strengthening the energy efficiency first-principle to

transformation) incentivise further local optimisation of grids.

20 (financing) e Participants suggested that national energy efficiency funds should base their
agreements on performance guarantees (either energy performance contracts or other
contracts).

o Art. 18 and 19 EED could be used to follow up on barriers relating to energy
efficiency finance and be used to back up art. 20 EED.

5,6, 18 (Public e Participants suggested to not only considering the rate of renovation but also its

sector) depth and follow-up in terms of energy management and monitoring.

e Reinforcing the link between Article 5 and 18 might be important. Furthermore,
participants argued that there is a need to provide assistance to local authorities to
increase their capacity to enter in procurement with ESCOs and to support them with
project aggregation.

o Several national good practice measures exist that deserve looking into.

o Another issue to consider is extending the scope to other public sector levels. In such
a case, there would be a need for more guidance and support through TA or one-

stop-shops.
12, 19 e Participants suggested providing incentives for energy efficiency renovation while at
(empowering the same time addressing the criterion of cost neutrality.
consumers) o Several national good practices were highlighted that deserve further looking into.
16, 18 (energy e There is a need to strengthen the focus on technical competences and further
services and capacity development in the future. Some attention should be given to a possible
qualification) value added through more uniform competences and schemes across the EU

e There is a need for awareness raising and in relation to Article 18 EED. There is a
need for the right skills and the right skills of technical competencies. Still issues to
be solved in relation to state aid.

8 (audits) e Some participants argued that the EED provisions should be enlarged to encourage
up-take of energy audit recommendations.
13
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Article/ Stakeholder input for impact assessment

Workshop
topic

e Participants agreed that mechanisms have to be established, which guarantee the
implementation of the audits’ findings.

e Participants were split in their opinion whether obligatory audits or follow-up
incentives deliver stronger impacts in terms of energy savings.

o [llustrating non-energy benefits to companies that should be identified in audits
might lead to additional up-take of audits.

Table 8: Summary of key workshop findings on overall EED framework and specific sectors
(forward-looking)

Article/ Findings regarding impact assessment

Workshop

topic

1&3 e Many participants argued for higher energy efficiency targets to align with the overall GHG
(targets) ambition of the European Green Deal.

e Several participants argued that strengthening and more clearly spelling out the “Energy
efficiency first principle” could be helpful to trigger energy savings across the whole chain of
energy provision.

e In an updated EED, the links to renewable energies (via addressing primary energy
consumption), EPBD and environmental aspects (e.g. water use) could be further deepened.

Sectors e Many participants argued that the sector-specific legislation should be kept with the sectors.
(transport, However, there might be a need for an over-spanning energy efficiency intake, such as
ICT, introducing the “energy efficiency first” principle across the sectors.

agriculture o Concerning ICT, the discussion among stakeholders showed that the inclusion of ICT is more
and waste) comprehensive than addressing only data centres and requires further looking into.

e Regarding agriculture and water, options for further addressing these sectors were seen in e.g.
in waste water treatment facilities and heat recovery. Participants overall agreed on the need
to further look into how synergies in water sector and the energy efficiency area could be
improved and mutually reinforce each other.

The stakeholder workshops led to the identification of further options to enhance the
individual articles of the EED. The main findings of the stakeholder workshops were:

e Participants supported a higher ambition and overall update of the EED provisions;

e In line with the results of the evaluation, the workshops allowed to identify further
options for updating the EED’s provisions;

e Regarding heating and cooling as well as supply side efficiency, applying the “energy
efficiency first-principle” could be a good way forward to address the existing
untapped potential; introducing this principle into further sectorial legislation might
help to address sectors such as agriculture, water and ICT.

e Public sector renovation was confirmed to be of central importance. Extending the
scope of EED provisions to other levels of government (local and regional),
considering renovation depth and linking to energy service providers seem
promising;

e Renovation incentives and provision of finance is key to backing up many
requirements of the EED, thereby leading to an approach combining obligations and
supporting financial incentives;

e Training and qualifications remain important and need to be stepped up. This would
support further development of energy service markets in all Member States;
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e Energy audits are important, but a follow-up on their findings is not sufficiently
addressed in the present EED.

e Good practice examples exist throughout the Member States, which deserve further
looking into. This highlights the need to promote further exchange between
governments and actors at national level.

ii. EED Expert group

A dedicated EED expert group meeting was held on 10 November 2020 attended by over
100 participants. The meeting aimed to seek feedback on the preliminary findings of the
evaluation of the EED framework and to discuss identified policy options for amending
the EED. The main findings of the expert group were:

e The importance of a higher ambition and the binding nature of the energy efficiency
targets;

e The need to consider the costs and benefits of energy efficiency measures;
e The need to consider interlinkages with other legislation;

e The importance to contribute to the Green Deal initiatives, notably the Renovation
Wave and the Strategy for Energy System Integration;

e The importance of heating and cooling — notably by a stronger implementation
follow-up with policies based on the comprehensive assessments;

e The importance of increasing energy performance contracting and facilitating; and

e The need for wider use of energy management systems.

iii. Evaluation questionnaires and direct interviews

The 14 evaluation questionnaires and direct interviews covered Articles 1&3, 5, 6, 8, 12,
14, 15, 16, 18, 19 and 20 EED. They gave not only insights on the evaluation of the
present Directive but also delivered valuable insights for further improving the EED. The
feedback received® strongly aligns with the feedback obtained in the workshops and the
EED expert group.

Main findings regarding the further development of the EED:

e Respondents assessed the EED to be relevant and clearly creating EU added value.
However, while the Directive was effective, they confirmed views voiced in the other
consultation channels that the EED’s potential is not exploited to the fullest and that
further ambition is needed in view of more ambitious GHG targets.

e Regarding public sector buildings, an additional focus on the local level, notably
regarding schools and hospitals might address large untapped saving potentials.

e Article 8 on energy audits could be strengthened by requesting follow-up activities to
implement the findings of the audits. Linking to overall schemes (energy
management systems) and financial incentives might be interesting.

See document Report Technical Assistance for an Ex-Post Evaluation and Impact Assessment of the
Review of the Directive 2021/27/EU on Energy Efficiency. Analysis of Stakeholder Feedback.
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e Provisions on consumer empowerment (Article 12 EED) might need follow-up in
terms of guidelines on transposition and further sharing of good practices at Member
State level.

e An update of the provisions on heating and cooling as well as supply-side efficiency
should address synergies and overlaps with other EU legislation, notably on
renewable energies and building efficiency. Addressing waste heat and cooling is
seen as high remaining potential in this field.

e The increased technical complexity of deep renovations asks for an update of
qualification and accreditation. Likewise, existing barriers that limit the impact of
energy service markets should be addressed by turning provisions of Article 18 EED
legally binding. Issues addressed relate to public procurement rules, clear provisions
for minimum qualifications of service providers, further reinforcement in relation to
quality assurance and accreditation systems, data collection, reporting, monitoring
and quality checks.

e Regarding Article 19 EED, the questionnaires returned several suggestions,
comprising the empowerment of tenants, minimum energy performance standards for
renovation, and the empowerment of local public authorities.

e. Public consultation

An internet based public consultation (PC) targeted a broad stakeholder audience. The
consultation was launched on 17 November 2020 and lasted until 9 February 2021. The
questions of the consultation addressed aspects concerning the ex-post evaluation and
forward looking options for modification of the EED. A comprehensive read-out of the
344 replies to the PC is published separately.

Regarding the feedback on the revision and update of the EED, the following points can
be pointed out:

e A clear majority of stakeholders (86% of respondents, n=332) agreed that energy
efficiency should play a key role in delivering a higher climate ambition for 2030
and in view of the EU achieving carbon neutrality by 2050.

e Regarding the instruments to be considered to underpin an increased effort in
energy efficiency, participants stressed a stronger focus on life-cycle efficiency
and circularity, a stronger focus on consumer empowerment (awareness-raising
and behavioural change) and making the “Energy Efficiency First” principle a
compulsory test in relevant legislative and investment planning decisions. Equally
strong was the support for a stronger focus on implementation and enforcement of
the existing legislation. 190 out of 285 respondents agreed that the EED should be
strengthened by introducing new measures and stricter requirements.

e Regarding targets, stakeholders assessed the level of the 2020 objective as
appropriate, but advocate a higher target for 2030 (115 of 200 replies). The
largest group (53%) favours binding targets, including at national level (47%).

e Stakeholders see additional energy efficiency efforts needed most in following
sectors: Buildings (76%), heating & cooling (63%) as well as transport (62%),
followed by industry (52%) and ICT (40%).

e Feedback suggests that there is a need to address the public sector in a more
comprehensive and stringent manner. 67% of replies take the view that it is too
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easy to evade the public purchasing requirements (total of 49 respondents). 73%
out of 165 respondents support expanding scope of Article 6 EED to include all
levels of public administration.

Regarding Article 7 EED and its contribution to higher energy efficiency efforts,
the current level of ambition of Article 7(1) on energy savings is considered too
low by 100 out of 194 replies. Further 72 see the level as adequate. In turn, 104
stakeholders assess the increase of the energy saving obligation for 2021-2030 to
be “very important”, 42 as “important” and 14 as “somewhat important” (n=202).

Regarding Article 8 EED 123 respondents (61%) supported changing the rules,
which oblige enterprises that are not small or medium-sized to carry out an
energy audit every four years to learn about their energy consumption profile and
identify energy saving opportunities. The consultation feedback showed strong
support for relating the audits to depend on the energy consumption rather than
the size or ownership and the obligation to implement certain measures identified
in the audits. Participants showed strong support for including recommendations
for renewable energies and resource efficiency in the audits.

Stakeholders were asked to assess additional options to make Article 14 and its
related Annexes more effective. The option “Planning and permitting of
infrastructure generating waste heat or cold should take into consideration
geographical proximity of a potential demand (heat sink) for this energy”
received the highest number of positive scores (69 strongly agreeing, 53 agreeing,
27 somewhat agreeing out of n=168 respondents). This is followed up by the
option to oblige Member States to better ensure that cost and benefits of more
efficient heating and cooling are taken into account.

Regarding the functioning of energy service markets, 58% of the 147 respondents
favoured strengthening requirements on independent market intermediaries as a
means to increase trust and facilitate the use of energy services.

Summary regarding findings for a further revision of the EED

All categories of stakeholders identified in the stakeholder mapping participated in
various consultation activities, therefore the outcomes of the consultation process were of
substantial help in the analysis and the formulation of the policy proposal. As with the
evaluation of the EED, the staged approach of consultation helped to cross-validate and
deepen points raised by stakeholders in various rounds of consultation.

Stakeholders’ opinions regarding a potential strengthening of several provisions of the
Energy Efficiency Directive can be summarised as follows:

Stakeholders largely agree that a strengthening of the EED is possible and adequate
to align to the increased ambition of the European greenhouse gas objectives.

The increased level of ambition can be implemented by updating and revising the
provisions of the EED under review, notably energy efficiency in public buildings,
support for building renovation as well as heating and cooling.

Stakeholders contributed many suggestions for improving the present provisions of
the EED, often based on existing experiences and good practices.

17

www.parlament.gv.at



Stakeholder input delivered many suggestions for further fields of action (e.g. waste
heat, data centres, synchronisation with EU acquis on renewable energies and energy
efficiency in buildings).

A large group of stakeholders voiced support for expanding the update of the EED by
revising energy efficiency targets (Articles 1 & 3 EED) and energy efficiency
obligation schemes (Article 7 EED).
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Annex C Who is affected and how?

1. Summary of costs and benefits

I. Overview of Benefits (total for all provisions) — Preferred Option

Description

Amount

Comments

Direct benefits

Energy savings

Compared to REF: €23.09 billion
€’15/year

Compared to MIX: €7.65 billion
€’15/year

Average annual energy savings comparing MIX-MAX and REF scenarios. Of which: €5.42
billion/year in industry, €7.48 billion/year in Households, €6.64 billion/year in the Tertiary
sector, €3.56 billion/year in Transport.

Average annual energy savings comparing MIX-MAX and MIX scenarios. Of which: €0.32
billion/year in industry, €2.08 billion/year in Households, €2.38 billion/year in the Tertiary
sector, €0.03 billion/year in Transport.

Disutility costs

Compared to MIX: €6.35 billion
€’15/year

Average annual Disutility costs (e.g., cost of foregone energy services due to higher prices)
lower in MIX-MAX than in MIX.

Compliance cost reductions
from Article 8 simplification

€225 million per year

Mainly business is the beneficiary as a result of avoided energy audits for small energy
consuming businesses. There is a small reduction in public administration costs due to there
being less audits to monitor.

Indirect benefits
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Overall co-benefits for society |Based upon the COMBI project|The project assesses the co-benefits of energy savings on: human health; eco-systems:
analysis these are expected to amount | acidification, eutrophication, ozone exposure, crop loss; air pollution emissions; avoided GHG
to around 50% of the value of the|emissions; material footprint/resource impacts; energy cost savings/available income effect;

energy savings productivity; gross employment/GDP; public budget; energy security.
To the degree possible it aims to quantify them, but this is only feasible for a subset of the
impacts.
Reduced air pollution emissions | Estimated 9% reduction Extrapolated on the basis of overall level of energy savings using the modelling results for MIX
and other environmental compared to REF (8.4% reduction) as the starting point.

impacts
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I1. Overview of costs — Preferred option

Citizens/Consumers Businesses Administrations
One-off Recurrent One-off Recurrent One-off Recurrent
Household N/A Industry investments N/A Setting up schemes Monitoring and reporting
investments €6.52 billion €15
€63.3 billion €15
Tertiary investments
Direct costs (Average annual €13.8 billion €15
investments
comparing MIX- (Average annual
MAX and REF) investments comparing
MIX-MAX and REF)
g
?; Indirect costs N/A Disutility costs N/A N/A N/A N/A
r compared to REF:
= 12.02 billion
2 €’15/year
=)
Direct costs N/A N/A N/A N/A Estimated at €8.8
billion  per  year
Indirect costs N/A N/A N/A N/A tC};rlelg;;Ofsttom P N/A
Z Includes all
= renovation costs, not
= only costs related to
2 energy efficiency.
2 Most of the
S renovation cost relate
A to keeping a building
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at use at a certain
standard.

Public

procurement

. N/A N/A N/A N/A N/A Additional effort  for
Direct costs i
drafting tender documents
Indirect costs N/A N/A N/A N/A N/A N/A
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Annex D Key CTP findings input to the “fit for 55” I1As

Key findings of CTP

The Climate Target Plan and its underpinning impact assessment are the starting point
for the initiatives under Fit for 55 package.

The plan concluded on the feasibility - from a technical, economic and societal point of
view - of increasing the EU climate target to 55% net reductions by 2030. It also
concluded that all sectors need to contribute to this target.

In particular, with energy supply and use responsible for 75% of emissions, the plan put
forward ambition ranges for renewables and energy efficiency which in a cost-efficient
manner correspond to the increased climate target. The climate target plan also
established that this raise in climate and energy ambition will require a full update of the
current climate and energy policy framework in a coherent manner.

As under the current policy framework, the optimal policy mix should combine, at the
EU and national levels, strengthened economic incentives (carbon pricing) with updated
regulatory policies, notably in the field of renewables, energy efficiency and sectoral
policies such as CO2 car standards. It should also include the enabling framework (R&D
policies, financial support, etc.).

While sometimes working in the same sectors, the policy tools vary in the way they
enable the achievement of the increased climate target. The economic incentives
provided by strengthened and expanded emissions trading would contribute to the cost-
effective delivery of emissions reductions. The regulatory policies, such as RED, EED,
and CO2 standards for vehicles aim at addressing market failures and other barriers to
decarbonisation, but also create an enabling framework for investment, which supports
cost-effective achievement of climate target by reducing perceived risks, increasing the
efficient use of public funding and helping to mobilise and leverage private capital. The
regulatory policies also pave the way for the future transition needed to achieve the EU
objective of the climate-neutrality. Such a sequential approach from the CTP to the Fit
for 55 initiatives was necessary in order to ensure coherence among all initiatives and a
collective delivery of the increased climate target.

The final calibration between the different instruments is to be made depending, inter
alia on the decision on the extension of ETS beyond the maritime sector and its terms.

Table 9 below shows the summary of all key CTP findings:

Table 9: Key CTP findings.

POLICY CONCLUSIONS IN THE CTP

GHG emissions reduction e 55% reduction (w.r.t. 1990)
e Agreed by the European Council in December 2020
e Agreed by the legislator in the Climate Law

ETS e Corresponding targets need to be set in the EU ETS and the Effort
Sharing Regulation to ensure that in total, the economy wide 2030
greenhouse gas emissions reduction target of at least 55% will be
met.
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Increased climate target requires strengthened cap of the existing
EU ETS and revisiting the linear reduction factor.

Further expansion of scope is a possible policy option.

EU should continue to regulate at least intra-EU aviation emissions
in the EU ETS and include at least intra-EU maritime transport in
the EU ETS.

For aviation, the Commission will propose to reduce the free
allocation of allowances, increasing the effectiveness of the carbon
price signal in this sector, while taking into account other policy
measures.

ESR Corresponding targets need to be set in the Effort Sharing
Regulation and under the EU ETS, to ensure that in total, the
economy wide 2030 greenhouse gas emissions reduction target of
at least 55% will be met.

LULUCF Sink needs to be enhanced.

Agriculture forestry and land use together have the potential to
become rapidly climate-neutral by around 2035 and subsequently
generate removals consistent with trajectory to become climate
neutral by 2050.

CO, standards for cars

Transport policies and standards will be revised and, where
needed, new policies will be introduced.

The Commission will revisit and strengthen the CO, standards for
cars and vans for 2030.

The Commission will assess what would be required in practice for
this sector to contribute to achieving climate neutrality by 2050 and
at what point in time internal combustion engines in cars should
stop coming to the market.

Non-CO, emissions

The energy sector has reduction potential by avoiding fugitive
methane emissions. The waste sector is expected to strongly reduce
its emissions already under existing policies. Turning waste into a
resource is an essential part of a circular economy. Under existing
technology and management options, agriculture emissions cannot
be eliminated but significantly reduced while ensuring food
security is maintained in the EU. Policy initiative have been
included in the Methane Strategy.

Renewables

38-40% share needed to achieve increased climate target cost-
effectively.

Renewable energy policies and standards will be revised and,
where needed, new policies will be introduced.

Relevant legislation will be reinforced and supported by the
forthcoming Commission initiatives on a Renovation Wave, an
Offshore Energy strategy, alternative fuels for aviation and
maritime as well as a Sustainable and Smart Mobility Strategy.

EU action to focus on cost-effective planning and development of
renewable energy technologies, eliminating market barriers and
providing sufficient incentives for demand for renewable energy,
particularly for end-use sectors such as heating and cooling or
transport either through electrification or via the use of renewable
and low-carbon fuels such as advanced biofuels or other sustainable
alternative fuels.

The Commission to assess the nature and the level of the existing,
indicative heating and cooling target, including the target for
district heating and cooling, as well as the necessary measures and

24

www.parlament.gv.at




calculation framework to mainstream further renewable and low
carbon based solutions, including electricity, in buildings and
industry.

An updated methodology to promote, in accordance with their
greenhouse gas performance, the use of renewable and low-carbon
fuels in the transport sector set out in the Renewable Energy
Directive.

A comprehensive terminology for all renewable and low-carbon
fuels and a European system of certification of such fuels, based
notably on full life cycle greenhouse gas emissions savings and
sustainability criteria, and existing provisions for instance in the
Renewable Energy Directive.

Increase the use of sustainably produced biomass and minimise the
use of whole trees and food and feed-based crops to produce energy
through inter alia reviewing and revisiting, as appropriate, the
biomass sustainability criteria in the Renewable Energy Directive,

Energy Efficiency

Energy efficiency policies and standards will be revised and, where
needed, new policies will be introduced.

Energy efficiency improvements will need to be significantly
stepped up to around 36% in terms of final energy consumption’.
Achievement of a more ambitious energy efficiency target and
closure of the collective ambition gap of the national energy
efficiency contributions in the NECPs will require actions on a
variety of fronts.

Renovation Wave will launch a set of actions to increase the depth
and the rate of renovations at single building and at district level,
switch fuels towards renewable heating solutions, diffuse the most
efficient products and appliances, uptake smart systems and
building-related infrastructure for charging e-vehicles, and improve
the building envelope (insulation and windows).

Action will be taken not only to better enforce the Energy
Performance of Buildings Directive, but also to identify any need
for targeted revisions.

Establishing mandatory requirements for the worst performing
buildings and gradually tightening the minimum energy
performance requirements will also considered.

The modelling work in CTP

In the CTP, the increase of efforts needed for the GHG 55% target was illustrated by
policy scenarios (developed with model PRIMES) showing increased ambition (or
stringency) of climate, energy and transport policies and, consequently, leading to a

significant investment challenge.

The first key lesson from the CTP exercise was that while the tools are numerous and
have a number of interactions (or even sometimes trade-offs) a complete toolbox of
climate, energy and transport policies is needed for the increased climate target as all
sectors would need to contribute effectively towards the GHG 55% target.

7 The Impact Assessment identifies a range of 35.5 % - 36.7 depending on the overall design of policy
measures underpinning the new 2030 target. This would correspond to a range of 39.2%- 40.6% in

terms of primary energy consumption.
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The second key lesson was that even though policy tools chosen in the CTP scenarios
were different - illustrating in particular the fundamental interplay between the strength
of the carbon pricing and intensity of regulatory measures - the results achieved were
convergent. All CTP policy scenarios that achieved a 55% GHG target® showed very
similar levels of ambition for energy efficiency, renewables (overall and on sectoral
level) and GHG reductions across the sectors indicating also the cost-effective pathways.

The third lesson was that carbon pricing working hand in hand with regulatory measures
helps avoid “extreme” scenarios of either:

e A very high carbon price (in absence of regulatory measures), which will
translate into energy prices for all consumers as illustrated by the MIX-CP
scenario;

e Very ambitious policies that might be rejected by Member States (e.g. very high
energy savings or renewables obligations) because they would be too costly for
economic operators as illustrated by the REG scenario.

Figure 1: interactions between different policy tools

Climate targets:
EU climate neutrality by 2050 (Climate Law);
Al least 55% greenhouse gas emissions reductions in 2030 (Climate Target Plan, EUCO Dec
2020)

T Carbon pricing - A Regulatory instruments
Supports
ETS revision cleaner energy Revised Renewable Energy Directive
commensurate with mix and cost *  Impact Assessment CTP: 38-40%
E GHG 55% ambition effective » In synergy with decarbonised gas
= . Hughar carbon climate action market framework | To decarbonise ensrgy
5 price in current — | use in heating/cooling,
= 1 sectors Revised Energy Efficiency Directive industry, transport
.7 *———l—- . £ b
2 +  Extension to Tackle barriers Impact Assessment CTP: 38-37% final | b, jhcreased uptake of
kr bulldings, road and promote energy (38-41% primary energy) renewables and energy |
o transport, maritime innovative * In synergy with EFBD revision efficiency
T technology
uptake « ESR: binding pathways for MS
| + LULUCF: not deterioration of net
‘+ nvestment in clean energy transition carbon sink from land use
Investments
Ll -+ MFF, NGEU, RRF tools

+ €350 bilion p.a. needed for clean energy transition - compared to decade up to 2020

From CTP scenario to “Fit for 55” core scenarios

With the 55% GHG target confirmed by EU leaders in the December 2020 EUCO
Conclusions’ and the 2021 Commission Work Programme'® (CWP 2021) that puts
forward the complete toolbox to achieve the increased climate target (so-called “Fit for
55” proposals), the fundamental set-up of the CTP analysis was confirmed. This set-up is
still about the interplay between carbon pricing and regulatory measures as illustrated
above, and the extension of the ETS is the central policy issue.

Some slight updates were needed:

¥ A 50% GHG target was also analysed
? https://www.consilium.europa.eu/media/47328/1011-12-20-euco-conclusions-fr.pdf
1 COM(2020) 690 final
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e In terms of the Baseline to reflect the most recent statistical data available,
notably in terms of COVID impacts, fuller extent of NECPs; and

e Scenario design in order to align better with policy options as put forward in the
CWP 2021"".

As described above, the CTP policy scenarios are cost-effective pathways that capture all
policies needed to achieve the increased climate target of 55% GHG reductions. This
fundamental design remains robust and the CTP scenarios thus become “Fit for 55”
policy scenarios.

Some of the CTP scenarios can, however, be discarded:

e CPRICE assuming no intensification of energy policies and relying primarily on
carbon price is no longer relevant as the REDII and the EED revisions are part of
the 2021 CWP;

e 50% GHG scenario (MIX-50) is no longer relevant since the proposal of the
increased climate target is for 55% GHG.

This leaves the following CTP scenarios still relevant as “Fit for 55” core scenarios
ensuring the achievement of the overall 55% GHG reduction ambition with similar levels
of renewable energy and energy efficiency deployment as in CTP:

e REG (relying only on intensification of energy and transport policies in absence
of carbon pricing beyond the current ETS sectors);

e MIX (relying on both carbon price signal extension to road transport and
buildings) and intensification of energy and transport policies;

In addition, one more “Fit for 55 core scenario was added:

e MIX-CP illustrates a lower ambition revision of energy policies (and CO2
standards for vehicles), with a strong role for carbon price signals (as in MIX also
extended to road transport and buildings). MIX-CP scenario is in some ways
similar to CPRICE scenario of CTP, but reflects a revision to the EED and RED.

Finally, the ALLBNK'? scenario is not part of core scenarios for this IA. The ambition
level of the ALLBNK scenario, which represents the widest scope of GHG emissions is
being assessed in the context of the impact assessments on aviation and maritime
emissions.

Changes in the scenario results

1 Importantly, all “Fit for 55” core scenarios reflect the Commission Work Programme (CWP) 2021 in
terms of elements foreseen therein and their scheduling. This is why 2021 CWP proposals listed in the first
Quarter are built in to all “Fit for 55” scenarios, whereas assumptions are made about legislative proposals
submitted together with REDII revision and expected to be submitted later on - by Quarter 4 2021. On the
energy side, the subsequent proposals are: the revision of the EPBD, the proposal for Decarbonised Gas
Markets and the proposal for reducing methane emissions in the energy sector. In this way, core scenarios
represent key policies needed to deliver the increased climate target.

"2 In the CTP analysis ALLBNK was the most ambitious scenario because of a wider scope of the GHG
target'” and thus comparable to higher than 55% GHG target for effort in the current scope. This
scenario is no longer part of core scenarios even though it remains pertinent for initiatives dealing with
aviation and maritime sectors.
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These elements of revision described above lead to only a few changes in scenario results
compared to CTP scenarios — with the most relevant one for this impact assessment being
the increase of RES ambition in the transport sector as illustrated by the RES-T share.
The cost-effective pathways in terms of renewables deployment and necessary energy
savings remain the same. This is the result of very ambitious national policies on
advanced biofuels specifically or RES-T in general (as explained above) put forward in
the NECPs as well as the final ambition of the REfuel initiatives adopted in XX'°. Table
below shows the comparison of key scenario results.

Table 10 Comparison of key scenario results; Source PRIMES

Results for 2030

CTP 55GHG
scenarios range

Fit for 55 core scenarios
range

(REG, MIX, (REG, MIX, MIX-CP)
CPRICE, ALLBNK)
Overall net GHG reduction (w.r.t. 1990) 55% 55%
Overall RES share 38-40% 38-39 [upper end currently
being fine-tuned to 40]%
RES-E 64-67% 62-63%
RES-H&C 39-42% 38-41%
RES-T 22-26% 26-27%
FEC EE 36-37% 35-37%
PEC EE 39-41% 38-39%
GHG reduction on the supply side (w.r.t. 2015) 67-73% 57-59%
GHG reduction in residential sector (w.r.t. 2015) | 61-65% 56-58%
GHG reduction in services sector (w.r.t. 2015) 54-61% 52-54%
GHG reduction in industry (w.r.t. 2015) 21-25% 33-34%
GHG reduction in transport (w.r.t. 2015) 16-18% 19-22%
Investments magnitude, excluding transport €401-438 billion /year | €393-422 billion /per year
Energy system costs (excluding auction payments | 10.9-11.1% 11.0-11.3%
and disutilities) as % of GDP
" References when available
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Annex E Analytical methods

Methodological chapter on common analytical framework for revision of ESR. ETS.
LULUCF, RED and EED Impact Assessments

1. Introduction

Aiming at covering the entire GHG emissions from the EU economy, and combining
horizontal and sectoral instruments, the various pieces of legislation under the “Fit for
55” package strongly interlink, either because they cover common economic sectors (e.g.
buildings sector is currently addressed by energy efficiency and renewables polices but
would be also falling in the scope of extended ETS) or by the direct and indirect
interactions between these sectors (e.g. electricity supply sector and final demand sectors
using electricity).

As a consequence, it is crucial to ensure consistency of the analysis across all initiatives.
For this purpose, the impact assessments underpinning the “Fit for 55” policy package
are using a collection of integrated modelling tools covering the entire GHG emissions of
the EU economy.

These tools are used to produce a common Baseline and a set of core scenarios reflecting
internally coherent policy packages aligned with the revised 2030 climate target, key
policy findings of the CTP (see Annex D) and building on the Reference Scenario 2020,
a projection of the evolution of EU and national energy systems and GHG emissions
under the current policy framework'* [xxx cross reference to the REF2020 publication
xxx]. These core scenarios serve as a common analytical basis for use across different
“Fit for 55” policy initiatives, and are complemented by specific variants as well as
additional tools and analyses relevant for the different initiatives.

This Annex describes the tools used to produce the common baseline (the Reference
Scenario 2020) and the core policy scenarios, the key assumptions underpinning the
analysis, and the policy packages reflected in the core policy scenarios.

2. Modelling tools for assessments of policies

a. Main modelling suite

The main model suite used to produce the scenarios presented in this impact assessment
has a successful record of use in the Commission's energy, transport and climate policy
assessments. In particular, it has been used for the Commission’s proposals for the
Climate Target Plan' to analyse the increased 2030 mitigation target, the Sustainable
and Smart Mobility Strategy'®, the Long Term Strategy' as well as for the 2020 and
2030 EU’s climate and energy policy framework.

The PRIMES and PRIMES-TREMOVE models are the core elements of the modelling
framework for energy, transport and CO, emission projections. The GAINS model is
used for non-CO, greenhouse gas emission projections, the GLOBIOM-G4M models for

tH)

'* The “current policy framework” includes EU initiatives adopted as of end of 2019 and the national
objectives and policies and measures as set out in the final National Energy and Climate Plans.

15 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020SC0176

16 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020SC0331

17 https://ec.europa.eu/clima/sites/clima/files/docs/pages/com 2018 733 analysis_in_support_en_0.pdf
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projections of LULUCF emissions and removals and the CAPRI model is used for
agricultural activity projections.

The model suite thus covers:

e The entire energy system (energy demand, supply, prices and investments
to the future) and all GHG emissions and removals from the EU economy.

e Time horizon: 1990 to 2070 (5-year time steps).

e Geography: individually all EU Member States, EU candidate countries and,
where relevant the United Kingdom, Norway, Switzerland and Bosnia and
Herzegovina.

e Impacts: energy system (PRIMES and its satellite model on biomass),
transport (PRIMES-TREMOVE), agriculture, waste and other non-CO2
emissions (GAINS), forestry and land use (GLOBIOM-G4M), atmospheric
dispersion, health and ecosystems (acidification, eutrophication) (GAINS).

The modelling suite has been continuously updated over the past decade. Updates
include the addition of a new buildings module in PRIMES, improved representation of
the electricity sector, more granular representation of hydrogen (including cross-border
trade'®) and other innovative fuels, improved representation of the maritime transport
sector, as well updated interlinkages of the models to improve land use and non-CO,
modelling. Most recently a major update was done of the policy assumptions, technology
costs and macro-economic assumptions in the context of the Reference scenario 2020
update.

Figure 2 shows how the models are linked with each other in such a way to ensure
consistency in the building of scenarios. These inter-linkages are necessary to provide the
core of the analysis, which are interdependent energy, transport and GHG emissions
trends.

Figure 2 Interlinkages between models
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'8 While cross-border trade is possible, the assumption is that there are no imports from outside EU as the
opposite would require global modelling of hydrogen trade.
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b. Energy: the PRIMES model

The PRIMES model (Price-Induced Market Equilibrium System)' is a large scale
applied energy system model that provides detailed projections of energy demand,
supply, prices and investment to the future, covering the entire energy system including
emissions. The distinctive feature of PRIMES is the combination of behavioural
modelling (following a micro-economic foundation) with engineering aspects, covering
all energy sectors and markets. Figure 3 shows a schematic representation of the
PRIMES model.

The model has a detailed representation of policy instruments related to energy markets
and climate, including market drivers, standards, and targets by sector or overall. It
simulates the EU Emissions Trading System. It handles multiple policy objectives, such
as GHG emissions reductions, energy efficiency, and renewable energy targets, and
provides pan-European simulation of internal markets for electricity and gas.

The model covers the horizon up to 2070 in 5-year interval periods and includes all
Member States of the EU individually, as well as neighbouring and candidate countries.

PRIMES offer the possibility of handling market distortions, barriers to rational
decisions, behaviours and market coordination issues and it has full accounting of costs
(CAPEX and OPEX) and investment on infrastructure needs.

Figure 3: Schematic representation of the PRIMES model
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PRIMES is designed to analyse complex interactions within the energy system in a
multiple agent — multiple markets framework. Decisions by agents are formulated based
on microeconomic foundation (utility maximization, cost minimization and market
equilibrium) embedding engineering constraints and explicit representation of
technologies and vintages, thus allowing for foresight for the modelling of investment in
all sectors.

1% More information and model documentation: https:/e3modelling.com/modelling-tools/primes/
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PRIMES allows simulating long-term transformations/transitions and includes non-linear
formulation of potentials by type (resources, sites, acceptability etc.) and technology
learning.

It includes a detailed numerical model on biomass supply, namely PRIMES-Biomass,
which simulates the economics of current and future supply of biomass and waste for
energy purposes. The model calculates the inputs in terms of primary feedstock of
biomass and waste to satisfy a given demand for bio-energy and provides quantification
of the required capacity to transform feedstock into bioenergy commodities. The
resulting production costs and prices are quantified. The PRIMES-Biomass model is a
key link of communication between the energy system projections obtained by the core
PRIMES energy system model and the projections on agriculture, forestry and non-CO,
emissions provided by other modelling tools participating in the scenario modelling suite
(CAPRI, GLOBIOM/G4M, GAINS).

It also includes a simple module which projects industrial process GHG emissions.

PRIMES is a private model maintained by E3Modelling®, originally developed in the
context of a series of research programmes co-financed by the European Commission.
The model has been successfully peer-reviewed, last in 2011%'; team members regularly
participate in international conferences and publish in scientific peer-reviewed journals.

Sources for data inputs

A summary of database sources, in the current version of PRIMES, is provided below:

. Eurostat and EEA: Energy Balance sheets, Energy prices (complemented by
other sources, such IEA), macroeconomic and sectoral activity data (PRIMES
sectors correspond to NACE 3-digit classification), population data and
projections, physical activity data (complemented by other sources), CHP
surveys, CO, emission factors (sectoral and reference approaches) and EU
ETS registry for allocating emissions between ETS and non ETS

. Technology databases: ODYSSEE-MURE®*, ICARUS, Eco-design, VGB
(power technology costs), TECHPOL — supply sector technologies, NEMS
model database®, [PPC BAT Technologies24

. Power Plant Inventory: ESAP SA and PLATTS

. RES capacities, potential and availability: JRC ENSPRESO®, JRC
EMHIRES®, RES ninja®’, ECN, DLR and Observer, IRENA

J Network infrastructure: ENTSOE, GIE, other operators

. Other databases: EU GHG inventories, district heating surveys (e.g. from
COGEN), buildings and houses statistics and surveys (various sources,
including ENTRANZE project®®, INSPIRE archive, BPIE*®), JRC-IDEES?,
update to the EU Building stock Observatory®'

2 E3Modelling (https://e3modelling.com/) is a private consulting, established as a spin-off inheriting staff,
knowledge and software-modelling innovation of the laboratory E3MLab from the National Technical
University of Athens (NTUA).

2L SEC(2011)1569 : https://ec.europa.eu/energy/sites/ener/files/documents/sec_2011 1569 2.pdf
22 https://www.odyssee-mure.eu/

> Source: https://www.eia.gov/outlooks/aeo/info_nems_archive.php

2 Source: https://eippeb.jre.ec.europa.eu/reference/

3 Source: https://data.jrc.ec.europa.eu/collection/id-00138

2 Source: https://data.jrc.ec.europa.cu/dataset/jrc-emhires-wind-generation-time-series

¥ Source: https://www.renewables.ninja/

28 Source: https://www.entranze.eu/
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C. Transport: the PRIMES-TREMOVE model

The PRIMES-TREMOVE transport model projects the evolution of demand for
passengers and freight transport, by transport mode, and transport vehicle/technology,
following a formulation based on microeconomic foundation of decisions of multiple
actors. Operation, investment and emission costs, various policy measures, utility factors
and congestion are among the drivers that influence the projections of the model. The
projections of activity, equipment (fleet), usage of equipment, energy consumption and
emissions (and other externalities) constitute the set of model outputs.

The PRIMES-TREMOVE transport model can therefore provide the quantitative analysis
for the transport sector in the EU, candidate and neighbouring countries covering
activity, equipment, energy and emissions. The model accounts for each country
separately which means that the detailed long-term outlooks are available both for each
country and in aggregate forms (e.g. EU level).

In the transport field, PRIMES-TREMOVE is suitable for modelling soft measures (e.g.
eco-driving, labelling); economic measures (e.g. subsidies and taxes on fuels, vehicles,
emissions; ETS for transport when linked with PRIMES; pricing of congestion and other
externalities such as air pollution, accidents and noise; measures supporting R&D);
regulatory measures (e.g. CO, emission performance standards for new light duty
vehicles and heavy duty vehicles; EURO standards on road transport vehicles;
technology standards for non-road transport technologies, deployment of Intelligent
Transport Systems) and infrastructure policies for alternative fuels (e.g. deployment of
refuelling/recharging infrastructure for electricity, hydrogen, LNG, CNG). Used as a
module that contributes to the PRIMES model energy system model, PRIMES-
TREMOVE can show how policies and trends in the field of transport contribute to
economy-wide trends in energy use and emissions. Using data disaggregated per Member
State, the model can show differentiated trends across Member States.

The PRIMES-TREMOVE has been developed and is maintained by E3Modelling, based
on, but extending features of, the open source TREMOVE model developed by the
TREMOVE®® modelling community. Part of the model (e.g. the utility nested tree) was
built following the TREMOVE model.”® Other parts, like the component on fuel
consumption and emissions, follow the COPERT model.

Data inputs

The main data sources for inputs to the PRIMES-TREMOVE model, such as for activity
and energy consumption, comes from EUROSTAT database and from the Statistical

*Source: http:/bpie.eu/
30 Source: https://ec.europa.eu/jre/en/potencia/jre-idees

31 Source: https://ec.europa.eu/energy/en/eubuildings

32 Source: https://www.tmleuven.be/en/navigatio/TREMOVE

33 Several model enhancements were made compared to the standard TREMOVE model, as for example:
for the number of vintages (allowing representation of the choice of second-hand cars); for the
technology categories which include vehicle types using electricity from the grid and fuel cells. The
model also incorporates additional fuel types, such as biofuels (when they differ from standard fossil
fuel technologies), LPG, LNG, hydrogen and e-fuels. In addition, representation of infrastructure for
refuelling and recharging are among the model refinements, influencing fuel choices. A major model
enhancement concerns the inclusion of heterogeneity in the distance of stylised trips; the model
considers that the trip distances follow a distribution function with different distances and frequencies.
The inclusion of heterogeneity was found to be of significant influence in the choice of vehicle-fuels
especially for vehicles-fuels with range limitations.
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Pocketbook "EU transport in figures®*. Excise taxes are derived from DG TAXUD excise
duty tables. Other data comes from different sources such as research projects (e.g.
TRACCS project) and reports.

In the context of this exercise, the PRIMES-TREMOVE transport model is calibrated to
2005, 2010 and 2015 historical data. Available data on 2020 market shares of different
powertrain types have also been taken into account.

d. Maritime transport: PRIMES-maritime model

The maritime transport model is a specific sub-module of the PRIMES and PRIMES-
TREMOVE models aiming to enhance the representation of the maritime sector within
the energy-economy-environment modelling nexus. The model, which can run in stand-
alone and/or linked mode with PRIMES and PRIMES-TREMOVE, produces long-term
energy and emission projections, until 2070, separately for each EU Member-State.

The coverage of the model includes the European intra-EU maritime sector as well as the
extra-EU maritime shipping. The model covers both freight and passenger international
maritime. PRIMES-maritime focuses only on the EU Member State, therefore trade
activity between non-EU countries is outside the scope of the model. The model
considers the transactions (bilateral trade by product type) of the EU-Member States with
non-EU countries and aggregates these countries in regions. Several types and sizes of
vessels are considered.

PRIMES-maritime features a modular approach based on the demand and the supply
modules. The demand module projects maritime activity for each EU Member State by
type of cargo and by corresponding partner. Econometric functions correlate demand for
maritime transport services with economic indicators considered as demand drivers,
including GDP, trade of energy commodities (oil, coal, LNG), trade of non-energy
commodities, international fuel prices, etc. The supply module simulates a representative
operator controlling the EU fleet, who offers the requested maritime transport services.
The operator of the fleet decides the allocation of the vessels activity to the various
markets (representing the different EU MS) where different regulatory regimes may
apply (e.g. environmental zones). The fleet of vessels disaggregated into several
categories is specific to cargo types. PRIMES maritime utilises a stock-flow relationship
to simulate the evolution of the fleet of vessels throughout the projection period and the
purchasing of new vessels.

PRIMES-maritime solves a virtual market equilibrium problem, where demand and
supply interact dynamically in each consecutive time period, influenced by a variety of
exogenous policy variables, notably fuel standards, pricing signals (e.g. ETS),
environmental and efficiency/operational regulations and others. The PRIMES maritime
model projects energy consumption by fuel type and purpose as well as CO,, methane
and N,O and other pollutant emissions. The model includes projections of costs, such as
capital, fuel, operation costs, projections of investment expenditures in new vessels and
negative externalities from air pollution.

The model serves to quantify policy scenarios supporting the transition towards carbon
neutrality. It considers the handling of a variety of fuels such as fossil fuels, biofuels
(bioheavy®, biodiesel, bio-LNG), synthetic fuels (synthetic diesel, fuel oil and gas, e-
ammonia and e-methanol) produced from renewable electricity, hydrogen produced from
renewable electricity (for direct use and for use in fuel cell vessels) and electricity for

3 Source: https://ec.europa.eu/transport/facts-fundings/statistics_en

> Bioheavy refers to bio heavy fuel oil.
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electric vessels. Well-to-Wake emissions are calculated thanks to the linkage with the
PRIMES energy systems model which derives ways of producing such fuels. The model
also allows to explore synergies with Onshore Power Supply systems. Environmental
regulation, fuel blending mandates, GHG emission reduction targets, pricing signals and
policies increasing the availability of fuel supply and supporting the alternative fuel
infrastructure are identified as drivers, along fuel costs, for the penetration of new fuels.
As the model is dynamic and handles vessel vintages, capital turnover is explicit in the
model influencing the pace of fuel and vessel substitution.

Data inputs

The main data sources for inputs to the PRIMES-maritime model, such as for activity
and energy consumption, comes from EUROSTAT database and from the Statistical
Pocketbook "EU transport in figures®®. Other data comes from different sources such as
research projects (e.g. TRACCS project) and reports. PRIMES-maritime being part of the
overall PRIMES model is it calibrated to the EUROSTAT energy balances and transport
activity; hence the associated CO; emissions are assumed to derive from the combustion
of these fuel quantities. The model has been adapted to reflect allocation of CO;
emissions into intra-EU, extra-EU and berth, in line with data from the MRV database.’’
For air pollutants, the model draws on the EEA database.

In the context of this exercise, the PRIMES-maritime model is calibrated to 2005, 2010
and 2015 historical data.

e. Non-CO, GHG emissions and air pollution: GAINS

The GAINS (Greenhouse gas and Air Pollution Information and Simulation) model is an
integrated assessment model of air pollutant and greenhouse gas emissions and their
interactions. GAINS brings together data on economic development, the structure,
control potential and costs of emission sources and the formation and dispersion of
pollutants in the atmosphere.

In addition to the projection and mitigation of non-CO greenhouse gas emissions at
detailed sub-sectorial level, GAINS assesses air pollution impacts on human health from
fine particulate matter and ground-level ozone, vegetation damage caused by ground-
level ozone, the acidification of terrestrial and aquatic ecosystems and excess nitrogen
deposition of soils.

Model uses include the projection of non-CO, GHG emissions and air pollutant
emissions for the EU Reference scenario and policy scenarios, calibrated to UNFCCC
emission data as historical data source. This allows for an assessment, per Member State,
of the (technical) options and emission potential for non-CO, emissions. Health and
environmental co-benefits of climate and energy policies such as energy efficiency can
also be assessed.

The GAINS model is accessible for expert users through a model interface®® and has
been developed and is maintained by the International Institute of Applied Systems
Analysis®®. The underlying algorithms are described in publicly available literature.
GAINS and its predecessor RAINS have been peer reviewed multiple times, in 2004,
2009 and 2011.

36 Source: https://ec.europa.eu/transport/facts-fundings/statistics_en
37 https://mrv.emsa.europa.eu/#public/eumrv
3% Source: http:/gains.iiasa.ac.at/models/

39 Source: http://www.iiasa.ac.at/
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Sources for data inputs

The GAINS model assesses emissions to air for given externally produced activity data
scenarios. For Europe, GAINS uses macroeconomic and energy sector scenarios from the
PRIMES model, for agricultural sector activity data GAINS adopts historical data from
EUROSTAT and aligns these with future projections from the CAPRI model. Projections
for waste generation, organic content of wastewater and consumption of F-gases are
projected in GAINS in consistency with macroeconomic and population scenarios from
PRIMES. For global scenarios, GAINS uses macroeconomic and energy sector
projections from IEA World Energy Outlook scenarios and agricultural sector projections
from FAO. All other input data to GAINS, i.e., sector- and technology- specific emission
factors and cost parameters, are taken from literature and referenced in the
documentation.

f. Forestry and land-use: GLOBIOM-G4M

The Global Biosphere Management Model (GLOBIOM) is a global recursive dynamic
partial equilibrium model integrating the agricultural, bioenergy and forestry sectors with
the aim to provide policy analysis on global issues concerning land use competition
between the major land-based production sectors. Agricultural and forestry production as
well as bioenergy production are modelled in a detailed way accounting for about 20
globally most important crops, a range of livestock production activities, forestry
commodities as well as different energy transformation pathways.

GLOBIOM covers 50 world regions / countries, including the EU27 Member States.

Model uses include the projection of emissions from land use, land use change and
forestry (LULUCF) for EU Reference scenario and policy scenarios. For the forestry
sector, emissions and removals are projected by the Global Forestry Model (G4M), a
geographically explicit agent-based model that assesses afforestation, deforestation and
forest management decisions. GLOBIOM-G4M is also used in the LULUCF impact
assessment to assess the options (afforestation, deforestation, forest management, and
cropland and grassland management) and costs of enhancing the LULUCF sink for each
Member State.

The GLOBIOM-G4M has been developed and is maintained by the International
Institute of Applied Systems Analysis*.

Sources for data inputs

The main market data sources for GLOBIOM-EU are EUROSTAT and FAOSTAT,
which provide data at the national level and which are spatially allocated using data from
the SPAM model*'. Crop management systems are parameterised based on simulations
from the biophysical process-based crop model EPIC. The livestock production system
parameterization relies on the dataset by Herrero et al*’. Further datasets are
incorporated, coming from the scientific literature and other research projects.

GLOBIOM is calibrated to FAOSTAT data for the year 2000 (average 1998 - 2002) and
runs recursively dynamic in 10-year time-steps. In the context of this exercise, baseline

* Source : http://www.iiasa.ac.at/

I See You, L., Wood, S. (2006). An Entropy Approach to Spatial Disaggregation of Agricultural
Production, Agricultural Systems 90, 32947 and http://mapspam.info/ .

*2 Herrero, M., Havlik, P., et al. (2013). Biomass Use, Production, Feed Efficiencies, and Greenhouse Gas
Emissions from Global Livestock Systems, Proceedings of the National Academy of Sciences 110,
20888-93.
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trends of agricultural commodities are aligned with FAOSTAT data for 2010/2020 and
broadly with AGLINK-COSIMO trends for main agricultural commodities in the EU
until 2030.

The main data sources for G4M are CORINE, Forest Europe (MCPFE, 2015)*,
countries’ submissions to UNFCCC and KP, FAO Forest Resource Assessments, and
national forest inventory reports. Afforestation and deforestation trends in G4M are
calibrated to historical data for the period 2000-2013.

g. Agriculture: CAPRI

CAPRI is a global multi-country agricultural sector model, supporting decision making
related to the Common Agricultural Policy and environmental policy and therefore with
far greater detail for Europe than for other world regions. It is maintained and developed
in a network of public and private agencies including the European Commission (JRC),
Universities (Bonn University, Swedish University of Agricultural Sciences, Universidad
Politécnica de Madrid), research agencies (Thiinen Institute), and private agencies
(EuroCARE), in charge for use in this modelling cluster). The model takes inputs from
GEM-E3, PRIMES and PRIMES Biomass model, provides outputs to GAINS, and
exchanges information with GLOBIOM on livestock, crops, and forestry as well as
LULUCEF effects.

The CAPRI model provides the agricultural outlook for the Reference Scenario, in
particular on livestock and fertilisers use, further it provides the impacts on the
agricultural sector from changed biofuel demand. It takes into account recent data and
builds on the 2020 EU Agricultural Outlook**. Depending on the need it may also be
used to run climate mitigation scenarios, diet shift scenarios or CAP scenarios.

Cross checks are undertaken ex-ante and ex-post to ensure consistency with GLOBIOM
on overlapping variables, in particular for the crop sector.

Sources for data inputs

The main data source for CAPRI is EUROSTAT. This concerns data on production,
market balances, land use, animal herds, prices, and sectoral income. EUROSTAT data
are complemented with sources for specific topics (like CAP payments or biofuel
production). For Western Balkan regions a database matching with the EUROSTAT
inputs for CAPRI has been compiled based on national data. For non-European regions
the key data source is FAOSTAT, which also serves as a fall back option in case of
missing EUROSTAT data. The database compilation is a modelling exercise on its own
because usually several sources are available for the same or related items and their
reconciliation involves the optimisation to reproduce the hard data as good as possible
while maintaining all technical constraints like adding up conditions.

In the context of this exercise, the CAPRI model uses historical data series at least up to
2017, and the first simulation years (2010 and 2015) are calibrated on historical data.

* MCPFE (2015). Forest Europe, 2015: State of Europe's Forests 2015. Madrid, Ministerial Conference on
the Protection of Forests in Europe: 314.

* EU Agricultural Outlook for markets, income and environment 2020-2030,

https://ec.europa.eu/info/sites/info/files/food-farming-fisheries/farming/documents/agricultural-outlook-
2020-report_en.pdf
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3. Assumptions on technology, economics and energy prices

In order to reflect the fundamental socio-economic, technological and policy
developments, the Commission prepares periodically an EU Reference Scenario on
energy, transport and GHG emissions. The scenarios assessment used for the “Fit for 55”
policy package builds on the latest “EU Reference 2020 scenario” (REF2020). [xxx link
to publication xxx]

The main assumptions related to economic development, international energy prices and
technologies are described below.

a. Economic assumptions

The modelling work is based on socio-economic assumptions describing the expected
evolution of the European society. Long-term projections on population dynamics and
economic activity form part of the input to the energy model and are used to estimate
final energy demand.

Population projections from Eurostat® are used to estimate the evolution of the European
population, which is expected to change little in total number in the coming decades. The
GDP growth projections are from the Ageing Report 2021*° by the Directorate General
for Economic and Financial Affairs, which are based on the same population growth
assumptions.

Table 11. Projected population and GDP growth per MS

Population GDP growth

2020 | 2025 | 2030 |2020-25 | 2026-30
EU27 447.7 | 449.3 | 449.1 | 0.9% 1.1%
Austria 890 [9.03 |9.15 |0.9% 1.2%
Belgium 11.51 | 11.66 | 11.76 | 0.8% 0.8%
Bulgaria 695 16.69 |645 |0.7% 1.3%
Croatia 4.06 |[3.94 |3.83 |0.2% 0.6%
Cyprus 0.89 1093 [0.96 |0.7% 1.7%
Czechia 10.69 | 10.79 | 10.76 | 1.6% 2.0%
Denmark 581 |5.88 |596 |2.0% 1.7%
Estonia 1.33 | 132 | 131 [2.2% 2.6%
Finland 553 | 554 |552 |0.6% 1.2%
France 67.20 | 68.04 | 68.75 | 0.7% 1.0%
Germany 83.14 | 83.48 | 83.45 | 0.8% 0.7%
Greece 10.70 | 10.51 | 10.30 | 0.7% 0.6%

# EUROPOP2019 population projections

https://ec.europa.eu/eurostat/web/population-demography-migration-projections/population-projections-
data

% The 2021 Ageing Report: Underlying assumptions and projection methodologies
https://ec.europa.eu/info/publications/2021-ageing-report-underlying-assumptions-and-projection-
methodologies en
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Hungary 9.77 19.70 ]19.62 | 1.8% 2.6%

Ireland 497 |5.27 |550 |2.0% 1.7%
Italy 60.29 | 60.09 | 59.94 | 0.3% 0.3%
Latvia 191 |1.82 |1.71 |1.4% 1.9%

Lithuania 279 | 2.71 1258 | 1.7% 1.5%

Luxembourg | 0.63 | 0.66 |0.69 |1.7% 2.0%

Malta 0.51 |0.56 [0.59 |2.7% 4.1%
Netherlands | 17.40 | 17.75 | 17.97 | 0.7% 0.7%
Poland 37.94 | 37.57 | 37.02 | 2.1% 2.4%
Portugal 10.29 | 10.22 | 10.09 | 0.8% 0.8%

Romania 19.28 | 18.51 | 17.81 | 2.7% 3.0%

Slovakia 546 | 547 (544 |1.1% 1.7%

Slovenia 2.10 | 2.11 |2.11 |2.1% 2.4%

Spain 4732 | 48.31 | 48.75 | 0.9% 1.6%

Sweden 10.32 | 10.75 | 11.10 | 1.4% 2.2%

Beyond the update of the population and growth assumptions, an update of the
projections on the sectoral composition of GDP was also carried out using the GEM-E3
computable general equilibrium model. These projections take into account the potential
medium- to long-term impacts of the COVID-19 crisis on the structure of the economy,
even though there are inherent uncertainties related to its eventual impacts. Overall,
conservative assumptions were made regarding the medium-term impacts of the
pandemic on the re-localisation of global value chains, teleworking and teleconferencing
and global tourism.

b. International energy prices assumptions

Alongside socio-economic projections, EU energy modelling requires projections of
international fuel prices. The 2020 values are estimated from information available by
mid-2020. The projections of the POLES-JRC model — elaborated by the Joint Research
Centre and derived from the Global Energy and Climate Outlook (GECO*") — are used to
obtain long-term estimates of the international fuel prices.

The COVID crisis has had a major impact on international fuel prices™. The lost demand
cause an oversupply leading to decreasing prices. The effect on prices compared to pre-
COVID estimates is expected to be still felt up to 2030. Actual development will depend
on the recovery of global oil demand as well as supply side policies®.

Table 12 shows the international fuel prices assumptions of the REF2020 and of the
different scenarios and variants used in the “Fit for 55” policy package impact
assessments.

47 https://ec.europa.eu/jrc/en/geco
* IEA, Global Energy Review 2020, June 2020
¥ IEA, Oil Market Report, June 2020 and US EIA, July 2020.
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Table 12: International fuel prices assumptions

in $'15 per boe | 2000 | 05 ‘10 ‘15 | 20 | 25 | 30 | 35 | ‘40 | ‘45 ‘50
Oil 384 | 654 | 86.7 523 139.8 {599 | 80.1 904|974 | 1056 | 117.9
Gas (NCV) 26.5 | 35.8 | 458 43.7 1 20.1 | 30.5 | 409 | 449 | 52.6 | 57.0 | 57.8
Coal 112 | 169 | 23.2 13.1 {95 13.6 | 17.6 | 19.1 | 203 | 21.3 | 223
in €'15 per boe | 2000 | 2005 | ‘10 ‘15 | 20 | 25 | 30 | 35 | ‘40 | ‘45 ‘50
Oil 346 | 589 | 782 472 | 358 | 54.0 | 72.2 | 81.5 | 87.8 | 95.2 | 106.3
Gas (NCV) 23.4 | 31.7 | 40.6 38.7 | 17.8 | 27.0 | 36.2 | 39.7 | 46.6 | 50.5 | 51.2
Coal 9.9 15.0 | 20.6 11.6 [ 84 | 12.0 | 15.6 | 16.9 | 18.0 | 189 | 19.7

Source: Derived from JRC, POLES-JRC model, Global Energy and Climate Outlook (GECO)

C. Technology assumptions

Modelling scenarios on the evolution of the energy system is highly dependent on the
assumptions on the development of technologies - both in terms of performance and
costs. For the purpose of the impact assessments related to the “Climate Target Plan” and
the “Fit for 55” policy package, these assumptions have been updated based on a
rigors(gus literature review carried out by external consultants in collaboration with the
JRC™.

Continuing the approach adopted in the long-term strategy in 2018, the Commission
consulted on the technology assumption with stakeholders in 2019. In particular, the
technology database of the main model suite (PRIMES, PRIMES-TREMOVE, GAINS,
GLOBIOM, and CAPRI) benefited from a dedicated consultation workshop held on 11"
November 2019. EU Member States representatives also had the opportunity to comment
on the costs elements during a workshop held on 25" November 2019. The updated
technology assumptions are published together with the EU Reference Scenario 2020.

4. The existing 2030 framework: the EU Reference Scenario 2020

a. The EU Reference Scenario 2020 as the common baseline

The EU Reference Scenario 2020 (REF2020) provides projections for energy demand
and supply, as well as greenhouse gas emissions in all sectors of the European economy
under the current EU and national policy framework. It embeds in particular the EU
legislation in place to reach the 2030 climate target of at least 40% compared to 1990, as
well as national contributions to reaching the EU 2030 energy targets on Energy
efficiency and Renewables under the Governance of the Energy Union. It thus gives a
detailed picture of where the EU economy and energy system in particular would stand in
terms of GHG emission if the policy framework were not updated to enable reaching the

S0 JRC118275
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revised 2030 climate target to at least -55% compared to 1990 proposed under the
Climate Target Plan".

The Reference Scenario serves as the common baseline shared by all the initiatives of the
“Fit for 55 policy package to assess options in their impact assessments:

- updating the Effort Sharing Regulation,

- updating the Emission Trading System,

- revision of the Renewables Energy Directive,

- revision of the Energy Efficiency Directive,

- revision of the Regulation setting CO2 emission performance standards for cars
and light commercial vehicles,

- review of the LULUCF EU rules.

b. Difference with the CTP “BSL” scenario

The REF2020 embeds some differences compared to the baseline used for the CTP
impact assessment. While the technology assumptions (consulted in a workshop held on
11" November 2019) were not changed, the time between CTP publication and the
publication of the “Fit for 55” package allowed updating some other important
assumptions:

e GDP projections, population projections and fossil fuel prices were updated, in
particular to take into account the impact of the COVID crisis through an
alignment with the 2021 Ageing Report™ and an update of international fossil
fuel prices notably on the short run.

e While the CTP baseline aimed at reaching the current EU 2030 energy targets (on
energy efficiency and renewable energy), the Reference Scenario 2020, used as
the baseline for the “Fit for 55 package, further improved the representation of
the National Energy Climate Plans (NECP). In particular it aims at reaching the
national contributions to the EU energy targets, and not at respecting these EU
targets themselves.

C. Reference scenario process

The REF2020 scenario has been prepared by the European Commission services and
consultants from E3Modelling, IIASA and EuroCare, in coordination with Member
States experts through the Reference Scenario Experts Group.

It benefitted from a stakeholders consultation (on technologies) and is aligned with other
outlooks from Commission services, notably DG ECFIN’s Ageing Report 2021 (see
section a), as well as, to the extent possible, the 2020 edition of the EU Agricultural
Outlook 2020-2030 published by DG AGRI in December 2020°°.

d. Policies in the Reference scenario

The REF2020 also takes into account the still-unfolding effects of the COVID-19
pandemic, to the extent possible at the time of the analysis. According to the GDP

SL COM/2020/562 final

> The 2021 Ageing Report: Underlying assumptions and projection methodologies
https://ec.europa.eu/info/publications/2021-ageing-report-underlying-assumptions-and-projection-
methodologies_en

53 https://ec.europa.cu/info/news/eu-agricultural-outlook-2020-30-agri-food-sector-shown-resilience-still-

covid-19-recovery-have-long-term-impacts-2020-dec-16_en
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assumptions of the Ageing Report 2021, the pandemic is followed by an economic
recovery resulting in moderately lower economic output in 2030 than pre-COVID
estimates.

The scenario is based on existing policies adopted at national and EU level at the
beginning of 2020. In particular, at EU level, the REF2020 takes into account the
legislation adopted in the Clean Energy for All European Package™. At national level,
the scenario takes into account the policies and specific targets, in particular in relation
with renewable energy and energy efficiency, described in the final National Energy and
Climate Plans (NECPs) submitted by Member States at the end of 2019/beginning of
2020.

The REF2020 models the policies already adopted, but not the target of net-zero
emissions by 2050. As a result, there are no additional policies introduced driving
decarbonisation after 2030. However, climate and energy policies are not rolled back
after 2030 and several of the measures in place today continue to deliver emissions
reduction in the long term. This is the case, for example, for products standards and
building codes and the ETS Directive (progressive reduction of ETS allowances is set to
continue after 2030).

Details on policies and measures represented in the REF2020 can be found in the
dedicated publication [xxx reference to EU Reference 2020 scenario xxx].

e. Reference Scenario 2020 key outputs

For 2030, the REF2020 scenario mirrors the main targets and projections submitted by
Member States in their final NECPs. In particular, aggregated at the EU level, the
REF2020 projects a 33.2% share of renewable energy in Gross Final Energy
Consumption. Final energy consumption is 823 Mtoe, which is 29.6% below the 2007
PRIMES Baseline.

In the REF2020, GHG emissions from the EU in 2030 (including all domestic emissions
& intra EU aviation and maritime) are 43.8% below the 1990 level. A carbon price of 30
EUR/tCO,eq. in 2030 drives emissions reduction in the ETS sector. Table 13 shows a
summary of the projections for 2030. A detailed description of the REF2020 can be
found in a separate report published by the Commission®”.

Table 13: REF2020 summary energy and climate indicators.

EU 2030 REF2020
GHG reductions (incl. Domestic emissions & intra EU aviation and

maritime) vs 1990 -43.8%
RES share 33.2%
PEC energy savings -32.7%
FEC energy savings -29.6%
Environmental impacts

GHG emissions reduction in current ETS sectors vs 2005 -48.2%
GHG emissions reduction in current non-ETS sectors vs 2005 -30.7%

Energy system impacts

> COM(2016) 860 final.
33 Link to reference.
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GIC (Mtoe) 1224.2

- Solid fossil fuels 9.3%
- Oil 31.9%
- Natural gas 22%

- Nuclear 11%

- Renewables 25.8%
Final Energy Demand (Mtoe) 822.6
RES share in heating & cooling 32.8%
RES share in electricity 58.5%
RES share in transport 21.2%

Economic and social impacts

System costs (excl. auction payment) (average 2021-30) as % of
GDP 10.9%

Investment expenditures (incl. transport) average annual (2021-30) vs 785
(2011-20) (bn€)

EU ETS carbon price (€/ton, 2030) 30

Energy- expenditures (excl. transport) of households as % of total
consumption

7.0%

Source: PRIMES model

The system costs (excluding ETS carbon-related payments) reaches close to 11% of the
EU’s GDP on average over 2021-2030. This cost™® is calculated ex-post with a private
sector perspective applying a flat 10% discount rate®’ over the simulation period up to
2050 to compute investment-related annualized expenditures.

By 2050, final energy consumption is projected at around 790 Mtoe and approximately
74% of the European electricity is generated by renewable energy sources. GHG
emissions in the EU are projected to be about 60% lower than in 1990: the REF2020 thus
falls short of the European goal of climate neutrality by 2050.

Focusing on the energy system, REF2020 shows that in 2030 fuel mix would still be
dominated by fossil fuels. While the renewables grow and fossil fuels decline by 2050,
the substitution is not sufficient for carbon neutrality. It also has to be noted that there is
no deployment of e-fuels that are crucial for achievement of carbon neutrality as analysed
in the Long Term Strategy™® and in the CTP.

*% Energy system costs for the entire energy system include capital costs (for energy installations such as
power plants and energy infrastructure, energy using equipment, appliances and energy related costs of
transport), energy purchase costs (fuels + electricity + steam) and direct efficiency investment costs,
the latter being also expenditures of capital nature. For transport, only the additional capital costs for
energy purposes (additional capital costs for improving energy efficiency or for using alternative fuels,
including alternative fuels infrastructure) are covered, but not other costs including the significant
transport related infrastructure costs e.g. related to railways and roads. Direct efficiency investment
costs include additional costs for house insulation, double/triple glazing, control systems, energy
management and for efficiency enhancing changes in production processes not accounted for under
energy capital and fuel/electricity purchase costs. Energy system costs are calculated ex-post after the
model is solved.

7 See the EU Reference Scenario 2020 publication for a further discussion on the roles and levels of
discount rates in the modelling, which also represent risk and opportunity costs associated with
investments.

*# COM(2018) 773
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Figure 4: Fuel mix evolution of the Reference Scenario 2020
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Source: Eurostat, PRIMES model
Figure 5: Share of energy carriers in final energy consumption in the Reference Scenario 2020
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Coal use in power generation decrease by 62% by 2030 and almost completely disappear
by 2050. Also demand for oil sees a significant decrease of 54% over the entire period —
the most important in absolute terms. Electricity generation grows by 24% by 2050.

Figure 6: Final energy demand by sector in the Reference Scenario 2020

1000
900
800
700 B Transport
600
()
§ 500 B Residential
400
300 M Services &
agri
200 B Industry

100

0
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: Eurostat, PRIMES model
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Despite continued economic growth, final energy demand decreases by 18% between
2015 and 2050 (already by 2030 it decreases by more than 8§%).

5. Scenarios for the “Fit for 55” policy analysis

a. From the CTP scenarios to “Fit for 55” core scenarios

In the Climate Target Plan (CTP) impact assessment, the increase of efforts needed for
the GHG 55% target was illustrated by policy scenarios (developed with the same
modelling suite as the scenarios done for the “Fit for 55 package) showing increased
ambition (or stringency) of climate, energy and transport policies and, consequently,
leading to a significant investment challenge.

The first key lesson from the CTP exercise was that while the tools are numerous and
have a number of interactions (or even sometimes trade-offs) a complete toolbox of
climate, energy and transport policies is needed for the increased climate target as all
sectors would need to contribute effectively towards the GHG 55% target.

The second key lesson was that even though policy tools chosen in the CTP scenarios
were different - illustrating in particular the fundamental interplay between the strength
of the carbon pricing and intensity of regulatory measures - the results achieved were
convergent. All CTP policy scenarios that achieved a 55% GHG target™ showed very
similar levels of ambition for energy efficiency, renewables (overall and on sectoral
level) and GHG reductions across the sectors indicating also the cost-effective pathways.

The third lesson was that carbon pricing working hand in hand with regulatory measures
helps avoid “extreme” scenarios of either:

e a very high carbon price (in absence of regulatory measures) that will translate
into increased energy prices for all consumers,

e very ambitious policies that might be difficult to be implemented (e.g. very high
energy savings or renewables obligations) because they would be costly for
economic operators or represent very significant investment challenge.

Figure 7 below illustrates the interactions between different policy tools relevant to reach
the EU’s climate objectives.

Figure 7: Interactions between different policy tools

* A 50% GHG target was also analysed
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£ technology

uptake * ESR: binding pathways for M5
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* mvestment in clean energy transition carbon sink from land use
Investments
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= 4+ €350 bilion p.a. needed for clean energy transition - compared to decade up to 2020

With the 55% GHG target confirmed by EU leaders in the December 2020 EUCO
Conclusions® and the 2021 Commission Work Programme® (CWP 2021) that puts
forward the complete toolbox to achieve the increased climate target (so-called “Fit for
55” proposals), the fundamental set-up of the CTP analysis was confirmed. This set-up is
still about the interplay between carbon pricing and regulatory measures as illustrated
above, and the extension of the ETS is the central policy question.

As described above, the policy scenarios of the CTP assessment are cost-effective
pathways that capture all policies needed to achieve the increased climate target of 55%
GHG reductions. This fundamental design remains robust and the CTP scenarios were
thus used as the basis to define the “Fit for 55” policy scenarios.

In the context of the agreed increased climate target of a net reduction of 55% GHG
compared to 1990, the 50% GHG scenario (CTP MIX-50) explored in the CTP has been
discarded since no longer relevant. The contribution of extra EU aviation and maritime
emissions in the CTP ALLBNK scenario was assessed in the respective sector specific
impact assessments and was not retained as a core scenario. This leaves the following
CTP scenarios in need of further revisions and updates in the context of preparing input
in a coherent manner for the set of IAs supporting the “Fit for 55 package, ensuring the
achievement of the overall net 55% GHG reduction ambition with similar levels of
renewable energy and energy efficiency deployment as in CTP:

e CTP REG (relying only on intensification of energy and transport policies in
absence of carbon pricing beyond the current ETS sectors);

e CTP MIX (relying on both carbon price signal extension to road transport and
buildings and intensification of energy and transport policies);

e CTP CPRICE (relying chiefly on carbon price signal extension, and more limited
additional sectoral policies).

5 https://www.consilium.europa.eu/media/47328/1011-12-20-euco-conclusions-fr.pdf
1 COM(2020) 690 final
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b. Scenarios for the “Fit for 55”package

Based on the Climate Target Plan analysis, some updates were needed though for the
purpose of the “Fit for 55 assessment, in terms of:

e Baseline:
o to reflect the most recent statistical data available, notably in terms of
COVID impacts,

o to capture the objectives and policies put forward by Member States in
the NECPs, which were not all available at the time of the CTP analysis,

The baseline used in the Fit for 55 package is thus the “Reference Scenario 20207, as
described in section 4.

e Scenario design in order to align better with policy options as put forward in the
CWP 2021 and respective Inception Impact Assessments®’.

As a consequence, the three following core policy scenarios were defined to serve as
common policy package analysis across the various initiatives of the “Fit for 55 policy
assessments:

e REG: an update of the CTP REG case (relying only on very strong intensification
of energy and transport policies in absence of carbon pricing beyond the current
ETS sectors).

e MIX: reflecting an update of the CTP MIX case (relying on both carbon price
signal extension to road transport and buildings and strong intensification of
energy and transport policies). With its uniform carbon price (as of 2025), it
reflects either an extended and fully integrated EU ETS or an existing EU ETS
and new ETS established for road transport and buildings with emission caps set
in line with cost-effective contributions of the respective sectors.

e MIX-CP: representing a more carbon price driven policy mix, combining thus

the general philosophy of the CTP CPRICE scenario with key drivers of the MIX
scenario albeit at a lower intensity. It illustrates a revision of the EED and RED
but limited to a lower intensification of current policies in addition to the carbon
price signal applied to new sectors.
Unlike MIX, this scenario allows to separate carbon price signals of “current” and
“new” ETS. The relative split of ambition in GHG reductions between “current”
ETS and “new ETS” remains, however, close in MIX-CP to the MIX scenario
leading to differentiated carbon prices between “current” ETS and “new” ETS®.

These three “Fit for 55 core policy scenarios have been produced starting from the
Reference Scenario 2020 and thus use the same updated assumptions on post-COVID
economics and international fuel prices.

Table 14 provides an overview of the policy assumptions retained in the three core policy
scenarios. It refers in particular to different scopes of emissions trading system (“ETS”):

62 Importantly, all “Fit for 55” core scenarios reflect the Commission Work Programme (CWP) 2021 in terms of
elements foreseen. This is why assumptions are made about legislative proposals to be made later on - by Quarter 4
2021. On the energy side, the subsequent proposals are: the revision of the EPBD, the proposal for Decarbonised Gas
Markets and the proposal for reducing methane emissions in the energy sector. For transport they refer to the revision
of the TEN-T Regulation and the revision of the ITS Directive. In addition, other policies that are planned for 2022 are
also represented in a stylised way in these scenarios, similar to the CTP scenarios. In this way, core scenarios represent
all key policies needed to deliver the increased climate target.

% This is a feature not implemented in the CTP CPRICE scenario.
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- “currentt+”: refers to the current ETS extended to cover also national and
international intra-EU maritime emissions®*: this scope applies to all scenarios,

- “new”: refers to the new ETS for buildings and road transport emissions: this
scope applies in MIX and MIX-CP up to 2030,

- “large”: refers to the use of emissions trading systems covering the “current”
scope ETS, intra-EU maritime, buildings and road transport (equivalent to
“current+” + “new”): this scope applies in MIX and MIX-CP after 2030.

The scenarios included focus on emissions within the EU, including intra-EU navigation
and intra-EU aviation emissions. The inclusion or not of extra-EU navigation and extra-
EU maritime emissions is assessed in the relevant sector specific Impact Assessments.

64 . . .. . . . . . .
For modelling purposes “national maritime” is considered as equal to “domestic navigation”, i.e. also
including inland navigation.
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Table 14: Scenario assumptions description (scenarios produced with the PRIMES-GAINS-GLOBIOM modelling suite)

Scenario REG MIX MIX-CP

By 2030: 2 ETS systems:

- one “current+” ETS (current extended to intra-EU maritime)
- one “new” ETS applied to buildings and road transport

Extension of “current” ETS to

also cover intra-EU maritime | After 2030: both systems are integrated into one “large” ETS

Brief navigation®

description: .

ETS Strengthening  of “current+” Relevant up to 2030: “current+” ETS
ETS in line with -55% | Rejevant up to 2030: the 2 ETSs are | reduces emissions comparably to MIX
ambition designed so that they have the same

carbon price, in line with -55%

ambition Lower regulatory intervention resulting in
higher carbon price than in MIX, notably in
the “new” ETS
Lower intensity increase of EE and RES

Brief High intensity increase of EE, | Medium intensity increase of EE, | policies versus Reference.

description: RES, transport policies versus | RES and transport policies versus o .

sectoral policies | Reference Reference Transport policies as in MIX  (except

related to CO2 standards)

Target scope EU27

6 “Intra-EU navigation” in this table includes both international intra-EU and national maritime. Due to modelling limitations, energy consumption by “national maritime” is assumed
to be the same as “domestic navigation”, although the latter also includes inland navigation.
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Scenario

REG MIX MIX-CP

Aviation Intra-EU aviation included, extra-EU excluded
Maritime C .

. Intra-EU maritime included, extra-EU excluded
navigation

Achieved GHG reduction of the target scope

Including ) .
LULUCE Around 55% reductions
Excluding ) '

LULUCF Around 53% reductions

Assumed Policies

Carbon pricing (stylised, for small industry, international aviation and maritime navigation may represent also other instruments than
EU ETS such as taxation or CORSIA for aviation)

Stationary ETS

Yes

Aviation-Intra
EU ETS

Yes

Aviation - Extra
EU ETS

Yes: mixture 50/50 carbon pricing (reflecting inclusion in the “currentt+” / “large” ETS, or taxation, or CORSIA)
and carbon value (reflecting operational and technical measures); total equal to the carbon price of the “current+”
(up to 2030) / “large” ETS

Maritime-Intra
EU ETS

Yes, carbon pricing equal to the price of the “current+” (up to 2030) / “large” EU ETS
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Scenario

REG

MIX

MIX-CP

Maritime-Extra

As in MIX (but applied to the

Up to 2030: no carbon pricing.

After 2030: 50% of extra-EU MRV® sees the “large” ETS price, while the

EU ETS “current+” ETS) —£ :
remaining 50% sees a carbon value equal to the “large” ETS carbon price.
Buildings and
road transport | No Yes (in the “new” ETS up to 2030, and in the “large” ETS after 2030)
ETS
CO, standards | CO: standards for LDVs and HDVs + Charging and refuelling infrastructure development (review of the Directive

for LDVs and
HDVs

on alternative fuels infrastructure and TEN-T Regulation & funding), including strengthened role of buildings

High ambition increase

Medium ambition increase

Lower ambition increase

EE policies
overall ambition

High ambition increase

Medium ambition increase

Lower ambition increase

EE policies in
buildings

High intensity increase (more
than doubling of renovation
rates assumed)

Medium intensity increase (at least
doubling of renovation rates
assumed)

Lower intensity increase, no assumptions
on renovation rates increases

EE policies in
transport

High ambition increase

Medium intensity increase

As in MIX

RES  policies
overall ambition

High ambition increase

Medium intensity increase

Lower ambition increase except for
transport (see below)

56 50% of all incoming and all outgoing extra-EU voyages
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Scenario REG MIX MIX-CP

RES policies in
buildings +
industry

Incentives for uptake of RES in | Incentives for uptake of RES in | No increase of intensity of policy
heating and cooling heating and cooling (compared to Reference)

Increase of intensity of policies to decarbonise the fuel mix (reflecting ReFuelEU aviation and FuelEU maritime
initiatives).
RES policies in | Origin of electricity for “e-fuels” under the aviation and shipping mandates:

transport and ) ) o o .
o up to 2035 (inclusive) “e-fuels” (e-liquids, e-gas, hydrogen) are produced from renewable electricity, applying
POllCle§ additionality principle.

impacting C e .
transport fuels from 2040 onwards “e-fuels” are produced from “low carbon” electricity (i.e. nuclear and renewable origin). No
application of additionality principle.

CO, from biogenic sources or air capture.

Taxation

policies Central option on energy content taxation of the ETD revision

Additional non-
CO, policies
(represented by
a carbon value)

Medium ambition increase
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C. Quantitative elements and key modelling drivers

Policies and measures are captured in the modelling analysis in different manners. Some
are explicitely represented such as for instance improved product energy performance
standards, fuel mandates or carbon pricing in an emission trading system. Others are
represented by modelling drivers (“shadow values”) used to achieve policy objectives.

The overall need for investment in new or retrofitted equipment depends on expected
future demand and expected scrapping of installed equipment. The economic modelling
of the competition among available investment options is based on:

- the investment cost, to which a “private” discount rate is applied to represent risk
adverseness of the economic agents in the various sectors®’,

- fuel prices (including their carbon price component),

- maintenance costs as well as performance of installations over the potential
lifetime of the installation,

- the relevant shadow values representing energy efficiency or renewable energy
policies.

In particular, carbon pricing instruments impact economic decisions related to operation
of existing equipment and to investment, in the different sectors where they apply. Table
15 shows the evolution of the ETS prices by 2030 in the Reference and core scenarios.

Table 15: ETS prices by 2030 in the difference scenarios (€2015/tCO2)

The investment decisions are also taken considering foresight of the future development
of fuel prices, including future carbon values® post 2030. Investment decisions take into
account expectations about climate and energy policy developments, and this carbon
value achieves in 2050 levels between €360/tCO2 (in REG, where energy policy drivers
play comparatively a larger role) and €430/tCO2 (MIX-CP)%.

57 For more information on the roles and levels of discount rates applied per sector, see the EU Reference
Scenario 2020 publication.

58 Post 2030, carbon values should not be seen as a projected carbon price in emissions trading, but as a
shadow value representing a range of policies to achieve climate neutrality that are as yet to be
defined.

% The foresight and the discounting both influence the investment decisions. While in the modelling the
discounting is actually applied to the investment to compute annualised fixed costs for the investment
decision, its effect can be illustrated if applied to the future prices instead: for example, the average
discounted carbon price in 2030 for the period 2030-2050 for renovation of houses and for heating
equipment, applying a 12% discount rate, is €65 in the MIX scenario and €81 in the MIX CP scenario.
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In complement to carbon pricing drivers, the modelling uses “shadow values™ as drivers
to reach energy policy objectives of policies and measures that represent yet to be
defined policies in the respective fields: the so-called “energy efficiency value” and
“renewable energy value”, which impact investment decision-making in the model.
These values are thus introduced to achieve a certain ambition on energy efficiency, for
instance related to national energy efficiency targets and renewable energy targets in the
NECPs as represented in the Reference Scenario 2020, or increased renovation rates in
buildings and increased sector specific renewable energy ambition related to heating and
cooling in the policy scenarios.

Table 16 shows average 2025-2035 values for the different scenarios. The values in
REF2020 reflect the existing policy framework, to meet notably the national energy
targets (both energy efficiency and renewable energy) as per the NECPs. They are
typically higher in policy scenarios that are based on regulatory approaches than in
scenarios that are more based on carbon pricing. The “energy efficiency value” and
“renewable energy value” also interact with each other through incentivising investment
in options which are both reducing energy demand and increasing the contribution of
renewables, like heat pumps. This is for instance the case in the REG scenario, where the
comparatively higher “energy efficiency value” complements the “renewable energy
value” in contributing to the renewable energy performance of the scenario, notably
through the highest heat pump penetration of all scenarios.

Table 16: Energy efficiency value and renewable energy value (averaged 2025-2035)

(€'15/ MWAh) (€'15/ toe)

Specific measures for the transport system

Policies that aim at improving the efficiency of the transport system (corresponding to
row “EE in Transport” in the Table 14), and thus reduce energy consumption and CO,
emissions, are phased-in in scenarios that are differentiated in terms of level of ambition
(low, medium, high ambition increase). All scenarios assume an intensification of such
policies relative to the baseline. Among these policies, the CO, emission standards for
vehicles are of particular importance. The existing standards’’, applicable from 2025 and

™ The existing legislation sets for newly registered passengers cars, an EU fleet-wide average emission
target of 95 gCO,/km from 2021, phased in from 2020. For newly registered vans, the EU fleet-wide
average emission target is 147 gCO, /km from 2020 onward. Stricter EU fleet-wide CO, emission
targets, start to apply from 2025 and from 2030. In particular emissions will have to reduce by 15%
from 2025 for both cars and vans, and by 37.5% and 31% for cars and vans respectively from 2030, as
compared to 2021. From 2025 on, also trucks manufacturers will have to meet CO, emission targets.
In particular, the EU fleet-wide average CO, emissions of newly registered trucks will have to reduce
by 15% by 2025 and 30% by 2030, compared to the average emissions in the reference period (1 July
2019-30 June 2020). For cars, vans and trucks, specific incentive systems are also set to incentivise
the uptake of zero and low-emission vehicles.
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from 2030, set binding targets for automotive manufacturers to reduce emissions and thus
fuel consumption and are included in the Reference Scenario.

Medium ambition increase

In this case, the following policy measures are considered that drive improvements in
transport system efficiency and support a shift towards more sustainable transport modes,
and lead to energy savings and emissions reductions:

- Initiatives to increase and better manage the capacity of railways, inland waterways
and short sea shipping, supported by the TEN-T infrastructure and CEF funding;

- Gradual internalisation of external costs (“smart” pricing);

- Incentives to improve the performance of air navigation service providers in terms of
efficiency and to improve the utilisation of air traffic management capacity;

- Incentives to improve the functioning of the transport system: support to multimodal
mobility and intermodal freight transport by rail, inland waterways and short sea
shipping;

- Deployment of the necessary infrastructure, smart traffic management systems,
transport digitalisation and fostering connected and automated mobility;

- Further actions on clean airports and ports to drive reductions in energy use and
emissions;

- Measures to reduce emissions and air pollution in urban areas;

- Pricing measures such as in relation to energy taxation and infrastructure charging;

- Revision of roadworthiness checks;

- Other measures incentivising behavioural change;

- Medium intensification of the CO, emission standards for cars, vans, trucks and buses
(as of 2030), supported by large scale roll-out of recharging and refuelling
infrastructure. This corresponds to a reduction in 2030 compared to the 2021 target of
around 50% for cars and around 40% for vans.

Low ambition increase

In this case, the same policy measures as in the Medium ambition increase are included.
However, limited increase in ambition for CO, emission standards for vehicles
(passenger cars, vans, trucks and buses) as of 2030 is assumed, supported by the roll-out
of recharging and refuelling infrastructure. This corresponds to a reduction in 2030
compared to the 2021 target of around 40% for cars and around 35% for vans.

High ambition increase

Beyond measures foreseen in the medium ambition increase case, the high ambition
increase case includes:

- Further measures related to intelligent transport systems, digitalisation, connectivity
and automation of transport - supported by the TEN-T infrastructure;

- Additional measures to improve the efficiency of road freight transport;

- Incentives for low and zero emissions vehicles in vehicle taxation;

- Increasing the accepted load/length for road in case of zero-emission High Capacity
Vehicles;

- Additional measures in urban areas to address climate change and air pollution;

- Higher intensification of the CO, emission standards for cars, vans, trucks and buses
(as 0f 2030) as compared to the medium ambition increase case, leading to lower CO,
emissions and fuel consumption and further incentivising the deployment of zero- and
low-emission vehicles, supported by the large scale roll-out of recharging and
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refuelling infrastructure. This corresponds to a reduction in 2030 compared to the
2021 target of around 60% for cars and around 50% for vans.

Drivers of reduction in non-CO, GHG emissions

Non-CO, GHG emission reductions are driven by both the changes taking place in the
energy system due to the energy and carbon pricing instruments, and further by the
application of a carbon value that triggers further cost efficient mitigation potential
(based on the GAINS modelling tool) in specific sectors such as waste, agriculture or
industry.

Table 17: Carbon value applied to non-CO; emissions in the GAINS model (€2015/tCO,)

2030

10

d. Key results and comparison with Climate Target Plan scenarios

Table 18: Key results of the FF55 core scenarios analysis

2030 unless otherwise stated REF REG MIX MIX-CP
EU27 metric 2030 2030 2030 2030
Key results

GHG emissions* reductions (incl.

intra EU aviation and maritime, % reduction from 1990 45% 55% 55% 55%

incl. LULUCF)

GHG emissions* reductions (incl.

intra EU aviation and maritime, % reduction from 1990 43.4% 53.0% 52.9% 52.9%

excl. LULUCF)

Overall RES share % 33% 40% 38% 38%

RES-E share % 59% 65% 65% 65%

RES-H&C share % 33% 41% 38% 36%

RES-T share % 21% 29% 28% 27%
% reduction f 2007

PEC energy savings %ore .uc on from 33% 39% 39% 38%
Baseline
% reduction f 2007

FEC energy savings %ore .uc on from 30% 37% 36% 35%
Baseline

Environmental impacts

CO2 emissions reductions (intra-EU
scope, excl. LULUCF), of which
Supply side (incl. power

generation, energy branch, (% change from 2015) -49% -62% -63% -64%

refineries and district heating)

(% change from 2015) -30% -43% -42% -42%
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Power generation (% change from 2015) -51% -64% -65% -67%
Industry (incl. process emissions) (% change from 2015) -10% -23% -23% -23%
Residential (% change from 2015) -32% -56% -54% -50%
Services (% change from 2015) -36% -53% -52% -48%
Agriculture energy (% change from 2015) -23% -36% -36% -35%
T incl. i i
ransport (incl. domesticand intra | o\ o0 60 2015) 7% | -22% | -21% | -21%
EU aviation and navigation)
Non-CO2 GHG emissions o
h f 201 -229 -329 -329 -339
reductions (excl. LULUCF) (% change from 2015) % 32% 32% 33%
Reduced air pollution compared to (% change) 10%
REF
Reduced health damages and air
pollution control cost compared to | (€ billion/year) 24.8
REF - Low estimate
Reduced health damages and air
pollution control cost compared to | (€ billion/year) 42.7
REF - High estimate
Energy system impacts
Gross Available Energy (GAE) Mtoe 1,289 1,194 1198 1,205
Primary Energy Intensity toe/M€'13 83 75 76 76
Share of fuels in GAE
- Solids share % 9% 6% 5% 5%
- Oil share % 34% 33% 33% 33%
- Natural gas share % 21% 20% 20% 21%
- Nuclear share % 10% 11% 11% 11%
- Renewables share % 26% 31% 30% 30%
- Bioenergy share % 13% 13% 12% 12%
-.Other Renewables than % 13% 18% 18% 18%
bioenergy share
Gross Electricity Generation (TWh) | TWh 2,996 3,152 3154 3151
- Gas share % 14% 12% 13% 14%
- Nuclear share % 17% 16% 16% 16%
- Renewables share % 59% 65% 65% 65%
Economic impacts
Investment expenditures (excl.
bn €'15 297 417 402 379
transport) (2021-30) n /year
Investment expenditures (excl. 0 o o o o
transport) (2021-30) % GDP 2.1% 3.0% 2.9% 2.7%
Additional investments to REF bn €'15/year 120 105 83
Investment expenditures (incl.
bn €'15 944 1068 1051 1028
transport) (2021-30) n /year
Investment expenditures (incl. 0
GDP 6.89 7.79 7.69 7.49
transport) (2021-30) % % 7 % %
Additional investments to REF bn €'15/year 124 107 84
Additional investments to 2011-20 | bn €'15/year 285 408 392 368
Energy system costs excl. carbon
bn €'15 1518 1555 1550 1541
pricing and disutility (2021-30) n €15/year
Energy system costs excl. carbon 0 o 0 o o
pricing and disutility (2021-30) % GDP 10.9% 11.2% 11.2% 11.1%
Energy system costs incl. carbon bn €'15/year 1535 1598 1630 1647
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pricing and disutility (2021-30)
Energy system costs incl. carbon 0
DP 11.09 11.59 11.79 11.89

pricing and disutility (2021-30) %G 0% >% % 8%
ETS .p'rice in current sectors (and €/tCO2 30 2 48 52
maritime)
ETS orice | Tdi

S price in new sectors (buildings €£/tC02 0 0 48 30
and road transport)
Average Price of Electricity €/MWh 158 156 156 157
Import dependency % 54% 52% 53% 53%
Fossil fuels imports bill savings
compared to REF for the period bn €'15 136 115 99
2021-30
Energy-related expenditures o .
related to buildings (excl. % of private 6.9% | 75% | 75%| 7.4%

- consumption

disutility)
Energy-related expenditure§ N % of privaFe 18.1% 18.1% 18.3% 18.5%
related to transport (excl. disutility) | consumption

GEM-E3 range: -0.2% (with crowding
out) to 0.52% (without crowding out)
increase in 2030 compared to
Reference

GDP impacts

GEM-E3 range: -0.3% (with crowding

Employment impacts out) to 0.36% (without crowding out)

increase in 2030 compared to
Reference

Note: *All scenarios achieve 55% net reductions in 2030 compared to 1990 for domestic EU emissions,
assuming net LULUCF contributions of 255 Mt CO,-eg. in 1990 and 225 Mt CO,-eq. in 2030 and
including national, intra-EU maritime and intra-EU aviation emissions.

Source: PRIMES model, GAINS model

Table 19: Comparison with the CTP analysis

Results for 2030 CTP 55% GHG “Fit for 55” core
reductions scenarios scenarios range
range (REG, MIX, MIX-CP)
(REG, MIX, CPRICE,
ALLBNK)
Overall net GHG reduction (w.r.t. | 55% 55%
1990)*
Overall RES share 38-40% 38-40%
RES-E 64-67% 65%
RES-H&C 39-42% 36-41%
RES-T 22-26% 27-29%
FEC EE 36-37% 35-37%
PEC EE 39-41% 38-39%
CO; reduction on the supply side (w.r.t. | 67-73% 62-64%
2015)
CO, reduction in residential sector | 61-65% 50-56%
(w.r.t. 2015)
CO; reduction in services sector (w.r.t. | 54-61% 48-53%
2015)
CO, reduction in industry (w.r.t. 2015) 21-25% 23%
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CO, reduction in intra-EU transport | 16-18% 21-22%
(w.r.t. 2015)

CO; reduction in road transport (w.r.t. | 19-21% 24-26%
2015)

Non-CO, GHG reductions (w.r.t. 2015) | 31-35% 32-33%

Investments  magnitude, excluding
transport (in bn€/per year)

401-438 bn/year

379-417 bn/per year

Energy system costs (excl. auction
payments and disutilities) as share of
GDP (%, 2021-2030)

10.9-11.1%

11.1-11.2%

Note: *All scenarios achieve 55% net reductions in 2030 compared to 1990 for domestic EU emissions,
assuming net LULUCF contributions of 255 Mt CO2-eq. in 1990 and 225 Mt CO2-eq. in 2030 and
including national, intra-EU maritime and intra-EU aviation emissions ( except the CTP ALLBNK that
achieves 55% net reductions including also emissions from extra-EU maritime and aviation).

Source: PRIMES model, GAINS model

Regarding results for Member States, this Annex is complemented by detailed modelling

results at EU and MS level for the different core policy scenarios:

- Energy, transport and overall GHG (PRIMES model)
- Detailed on non-CO, emissions (GAINS model)

- LULUCF emissions (GLOBIOM model)

- Air pollution (GAINS model)
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6. Policy scenarios variants for this impact assessment

The additional scenarios conceived for the impact assessment of energy efficiency
policies are variants of the core scenarios. All the variants aim at achieving at least the
55% GHG emission reduction target by 2030 and reach climate neutrality by 2050.

The MIX-FLEX scenario variant builds on the MIX scenario, but energy efficiency effort
are re-allocated across Member States as a result of mandatory targets per Member State.

MIX-MAX scenario builds on MIX scenario, but assumes the obligations to implement
energy audits. This induces slightly higher energy savings in the industrial sectors
compared to the MIX. The results shows that increased waste heat recovery in industry in
MIX-MAX compared to MIX.

The REG-MAX scenario has the same assumptions about energy audits as MIX-MAX,
but builds on REG, which by assumption assumed higher energy savings from waste heat

recovery than MIX. This results in even higher levels of heat recovery than in MIX-
MAX.

The REG-Cert scenario build on the REG scenario, but the price of the White Certificates
(modelled as the shadow price of the energy efficiency improvement) is the same for all
countries and all sectors. However, the cost of energy efficiency investments is lower in
households compared to other sectors where White Certificates apply. This results in
more investments for energy efficiency in households (i.e. renovation of the building
envelope) compared to the standard REG. Similarly, to MIX-FLEX, REG-Cert has
mandatory national targets for energy efficiency.

All scenarios assume increased energy savings. The design of the core policy scenarios
MIX and REG has applied a simple proportionality rule for increasing energy efficiency
policies relative to the Reference scenario. As these scenarios reflected the NECP’s plans
on energy efficiency, a simple proportional rule is used to increase energy efficiency
effort in the core scenarios. The intensity of energy efficiency policies (in particular in
the buildings sector) so that the marginal cost of increasing energy savings is a fixed
proportion of the marginal cost of energy savings per Member State (as calculated by the
PRIMES model) for the Reference scenario projection. In this manner, the core scenarios
have preserved the points of view of the national plans about the volume of savings.
However, the proportionality rule does not ensure cost-efficiency of the allocation of the
overall energy efficiency effort across the Member States.

Using a model-based analysis, it is possible to calculate two distinct indicators useful to
evaluate cost-efficiency of the effort allocation across the Member States. The first
indicator is average costs of energy savings in the building sectors calculated by dividing
total energy sector costs cumulatively over the period 2020-2030 in the core scenarios by
the cumulative energy savings relative to the Reference scenario projection. The cost
indicator measures two effects, namely the distance from savings’ potential, given that
marginal costs of savings increase when the volume of savings approaches the potential,
and the unit costs of insulation and renovation works and services, which depend on
economic conditions in the supply of renovation services. The second indicator measures
total energy saving costs including renovation costs as a share of total income of
households. The indicator differs across the Member States due to different income levels
and to different energy consumption levels per unit of income. The income-related
indicator is a measurement of equity regarding the effort of energy efficiency. One
should combine the two indicators to evaluate cost-efficiency of the energy efficiency
effort. The cost indicator measures economic performance and the income-related one
measures social and economic feasibility. The aggregation of the two indicators into a
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single one uses a Cobb-Douglas aggregation function with fixed elasticities, with higher
elasticity value attributed to the cost indicator.

These criteria were used to increase energy efficiency costs in the scenario. Table 20

summarises the main specifications of the variant scenario.

Table 20 Short description of the variant scenario (core policy scenarios are reported for
comparison).

Scenario REF MIX-CP MIX MIX-Flex MIX-MAX REG REG-MAX | REG-Cert

name option 5 option 6 option 8 option 9
(option 1) (option 3) (option 4) op ) op ) (option 7) op ) op )

Core Reference Core Core MIX MIX Core REG REG

scenario as scenario scenario scenario scenario

basis

Targets and governance

FEC -29.6% -34.6% -35.7% -35.8% -36.1% -37% -37.2% -36.7%

Target (A)

-Articles 1

and 3

Governanc NECP Indicative Target at Binding by Target at Target at Binding by | Binding by

e rule for and EU level MS and EU level EU level MS and MS and

FEC governanc and enhanced and and enhanced enhanced

targets  at e governance | governance | governance | governance | governance | governance

national procedure procedure procedure procedure procedure procedure procedure
level as in to monitor to monitor to monitor
current MS MS MS
legislation performanc performanc | performanc
e e e

Article 7 0.9% 1.4% 1.5% 1.5% 1.5% 1.6% 1.6% 1.6%

B)

Building Not Not Doubling Doubling More than 2.5 times More than 2.5 times

renovation | applicable | applicable renovation renovation doubling higher 2.5 times higher

rates(B) rates and rates and renovation renovation higher renovation
increased increased rates and rates and renovation rates and
depth depth increased increased rates and increased
(+15%) (+15%) depth depth increased depth
(+15%) (+20%) depth (+20%)
(+20%)

Novel NO NO NO NO NO NO NO White

policy certificates

instrument ©)

s

Changes in Articles of the EED

Energy Not Moderate Moderate Moderate High Moderate High Moderate

Efficiency applicable

First (D)

Article 5 As Low Moderate Moderate High High High High
currently increase in increase in increase in increase in increase in increase in increase in
legislated ambition ambition ambition ambition ambition ambition ambition

Article 6 As Moderate Moderate Moderate High Moderate High Moderate

(E) currently
legislated

Article 8 As Low Moderate Moderate High High High High

(F) currently increase in increase in increase in increase in increase in increase in increase in
legislated ambition ambition ambition ambition ambition ambition ambition

and above
REG for
industry

New Not Includedin | Includedin | Includedin | Includedin | Includedin | Includedin | Included in

transport applicable transport transport transport transport transport transport transport

article sector sector sector sector sector sector sector
policies policies policies policies policies policies policies

Atrticle 14 NECP Low Medium Medium Medium High High High

(G) policies increase ambition of | ambition of | ambition of | ambition of | ambition of | ambition of

dedicated dedicated dedicated dedicated dedicated dedicated
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Scenario REF MIX-CP MIX MIX-Flex MIX-MAX REG REG-MAX | REG-Cert
name . . . (option 5) (option 6) . (option 8) (option 9)
(option 1) (option 3) (option 4) (option 7)
above REF RES RES RES RES RES RES
policies policies policies policies policies policies
Article 15 As Low Efficiency Efficiency Efficiency Efficiency Efficiency Efficiency
currently efficiency gains in gains in gains in gains in gains in gains in
legislated gains in grid grid grid grid grid grid
grid infrastructu | infrastructu | infrastructu | infrastructu | infrastructu | infrastructu
infrastructu re re re re re re
re
Article 18 As Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced
(H) currently
legislated
Articles As Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced
12, 16, 20 | currently
and 24 (I) legislated
Policies under other legislation affecting energy efficiency directly or indirectly
Price EUETS Extension Extension Extension Extension EU ETS EUETS EUETS
policies carbon of ETS to of ETS to of ETS to of ETS to carbon carbon carbon
affecting prices buildings buildings buildings buildings prices (ETS | prices (ETS | prices (ETS
energy (ETS and road and road and road and road sectors sectors sectors
efficiency sectors transport transport transport transport only) only) only)
indirectly only)
RES As in Modest Moderate Moderate Moderate High High High
policies NECPs increase in ambition, ambition, ambition, ambition, ambition, ambition,
affecting ambition incl. for incl. for incl. for incl. for incl. for incl. for
energy heat pumps | heat pumps | heat pumps | heat pumps | heat pumps | heat pumps
efficiency
indirectly
RES fuels As No new Added RES | Added RES | Added RES Added Added Added
mandates currently obligation fuel fuel fuel more more more
in transport | legislated obligation obligation obligation ambitious ambitious ambitious
RES fuel RES fuel RES fuel
obligation obligation obligation
CO, As Low Medium Medium Medium High High High
standards currently ambition ambition ambition ambition ambition ambition ambition
in transport | legislated increase increase increase increase increase increase increase
Ecodesign As Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced Enhanced
Directive currently
legislated
Industrial As As Better Better Better Maximum Maximum Maximum
Emissions currently currently enforcemen | enforcemen | enforcemen | enforcemen | enforcemen | enforcemen
Directive legislated legislated t t t t t t
Efficiency YES YES YES YES YES YES
standards
for  data
centres
EPBD As As Better Better Better Maximum Maximum Maximum
currently currently enforcemen | enforcemen | enforcemen | enforcemen | enforcemen | enforcemen
legislated legislated t t t t t t
Energy As As Tightening Tightening Tightening Tightening Tightening Tightening
performan currently currently of standards | of standards | of standards | of standards | of standards | of standards
ce of new | legislated legislated
buildings
Notes:

(A): Final energy consumption target in 2030 for the metric Europe 2020-2030, as % change of energy consumption
from the projection of PRIMES 2007 for the respective year. A target on primary energy consumption is also
considered but generally it is exceeded in the scenarios due to the increase in RES in the power sector and the extended

coal phase-out in most Member States.

(B): The targets under Article 7 are calculated per scenario following an iterative approach; the intensity of drivers of

energy efficiency improvement, notably bottom-up and economic measures, are adjusted to achieve the targets of the

scenario and the Article 7 targets derives ex-post. The target of Article 7 is a metric of annual energy savings due to

measures, eligible under Article 7, relative to average final energy consumption in 2016-2018 calculated as average

and levelized energy savings in the period 2021-2030. Explicit targets for renovation of buildings are included in
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scenarios, where applicable, as illustration of increased efforts in buildings resulting also from Article 7 measures.
When included as explicit targets they are meant to trigger application of specific measures supporting an increase in
renovation to reach the target, otherwise such additional measures do not apply. The metrics applied to renovation
targets refer to the rate of building stock to renovate in a period and a threshold defining minimum deepness of
renovation measured as % of energy savings.

(C): The White Certificate mechanism is a cap-and-trade system. The cap on energy consumptions are defined
administratively and by assumption the certificates act as allowances to consume energy. The consumers purchase the
certificates from auctions organised at a pan-European scale. The certificates are tradable among the Member States
and the sectors subject to the regulation, which include houses, buildings and industry. Free allocation of allowances
has not been considered in the analysis. The tradability of certificates is assumed to operate within perfect markets and
thus the exchanges lead to a single price of White Certificates.

(D): The "Energy Efficiency First" policy measure is part of non-regulatory policy. By assumption, all MIX and REG
scenarios include the corresponding institutional arrangements as conditions enabling faster uptake of energy
efficiency options by consumers. This corresponds to the moderate ambition option. In scenarios assuming "high"
intensity option, consumers slightly accelerate the replacement of old combustion equipment.

(E): Enforcing energy efficiency in public procurement is part of the non-regulatory policy included in all MIX and
REG scenarios as enabling conditions, however without explicit identification regarding the impacts on energy
efficiency in consumption.

(F): The measures under Article 8, such as audits, energy management systems, etc., are obligations which act as
drivers towards high exploitation of waste heat recovery potential in industry and buildings and rational use of energy.

(G): Regarding district heating, both MIX and REG scenarios include a considerable increase in RES and heat pumps
for district heating, also an expansion of DH coverage

(H): Measures improving services by ESCOs and their perception by consumers are of non-regulatory nature and are
assumed to be present in the MIX and REG scenarios as conditions facilitating acceleration of renovation pace and
increase in renovation deepness.

(I): The measures in Articles 12, 16, 20 and 24 are non-regulatory policies included in REG and MIX scenarios as
enabling and facilitation drivers

7. Analysis of energy modelling results

a. Introduction

All the policy scenarios meet the target of 55% GHG emissions reduction in 2030,
compared to 1990. The metric for the GHG target is the amount of emissions that
includes domestic and intra-EU maritime and aviation and excludes LULUCF. As the
latter is likely to reduce emissions by roughly 2%, a 53% GHG emissions reduction is an
accepted threshold for the GHG target. All the policy scenarios reach climate neutrality
by 2050, which corresponds to a reduction of net GHG emissions by 93%, as LULUCF
emissions reduction cover the remaining part.

Figure 8 GHG total (Domestic & Intra-EU Maritime and Aviation) (% change to 1990).

-21,5%

O -34,5%
O 43,8%

O -53,3% -53,3% -53,4% -53,5% -53,4% -53,5% -53,3%

000000y

©
w
24

arcre () ‘

%

2 8 § & © &§ % g % E 8
R R g8 ¥ = g = = = 8 8
] s x < @ o i
o s 5 E E -4
2030 2050
63

www.parlament.gv.at



Table 21: Percentage change of GHG emissions from 2005 by sector.

2030 vs 2005

REG- REG-

REF MIX-CP | MIX MIX-FLEX | MIX-MAX | REG MAX CERT
Non-CO, -29% -39% -38% -38% -38% -38% -38% -37%
Non-energy related CO, | -22% -35% -33% -33% -34% -31% -31% -32%
Residential -48% -61% -65% -66% -65% -66% -66% -68%
Tertiary -44% -54% -56% -56% -56% -56% -57% -57%
Industry -38% -46% -47% -47% -48% -49% -49% -51%
Transport -19% -23% -23% -24% -23% -24% -24% -23%
Energy Supply -58% -71% -69% -69% -70% -69% -69% -68%
Total -40% -50% -50% -50% -50% -50% -50% -50%

2050 vs 2005

REG- REG-

REF MIX-CP | MIX MIX-Flex MIX-MAX | REG MAX CERT
Non-CO, -39% -63% -63% -63% -63% -63% -63% -60%
Non-energy related CO, | -44% | -108% | -107% -108% -107% | -106% | -106% -98%
Residential -62% | -100% | -100% -100% -100% -99% -99% -99%
Tertiary -55% -91% -91% -91% -92% -91% -91% -92%
Industry -58% -98% -98% -98% -98% -98% -98% -98%
Transport -39% -93% -94% -94% -94% -94% -94% -94%
Energy Supply -79% -99% | -103% -102% -103% | -101% | -103% | -103%
Total -57% -92% -93% -93% -94% -93% -93% -92%

In all policy scenarios, the Green Deal strategy puts emphasis on performing emissions
reduction in power generation to allow electrification of transport and heating reducing
emissions. In fact, power and heat supply sectors achieve in 2030 the largest emissions
reduction among all sectors. Until 2030, energy efficiency improvement in stationary
energy uses (i.e. buildings and industry) is an important contributor to reduction of
emissions with a larger effect than electrification in these sectors. However, in the long-
term, emissions reduction from electrification is more effective and allows for deeper
emissions abatement. By 2030, the emissions reduction is higher in buildings compared
to industry (as expected given that industrial restructuring is probably more difficult than
energy savings in buildings).

Regarding GHG emission reductions, the policy scenarios present small differences
between them. The REG scenarios decrease emissions of the buildings sectors in 2030
slightly more than the MIX scenarios due to more ambitious energy efficiency policies.
Industry and transport sectors behave similarly in the REG scenarios, whereas the power
and heat supply sectors reduce emissions slightly less in the REG and MIX scenarios
than in MIX-CP , due to a weaker ETS price signal.

b. Impacts on the Article 7 target

The target of Article 7 is a metric of annual energy savings due to measures, eligible
under Article 7, calculated in the model as the percentage of average and levelized annual
energy savings relative to 2020 in the period 2021-2030 over the average final energy
consumption in 2016-2018. The ambition of the targets under Article 7 increases in all
scenarios relative to the current legislation mirroring the increased ambition of the
bottom-up and economic measures in the scenario design. The measures eligible under
Article 7 include mainly measures to support investments on the renovation of the
building envelope and the replacement of the heating and cooling equipment in the
buildings sector, measures to trigger the modal shift (from private to public means) in the
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transport sector and measures to promote the uptake of direct energy management
systems in the industrial sectors.

The model meets the targets under Article 7 by varying the associated shadow price (i.e.,
the dual variable). Therefore, the target under Article 7 is calculated per scenario
following an iterative approach. The dual variable associated with the energy efficiency
target, representing the drivers of energy efficiency improvement (notably bottom-up and
economic measures) is adjusted in each model iteration to achieve the target of the
scenario. The dual variable associated with the target of Article 7 represent a variety of
concrete policy measures, including subsidy to energy efficiency investment, penalties
applying to enforce energy efficiency performance (for example on utilities having an
obligation to carry out energy efficiency at the premises of their clients), and others.
Therefore, it is a price signal affecting the energy efficiency decisions.

A long-list of policies and measures that induce energy efficiency improvement are
considered in the iterative process, to ensure that only the energy savings from measures
eligible under Article 7 are included for the calculation of the target. The list includes all
the measures that are associated with other legislations (than the EED) and which in most
cases are represented in the model in the form of standards. The scenarios take into
account both the provisions of the Eco-design Directive regarding minimum energy
performance standards and the building codes set out in the Energy Performance of
Building Directive (EPBD).

The model calculates the amount of new energy savings in the 5-yr periods that are due
to Article 7 and extrapolates the annual averages. Figure 9 shows the average annual
savings from Article 7 in Mtoe and in percentage.

Figure 9: Article 7 ambition in Mtoe annual energy savings and %.

Annual energy savings, in Mtoe Derived Article 7 target in %
(average levelized in the period 2021-2030) (average levelized in the period 2021-2030)
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The Article 7 ambition in the REF scenario roughly represents the current legislation, and
corresponds to 0.9% of annual energy savings relative to average final energy
consumption in 2016-2018. MIX scenarios almost double the ambition (1.5%), while the
highest is the ambition in the REG scenarios (1.6%).

c. Impacts on final and primary energy consumption

In every scenario final energy consumption is significantly below the Reference scenario
(i.e., the projection based on the NECPs). The energy conservation effort has to increase
significantly compared to the plans included in the NECPs. The REG scenarios include
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more intense energy efficiency policies than in MIX and thus final energy consumption is
lower; the difference is, however, only 1.3% in 2030. The MIX_ CP has the highest final
energy consumption among the policy scenarios as it includes a weaker energy efficiency
ambition and the higher carbon prices incite lower energy efficiency improvement
compared to the rest of scenarios. The scenarios performing high energy efficiency
ambition decrease final energy consumption slightly compared to the corresponding core
scenario. The difference of MIX-MAX from MIX is less than half percentage point, and
the difference of REG-MAX from REG is even lower.

In the long term, low final energy consumption plays a fundamental role for reaching
climate neutrality. The green gases deploying in the longer term, as needed to reach
climate neutrality, are particularly inefficient and electricity-intensive and thus energy
efficiency succeed to keep the green gas amounts as low as possible.

Figure 10: Final energy consumption outlook
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The following graphic shows final energy consumption in the different scenarios. The
MIX scenarios achieve -35.7% in 2030 down from PRIMES 2007 projection and the
REG scenarios achieve -37%. The MIX-CP stays at -34.6%.

Figure 11: Final energy consumption (wrt PRIMES 2007 baseline)

-29,6%

MIX
REG

REF2020
MIX_CP

MIX_FLEX
MIX_MAX
REG_MAX
REG_CERT

66

www.parlament.gv.at



The impacts on primary energy demand combines the effects on final energy
consumption with the changes in energy intensity of the energy transformation sectors.
The power and heat production sectors are by far the largest energy transformation
sectors and the renewables are in