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EXECUTIVE SUMMARY

The recast of the Energy Efficiency Directive proposed by the European Commission as part of the Fit-for-
55 package (July 2021) clarified in its new Article 3 that the Energy Efficiency First (EE1st) principle should
apply to all planning, policy and major investment decisions related to energy systems as well as non-energy
sectors that have an impact on energy consumption and energy efficiency.

Member States provided limited, if any, information in their National Energy and Climate Plans (NECPSs) in
2019-2020 on what EE1st means in their national context and how they plan to operationalise it. EE1st was
then a relatively new concept, and implementing it has proved to be a difficult task for Member States.
Acknowledging this, the European Commission developed further guidelines for the implementation of EE1st
in the energy, end-use, and finance sectors.

To support the implementation of EE1st in the Member States, this report offers a deep-dive analysis of the
implementation of EE1st in three different countries: Germany, Hungary, and Spain. Under consideration are
the different policy frameworks in these countries, with a focus on buildings and their energy supply (more
specifically, power and district heating sectors). The main policies relevant for EE1st implementation,
potential, gaps and national specificities are analysed. The policy assessment is based on the combination
of literature review and semi-structured interviews.

Most of the national policies analysed were not specifically designed to meet the EE1st principle, but some
have been identified as fitting EE1st. For example, the main renovation programmes in Germany include
criteria or requirements that favour projects achieving higher energy performance and/or combining different
types of energy efficiency actions. However, the impact of these programmes on energy supply systems are
rarely explicitly considered in their rationale. Rapidly developed incentives to replace fossil fuel heating
systems as a response to the current energy crisis due to the Russian war in Ukraine are another example.
Although an effective and straightforward direct response to this crisis, it creates a dilemma vis-a-vis the
EE1st principle, and locks-in supply systems that could be different or downsized through a holistic approach
that would incorporate energy efficiency solutions.

Making EE1st a reality requires a systemic approach to policymaking, with integrated planning and
investment decisions, so that supply-side and demand-side resources are considered jointly. The debate
around EE1st should embrace policies that are often seen from a supply perspective. Reciprocally, the
energy efficiency policies should be designed with supply-side impacts in mind, considering the energy
system as a whole. Implementing EE1st is not necessarily about adopting new policies: it is firstly about
ensuring that the existing policies are in line with the EE1st principle.

It is important to identify policies that work against EE1st, such as revenues for municipalities when they
award gas concessions (Germany), or subsidised fuel prices (Hungary). The indicator(s) used to set the main
energy requirements in building regulations or financial incentives can also bias decisions in favour of
investing in supply systems rather than reducing energy demand.

The increase in the share of RES in the energy supply could represent an opportunity for more integrated
energy planning, policies, and investment decisions if demand-side resources are well recognised as part of
the solution. to secure that energy supply can meet a manageable demand. Another opportunity for more
integration can be found in the adaptation, upgrading or development of district heating and cooling.

The implementation of EE1st also calls for careful planning to anticipate the jobs and skills needed, especially
cross-cutting skills: from the capacity to combine different models (for integrated energy modelling) to the
capacity to coordinate building trades (for deep renovation dealing with both building envelope and heating
system).
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EE1st means taking a new approach to policymaking, involving more integration across topics, and aligning
policy targets and solutions to limit negative impacts (social, economic, urban planning, etc.). Planners,
policymakers, professionals in other disciplines and the general public can all get multiple benefits from a
successful implementation of EE1st.
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INTRODUCTION

The recast of the Energy Efficiency Directive proposed by the European Commission as part of the Fit-for-
55 package (July 2021) clarified in its new Article 3 that the Energy Efficiency First (EE1st) principle should
apply to all planning, policy and major investment decisions related to energy systems, as well as non-energy
sectors where those sectors have an impact on energy consumption and energy efficiency (%).

Planning practices, policies and investment frameworks should thus consider energy systems as a whole,
with resources available on both sides (supply and demand), and interactions between demand and supply.
This means that policies or regulatory frameworks dealing with energy supply and infrastructures should
consider demand-side options as alternatives to supply-side options, thereby valuing the contributions of
energy efficiency to the energy systems and, where possible, other objectives (e.g., reducing GHG emissions,
improved health). And on the other side, policies and regulatory frameworks dealing with energy end-use
efficiency should consider their impact beyond the demand side, as they can also have an impact on the
supply side (e.g., on the investments needed).

The Energy Union has made EE1st the focus of the energy transition and has enshrined it in various pieces
of legislation. The Governance Regulation of the Energy Union ((EU) 2018/1999) has defined EE1st (see
Article 2(18)) and made EE1st a guiding principle for energy policies. The Governance Regulation thus set
requirements ensuring that the national energy efficiency targets are now defined as part of the overall
planning exercise to be reported by Member States in their National Energy and Climate Plans (NECPs).

However, the first round of NECPs (in 2019-2020) provided extremely limited information on how the various
Member States understand and intend to implement the principle (?). The level of information is limited to:

1) referring to it as a principle that has been considered in the preparation of the NECP,
2) stressing the importance of energy efficiency policiesand measures as fAbeing
energy transitiono or as the fAkey horizontal pol
3) referring to demand-side participation in energy markets, and
4) afew countries linking energy efficiency with investment decisions or other decarbonisation measures
in general (Cyprus, Ireland, Malta, Portugal).

This can be at least partly explained because EE1st was still a relatively new concept at the time Member
States had to prepare their first NECPs (3). More generally, implementing the EE1st principle has proved to
be a difficult task for Member States. Acknowledging this, the European Commission (EC 2021a) developed
further guidelines for the implementation of EE1st in the energy, end-use, and finance sectors.

As a contribution to providing Member States with resources supporting the implementation of EE1st, this
report offers a deep-dive analysis of the implementation of EE1st in three different countries: Germany,
Hungary, and Spain. It takes a look at the different background conditions and policy frameworks in the
countries, with a focus on buildings and their energy supply (more specifically, the power and district heating
sectors). From this, the report analyses the main policies relevant for EE1st implementation, potential, gaps
and national specificities. This policy analysis builds on previous work done in the ENEFIRST project, where

1 For more details about the EE1st definition and background, see ENEFIRST 2020a.

2 f{T]hey set out limited details on the application of this principle [EE1stpr i nci pl e] 0, ch-begdiittang ht i n
possible trade-offs between energy efficiency measures and climate adaptation remain unrecognised and untappeda
European Commission, 2020.

3 Official definition adopted in December 2018 in the Governance Regulation, while the draft NECPs were due by
Member States in January 2019, with final NECPs due by 31 December 2019.
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policy approaches were analysed per main policy area (buildings, power sector, district heating) (ENEFIRST
2021a and 2021b), and provided the groundwork for guidelines for integrated approaches (ENEFIRST,
2021c).

Table 1 presents the definitions used in this report to structure the analysis of these policy areas.

Table 1. Definitions of policy area, policy  approach and policy option

A general topic addressed by public policies that are Power market
structured together to meet general policy

objectives; usually this aligns with the structure of

legislation.

How public interventions are designed and Market rules and
structured to address the policy area (e.g., policy regulations
framework, legislation, policy instruments).

Alternatives/variations that can be used to Ensuring access for
implement the policy approach, if applicable. demand-side resources to
capacity markets

Previous ENEFIRST publications defined the EE1st principle (ENEFIRST, 2020a), collected international
experience in the form of 16 examples (ENEFIRST, 2020b) and analysed their transferability (ENEFIRST
2020c) to the EU policy framework as well as the main general barriers (ENEFIRST, 2020d) to a broad
implementation of EE1st. In a parallel work stream, the project assessed the impacts that EE1st
implementation can have on the energy system and total system costs (ENEFIRST, 2022).

1 METHODOLOGY

This policy assessment is based on the combination of literature review and semi-structured interviews.

The literature review collected 16 international best practice examples of policies operationalising EE1st.
These analyses were complemented with a review of the EU legislative framework for buildings and links to
the power sector. The combination of these reviews identified policy approaches relevant for the
implementation of the EE1st principle in EU Member States regarding buildings and their energy supply.

Next, policy mapping was carried out for Germany, Hungary, and Spain.

This report presents our analysis of how the EE1st principle is operationalised in these countries i
jurisdictions with different climates, different policy systems and priorities, and differences in terms of
buildings sector composition (see Table 2).
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Table 2. Selected countries

Population Energy mix

(miﬁ)lions) Climate of dwellings | Tenure** Governance
(2019)*
Qil: 20.6%
Gas: 38.8%

50.5% owners
- 0
Germany 83m Temperate RES: 14.4% 49 5% tenants Federal state

DH: 6.9%

Elec.: 18.8%

Oil: 1.3%

Gas: 49.2% Central state with
Spain 46.6m Mediterranean  RES: 22.6% ;Zégz ?g\r/]gig decentralised powers,

DH: 8% ’ strong regions

Elec.: 17.6%

Oil: 16.3%

Gas: 20.4% 91.3% owners Centralised decision
Hungary 9.6m Continental RES: 20.3% i making, limited local

) 8.7% tenants
DH: 0% competences
Elec.: 42.6%
*Based on Eurostat data (heating oil, natural gas, renewable energy sources other than electricity, district heating,

electricity)

**Share of people living in households owning or renting their home (2020)
https://ec.europa.eu/eurostat/cache/digpub/housing/bloc-1a.html

The overall analysis produced a descriptive catalogue of the major buildings policies in each country. Key
policy stakeholders, both at national and local levels, were contacted to fine-tune the catalogue and discuss
this policy landscape, with particular emphasis on existing or potential policy approaches suitable for
implementing EE1st. Altogether, 19 stakeholders were interviewed between October and December 2021
across the three countries.

The analysis for each country and sector aimed at identifying the most important strategic and legislative
documents relevant to EE1st, regardless of whether the principle is already integrated. It is important to note
that we do not offer a comprehensive assessment of these pieces of legislation but focus solely on aspects
relevant to EE1st. The key points of the review for each policy area are:

1 rationale for integrating EE1st in this policy area,

1 major national legislation for this policy area, highlighting provisions that have (or could have) a link
with implementing the EE1st principle, along with the key decision frameworks and timelines at EU
level,

1 investment/infrastructure schemes directly related to the policy area, and

i potential gaps in legislation and policies for integrating EE1st.

The following three chapters present the analyses for each country. The final chapter summarises the main
findings.

Each country chapter provides an overview of the overarching policy framework and targets related to energy,
overall trends in energy consumption (with a focus on buildings) and key features of the building stock. This
description is complemented with a short analysis of the governance system for energy policies. The national
policy landscape is analysed in more detail, considering policies for buildings, the power sector and district
heating.
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2 GERMANY

2.1 Overview of the energy sector in relation to EE1st

Germany, known as an energy efficiency frontrunner, introduced ambitious legislation that led to a
consideration of energy saving as the dirst fueld Energy efficiency, one of the pillars of Ge r ma rener@s
transition (Energiewende), is very importantfort he count r yddsmpeectointoinviene s s - Ge
term goals of achieving net GHG neutrality by 2045 (Federal Climate Change Act) for the entire energy
system and a fully GHG-neutral electricity supply by 2050 (EEG 8§1) can only be met if energy demand is
minimised (%).

Ge r ma rihyeé-tsered Energiewende approach involves regulation, financial support and information to

cover the industry, transport, and buildings. Buildings are responsible for 40% of primary energy consumption

and approximately 33% of CO, emissions. 75% of buildings in Germany were built before 1979, when the

first thermal insulation ordinance came into force. To ensure that these buildings are lifted to a higher energy
standard, the German government is gradually raising minimum efficiency standards and has introduced a
long-term modernisation roadmap for existing buildings. This is partly due to the EU6 &nergy Performance

of Buildings Directive (EPBD) andt he countryds Pari s Adecaeenime the enticeo mmi
economy.

The first energy efficiency policies and programmes were introduced during the oil shocks in the 1970s. The
KfW renovation programme, which started in the late 1990s and continues to this day, is the flagship policy
for energy renovation of buildings (Rosenow 2013). Germany was also one of the first EU countries to provide
a strategic definition of EE1st, both in its Green Paper on Energy Efficiency (2016) and National Action Plan
for Energy Efficiency (NAPE).

Over time, Germany has established a broad mix of energy efficiency policies. While some measures have
been promoted as good practices, instances of rejecting stricter regulations can often be traced back to
strong opposition from affected stakeholders arguing against their low cost-effectiveness or pointing to
alternative measures already in place, such as energy efficiency obligations (Steuwer and Hertin 2020;
Weyland and Steuwer 2018).

2.1.1 General framework and targets

Germany's path to climate neutrality is mapped out in the Federal Climate Change Act. Following a ruling of
the Federal Constitutional Court on 29 April 2021 (°), and with a view to the European climate target for
2030, the German government presented the amended Climate Protection Act on 12 May 2021, which the
two federal chambers (Bundestag and Bundesrat) ratified in June 2021.

40n 6 April 2022, the Ministry published a draft to change the EEG and raise the intermediate target for 2030 from
65% to 80% renewable electricity supply.

5 The decision of the Court obliges the State to take active precautions so that in future there are no disproportionate
restrictions on the fundamental libertiesoft oday é6s younger popul ation.
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Higher climate target s for 2030

The amended Climate Protection Act aims to lower CO emissions by further 10 percentage points to an at
least 65% reduction by 2030 compared to 1990 levels. This higher ambition also affect the CO reduction
targets for 2030 in each individual sector: energy, industry, transport, buildings, and agriculture.

The climate targets will be continuously monitored and reviewed. For the first time, starting in 2022, the Expert
Panel on Climate Issues will present a report every two years on the targets, measures and trends achieved
to date. If targets are not met, the German government will take immediate action. The first such report,
published on 13 April 2022, noted that the buildings sector failed to meet its GHG reduction targets for 2021,
nor mobility (°). The government will therefore have to take immediate action to step up GHG emission
reductions in these sectors. Progress on the energy transition has been monitored by an independent expert
committee since 2012 (7). These results are published in annual monitoring reports, most recently in August
2021 (8).

Also in effect is a GHG reduction target of at least 88% by 2040. Along the way, the law provides for specific
annual reduction targets throughout the 2030s. Germany seeks to balance its GHG emissions and their
reduction to achieve GHG neutrality by 2045. Further, the German government aims to achieve negative
emissions by 2050, after which time the country intends to sequester more greenhouse gases in sinks than
it emits.

The amended Climate Protection Act fosters intergenerational justice, as the larger share of emission
reductions will need to be achieved by the current generation. The fact that the path to climate neutrality is
now defined in even greater detail also provides better planning security. Milestones of the Act include:

1 2021: Cabinet decision of 12 May on the Climate Protection Act: Increased annual reduction targets
per sector for the 2023-2030 period, and statutory definition of annual reduction targets for the 2031-
2040 period.

1 2024: Establishment of annual reduction targets per sector for the 2031-2040 period.

2032 (at the latest): Establishment of annual reduction targets for the 2041-2045 period.

1 2034: Establishment of annual reduction targets per sector for the final approach to GHG neutrality
(2041-2045).

=

Germany does not have a general target in place to phase out fossil fuels, but coal-fired power plants are
due to close by 2038 (°) and the installation of oil-fired boilers will not be allowed from 2026 (*°). The assumed
availability of renewable power as an alternative to coal will have a knock-on effect in terms of greening
electricity use in new buildings, particularly in combination with renewable energy requirements.

6 https://expertenrat-klima.de/content/uploads/2022/04/2022-04-13 ERK_ Pruefbericht-Emissionsdaten-2021-1.pdf
7 https://www.bmwk.de/Redaktion/DE/Artikel/Energie/monitoring-prozess.html

8https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/achter-monitoring-bericht-energie-der-

zukunft.pdf? _blob=publicationFile&v=32

9 https://www.bmu.de/en/topics/climate-adaptation/climate-protection/national-climate-policy/translate-to-english-
fragenund-antworten-zum-kohleausstieg-in-deutschland

10 The German Ministry for Economic Affairs and Climate Action announced on 23 March 2022 that, as of January
2024, every newly installed heating system must operate with at least 65% renewable energy:
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/massnahmenpaket-des-bundes-zum-umgang-mit-den-
hohen-energiekosten.pdf? blob=publicationFile&v=14
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D erleﬁ rst.

Introduction of measures in 2022 by the new government in view of the Russian war in Ukraine

In December 2021, a new German government was put in place. The coalition agreement between the Social
Democratic Party (SPD), Green Party, and Free Democratic Party (FDP) includes a proposal to update
existing policies on climate protection and energy efficiency in the buildings sector. With Russiad svasion of
Ukraine, the new German government presented some immediate measures to be implemented as part of a
@elief packaged(Entlastungspaket). Starting with measures to diversify supply, the package also includes
measures to increase energy savings. To this end, the German government opted to increaseits 6 ne ar |
zero-e n e r (g2EB) requirements for new buildings, that will become the Efficiency House Level 55 as of
January 2023 (the proposal was published on 2 May 2022). Also, every newly installed heating system must
operate with at least 65% renewable energy from January 2024. In addition, the government has reaffirmed
its commitment to renovate the worst-performing buildings first and to introduce municipal heat planning
throughout the country.

In the meantime, a large part of the package consists of bonuses to compensate for higher energy prices (an
increased commuter allowance, a reduced fuel tax, and a couple of one-time payments to especially benefit
low-income households). Also, the Renewable Energy Law surcharge (EEG-Umlage) was abandoned from
July 2022 to make electricity less expensive.

2.1.2 Overall p erspective on energy and buildings

Households and services represented ab oumptioB M9%201% f C
(25.6% and 13.3%, respectively). The Climate Action Plan scenario expects these shares to remain the same

to 2030, but with a 12% reduction in total final energy consumption in 2030 compared with 2015. The
households sector is expected to account for about 30% of this reduction, with a further 7% reduction coming

from the services sector.

Climate Action Plan scenario 1,9% 2,1%

< 225000
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Source: Own graphs from dat a o fStatGtesfon2005t02015 ar&fom Eurostat,lwhile resdls fod . 2 ) .
2020 to 2040 are modelled data for the scenario.

Figure 1. Final energy consumption per sector ( ktoe/lyear) i n Ger manyds Cli mate Acti
Natural gas has remained the main energy source in households (about 39% in 2019) over the past 15 years,

while the main energy source in services is electricity (42% in 2019). The decreased share of oil products is
greater in services (from 26.5% to 10.2%) than in households (from 27.3% to 20.6%).

In 2019, direct use of fossil fuels still represented 60% of final energy consumption in households (not
considering fossil fuels used for electricity supply or district heating).

14
Fit for Energy Efficiency First (EE1st)?

An in-depth analysis of how to implement the EE1st principle in Germany, Hungary, and


https://www.bundesfinanzministerium.de/Content/DE/Downloads/2022-03-23-massnahmenpaket-bund-hohe-energiekosten.pdf?__blob=publicationFile&v=6

. Households . Services
§ 70000 100% ' 5 35000 100%
o
>
iy 60000 ‘E-: 30000
9 7 6,9% 80% || o 80%
£ spo00 X 25000
c s
S 40000 60% ' 5 50000 7,7% 9,4% —— 60%
- -
o Q.
E 30000 a0% £ 15000 0%
wv
S 20000 g 10 000
Q
L; 20% (> 20%
& 10 000 § 5000
[+5]
S v 0% || £ 0 0%
= 2005 2010 2015 2019 = 2005 2010 2015 2019
i.% s Solid fossil fuels mmm Qil and petroleum products E e Solid fossil fuels mmm Qil and petroleum products
mm Natural gas B Renewables and bhiofuels mmm Natural gas mmm Renewables and biofuels
District Heat I Electricity District Heat N Electricity
——TOTAL —+—TOTAL

Source: Eurostat (energy balances)
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(right ), per energy source ( %)

While it was expected that the share of RES in gross electricity consumption would be higher than 40% in
2020, the share of RES in final energy consumption for heating and cooling was just 15%. Significant
increases in the share of RES are planned for each of the next two decades. Reduced final energy
consumption, mare specifically in the consumption of fossil fuels, will also contribute to growing these shares.

Table 3. Evolution of the RES share in gross electricity consumption and final energy consumption for
heatingand cooling inGer many6s Cli mate Action Pl an scen

RES share (%) 2005 2010 2015 2020 2025 2030 2035 2040

T in gross electricity consumption 10.6% | 18.3% | 30.9% | 41.5% | 51.4% | 62.7% | 73.4% | 85.7%

T in final energy consumption for

. ) 7.7% | 12.1% | 13.4% | 15.1% | 19.4% | 23.9% | 33.8% | 46.8%
heating and cooling

Source: Germanyob6s NECP (Table C2.7.1)

2.1.3 Overview of the building stock

The German building stock i-SermdRemvation Btrtdgy (LTRS)Glhe meann y 0 !
building stock metrics are provided below using data from several sources, including Hotmaps (*') and,
Episcope (*?), distinguishing residential and non-residential buildings.

Residential buildings

Germany has a total useful residential floor area of 3.395 million m2. The building stock features a
predominance of single-family buildings (61.7% of useful floor area and 70% of the number of buildings).
Multi-family buildings account for 28.7% of residential useful floor area, while apartment blocks account for
the remaining 10.2%. Nearly half (47.5%) of buildings in Germany are at least 65 years old.

11 https://www.hotmaps-project.eu/; https://gitlab.com/hotmaps/building-stock/-/blob/master/data/building _stock.xlsx
12 https://episcope.eu/building-typology/
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Figure 3 and Figure 4 (*°) offer a breakdown of the number of residential buildings and useful floor area over

time.
Residential building stock in Germany (number of buildings)
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Figure 3. Total number of residential buildings in Germany per building type and construction period
Residential building stock in Germany (useful floor area)
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Figure 4. Total useful floor area (m? millions ) of residential buildings in Germany per building type and
construction period

13 The graphed data for apartment blocks correspond to the entire 1969-2021 period, as the source classifies this type
of building by making use of fewer construction period categories.
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Figure 5 provides values of energy demand for heating (kWh/m?) for different segments (*4) of residential

buildings.
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Figure 5. Energy performance of residential buildings in Germany , per type and construction period , as useful

energy demand for heating ( kWh/m?)

Heating demand has progressively decreased in all residential building types since the late 1960s. The
decrease has been particularly steep since the oil crisis of 1973, which sparked implementation of the first
policies to address energy efficiency in buildings. Overall, average energy demand for heating single-family
buildings built after 2010 is roughly a quarter less than those built before 1969, and one-third less for multi-
family buildings.

Figure 6 and Figure 7 show the percentage of consumption per energy source for single/two-family buildings
and apartment buildings, respectively. Natural gas is the most prevalent source for every building stock
segment in both single/two-family houses and apartment blocks (ranging roughly from 40% to 70%): the
exception is about houses built after 2010, where heat pumps are the most common system (45%). District
heating is used in 0-5% of buildings constructed before 2010, and in 8% of single/two-family houses built
afterwards. District heating is used in 15-25% of apartment blocks, except in the most modern ones (built
from 2010), for which the share rises to 35%.

Fuel oil is between two and three times more common in single/two-family houses than in apartment blocks,
and most common in buildings built between 1971 and 1990 (43% in houses and 18% in blocks). The share
plummets to almost zero in buildings constructed after 2010.

Biomass shares in single/two-family buildings are between 3% and 8%. The biomass share for apartment
blocks is around 10% for buildings built after 2010 but almost non-existent for earlier stock. The presence of
heat pumps is similar to that of biomass, except in buildings constructed after 2010, where.heat pumps
account for 45% of heating systems in single/two-family houses and up to 12% in apartment blocks, making
them slightly more widespread than biomass-powered systems. Other heating systems are rare in

14 The last segment of apartment blocks covers a single period ranging from 1969 to 2021 and is represented in the
middle portion of the horizontal axis.
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single/double-family houses, with a share of around 5% in the oldest segment and approximately 1-3%
elsewhere. The presence of other systems is slightly higher in apartment blocks (4-7%).
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Figure 6. Principal energy sources in single  /two -family houses in Germany
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Figure 7. Principal energy sources in apartment blocks in Germany
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2.1.3.1 Non-residential buildings

Shares of Germany 6mn-residential building stock in terms of number of buildings and useful area (m?
millions) are presented in Figure 8 and Figure 9. Office buildings represent 43.8% of total useful area, followed
by educational buildings with 16.2% (Figure 8). The remaining shares of useful area of total building stock
are spread quite evenly across other categories. Most non-residential buildings were built between 1945 and
1969 (Figure 9).

Non-Residential building stock in Germany (useful floor area)
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Figure 8. Total useful floor area ( m? millions ) of non -residential buildings in Germany, per use
Non-Residential building stock in Germany (number of buildings)
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Figure 9. Total number of non -residential buildings in Germany, per use
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Regarding energy performance (kwh/m?), Figure 10 provides a breakdown of different construction periods

and uses (*°).

Energy performance of the non-residential building stock in Germany

160

140
120
100
E
= 80
=
=
60
40
20
0
) S My
s S s il i & S
L - " - ; " .
Q&’J /\C) .-_bQ O?JQ @Qﬁ ,\"\.
N N N N S P
== Offices ===Trade ==@=Education Health ==@=Hotels & restaurants =—@=0ther non-residential buildings

Source: Hotmaps

Figure 10. Energy performance of non -residential buildings in Germany , per use and construction period, as
useful energy demand for heating ( kWh/m?)

The graph shows a progressive and significant reduction in heating demand across all types, moving from
110-150 kWh/m? for the oldest buildings to 20-40 kWh/m? in buildings constructed more recently. The trend
follows a more staggered and abrupt pattern for office buildings but is particularly remarkable from the 1990s
to the 2000s, during which time average heating demand fell by around 60% (from 96 to 37 kWh/m?).

2.2 Governance system and interplay of institutions

Climate protection is traditional domain for several Federal Ministries in Germany, with the Ministry for
Economic Affairs and the Environmental Ministry (}¢) assuming most of the responsibility in past years. Other
ministries are now involved, however, in sectoral climate protection policy, and this is especially true for the
buildings sector. In the past, buildings policy traditionally had a ministry of its own, sometimes in conjunction
with traffic policy (2005-2009, 2009-2013), but these areas were integrated into the Environmental Ministry
(2013-2017) and then transferred to the Federal Ministry of Internal Affairs (2017-2021). With the election of
a new government in 2021, the buildings units have been split: there is a newly founded Federal Ministry for
Housing, Urban Development and Building, but all energy and climate protection-related tasks have been
transferred to the Ministry of Economic Affairs and Climate Protection. While this allows the bundling of
climate protection measures 1 and possibly a better integration of the single parts of the energy system,

15 Buildings in the education and health categories have the same performance values according to the data
consulted: they overlap in the graph.

16 The official titles of departments often change with a new legislative period.
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including buildings T it also separates policies for housing, including aspects related to gust transition6and
urban planning.

G e r ma handergFederal States) and their municipalities are tasked with heat planning and urban planning,
including the approval processes for construction work. Each of the German Lander has its own building code
(Bauordnung), which has significant implications for construction and renovation projects carried out in
Germany.

Apart from the Federal Ministries and the Lander/municipalities, there are separate higher governmental
authorities that play a role in the governance system of climate and energy policy. The Federal Network
Agency (Bundesnetzagentur), among others, implementsp ar t s o f Ehergyrhawn(gEniVe) and its
respective ordinances. Since 2011, the Agency has taken on additional duties related to the Network
Development Plan to ensure accelerated implementation and expansion of the @xtra high-voltaged ( EHV)
domain via planning and approval procedures. The Agency thus facilitates the expansion of supply
infrastructure.

Similarly, the Federal Office for Economic Affairs and Export Control (BAFA) with its Federal Agency for
Energy Efficiency (BfEE) is the authority acting on behalf of the Economic Ministry. The BAFA is, among
others, partly responsible for governing the grant schemes for energy efficiency solutions, including on
combined heat and power, heat supply networks and heat storage systems. It is also involved in the buildings
sector. Ge r ma n y develtpmélit Bank (KfW) oversees other aspects of German support schemes for
efficient buildings (new constructions, renovation).

The German Environment Agency (UBA) provides support to external experts for internal evaluations and
commission studies. Also, the UBA is responsible for Ge r ma grge@ilmuse gas emissions inventory. While
the UBA has traditionally been an agency of the Environmental Ministry, the Ministry for Economic Affairs
now has partial oversight and authority as well.

The Federal Institute for Research on Buildings, Urban Affairs, and Spatial Development belongs to the
portfolio of the Federal Ministry for Housing, Urban Development and Building. It provides expertise and
advice (studies, data, reports to the Ministry). The subordinate Federal Office for Buildings and Regional
Planning (BBSR) conducts research on a wide range of buildings-related topics.

Policymaking in the field of climate and energy is supported by various other institutions. The most important
is the German Energy Agency (dena). Through its Leitstudie, dena provides transition pathways and concrete
recommendations for policymaking and implementation of the energy transition in Germany. The Agency is
known for its recommendation to expand natural gas as a heating fuel to bridge the way to a fossil-fuel energy
supply in Germany. At the same time, dena has traditionally supported (and still supports) energy efficiency,
looking at it explicitly from an EE1st perspective.

Several strategic documents and processes recognise EE1st as a core principle. The Energy Efficiency
Strategy for Buildings from 2015 prepared the introduction of the EE1st principleint o Ger many 6s go
structure. The Strategy combined the three aspects of electricity, heat, and energy efficiency to create a clear
policy framework for the energy transition in the buildings sector, while a corridor analysis explored different
supply and demand options to achieve then-existing climate targets. A study commissioned by the Federal
Ministry for Economic Affairs and Energy () puts the German Energy Efficiency Strategy for Buildings in a

17 https://www.bmwk.de/Redaktion/DE/Publikationen/Studien/gesamtwirtschaftliche-einordnung-esg.html
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wider economic context and concludes that an even greater focus should be placed on energy efficiency
improvements.

In parallel to commissioning the study, a Green Paper on Energy Efficiency was launched by the Ministry for
Economic Affairs and Energy as a main document to consult with interested stakeholders on the strategic
importance of EE1lst and its operationalisation. One of the main ideas was to anchor the principle to an
Energy Efficiency Law (*%). A strategy was adopted instead. The Energy Efficiency Strateqy 2050, adopted
in 2019, confirmed EE1st as a core principle guiding strategic investments in energy policymaking i a feature
it shares with other documents, s uc h as GeEeongilarmyRénevation Strategy (LTRS). The other
strategies, however, did not take the next steps to operationalise the principle. The Energy Efficiency Strategy
2050 did so by launching the Roadmap Energy Efficiency 2045 process. Specifically, the Roadmap is the
German government's scientifically supported dialog format for driving progress towards energy efficiency
and is regarded as a central building block of the German Energy Efficiency Strategy. This is what the
Roadmap process is all about: representatives from science, industry and civil society are to develop
strategies, instruments and measures to increase energy efficiency in Germany. To ensure that the Roadmap
really does take all the important issues into account, its foundations are being developed in three sector-
specific working groups (buildings, industry, transport) and three cross-sectoral working groups (digitisation,
skilled workers and qualifications, system issues). The focus is on medium-term instruments to 2030 and
long-term strategies to 2045.

To sum up, Germany has produced several strategic documents over the years to establish and reaffirm

EE1st as a core principle for energy policymaking in Germany, but operationalisation remains the missing

key. While there is definite support for EE1st, the governance structure does not allow for its pragmatic

i mpl ement ati on. Germanyb6s ener gy and nuwlbki-ievalaand higlgyo v e r
complex, it also contains a plethora of organisations that design and implement policies horizontally: when it
comes to energy policy discussions on supply-side and demand-side options, the supply-side tends to carry
greater weight (*°).

2.3 Policy landscape for EE1st in buildings

Germany has established a set of measures and programmes, including an update of the existing regulation,
to achieve its target of a climate -neutral building stock by 2045

The new Buildings En_ergy Act (GEG) came into force in 2020, bringing together the previous Energy
Savings Regulation (EnEV) and the Renewable Energy Heat Act (EEW&armeG). The GEG sets requirements
for the energy performance of buildings, the issuing and application of Energy Performance Certificates
(EPCs), and the use of renewable energy in buildings. It also regulates the energy requirements for new and
existing buildings and the use of renewable energies in buildings, and thus implements the EPBD in
Germany.

18 The idea was not adopted or discussed further until 2022, when the conservative-green-liberal government
announced the launch an Energy Efficiency Law as part of measures. The Russian war in Ukraine was also a factor.

19 This was strongly reaffirmed in the national workshop as part of the ENEFIRST project.
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As decided in the Climate Action Programme 2030, funding conditions for existing programmes were
improved and combined into the new Federal Funding for Efficient Buildings (BEG) programme,
introduced in 2020, which consists of several modules from former funding programmes:

1 BEG Residential Buildings 7 the former KfW programme for energy-efficient construction and renovation

1 BEG Non-residential Buildings i the former KfW programme for energy-efficient refurbishment of non-
residential buildings

! BEG Individual Measures (*°) BAFA i the former KfW market incentive programme for renewable
energies, including the Energy Efficiency Incentive Programme (APEE).

The BEG programme has been temporarily put on hold and is undergoing a recast. From 21 April 2022,
support for new buildings will only be granted for the highest efficiency standard (Efficiency House 40) if it
also meets sustainability criteria (*%).

As an alternative to the BEG programmes, tax incentives for the energy-efficient renovation of residential
buildings were also introduced from 2020. The Coronavirus Tax Assistance Act of June 2020 included
increased funding for building refurbishment, which made it possible for the German government to increase
funds distributed through the BEG mechanism.

These initiatives are consistent with the idea of EE1lst even though specifications and implementation
instructions to guide and facilitate its application are still missing.

2.3.1 Overview of policies relevantto  EE1st

2.3.1.1 Buildings Energy Act (GEG)

The Buildings Energy Act (GEG) is the main legislative pillar for buildings efficiency in Germany. It entered
into force in 2020, replacing the Energy Conservation Act (Energieeinsparungsgesetz, EnEG), the Energy
Saving Ordinance (Energieeinsparverordnung, EnEV) and the Act on the Promotion of Renewable Energies
in the Heat Sector (EEWarmeG). It creates a uniform, coordinated body of legislation to regulate energy
performance requirements for new construction, existing buildings, and the use of renewable energy for
heating and cooling buildings.

The Buildings Energy Act implements the Coalition Agreement (i.e., decisions reached at the 2018 housing
summit) and the measures set out in the Climate Action Programme 2030 regarding energy conservation
legislation for buildings. Like previous energy conservation legislation for buildings, the new Buildings Energy
Act establishes requirements for the energy performance of buildings, the issuing and use of EPCs, and the
use of renewable energy in buildings.

It also implements European requirements regarding the energy performance of buildings and integrates the
regulations governing nearly zero-energy buildings (nZEBs) into standardised energy conservation
legislation. It does not increase current energy performance requirements for new construction and
renovation and is unlikely to lead to further increases in construction and living costs. The German
government announced in the Coalition Agreement to increase the minimum energy performance

20 hitps://www.bdh-industrie.de/en/service/funding
21 https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f%eC3%BCr-effiziente-Geb%C3%A4ude/
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requirements for new buildings equal to the Efficiency House 40 standard as of 2025 (??). In view of the
Russian war in Ukraine, the German Ministry for Economic Affairs and Climate Action announced an update
of nZEB requirements so that they equal the Efficiency House 55 standard from 1 January 2023 (*3). A
proposal to implement the new standard for new buildings was published on 2 May 2022 and should soon
come into effect.

In line with the Climate Action Programme 2030, the Buildings Energy Act includes a clause on the review of
energy performance requirements for new construction and building stock as of 2023. There are some
features worth noting:

1 The Buildings Energy Act introduces a new equivalent procedure for demonstrating compliance with
energy performance requirements in the construction of residential buildings (the deference house6
procedure for residential buildings).

1 The obligation to use renewable energy in new construction can in future be met by using electricity
generated on-site from renewable energy.

1 The options for meeting energy standards in new construction have also been made more flexible. This
particularly applies to the option of counting electricity generated on-site from renewable energy, and also
from gaseous biomass, towardsabui | di ngdés energy bal ance.

1 The primary energy factors to be used in calculating valid annual primary energy requirements are now
laid out directly in the Buildings Energy Act. This improves the transparency and comprehensibility of
primary energy factors for construction clients and owners.

1 The Buildings Energy Act also introduces a short-term innovation clause.

This allows for two alternative implementation options. First, until the end of 2023 it will be possible to apply
for a waiver from the relevant authority, thus enabling certification of the requirements set out in the GEG.
These requirements are currently based on the main criterion of &alid annual primary energy demandéand
use a system that focuses on limiting GHG emission in addition to the main criterion, provided that the
requirements are equivalent.

Second, where alterations are carried out on existing buildings, until the end of 2025 it will be possible for
requirements to be met jointly by several buildings within the same neighbourhood. This and the opportunity
to reach agreements on shared heat provision in the neighbourhood aim to foster neighbourhood-based
strategies, while at the same time presenting new ideas for innovative approaches to energy efficient
construction, as fostered by the Buildings Energy Act.

Another new feature is that CO, emissions resulting from primary energy demand or primary energy
consumption of a building must be displayed on EPCs (starting in May 2021). This added information reflects
the climate impact of energy use.

The Climate Action Programme 2030 also sets out the requirement for buyers or owners to undergo an
obligatory energy consultation when single-dwelling or two-dwelling buildings are sold or will undergo major
renovation. This obligation is independent from the release of an EPC and applies to all buildings, provided
it is free of charge.

22 htps://www.spd.de/fileadmin/Dokumente/Koalitionsvertrag/Koalitionsvertrag 2021-2025.pdf

23 hitps://www.bmwk.de/Redaktion/DE/Publikationen/Energie/massnahmenpaket-des-bundes-zum-umgang-mit-den-
hohen-energiekosten.pdf? blob=publicationFile&v=14
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The Buildings Energy Act also introduces a compliance statement (Erfullungserklarung), which is required
for new buildings and certain major renovations of the housing stock.

The GEG does not have any specific measure that implements the EE1st principle by way of comparing
supply and demand options. However, in the interviews conducted, government officials agreed that if energy
efficiency measures are properly assessed against a heating change or upgrade, the efficiency measures
will be implemented first in most cases.

2.3.1.2 Federal Funding for Efficient Buildings (BEG)

The federal funding scheme for efficient buildings has undergone some major changes in recent years. An
important step was the bundling of three sub-programmes under the BEG (Bundesférderung flr effiziente
Gebaude), governed by BAFA and the KfW: Eederal Funding for Efficient Buildings T Residential Buildings
(BEG WG) (in German only), Federal Funding for Efficient Buildings i Non-residential Buildings (BEG NWG)
(in German only) and Federal Funding for Efficient Buildings i Individual Measures (BEG EM) (in German
only). The BEG EM was launched by the Federal Office for Economic Affairs and Export Control (BAFA) on
1 January 2021. dndividual measures' are those measures which do not lead to the Efficiency House
(EffizienzHaus) standard being achieved for the entire building. For example, those wishing to replace their
old, draughty doors and windows or to insulate their building fagade and roof can apply for funding of 20%.

An important point for companies to note is that the three sub-programmes of the new federal funding
programme do not fall under the category of 'aid' under the EU rules on state aid.

One application for multiple measures

By bundling the previous funding programmes into one, the funding programme has been modernised and
made clearer. The application process has also become simpler. Since the start of 2021, homeowners have
been able to apply for funding for multiple measures with a single application, and the level of funding they
receive is higher as well. This increased rate of funding can be received, for example, for new buildings that
are notably sustainable. The new funding programme therefore introduces a new class of building: the
Efficient House RE. To be classed as such, at least 55% of the building's heating and cooling supply must
be based on renewable energy: otherwise, the building needs to have sustainability certification that is
recognised by the Federal government.

In future, anyone who wants to have their building project professionally planned and to receive support right
through the construction process can receive funding under the Federal Funding for Efficient Buildings
programme using the same application. According to the BAFA, applicants will also be able to view the
processing status of their documents online.

Applications for funding within all three sub-programmes must be submitted to the BAFA before any
measures are started. Building owners undertaking projects can consult energy efficiency experts to help
them decide which measures to implement. Related costs are 80% funded through the Energy Advice for
Residential Buildings (EBW) and Energy Advice for Non-Residential Buildings, Plants and Systems (EBN)
programmes.

This support scheme has become very popular beyond Germany and is promoted as good practice. It has
also provided several billions of euros each year to help reduce energy demand of the building stock. Roughly
85% of the budget is used to support efficient new buildings, while the remaining 15% goes to buildings
renovation.

When the programme was put on hold in January 2022, many stakeholders 1 especially homeowners i
complained about the ad hoc nature of the decision. The government responded by temporarily topping up

25

Fit for Energy Efficiency First (EE1st)?
An in-depth analysis of how to implement the EE1st principle in Germany, Hungary, and


https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-wg.pdf?__blob=publicationFile&v=6
https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-wg.pdf?__blob=publicationFile&v=6
https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-nwg.pdf?__blob=publicationFile&v=6
https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-nwg.pdf?__blob=publicationFile&v=6
https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-em.pdf?__blob=publicationFile&v=4
https://www.bmwi.de/Redaktion/DE/Downloads/F/foerderrichtlinie-beg-em.pdf?__blob=publicationFile&v=4

the budget to secure financing for already planned projects. An adjusted support scheme with new rules
entered into force on 21 April 2022 and will last until the end of the year before being replaced with an entirely
overhauled scheme. The current scheme does manage to provide continuous support for renovation of
existing buildings, but new buildings are supported only if they fulfil the EH 40 or EH 40 Plus standard and
obtain a sustainability certificate (%4).

2.3.1.3 Tax incentives for energy -related building renovations

In January 2020, after years of failed attempts, Germany succeeded in providing homeowners with tax
incentives for energy efficient renovations, allowing them a 20% tax break on costs for renovations of up to
EUR 40 000. Renovations eligible for support include insulation measures, fitting new windows and exterior
doors, replacing or optimising old heating and ventilation systems, and installing digital energy management
systems. Industry representatives welcomed the tax incentives as "very good news" and a "giant leap" for
climate action in the buildings sector but were dismayed that the measures only cover owner-occupied
homes. This rules out rented dwellings and means that less than half of Germany's approximately 42 million
homes are eligible for support. A study by the German Alliance for Energy Efficiency in Buildings (geea)
projects that the approved measures could save up to 3.4 million tonnes of CO, equivalent by 2030.

It remains to be seen if these tax incentives will result in higher savings and facilitate the implementation of
the EE1st principle. The programme does not require a building owner to compare different possible options
to improve the energy performance of their building or to complete an energy consultation/audit before
applying for the tax incentive. For example, linking tax incentives to the delivery of a building renovation
passport (Individueller Sanierungsfahrplan) to assess the ambition of measures adopted against the dest
possible principled(?®) and their alignment with national targets could incentivise maximised installation of
energy efficiency measures. Another option would be to link the incentives to eligibility criteria, including high
energy performance requirements (i.e., higher than regulation).

2.3.1.4 National emissions trading scheme on heating and transport fuels
(Brennstoffemissionshandelsgesetz )

In 2019 (*°), after long public debate, the German government introduced a carbon price in the form of a
separate national emissions trading scheme (ETS) to implement the Climate Action Programme 2030. The
national ETS (emissions trading system) complements the EU ETS in Ge r ma mgnéesS sectors of
buildings and transport as an upstream system that obligates suppliers and distributors bringing fossil fuels
to the market to hold emissions allowances. To avoid double counting, fossil fuels burnt in a plant covered
by the EU ETS are excluded from the national scheme. A fixed CO: price is set for transport (petrol, diesel)
and heating fuels (heating oil, LPG, natural gas) from 2021 (EUR 25/tCO3) until 2025 (EUR 55/tCO3), which
makes the system prone to criticism as it only unfolds the benefits of an expectedly higher market price in
2027. To phase-in the formation of a market-based price there will be a price corridor in 2026 of EUR 55-

24 https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f“eC3%BCr-effiziente-Geb%C3%A4ude/

25 In Germany, the building renovation passport (iISFP) introduced the concept of dest possible principle§ according to
which auditors must recommend the most ambitious standards and options for each component of a particular
building. If this is not possible, the auditor must explain any deviation from the best possible standard.

26 The national law Brennstoffemissionshandelsgesetz (BEHG) was adopted in December 2019 and amended in
November 2020 to increase the certificate price for each year (starting at EUR 25 instead of EUR 10 in the beginning
and ending at EUR 60 instead of EUR 55 in 2025).
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65/tCO,. Experts still doubt the legal compliance of the system due to the fixed price in the first five years
and its resemblance to a carbon tax (Matthes 2020).

Applying a CO; price is a way to internalise one impact (GHG emissions and climate change). This is in line
with EE1st, especially when a broader scope of cost-benefit analysis is used: this means that the CO; is
factored into energy prices, which in turn sends a price signal to consumers. German carbon pricing in
buildings and transport is presentedin Ge r ma n y 0 as tiémmEaBure that would bring the largest share
of final energy savings (713 PJ out of 3996 PJ) (*") and meet the target set according to EED Atrticle 7.
However, there are doubts that the German national ETS, with a starting price of EUR 25 will trigger any
change in investment patterns in the buildings sector. The expected (small) price increases for natural
gas/kWh and heating oil are shown in Table 1. Example calculations show a cost increase of EUR 120 per
year in 2021 and EUR 264 per year in 2025 for an old, single-family house with heating energy consumption
of 20 000 kWh/year with a gas boiler (202g CO./kWh), or EUR 158 per year in 2021 and EUR 348 per year
in 2025 for an oil boiler (266g CO./kWh) (BPIE 2021).

Table 4: Increase in fuel costs from 2021 to 2025 in the buildings and transport sector s due to the carbon
price in Germany

MNatural gas kWh 0.5 cent 0.5 cent 0.6 cent 0.8 cent 1.0 cent
Heating oil | 7 cent 8 cent 10 cent 12 cent 15 cent
Petrol | 6 cent 7 cent 8 cent 11 cent 13 cent
Diesel | 7 cent 8 cent 10 cent 12 cent 15 cent
Source: BPIE
2.3.2 National specificities that might influence the implementation of EE1st

The mandate to work on buildings efficiency has moved regularly between different governmental
departments. A change in leadership i and narratives i has sometimes led to greater ambitions and the
introduction of new measures. At the same time, it has also hindered the consistent implementation of
strategies to decarbonise buildings and make them more efficient. As analysed in ENEFIRST, EE1st requires
the coordination of various areas of policymaking to break up policymaking silos. In Germany, due to strong
additional requirements to establish coordination between Federal and Lander levels, the implementation of
EE1st is a difficult challenge.

There are, however, some overarching strategies that are well placed to make things easier, and Germany
was one of the first countries to publicly consult on the principle. Also, Germany has a long-standing tradition
of support to energy efficiency of buildings, most notably through its widely known KfW programmes, which
more recently have been subsumed under the BEG. These support programmes have been in place since
the 1990s and have been successively refined to promote higher energy performance. The Efficiency House
standard is well-established and provides a strong basis for the design of performance-based incentives i
and by design it has helped steer the building envelope towards becoming an EE1st approach. Evaluations
of the programme show three distinct developments: First, there has been a shift over time between the

27 Expected cumulative energy savings from the Federal Funding for Efficient Buildings (BEG) programme are
estimated at 305 PJ. Expected cumulative energy savings from the Building Energy Act are estimated at 573 PJ.
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choice of efficiency level that gives an indication of more ambitious efficiency levels becoming gradually more
cost-effective. Second, much more of the budget has been allocated to constructing efficient new buildings,
compared to renovating the building stock. Third, single measures are preferred over one-step renovations
to improve an efficiency level.

Scheme impacts could change in future, as it will be completely overhauled and adjusted to current targets.
It is likely that Efficiency House solutions will focus more on the supply side. At the same time, the need for
sustainable building materials could weaken implementation of the EE1st principle.

While there has been strong development of a market for energy advisors, including quality requirements for
professionals, there is a considerable shortage of skilled workers to deliver a higher rate of deep renovations.
Competition for workers with the new-build construction industry exacerbates the problem for the renovation
segment.

Due to the high amount of renting in Germany and the nearly 60% of Germans who live in multi-family
buildings, the split-incentive dilemma is rather tricky. This makes a strong case for stricter regulation due to
the comparative lesser significance of other benefits that may appeal to owners of occupied buildings, such
as gains in comfort.

2.3.3 Current situation with implementing EE1st

While there is a trend to make new buildings climate proof and put greater focus on the renovation of existing
buildings compared to the new-build segment, there is also a tendency in Germany to decarbonise the
buildings sector through the decarbonisation of supply. There is a growing trend in the country to renovate
the building stock to a 6 dat-pump ready evel instead of reducing energy demand as much as possible.
Underlining this trend are the hydrogen agenda, a current emphasis on the new ETS (which directly supports
a fuel switch but indirectly incentivises energy savings), and work in progress to change the calculation
fundamentals from primary energy savings to carbon savings. There are nonetheless several recent
examples that demonstrate G e r ma noynisment to decarbonise the buildings sector, both from the supply
side and the demand side (such as a willingness to implement mandatory minimum energy performance
requirements for the existing buildings stock).

Interviews with German stakeholders reveal that the EE1st principle remains an expert-driven topic. Despite
all attempts to integrate policymaking for various purposes (environmental policy integration, sector coupling,
EE1st implementation), policymaking remains sector-specific. Calculating costs and benefits happens rather
comprehensively at an aggregated level through modelling exercises, attesting to the high value of energy
efficiency (see the Energy Efficiency in Buildings Strategy, ESG). However, when it comes to implementing
EE1st in specific sectors, calculating costs and benefits typically remains within traditional paradigms, with
short payback times, while lacking any integration of external costs such as CO, emissions. Other existing
provisions that hamper EE1st implementation include certain tax exemptions and the abandonment of the
renewables surcharge on electricity prices.

While it is understood that municipal heat planning (preferably integrated with local renovation strategies) is
important for EE1st implementation, municipalities have few incentives to invest in efficient and renewable
district heating because they earn money by awarding gas concessions.

The interviewees raised other important policy anchors to help operationalise EE1st. The integration of
energy efficiency into strategic environmental assessment and environmental impact assessment is one such
option. Also, mandatory performance standards for existing buildings should be designed to ensure demand
reductions (focusing on end-use rather than on primary energy). At the same time, the BEG/KfW support
scheme should provide higher incentives for renovation compared to new buildings. Data play a key role as
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well in EE1st operationalisation. Implementing a building logbook with an integrated renovation passport and
monitoring energy performance and consumption of buildings will help to prioritise renovation measures and
investments.

Finally, a proper definition of what is understood as @eep renovationdi and linking such a definition to other
policy instruments, such as a building renovation passport i would facilitate EE1st implementation.

2.4 Policy landscape for EE1st in the power se ctor

The German power sector is undergoing a period of major change. The last 4 GW of the former 21 GW of
nuclear capacity will be shut down at the end of 2023. Domestic hard coal production has stopped, and coal
and lignite-based power generation will be phased out by 2038 at the latest, according to plans of the new
government. Coal power plants have been closed or transferred to a security standby reserve (getting
capacity payment in exchange for being available when called in). Germany o6csirrent stock of fossil power
includes about 20 GW of hard coal, 20 GW of lignite, and 32 GW of fossil gas units. Former overcapacity has
almost disappeared but Germany remains a net exporter to _neighbouring markets. At the same time,
renewable capacities have expanded. In order to achieve the 2045 climate neutrality targets set out in the
2021 coalition agreement, the current 42% RES share in electricity use must be scaled up rapidly, both in
PV and wind, according to the Minister of Economics and Climate (see Figure 11 for PV).

Ausbau Wind und Photovoltaik

Zubauin GW bis 2021 realer Zubau ab 2022 zur Fielerreichung
erforderlicher Brutto-Zubau

Iﬂ ................................................................ zn

15 I 15

10 - I 10

BB e e — - ...... - 5

]
— o e . - [ |
— I | - —

o o
.Y el X & L - LS I LR I ] S (x)
FEFEFEES LS FFFF FFSFE LE EE S

.+ T S S U SRS . 20
15 15
10 10

o
S S b ™ ) O I O R Y T TS A & o
-\.d?'? & 15?'\59 1‘5?-1555 'ﬁﬁ' -\.@'@' B MR L g L R L M -\.@Q*Pﬁ' & 'Pf' &
Windan Land Il Wind auf See Photovoltaik

Quelle: Arbeitsgruppe Emeusrbare Energien-Statisti [AGEE-Stat)

Source: Opening balance sheet on climate protection by the Federal Minister for Economy and Climate Protection (January 2022)

Figure 11. Wind and solar capacity development in Germany
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Forecasts on required renewable generation capacity assume an increase in electricity demand due to the
electrification of transport, heating and additional industrial demand, while also considering ambitious
efficiency targets.

The German power system is moving from being a fossil fuel-based base load generation system to one
consisting of intermittent RES resources coupled with flexible gas power plants. Higher volatility is evident
from greater intraday spot market volumes and wider price spreads. For security reasons, the national
regulator (BNetzA) has introduced several out-of-market reserves as backup.

Competition on the German electricity market has improved over the years. The regulatory framework has
been adapted so that balancing power products and their procurement is more in line with flexibility needs
(point of procurement, length and size of products). Supporting RES via market premiums has been brought
closer to competitive wholesale trading, and transmission grid expansion has been carried out using scenario
models that consider not only generation but also demand flexibility. Nevertheless, further improvements
have been outlined by the government in its Market Reform Plan submitted to the EU Commission. The
Commission Opinion lists further required changes on the power market but also highlights the need for joint
optimisation of power markets and networks. Their interaction can be best described as a trade-off between
incentives and mechanisms for grid expansion, and between cost allocation and associated incentive effects.

2.4.1 Overview of policies relevantto  EE1st

The NECP mentions EE1st but does not provide further information concerning its implementation on the
power market.

Industrial consumers connected to high-voltage and highest-voltage levels can participate in a demand
response programme. Since its introduction, however, there have been several devel playing fieldéand
product design-related concerns within the auction-based reserves procurement process. The programme
has been adjusted but is set to end by mid-2022 if not extended in the meantime. Consumers are otherwise
limited to participating in the power system via their retailer/aggregator. Wholesale market prices and network
costs offer some options to optimise customer bills.

Demand-response incentives for various customer groups are also available via grid charges intended to
encourage base load consumption. In fact, these run counter to long-term system cost optimisation in some
respects, as they contain thresholds (minimum bids, limits to high-voltage-connected assets, incentivised
base load purchases, or disincentives to energy efficiency through a shift to standby fees).

The Energy Industry Act , the relevant law for the power market, has already provided some provisions
relevant to EE1st, such as alternatives (non-wire solutions) to network extension. But these have not been
used at all. The law was amended in 2021 and now contains more details on non-wire solutions for congestion
management and network extension.

2.4.1.1 Distribution network extension

In principle, every distribution network operator must maintain and expand a network capable of meeting
unlimited customer demand. However, the Energy Industry Act (EnNWG 814d) requires the development of
the high-voltage distribution network (and its transformation to mid-voltage) to be coordinated within
geographical regions. Distribution System Operators (DSOs) operating in the same region must submit plans
on existing and forecasted network congestions, measures to solve them (including solutions other than grid
expansion) and the associated costs of various solutions. This obligation, introduced about a year ago,
substitutes non-binding principles without practical significance. Whether the new regulation will have a direct
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effect will only become clear in the coming months and years. The legislator or the national regulator (BNetzA)
can issue more detailed requirements, but there are no plans for this yet. The new regulation is indeed a
clear step forward in implementing the EE1st principle in network planning but is only a first step, as mid-
voltage and low-voltage networks are not included in this coordinated planning, nor are grids with fewer than
100 000 connected consumers. This means that only about 80 DSOs (less than 10% of total) are affected by
the current obligation.

2.4.1.2 Congestion management in distribu  tion networks

Grid expansion plans need to be preceded by identifying measures for optimised grid operation. The German
regulatory framework, since its last legal amendment, stipulates that DSOs can procure flexibilities for this
purpose (EnWG §14c). These must be contracted through a transparent, non-discriminatory and market-
based procedure. The Federal Network Agency (BNetzA) can specify products and procedures in more detail.
As this regulation was adopted in 2021, its application and effectiveness has yet to be evaluated.

Before the new provision, DSOs could only manage distribution grid bottlenecks by shedding so-called
dispatchable consumption devices (EnWG §14a). Consumers receive reduced grid fees in exchange for the
transfer of control to the DSO. This legal regulation should be greatly expanded, and all new end-uses such
as electric vehicles and heat pumps should be connected to the distribution grid. Changes to the network
tariff system would have limited the flexibility of consumers (below a certain peak-demand threshold) unless
they were prepared to pay higher demand fees. As there were to be no market mechanisms or time-based
price incentives, consumers, suppliers and the automotive industry saw their rights and market opportunities
severely restricted. Shortly before being submitted to the Federal Cabinet, a draft law was withdrawn in
January 2021. However, grid operators continue to push for a solution that will enable them to quickly
implement comprehensive load curtailment options. Most network operators are critical of upstream time-
based price incentives. The effort would be too great and the benefits too uncertain.

2.4.1.3 Demand -side aggregat ion

Demand-side aggregation is provided almost exclusively by suppliers and balancing-market operators.
Demand-side flexibility can be extended to wholesale markets (day-ahead, intraday and reserve markets). In
practice, however, this has been of little relevance, as the flexibilities are barely accessible in the SME sector
(see 2.4.2.2) and are more profitable to use with large industrial consumers to optimise grid costs.

2.4.2 National sp ecificities that influence the implementation of EE1st

2.4.2.1 Wholesale market

Regulation of the wholesale and balancing markets is fundamentally based on the target model of @nergy
onlyémarkets. Resources can bid on the various power market segments and profit from price differences.
Redispatch (for management of the nationwide uniform supply zone) is organised via generation resources
at an administrative price to prevent gaming or windfall profits. Supported generation from RES (FiT premium)
and CHP (limited to kwh only) is also vulnerable to temporal price differences of wholesale trading so that
optimisation of operation is linked to financial incentives.

On the balancing market, however, only the operational, volumetric costs of reserves are allocated to the
originating balancing performance parties, while the costs of maintaining capacity are socialised. This
approach has drawn criticism from DG ENER.
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2.4.2.2 Smart metering and retail pricing

Consumers of up to 100 000 kWh per year are supplied via so-called standard load profiles. The distribution
network operator specifies the average load profile, and the costs for individual deviations are then socialised
via local network charges. The consumers must be balanced individually with their actual load profile for
energy companies to be able to manage consumer flexibility directly and thus profitably. This, at minimum,
incurs initial costs for conversion and installation. As a result, the previous national regulation that compelled
suppliers to offer corresponding time-variable tariffs T but only if it was profitable T failed.

In 2021, Germany transposed its recast Electricity Directive (2019/944) into national law. Since 2022, all
suppliers who supply more than 100 000 customers must offer dynamic tariffs. From 2025, the exemption
will be reduced to 50 000 customers. At the same time, the obligation requires smart meters, without which
time recording, data transmission and calculation are practically impossible. Rollout was long delayed due to
IT security concerns, and costs have risen as a result. This in turn has led to consumers filing a series of
successful lawsuits (*®). Stopped for the time being, rollout will continue when a relevant number of
consumers have the necessary technology, but the timing is uncertain.

2.4.2.3 Network fees for households

Grid tariffs represent a significant part of the electricity bill and there is a financial interest in optimising them.
For household customers and SMEs (up to 100 000 kwWh annually) there are volumetric charges and optional
base prices. Over the last few years, DSOs have introduced and continuously increased the fixed prices 1
from EUR 35 in 2017 to EUR 57 in 2021 7 and reduced volumetric prices at the same time. This means a
redistribution of grid costs from higher consumption to lower consumption, but it also devalues energy
efficiency.

2.4.2.4 Network fees for industrial consumers

Network fees also create incentives for industrial consumers that are not compatible with energy transition
and the EE1st approach. Energy-intensive industries can save up to 90% of their network costs if their load
factor (*°) is above 80-90% (StromNEV §19(2)2). Due to the associated monetary savings opportunities,
industries are using their flexibility to exceed load factor thresholds. Demand-side management based on
electricity prices must either take a back seat or disappear altogether.

Since the calculation of grid costs for all industrial consumers is based primarily on peak demand within a
calendar year (StromNEV 817), there is also a strong incentive to reduce this peak. This incentive overrides
short-term spot market price incentives and is not aligned with network scarcity, as the basis of payment is
dndividualépeak load and not &ystemobpeak load.

Demand response must consider these special regulations and can only take place in compliance with price-
driven limits, even if used only to achieve or improve performance for these limits.

2.4.2.5 CAPEX bias

Network company regulation in Germany provides a higher return on capital cost. This means that grid and
copper investments are more attractive than those to optimise operating costs. From a network perspective,
this means a greater interest in network expansion than in improved management. This generates a reduced

28 hitps://www.energiezukunft.eu/erneuerbare-energien/netze/stopp-per-gerichtsbeschluss/

29 Load factor is a measure of the utilisation rate, defined as average load divided by peak load in a specified time
period. The higher the load factor, the lower the peak load profile.
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incentive for grid operators to innovate. In considering this incentive, the new regulation for non-wire
alternatives of grid expansion must also be monitored.

2.4.3 Current situation with  implementing EE1st

Germany has some initiatives in the electricity sector that are consistent with the idea of EE1st. SINTEG-
funded pilot projects have explored and tested tools for load flexibility but detailed regulations to scale them
up have not been developed.

Legislative changes adopted in 2021 have strengthened the implementation framework, but actual benefits
and success can only be achieved if there are specifications and implementation instructions from the
regulator. Even so, certain aspects of the wholesale market (direct interest on grid costs and grid fees) remain
open. In this case, the new government must adjust cost allocation policies so that all stakeholders are
encouraged to act efficiently or can offer third parties the right framework for taking optimised action.

2.5 Policy landscape for EE1st in district heating

Germany is the biggest market for district heating (DH) in the EU in terms of absolute figures for the year
2017 (Moczko 2019): 1 454 district heating systems serve about 12.3 million household consumers over a
total network length of 21 610 kilometres. Total installed generation capacity is 49.5 GWth. The average
district heating price is 7.2 ct/kWh (excluding VAT) and 8.9 ct/kWh (including VAT). Investments in network
and storage, excluding generation capacities, amount to EUR 350-400 million per year. The energy supply
composition of heat generated is dominated by fossil fuels, while the share of renewables (12% in 2017) i
particularly biomass and biodegradable waste 1 has risen continually.

2.5.1 Overview of policies relevantto  EE1st

The Ordinance on General Conditions for the Supply of District Heating (Verordnung Uber Allgemeine
Bedingungen fir die Versorgung mit Fernwarme i AVBFernwéarmeV) sets a general framework for standard
business conditions for the supply of DH to customers. Customers connected to the network have the right
to be supplied according to general conditions laid out in the Ordinance. District heating utilities on the other
hand can only deviate from these conditions with the explicit consent of the customer. German municipalities
have the right to determine by statute that, within a certain area and under specific conditions, each property
or building must be connected to the DH network (so-called zoning) (Bacquet et al. 2021).

Consumer prices are also regulated under the AVBFernwarmeV, while responsibility for regulatory
supervision lies with the Federal Cartel Office (Bundeskartellamt, BKartA) and cartel offices of the Federal
States. In practice, prices are defined by the DH operator with a price calculation rule in the form of price
limits that must take into account both price changes in generation and the development of prices on the
heating market. However, prices are not determined by the regulator through an ex-ante price control or price
approval in the form of a revenue cap regulation or other price control regime. Ex-post price control action is
taken only on request when there is a reasonable suspicion of abusive pricing practices (Bacquet et al. 2021).

Germany lacks dedicated legislation to address third-party access to district heating networks. The
Competition Law (Gesetz gegen Wettbewerbsbeschrankungen, GWB) generally grants access if it is
technically feasible and can be reasonably expected of the grid operator. In practice, grid connection is based
on private contracts (negotiated grid access), and there are no obligations to date for DH operators to feed-
in renewables or waste heat (Bacquet et al. 2021).

Metering of district heat consumption is regulated under the Ordinance on Heating Cost Account (Verordnung
Uber die verbrauchsabhéngige Abrechnung der Heiz- und Warmwasserkosten, HeizkostenV). It prescribes
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the use of heat meters or heat cost allocators to record proportional heat consumption for space and water
heating, respectively. The use of smart meters to measure heat use is prescribed under the Act on Metering
(Gesetz uber den Messstellenbetrieb und die Datenkommunikation in intelligenten Energienetzen, MsbG) for
co-generation plants with capacity greater than 7 MW (Bacquet et al. 2021).

Heat demand in buildings is governed by the Buildings Energy Act (Gesetz zur Einsparung von Energie und
zur Nutzung erneuerbarer Energien zur Warme- und Kélteerzeugung in Gebauden, GEG). It regulates energy
performance requirements for new construction, existing building stock and the use of renewable energy for
heating and cooling buildings (see 2.3.1.1).

2.5.2 National specificities that might influence the implementation of EE1st

According to a survey across the EU-27 (Bacquet et al. 2021), German DH consumers are satisfied overall
with their connection to the system. Considerations include high-quality heat delivery, good-quality hot water,
ease of use, high security and uninterrupted heat supply. In turn, there are concerns about mandatory
connection to the DH network (zoning) and monopoly-like structures that make it impossible to change
suppliers (Bacquet et al. 2021).

2.5.3 Current situation with  implementing EE1st

The EE1st principle is hardly established in German DH legislation. The existing legal framework for district
heating has a clear focus on promoting cogeneration and renewable energy sources. There is ho explicit
reference to demand-side resources in the form of end-use energy efficiency or thermal demand response
in buildings. Greater supply-side efficiency in the form of third-party access of waste heat providers in existing
DH networks is also insignificant. Taking account of the EE1st principle means to explicitly consider these
aspects of energy efficiency and to take an integrated approach to DH system planning.

9 Integrated district heating planning and operation

In principle, municipally owned district heating companies could consider investments in demand-side
resources (by contracting ESCOs to achieve end-use savings) as counterparts to upgrades of the DH system.
Most German DH companies are public-private partnerships known as Stadtwerke (municipal utilities). They
operate under private law but are completely or to a large extent owned by the municipalities. In practice,
however, there is little experience with integrated planning for municipally owned DH companies. What is
particularly missing are guidelines for evaluating demand-side resources alongside new investments in DH
infrastructure. In other EU countries, such as Denmark, DH operators are required to conduct a
comprehensive socio-economic assessment as part of DH system planning and expansion. DH systems can
only be built where an assessment indicates that DH will provide heat options that are cheaper than the
alternatives (Bacquet et al. 2021).

For private district heating companies there is a need for innovative design changes to regulatory price control
regimes in the form of incentive-based regulation that drives DH companies to consider and procure demand-
side resources as counterparts to supply-side investment. DH prices need to be regulated by law, beyond
the mere customer protection from excessive prices that is practiced in Germany. In countries with explicit
price regulation, a cost-plus method is usually applied. However, as argued before (ENEFIRST 2021a), a
pure cost-plus approach does not provide incentives to ensure a cost-efficient supply. Some countries have
implemented in their pricing models elements of an incentive-based regulation 7 for example, by
benchmarking specific cost components over time (Bacquet et al. 2021).

In terms of DH supply, municipal and private owners alike are not incentivised to pursue demand-side actions
because of reduced heat sales resulting from reduced heat demand. At present in Germany, the decline in
heat demand is compensated for by the densification of existing networks in urban areas, thus creating an
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