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Why do we need a socio-
ecological heat transition?

The buildings sector accounts for up to 40
percent of greenhouse gas emissions in Ger-
many, depending on the calculation method
used. In order to achieve climate neutrality
by 2045, the process of upgrading energy ef-
ficiency in the building stock must be greatly
accelerated. The process has lacked urgency
in recent years, with the result that — accor-
ding to estimates — in 2024 the buildings sec-
tor again failed to meet the emissions goal
specified in the Federal Climate Action Act.

Social factors should also be taken into
account in the implementation of the heat
transition. After all, the heat transition has

a direct impact on everyday life and the de-
velopment of energy costs. Households with
low incomes have been severely affected by
energy price increases over recent years.

The transformation in the buildings sector
involves an intertwining of technical, societal
and regulatory factors. Only with a systemic
approach can the socio-ecological heat tran-
sition succeed.

Focus on Worst Performing Buildings

Worst Performing Buildings (WPBs) represent a vital lever in efforts to
rapidly reduce greenhouse gas emissions in the building sector. The
target for upgrading these buildings should be low-temperature capa-
bility for heating. Carbon pricing should remain the key mechanism at
the core of the mix of mechanisms. A stronger focus on and increase
in funding for WPBs would also appear to be an effective approach.
Regulatory requirements may speed up the thermal refurbishment of
WPBs further, but these should be introduced with a sufficient lead
time and sensible exemptions included. All measures should be ac-
companied by extensive information and advisory services.

Spotlight on social sustainability

Implementing the heat transition in a socially sustainable manner re-
quires measures that help vulnerable groups in the process. These in-
clude both low-income owners — especially in WPBs — and, to an even
greater degree, tenants. Reform of the modernisation levy could be a
key lever in addressing the landlord-tenant dilemma more effectively
as well as protecting tenants. Playing major roles in the active pro-
motion of the energy and heat transition are societal participation,
e.g. through local contact points, target-group-orientated advice and
support services, and strategic alliances between public- and private-
sector stakeholders. Here, participation also means creating ways
people can take action themselves. For example, broadening the op-
tions available for communal housing might counteract the increase
in floor space per capita.

Improved knowledge as a basis

The availability, quality and accessibility of data in the buildings sector are currently insufficient. This makes formulating and eva-
luating political measures more challenging. In order to improve the situation regarding data in the buildings sector, there should
be an increased focus on issuing and upgrading energy certificates. Further data collection and analysis methods, such as remo-
te sensing or artificial intelligence, should also be employed. All available information should be collated centrally as part of an
energy certificate database and building register. In the medium to long term a digital building logbook should be introduced.

Academies’ Project “Energy Systems of the Future” (ESYS) | Contact: Claire Stark (energiesysteme@acatech.de)
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BDI Federation of German Industries (Bundesverband der Deutschen Industrie e. V.)
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BMWK German Ministry for Economic Affairs and Climate Action (Bundesministerium fur
Wirtschaft und Klimaschutz)

BPIE Buildings Performance Institute Europe

CO, Carbon dioxide

Destatis Federal Statistical Office of Germany

EEG German Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz)

EPBD EU Energy Performance of Buildings Directive

ERK German Council of Experts on Climate Change (Expertenrat fiir Klimafragen)

ESYS Energy Systems of the Future

EU European Union

EU ETS EU Emissions Trading System

Eurostat European Statistical Office

GEG German Buildings Energy Act

GHG Greenhouse gas

ifo ifo Institute (Leibniz Institute for Economic Research at the University of Munich)

BW Institute for Ecological Economic Research, non-profit (Institut fir 6kologische
Wirtschaftsforschung GmbH)

WU Institut Wohnen und Umwelt GmbH research institute

Kfw Kreditanstalt fir Wiederaufbau development bank

KTF German Climate and Transformation Fund

MEPS Minimum Energy Performance Standards

nETS National Emissions Trading System

RU Residential unit(s)

SDH Semi-detached house

SFH Single-family home/homes

STFH Single- and two-family home/homes

Sub-s. Subsection

WarmeschutzV German Heat Insulation Ordinance (Warmeschutzverordnung)

WG Working group

WPBs Worst Performing Buildings




Glossary

Energy Systems of the Future

Carbon price

Since 2005, energy and industrial companies have been obliged to purchase allowances
for their emissions from power production under the EU Emissions Trading System and
are able to trade these allowances among themselves at market-based prices. A national
Emissions Trading System (nETS) has additionally been in place for the heating and
transport sectors in Germany since 2021 in accordance with the country’s Fuel Emissions
Trading Act (BEHG).

Climate bonus

Rising carbon prices impose a financial penalty on high emissions consumption. The
‘climate bonus’, which is paid out to all citizens in the form of a lump sum, is intended
to help compensate for this price increase. Low-income individuals generally cause less
carbon emissions, so their financial burden will be reduced overall, while those with

high incomes, who tend to cause more emissions, will have to pay more too.

Co-housing

A group of residential units comprising a number of shared facilities (= areas, rooms,

equipment or services for certain activities).

Efficiency House

Efficiency House refers to an energy efficiency standard for residential buildings in
Germany. It is made up of two criteria: What is the property’s total energy
consumption? And how good is the thermal insulation of the building’s envelope?
These values are measured using the building’s primary energy demand and the

transmission heat loss.

The energy efficiency class is indicated by the various Efficiency House levels, as defined
by the figures 40, 55, 70 and 85. The smaller the number, the lower the property’s energy
consumption as compared to a reference building that meets the minimum requirements
of the German Buildings Energy Act (GEG). For example, an Efficiency House 55 consumes

just 55 percent of the primary energy required by the GEG reference building.

EU Emissions Trading
System (EU ETS)

Emissions Trading System (also known as a cap and trade system) refers to a system, in
which a cap is set on the emission of specific substances and a corresponding amount of
allowances is made available for that quantity of emissions. These allowances can then
be traded between emitters. The EU ETS functions as a cap and trade system governing
the emission of greenhouse gases for certain sectors within the EU. The current version
of the system is referred to as EU ETS I. A proposed amendment to ETS | will cover
additional sectors, including buildings and transport, at which point the system will
become known as EU ETS Il

Final energy

Energy used by end users (households, businesses, industry), such as electricity, petrol
and heating oil. The final energy equates to the primary energy used for producing the

final energy sources minus transport and conversion losses.

Housing benefit

In Germany, housing benefit is an allowance paid to low-income households to help
cover the rent or other housing costs (in the case of owners who live in their own home).
Entitlement to housing benefit and the amount paid depend on the number of household
members to be taken into account, total household income and the amount of the

eligible rent or housing costs.

Landlord-tenant dilemma

The landlord-tenant dilemma refers to the fact that landlords have little incentive to

invest in energy efficiency retrofits if the tenant pays the energy bill.
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Lock-in effect

The lock-in effect refers to the situation where older people in particular require less
living space, but tend to remain in their existing flat or house instead of reducing their
living space accordingly. The lock-in effect is caused by, among other things, a limited
supply of affordable and accessible housing, making it more difficult to move into a more

suitable home.

On-bill payment

With on-bill payment schemes, the cost of energy retrofits or other energy efficiency
measures is repaid via the energy bills of the building owners. Energy supply companies or
other financing partners grant the building owners a loan for the retrofit measures. The loan

is repaid by means of a fixed levy on the building’s energy bills over a set period of time.

One-stop shops

One-stop shops provide support for private households seeking to carry out energy
efficiency retrofits with financing solutions. There are private, public and semi-state-run
one-stop shops. Some of the business models are similar to those of energy service
companies, some focus on providing advice and support for the retrofit process and
some offer a comprehensive renovation package, sometimes even arranging pre-
financing for retrofit measures. Some one-stop shops act as intermediaries between

banks and customers. Others have their own financial resources they can make available.

On-tax financing

On-tax financing provides long-term financing for investment in energy efficiency
measures carried out on buildings. Such schemes are based around municipalities, which
first raise capital by issuing bonds (mostly municipal bonds) to private investors. The
municipalities provide the funds obtained from the bond issue to the building owners
participating in the on-tax financing programme for investment in energy efficiency
measures. The building owners pay back the loan they received by paying an additional

special levy on their annual property tax bill for a set period of time.

“Polluter pays” principle

In greenhouse gas accounting, emissions are attributed to different sectors (for example,
the energy sector). Two different accounting approaches are used: the “source” principle
and the “polluter pays” principle. The “polluter pays” principle considers all emissions
related to the respective sector. Using this approach, emissions that would be credited to
other sectors using the “source” principle are allocated proportionately to the consuming
sector. This means, for example, that the emissions from generating electricity and
district heating or from the production of materials for building homes are attributed

proportionally to those buildings.

Primary energy

The energy content of a naturally occurring energy source that has not yet been
processed (for example lignite, hard coal, crude oil, natural gas). In the case of wind, solar

and hydropower, primary energy is calculated from the electricity that is generated.

Smart meter

Smart meters are intelligent metering systems that provide the digital infrastructure for a
future energy system based on renewable energies. A smart meter comprises a digital
electricity meter and a communication unit (smart meter gateway). Unlike the
conventional analogue (usually black) disc meters, a digital electricity meter can
accurately detect not only the current meter reading, but also the actual power

consumption and the actual usage time (e.g. the day, week, month, year).

Windfall effect

This occurs when discounts or subsidies, for example, are granted and these financial

tools also benefit people who were not the target recipients.

“Worst first” approach

The “worst first” approach aims to prioritise buildings with a comparatively poor energy

efficiency rating for thermal retrofitting.

Worst Performing Building

The term Worst Performing Building (WPB) is generally used to refer to buildings with a
comparatively poor energy efficiency rating. A WPB typically has a building envelope with
low energy efficiency and a fossil-fuel heating system that is often inefficient. There is no

standardised terminology for WPBs.
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1 Introduction

Around 40 percent of greenhouse gas emissions (GHG emissions) in Germany can be attributed to the
buildings sector if all emissions from construction and use as well as the upstream process chains are
taken into account. A nationwide upgrade of energy efficiency in buildings is needed if Germany is to
achieve climate neutrality by 2045. The transformation process required for this is known as the ‘heat
transition’. It is a multidimensional challenge necessitating solutions to technical, infrastructural,
economic, social and societal issues.

GHG emissions in the buildings sector have fallen only slightly in recent years. In order to achieve the
objective of climate neutrality within the next 20 years (i.e. by 2045), efforts must be redoubled and
greatly accelerated. The focus of this discussion paper lies on the building stock. As heat consumption in
buildings is a dominant factor, measures for upgrading the energy efficiency of the building envelope and
switching to climate-neutral heating systems must be the main priorities from a technical perspective.
However, the heat transition is characterised by closely interwoven social and societal factors. The
measures required interfere significantly with the daily lives of residents. Low-income households are
affected more severely by rising energy prices, but are often unable to reduce energy costs by upgrading
or thermally retrofitting the buildings they inhabit. Questions of social justice and fair burden sharing thus
have a significant bearing on the acceptance and active promotion of climate policy measures. A
sustainable heat transition must therefore take both technical, environmental and social factors into
account. This Discussion Paper identifies 17 action areas for implementing and speeding up a socio-
ecological heat transition. Three key topics have been highlighted in the process:

e Worst Performing Buildings (WPBs) (see Chapter 3): Of all building types, WPBs — i.e. buildings
with the lowest energy efficiency — hold the greatest potential for a rapid reduction in emissions.
This paper therefore examines the following questions: Which buildings are classified as WPBs?
Who owns and lives in these buildings? Why is it so important to prioritise them and how can this
process be driven forward?

e Social sustainability in the heat transition (see Chapter 4): Transformation projects must be
implemented in a socially sustainable manner, so the following questions are addressed: Which
groups are especially vulnerable because changes in energy prices or housing costs have a
particularly high impact on them but, while at the same time, they cannot afford such measures?
What role do the living space used by households and their energy consumption play in this
regard? What can be done to support these vulnerable groups and what role do communication
measures play in the success of the heat transition?

e Data pool in the heat transition (see Chapter 5): In Germany, the availability, accessibility and
quality of building-related data are insufficient, which means a data basis for the heat transition is
lacking. This paper therefore addresses the following questions: How is the data situation in the
buildings sector in Germany at present? Where are the key gaps? What measures could be taken
to improve the data situation?

This is preceded by a section (see Chapter 2) considering overarching action areas relating to the
fundamental architecture of energy policy in the buildings sector, which can work across various areas of
the heat transition with the help of accompanying measures. These action areas thus provide the
framework for the key topics dealt with in the chapters that follow. Focusing on the selected topics means
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that only certain aspects of the heat transition are addressed here. However, shining the spotlight on
WPBs does not mean there is no need to also further upgrade the energy efficiency of the remaining
building stock.. New buildings — where ‘grey emissions’ during the buildings’ construction have a far
greater impact — are not examined in detail either. Other considerations, such as requirements in terms of
network infrastructure, are only dealt with in passing, if at all.

This Discussion Paper from the joint academies’ project “Energy Systems of the Future” (ESYS) is based on
the findings of the ESYS working group “Energy Transition of the Built Environment“. As well as composing
the ESYS Discussion Paper, the working group has also compiled an ESYS analysis [1], which takes a more
detailed look at the action areas, challenges and background factors discussed in this paper. Within the
German academies of sciences, the project Building & Living — a platform for networking, synthesis and
transfer (at acatech — National Academy of Science and Engineering) and the interdisciplinary research
group Constructing differently — to save resources and protect the climate (at the Berlin-Brandenburg
Academy of Sciences and Humanities) are likewise examining the questions surrounding the
transformation of the buildings sector.


https://en.acatech.de/project/building-and-living/
https://en.acatech.de/project/building-and-living/
https://anders-bauen.bbaw.de/en/homepage/
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2 Providing the right framework

e  Action area 1: Establish a mix of levers and mechanisms for efficient climate action and protect vulnerable

groups from a disproportionate financial burden
e  Action area 2: Redistribute revenue from carbon pricing
e  Action area 3: Keep an eye on fiscal feasibility — sharpen spending focus and increase revenue
e  Action area 4: Upgrade buildings in a targeted way using the “worst first” approach
e  Action area 5: Apply and research technical and organisational innovations more thoroughly

e  Action area 6: Step up efforts to tackle the shortage of skilled workers

Action area 1: Establish a mix of levers and mechanisms for efficient climate action and
protect vulnerable groups from a disproportionate financial burden

The system of carbon pricing for the buildings sector, which was introduced in 2021 under the German
Fuel Emissions Trading Act (BEHG), essentially creates a stable and long-term framework for an extensive
transformation. This is because (continuously rising) carbon prices increase the pressure on stakeholders
to take action by investing in emissions reduction measures without any need for additional large-scale
funding mechanisms or technology programmesin the long term. [2] Sufficiently high carbon prices
therefore provide a crucial economic framework for a successful heat transition.

However, there are various factors that can counteract the incentive effect of carbon pricing for
buildings. For instance, households might be deterred from actually taking economic measures to reduce
greenhouse gas emissions. Households’ options for action may be limited by a lack of infrastructure (for
example, connection to a heat grid). Present bias can also lead households to decide against a retrofit of
the building by prioritising decisions affecting the present or the more immediate future over those
whose effects are more distant. This is compounded by the fact that investment in buildings tends to be
capital intensive and often only pays off in the long run. The landlord-tenant dilemma can also render
retrofit incentives ineffective. Rising carbon prices can then result in a significant financial burden for
certain households.

Executing the heat transition therefore requires complementary measures that supplement the key
mechanism of carbon pricing, tackle the problems outlined (e.g. on the behavioural side) and can thereby
prompt the necessary action. These include, for instance, customised information and advisory services or
access to loan financing in order to address liquidity shortfalls. Subsidies can additionally provide
incentives for the thermal retrofitting of buildings.! Social policy instruments can reduce social hardship
and therefore supplement the mix of mechanisms and levers — where necessary and appropriate — to
bring about a socio-ecological heat transition.

1 With a view to using (limited) state funding as effectively as possible to speed up the heat transition, this study focused mainly on those
market-based mechanisms that empower vulnerable groups in particular to contribute to the thermal retrofitting of their buildings. These are
primarily subsidy programmes. Further market-based mechanisms that could potentially also be significant, such as tax relief, were not
included in the in-depth examination because they have only a minor effect on their own within a group of low-income building owners.
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Action area 2: Redistribute revenue from carbon pricing

Studies show there is generally greater support for carbon pricing with redistribution of revenue. [3] This
kind of redistribution can help to reduce the burdens imposed by energy and climate policy. Steps should
therefore be taken quickly to regulate the redistribution of revenue in the long term. However, the
question of what form such a redistribution model could actually take in Germany is still in doubt and
subject of public debate.

At present, carbon pricing revenues in Germany are redistributed to the extend that financial resources
from the Climate and Transformation Fund (KTF) are provided for the Federal Funding for Efficient
Buildings (BEG) programme and, since July 2022, for partially funding payments under the Renewable
Energy Sources Act (EEG). The 24th federal government in Germany, formed by the SPD, Alliance 90/The
Greens and the FDP, announced the payment of an income transfer (‘climate bonus’) in their coalition
agreement. Similar models already exist in Austria and Switzerland, for example. The climate bonus could
be paid as an equal amount for everybody or the payment could be linked to income. In addition, carbon
pricing revenue could also be redistributed to the population by lowering levies, fees and taxes in the
energy, environmental and climate sectors, such as grid fees and electricity taxes. There is also talk of
cutting taxes that are not directly related to energy, environmental and climate policies, such as taxes on
labour and income.

The measures have different distributional effects — an income-linked climate bonus payment would have
a more progressive distributional effect than paying an equal amount to everybody. The options also
differ in terms of the administrative work involved and their practicability. For example, if the repayment
scheme entails a needs assessment, additional administrative work can be expected. Last but not least,
the choice of measure should also take into account how it will be received by the general public. Surveys
and other studies have arrived at different conclusions regarding this question. An international meta-
study comparing 3,500 investigations suggests that support is highest for climate-friendly investments. [4]
The same study found that income-linked transfer payments were rated more highly than uniform per
capita payments. [3] According to a recent study from Germany, however, paying equal amounts to
everybody was the most popular option, while fewer respondents regarded income-linked transfer
payments or climate-friendly investments as their preferred form of redistribution. [5] These factors
should be weighed against each other in order to select the appropriate redistribution mechanism.

Action area 3: Keep an eye on fiscal feasibility — sharpen spending focus and increase revenue

The amount of investment needed for the energy transition can only be estimated to a limited extent due
to the considerable technical, social and economic uncertainties surrounding it. Studies evaluating the
financing requirements for the energy transition in Germany can only work on the basis of current data
and state of knowledge, and obtain different results. Think Tank Agora energy transition, for instance,
estimates an annual investment in climate action of around EUR 147 billion in the period between 2025
and 2045 in its study Klimaneutrales Deutschland. [6] The Klimapfade 2.0 study from the Federation of
German Industries (BDI), meanwhile, anticipates additional investment of approximately EUR 100 billion a
year between 2021 and 2030. [7] And in its Fortschrittsmonitor 2024 report, the German Association of
Energy and Water Industries (BDEW) estimates the investment costs for the energy transition in Germany
during the period 2023 to 2030 to be around EUR 90 billion per year. [8] Although estimates of the actual
investment required to support the energy transition differ, there is no dispute that implementation of
the measures needed for the transition will call for large-scale public and private investment amounting

10
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to several percentage points of German economic output. Investment to upgrade the buildings sector has
a particularly notable impact here.

In order to still have fiscal leeway, adjustments to the public budget can be made. Public spending should
focus more on the goal of climate-neutral transformation by cutting environmentally harmful subsidies in
particular. In addition, planned expenditure from the KTF climate fund that does not directly contribute to
the goals of the energy transition could be swapped out of the fund. Following the collapse of the
24th federal government in November 2024 and with no budget passed for 2025, it is not initially clear
what resources will be available to the KTF in future and for what purpose they will then be used.
Ensuring energy transition investments, such as subsidies for thermal retrofits, are more carefully
targeted could also be of key importance for further increasing fiscal leeway. Indeed, the subsidy scheme
could be more closely tailored to those who cannot finance thermal retrofitting on their own, with any
transitional periods communicated clearly and with sufficient lead time.

Action area 4: Upgrade buildings in a targeted way using the “worst first” approach

Following negotiation of the EU Energy Performance of Buildings Directive (EPBD), WPBs (see Chapter 3)
have become the focus of energy policy measures. Concentrating on this particular building segment can
be beneficial for the following reasons:

o Efficiency of thermal retrofitting: WPBs are notable for their above-average GHG emissions. This
means that targeted thermal retrofitting of WPBs is generally more economically efficient than a
retrofit strategy covering a much broader section of the building stock.

e Low-temperature capability: Sufficiently ambitious upgrading of WPBs (see Action area7)
enables efficient operation with a new heat generator (electric heat pump, district or local
heating in the future) and thereby prepares buildings for climate-neutral heat supply with lower
energy costs.

e Social compatibility: WPBs are more likely to be inhabited by people with low financial resources
compared to the average for owners who live in their own home. [9] Provided that the thermal
retrofitting of WPBs is backed by suitable funding measures, it can therefore help to support
vulnerable groups.

e Ownership structure and decision-making powers: The majority of WPBs are single and two-
family homes (STFH) with clear ownership structures. In most cases, the owners of STFHs are
private individuals who can make decisions regarding the thermal retrofitting of WPBs more
quickly than, for example, communities of owners in apartment buildings. [9]

11
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Action area 5: Apply and research technical and organisational innovations more thoroughly

The research and further development of technical and organisational innovations can aid energy-

efficient retrofitting of the building stock — even though the existing thermal retrofit backlog is not the

result of technological issues. Key elements include:

Increasing serial thermal retrofitting: This comprises, on the one hand, the entire planning,
tendering and awarding process, which can be streamlined significantly through systematisation
and digitalisation, and, on the other, industrial prefabrication of everything from individual
components to completely coordinated and integrated system elements. This allows processes to
be slimmed down and costs reduced.

Research and development at the material and component level: These include, for example,
high-insulation materials, facade elements and insulation systems based on renewable raw
materials, vacuum glazing and high-insulation, slim window frames, high-temperature heat
pumps and heat pumps with an improved life cycle assessment.

Transfer from research to construction practice: For this purpose, a research platform or
infrastructure — similar to a real-world laboratory — could be created that provides a “protected
space” for secure and low-threshold experimentation.

Action area 6: Step up efforts to tackle the shortage of skilled workers

The heat transition is currently being slowed down severely by the shortage of skilled workers, which is

expected to worsen significantly. Various measures are therefore needed that go hand in hand:

12

Participation in the labour market: Demographic change could be tackled by increasing the
involvement of older people to the degree possible in the construction and building services
industries. [10] In addition, women have so far been under-represented in energy transition jobs. [11]
Barriers to access could be removed so that women have more opportunities to be involved. [12]

Migration: Recruitment of workers should be expanded by means of advertising and information
services abroad. [10] As well as facilitating the integration of people, good and rapid training
measures should be developed and introduced (training-based migration) in order to quickly
build up knowledge and practical skills.

Vocational and further training: At present, a tendency to stick resolutely to conventional
technologies is still sometimes apparent, particularly in heating technology companies. Provision
of further training in relevant areas should therefore be expanded. Unifying the various training
offerings on a single platform can make it easier for companies to offer such trainings. [12]

Digitalisation and automation: Digital solutions can increase productivity and reduce skills gaps.
Examples here include Building Information Modelling (BIM), serial thermal retrofitting and digital
assistance systems. [10]



Energy Systems of the Future

3 Speed up thermal retrofitting of Worst Performing Buildings and support
owners

Key challenges:
e Worst Performing Buildings are responsible for a large share of GHG emissions in the buildings sector.

e  So far, this buildings segment has not been properly addressed, with a poorly focused strategy making it unlikely

that climate targets will be met.

e Owners of Worst Performing Buildings often have only limited financial resources and limited abilities for thermal
retrofitting.

Specific action areas:

e  Action area 7: Identify Worst Performing Buildings and set target measures

e  Action area 8: Provide targeted funding for thermal retrofitting Worst Performing Buildings that is tailored to the
target group

e  Action area 9: Examine further measures for addressing the issue of Worst Performing Buildings

3.1 Background and required action areas

WPBs are buildings that are characterise by acomparatively poor energy efficiency rating. They generally
have a building envelope with low energy efficiency and an inefficient heating system running on fossil fuels.
There is no uniform definition, however, due to differing evaluation methods. Indeed, there are major
variations in how WPBs are classified within the European Union (EU), which greatly restricts comparability
between countries. The definition used in this Discussion Paper is based on a study commissioned by ESYS
and conducted by the Institute for Ecological Economic Research (IOW), according to which the 40 percent
of buildings with the highest annual final energy demand per square metre of floor space (primarily heat)
are classified as WPBs. [9] This definition is thus largely in line with the interpretation at EU level, according
to which the 43 percent of residential buildings with the lowest energy efficiency are deemed to be WPBs. It
also comes close to the current German protocol, which stipulates that buildings with an energy efficiency
rating of H or an annual final energy demand/consumption in excess of 250 kilowatt hours per square metre
of floor space are classed as WPBs.

The inadequate data available for the buildings sector in Germany (see Chapter 5) means that the process
of identifying buildings with the lowest energy efficiency (and their owners or residents) is only
approximate and subject to a high degree of uncertainty. The IOW uses a combination of year of
construction, building type and state of refurbishment to identify the WPBs.

13
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Figure 1: Combined distribution of Worst Performing Buildings in Germany by year of construction and building type.
*SDH=semi-detached house, **RU=residential units. Source: IOW 2023. [9]

Figure 1 makes it clear that STFHs built prior to 1978 — i.e. before the introduction of the first Heat
Insulation Ordinance in Germany — feature particularly prominently among WPBs. The group of detached
single-family homes (SFH) alone accounts for more than half of all WPBs. Expressed in figures, this means
approx. 6.5 million STFHs are rated as WPBs. Apartment buildings (AB), on the other hand, are less of a
consideration for the WPB segment with an estimated total of 750,000 buildings, equating to a share of
about ten percent. [9] The present analysis was deliberately based on the number of buildings and not the
residential units or building floor area, as more extensive retrofits are usually planned for an entire
building for structural reasons, especially in the case of STFHs.

When the state of refurbishment is also taken into account, detached STFHs (and semi-detached SFHs)
built before 1978 that have already been partially refurbished are likewise ranked among the WPBs. This
even applies to fully refurbished buildings in the case of single-family homes built before 1919, as the
retrofit measures carried out in the past were not usually sufficient to increase energy efficiency to a
suitable level. By contrast, in the apartment building segment only larger non-refurbished or small
partially refurbished buildings (built between 1919 and 1948 in this case) are classed as WPBs.

Just 22 percent of the buildings in the SFH segment are rented out. [9] STFH owners who live in their own
home therefore have an important role to play when it comes to a “worst first” strategy. It is true that
building owners generally have a higher income than tenants (see Chapter 4) and are less likely to receive
social benefits. If income and year of construction are combined, however, it can be seen that low-income
households tend to live more in older properties, a large proportion of which are WPBs. Studies on the
link between income and state of refurbishment furthermore indicate that owners with lower incomes
often carry out energy efficiency retrofits that are less extensive and of a lower standard compared to
those with high incomes. [9] This again means it can be assumed that the residents of WPBs tend to be
owners living in their own homes with comparatively low incomes. [9] So far, however, it has only been
possible to estimate such information due to inadequate data. Nevertheless, it is widely recognised that
many households living in WPBs do not have the financial resources necessary to thermal retrofit their
buildings on their own. Options for borrowing and the willingness to do so are also limited in many cases,
especially as owners living in their own home tend to be older. The “worst first” approach therefore
requires support to be given primarily to those in a weaker financial position. In this regard, a thermal
retrofit strategy tailored to the socio-economic circumstances of the owners is needed.
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3.2 Specific action areas

Action area 7: Identify Worst Performing Buildings and set target measures

It is difficult to clearly identify WPBs on the basis of the inadequate data available. The approach currently
used under the Federal Funding for Efficient Buildings (BEG) programme combines year of construction
and state of refurbishment to define WPBs. The IOW follows this same approach for its evaluations,
supplemented by the additional factor of building type. Considering the results from the I0W, an even
more pragmatic approach would be to classify all residential buildings built prior to the first Heat
Insulation Ordinance as WPBs. A demand-based energy certificate would then be used to verify
classification as a WPB — and thus eligibility for the corresponding funding (see Action area 8) — before
retrofitting is carried out (see Chapter 5). At the same time, this would also make it possible to evaluate

the retrofit measures’ impact on energy efficiency on an individual basis.

Achievable energy efficiency targets would have to be set for WPB upgrades that are based on low-
temperature capability for heating. This would enable heat pumps, which are expected to supply the
majority of STFHs in the long term, to be used efficiently. In this way, buildings could additionally be
readied for connection to district/local heating grids, which are also set to be used increasingly for
providing lower supply temperatures in the future. According to the standards developed by the
Kreditanstalt fir Wiederaufbau development bank (KfW), the KfW Efficiency House 70 level for STFHs —
which equates to the Efficiency House 85 standard when considering the transmission losses of the
building envelope alone — would ensure low-temperature capability. Any specifications should leave

enough margin to take, for example, structural and context-related constraints into account.

Action area 8: Provide targeted funding for thermal retrofitting Worst Performing
Buildings that is tailored to the target group

In view of the high cost of thermal retrofits for WPBs, the current incentives in the form of carbon pricing
and subsidies are often insufficient to enable owners with lower incomes or limited assets to undertake a
(more comprehensive) refurbishment. Focusing more carefully on building type and actual needs could
prevent windfall effect and ensure funding is increasingly directed to where it is most needed to carry out
thermal retrofitting as efficiently as possible. This would also help to limit the amount of public spending
required (see Action area 3):

e Building-based focus: The specific funding rates for WPBs should be significantly increased. Until
now, WPB retrofits have been eligible for a bonus of ten percent under the BEG programme.
Funding for WPBs could be increased by gearing the funding regime more to this particular
building segment.
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e Needs-based focus: A more income-based system of funding could be particularly beneficial for
lower-income owners. This would be a useful complement to the income-based support available
for heating systems under the BEG programme. There are various proposals for how income-
based funding could work in practice. [13; 14] The fundamental aim for any restructuring of the
funding arrangements should be to ensure appropriate funding rates for carrying out energy
efficiency upgrades to WPBs in accordance with the minimum standards referred to in Action
area 7 (KfW Efficiency House 70). Financing could also be provided from the EU’s Social Climate
Fund, which will be launched at EU level with the introduction of the European Union Emissions
Trading System for Buildings and Road Transport (EU ETS Il) in 2026 with the aim of supporting
disadvantaged and particularly vulnerable households. [15]

In view of the high level of investment required for building envelope upgrades and new heating systems,
there may also be an increasing need for alternative financing models that pave the way for thermal
retrofitting without the use of own capital or other traditional financing options. These include on-bill
payment schemes and Property Assessed Clean Energy (PACE) financing or on-tax financing, where
owners are provided with capital for investment in thermal retrofits that has to be paid back either via
energy bills or property tax. The government-subsidised heat pump leasing scheme for low-income
households in Germany is another option.

Action area 9: Examine further measures for addressing Worst Performing Buildings

The selected mix of mechanisms and levers is fundamentally dependent on a number of different factors
(see Action area 1). As of now, there are no regulatory standards for retrofitting WPBs in Germany. If the
objective is to achieve rapid thermal retrofitting in the residential sector that targets WPBs as a priority
(despite potential social and political resistance), a mix based on subsidies (see Action area 8) on one
hand and the progressive implementation of regulatory requirements known as Minimum Energy
Performance Standards (MEPS) on the other hand would seem to be an effective approach. Modelling
indicates that the introduction of MEPS can increase the rate of thermal retrofitting and reduce emissions
in the buildings sector. [16] In addition, they provide planning certainty at the micro level for owners’
investment decisions, although the potentially higher costs resulting from MEPS must be kept in mind.
Other market players could also benefit from mandatory requirements by providing sufficient capacity to
meet the demand for thermal retrofits.

With regard to the possible implementation of MEPS, a sufficient lead time of about five to ten years
should be defined that gives owners enough time to initiate thermal retrofitting with the help of funding
and reach the agreed level of ambition. Introducing tapered subsidies could act as an incentive for being
the first to carry out a thermal retrofit (‘first movers)’. The steady rise in carbon prices will provide further
impetus for retrofitting. The trigger points for MEPS could also be phased in gradually in a sensible way.
Initially, retrofitting to the agreed level of ambition could become mandatory following a transfer of
ownership, for instance, or when a property is newly let or the heating system replaced. In the final step,
a fixed deadline could be set by which time retrofitting must have been carried out, regardless of any
trigger points. The timeframe for this is defined by the goal of climate neutrality in 2045. Exemptions, for
example for senior citizens, may need to be factored in here. Comprehensive information and advice on
possible obligations and the options for complying with them should also be offered to accompany a
potential introduction of MEPS. The proposed phasing-in of MEPS would provide sufficient time for this
on account of the long lead times.

16



Energy Systems of the Future

4 Strengthening social sustainability in the heat transition

Key challenges:

e Complex social situations, differing mentalities and polarised discourse can jeopardise the implementation of the

heat transition.

. Key mechanisms such as the modernisation levy run the risk of worsening the economic situation of vulnerable

groups.

e  Theincrease to date in per capita floor space and energy consumption counteracts the rise in energy efficiency.

Specific action areas:

e  Action area 10: Improve communication, anticipate trigger points and take into account different mentalities
e  Action area 11: Enable and institutionalise participation and localised support in everyday life

e  Action area 12: Prevent the retrofit costs/housing costs dilemma through reform of the modernisation levy

e  Action area 13: Mitigate social hardship using socio-political mechanisms

e  Action area 14: Improve the diversification of housing options and promote space-saving living

4.1 Background and required action areas

Political strategies and activities that seek to bring about a transformation towards sustainable socio-
ecological systems face a broad spread of challenges. They have long-term goals, but must realise them
within the framework of current policies, structures and lifestyles, and they also have a direct impact on
people's everyday lives. This means that people may be confronted directly with restrictions and burdens
in the short term, but will in some cases only experience positive effects of the measures indirectly and
much further down the line. A socio-ecological energy transition in the buildings sector should therefore
address these burdens and support vulnerable groups, in particular, with the aim of employing suitable
measures to establish fair distribution of costs and benefits. At the same time, acceptance and active
promotion of the heat transition should also be encouraged through positive narratives and participation.

Communications focusing on the heat transition and ways of participating in it have a key role to play in
achieving acceptance among the population. Scientists have pointed to specific challenges when it comes
to communicating the implementation of the measures involved. [17] One issue here is that the public in
Germany view the energy transition as an important political challenge, but also feel there have been
shortcomings in the implementation of the energy transition and deficiencies when it comes to easing
the burden on citizens. [18] In terms of participation, there is also criticism that the mechanisms for the
energy transition in Germany are or have been particularly difficult to access for people from lower social
classes. [19] In recent years, we have seen increasing polarisation in the debate on climate policy and
decidedly negative reporting on measures such as the German Building Energy Act, often combined with
misinformation. [20] One difficulty here is the frequently emotional framing of factual information. These
kinds of affective narratives play a central role in political communications and the exploitation of
emotions — particularly in populist discourse, which often uses highly emotive angles to over-simplify and
distort complex political realities. [21] When combined with a lack of knowledge among the population
and members of the media, heavily emotive discourse can increase susceptibility to misinformation and
insecurity. [22] Sociological studies also show that climate and energy policy is increasingly being cited in
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political debate to stoke fear of economic harm and social decline. [23; 24] As well as the technical and
economic aspects involved, the implementation of the heat transition therefore also requires carefully
managed communications, opportunities for broad-based participation and consideration of social
tensions in order to reduce societal resistance and promote long-term acceptance.

Alongside communication of and participation in the heat transition, how it works on a societal level is
also a hugely significant part of public acceptance. Here, it is important to bear in mind the high degree of
heterogeneity at play when it comes to both technical building condition/state of refurbishment and the
socio-economic characteristics of the tenants and owners. It is particularly important to show due
consideration and support for vulnerable groups and to prevent the occurrence of energy poverty. Energy
poverty is the result when income poverty, high energy prices and energy-inefficient living conditions
converge, which is why both tenants and owners can be affected. [25] In order to address energy poverty
in all its guises, an extremely delicate interplay of energy and social policy is needed, coupled with a
variety of measures for strategic implementation of the heat transition, plus advice and support services.

Another important aspect of how the heat transition works on a societal level is the focus on tenants —
above all those on low incomes. Germany has a high proportion of its population living in rented
accommodation when compared with other EU countries. [9] In addition, almost 96 percent of
households receiving state benefits for housing costs live in rented apartments, many in ABs. This group
accounts for 11.2 percent of households in the rental housing segment overall. [26] Housing costs, which
are made up of rent and energy costs, make up an especially high proportion of the income of tenants on
low incomes, so this group are particularly severely affected by rises in rent and energy costs. [27; 28] A
combination of social and energy policy mechanisms and tenant protection systems are therefore
important to protect vulnerable groups from the risk of energy poverty.

Tenants also play an important role when it comes to the process of energy efficiency retrofitting. Here,
the modernisation levy makes its presence felt by allowing landlords to transfer part of the cost of
modernisation measures to the rent they charge tenants. However, in practice this can lead to rent
increases being higher than savings in energy costs. The INVEST Wédrmewende project supported by the
German Federal Ministry of Education and Research (BMBF) recently revealed that energy efficiency
retrofits in the cases examined could not be implemented in a cost-neutral manner. [29] It is also clear
that the modernisation levy creates insufficient financial incentives for landlords and therefore does not
adequately address the landlord-tenant dilemma. [30] In markets with rising rents, in particular, there is
little in the way of incentives for landlords to carry out energy efficiency modernisation measures, as they
can push through rent increases up to the local comparative rent without doing any modernisation work.
With this in mind, options for reform should be discussed that create incentives for energy efficiency
retrofitting but do not increase rents disproportionately.

Another important lever in implementing the heat transition is the space and heat used by households,
which has a significant effect on emissions in the housing sector. Floor space per capita has risen over the
last two decades, which can be traced back to various economic, demographic and social factors. [31] Per
capita living space varies according to different household characteristics, such as the age structure of the
residents, the type of household and socioeconomic status. [32; 33; 34; 35] When it comes to age structure,
the lock-in effect plays a particularly significant role — i.e. the tendency of people to stay living in their
apartments or houses even when there is less demand on space than there used to be, e.g. when household
members move out. It can be assumed that the lock-in effect might be reduced among people looking to
relocate or change their circumstances if sufficient suitable and affordable living spaces were available.
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Per capita final energy consumption for housing has also increased over recent years. [36] This is due in
part to the increase in floor space per capita. However, final energy consumption per square metre of
living space also rose between 2010 and 2020, despite expectations that it would fall as a result of
technical improvements such as the refurbishment of existing buildings. [37] The German Council of
Experts on Climate Change has concluded that this expected reduction in energy demand and
consumption was offset by changing user behaviour.

Efforts to improve energy efficiency have been counteracted to an extent by the increase in both per
capita floor space and per capita final energy consumption. Space-saving living options play an important
role in mitigating these developments, especially with regard to the lock-in effect. In order to meet the
challenges of demographic change, making more flexible use of existing spaces can bear fruit. This
requires adaptable layouts, spaces and furniture, and a greater focus on shared usage and living spaces.
Future policies in the area of construction and housing could be geared much more closely to the life
cycles and needs of individual households, not only to alleviate the problems of housing affordability and
dwindling home ownership, but also to reduce housing shortages.

4.2 Specific action areas

Action area 10: Improve communication, anticipate trigger points and take into account
different mentalities

Communication of energy and climate policy plays a critically important role in providing a bridge
between scientific knowledge, political decision-making and the participation/engagement of the
population. The challenge for political actors, the media and civil society organisations lies in
communicating the complex topic of climate change in an understandable way that motivates people to
act, but without fuelling insecurity or fear.

Emotional aspects should also be taken into account so that defence mechanisms resulting from fear,
anger or powerlessness can be responded to effectively by focusing on positive narratives and future
perspectives. Scientific knowledge on trigger points can be used to understand which topics may cause
public controversy and how their potential for conflict may even be increased by wrong-headed
communication and insufficient consideration of social aspects. Out of this come the following general
recommendations:

e Develop depolarisation strategies: Findings from research into trigger points can be used to
analyse specific polarisation risks and identify opportunities for strategic communication. This
includes targeted action against misinformation and disinformation, with a particular focus on
social media. Conversely, depolarising communications content should be formulated and
distributed/posted that emphasises a common ground— such as the continued high level of
support for the energy transition and a widely held concern for the future — rather than pitting
different groups within society against one another.

e Differentiate according to target groups and mentalities: For target-group-orientated
communication and related policies, it is important to better understand the target groups you
are looking to address in all their diversity. Research into socio-ecological mentalities can help us
identify what kind of reasoning different target groups respond to and how measures and
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strategies can be better communicated to highlight their relevance in the everyday life and living
environments of the households in question. It could make sense to steer existing communication
formats — such as public dialogue and the Forschungsforum Energiewende (Research Forum
Energy Transition) platform in Germany — more firmly towards providing a gateway between
science and the public sphere, and to tailor them to different target groups within the population.

e Understanding of defence mechanisms: From a communications standpoint, it is important to
understand the fears and insecurities that people develop regarding climate change. For political
communication, it is also advisable not to ignore feelings and emotions, but to integrate them
into a critical reflection process. Political narratives should therefore not only engage on an
emotional level, but also make the multiple facets and contradictions of political processes visible
in order to achieve greater democratic participation.

Action area 11: Enable and institutionalise participation and localised support in
everyday life

When it comes to implementing municipal heat planning in Germany, the involvement of the public,
public interest organisations, grid operators and other relevant municipal actors in the process is
mandatory. [38] Regional services offering advice and help with participation can advance and support
information sharing and the development of expertise, and drive active promotion of the process. To
improve knowledge levels about the heat transition among the general public, it is important to establish
centralised and decentralised structures for information, participation and implementation support.

The establishment of local contact points for the heat transition can create opportunities for residents to find
out more about municipal plans, types of support for energy efficiency retrofitting, as well as tenancy law and
other subject areas, and to become active promoters of the heat transition. The key here is to provide target-
group-orientated information in order to make participation formats accessible for all population groups. In the
context of WPBs, this is particularly relevant for households of older people in outlying areas, whose
motivations for thermal retrofitting should be addressed appropriately.

Strategic alliances between municipal organisations, public or civil society organisations (such as
consumer advice centres, and associations in the housing and energy sectors) and private sector
stakeholders (e.g. energy consultants and tradespeople) can create a local or municipal architecture of
responsibility that provides a range of advice and support services for its citizens. The example of the one-
stop shops familiar in France can provide guidance here.

Action area 12: Prevent the retrofit costs/housing costs dilemma through reform of the
modernisation levy

The retrofit costs/housing costs dilemma and the modernisation levy in its current form create a
disadvantageous situation for both landlords and tenants in many cases, at the same time as hampering
the progress of thermal retrofitting. While the levy in force since 2001 has improved the quality of rented
apartments in many places, increases in rent have sometimes far outstripped energy savings. Since
changes to the regulations were introduced in 2019, and with the additional impact of higher interest
rates and construction costs, the levy has also become less attractive for landlords and also prevents

refurbishments to improve a building’s climate footprint.
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To prevent these dilemmas occurring and to carry out energy efficiency retrofits in the interests of all
stakeholders and in line with climate policy goals, a variety of models are under discussion that involve
a reworking or reform of the modernisation levy. The following options should be weighed against
each other as far as their socio-ecological implications and feasibility are concerned:

e (Partial) “warm rent” model: The coalition agreement concluded by the 24th federal government
in Germany included an option to switch to a Swedish-style “warm rent” or “partial warm rent”
model. Here, landlords cover the cost of heating and hot water in full and are therefore
incentivised to carry out energy efficiency retrofits. However, tenants have no incentive to adopt
energy-saving habits, as they are not bearing the costs.

e Environmental rent index: An environmental rent index prices the energy efficiency of a building
into the rent level. Rent increases would then only be possible up to the standard local
comparative level and tenants would therefore be protected from excessive costs. Apartments
with a higher level of energy efficiency could in turn be rented out at a rate above the local
comparative rent, incentivising landlords to invest in them.

e Focus on energy efficiency retrofitting: This model involves modernisation costs for
refurbishments that increase energy efficiency being passed on to tenants, but also states that
rises in rental costs should not exceed savings in heating costs. The Commission of Experts on Gas
and Heating appointed by the 24th federal government sees the state as having a duty here and
calls for “state support to be structured in such a way that landlords can carry out refurbishment
that is almost neutral in terms of warm rent.” [see p. 11, 39] A switch to an energy savings-linked
or assessment-based levy could provide an effective solution here.

Action area 13: Mitigate social hardship using socio-political mechanisms

A variety of socio-political mechanisms are available to provide protection for vulnerable groups, which
can either be strengthened or newly introduced. These mechanisms are not directly connected to the

heat transition, but can make a significant contribution to preventing social hardship.

With the aim of providing targeted relief for low-income tenants, Wohngeld (housing benefit) was
adjusted in 2023 (creating Wohngeld+) to factor rising energy costs into state support and expand the
group of potential recipients. As not all eligible households apply for this assistance, improved
communication and advice e.g. at Familienkassen (family benefits offices) is required. [39]

The German Federal Institute for Research on Building, Urban Affairs and Spatial Development (BBSR) also
recommends an expansion of social security systems, in the sense that “households must have certain
financial means to realise energy efficiency and greenhouse gas savings at home, e.g. balcony power
plants or smart thermostats with built-in time switches.” [see p. 8, 40] The subsidies or financial support
wrapped up in these kinds of small-scale socio-technical measures for individual households could be
provided and communicated in conjunction with other programmes. These include the Germany-wide
Stromspar-Check (energy-saving check) and advice programmes for energy saving operated by consumer
centres, which low-income groups can access free of charge.
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Action area 14: Improve the diversification of housing options and promote space-saving
living

Increasing subsidies for certain forms of housing — such as co-operative housing, co-housing, communal
housing projects and multi-generational households, which may benefit from a continuation of the
Bundesférderung genossenschaftlichen Wohnens programme for co-operative housing — can help to
reduce the otherwise increasing floor space per capita. Co-operative housing can contribute to more
sustainable use of space through communal-use areas. In addition to the aforementioned measures,
conversion projects could also create a broader spread of options for enhancing communal living and

meeting changing housing needs.

Strategies are also required to counteract phenomena such as the lock-in effect that “artificially” increase
floor space per capita and therefore also energy and heat consumption. In particular, people who stay
living in excessively large apartments due to a lack of (affordable) alternatives need both attractive
options and a more diverse housing market. The following strategies are possible here:

e Incorporate flexible layouts into plans for new builds and conversions and provide targeted
support for them: When building new apartments or converting existing buildings, layouts should
be designed to make apartments easier to separate or combine and therefore enable them to be
adapted to different phases of life. This should be an integral part of every public and private
building decision and be included as a criterion in tenders and planning procedures. A broader
range of age-appropriate housing is particularly important in order to minimise the tendency
towards inertia in old age, also because this occupant group will increase in size as part of
ongoing demographic change.

e (Create structures and services to meet the needs of moving home: As well as the energy-saving
considerations involved, there are also sound reasons in terms of social and housing policy for a
needs-based adaptation of the housing situation to different phases of life. Excessive living space
can also result in a feeling of overwhelm for the occupants, and the willingness to move house is
significantly higher among people in transitional situations and older age categories in particular.
To address these situations and needs, accessible advice and service is required for everyday
issues, as provided by the municipal online home-moving programme operated by the city of
Freiburg, in the Breisgau region of Germany. Older people may also be advised to take up
opportunities to share “invisible living space” in their homes — e.g. by subletting space or as part of
Wohnen-fiir-Hilfe home-share initiatives. Furthermore, the modernisation of living space to meet
the age-related needs of occupants should be accelerated in order to make additional living space
available for older people.
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5 Systematise and expand the data pool

Key challenges:

e  The state of knowledge about Germany’s building stock is currently insufficient and hardly provides a reliable basis

for formulating and evaluating policy measures.

e The building data recorded is not extensive enough or of sufficient quality; there are too few energy certificates, for

example, and they are prone to inconsistency and therefore barely comparable.

. Building data in Germany is not collected and made available centrally (in the form of an energy certificate
database, for instance).

Specific action areas:

3 Action area 15: Ensure data is combined and made available centrally

3 Action area 16: Broaden roll-out of energy certificates, standardise energy certificates, deliver quality assurance

and improvements

3 Action area 17: Use further data collection options to ensure monitoring of the heat transition

5.1 Background and required action areas

Too little is known about the building stock in Germany — there is no consistent and comprehensive
database for defining the strategic focus for the heat transition, formulating targeted policy measures and
performing ongoing evaluation of the selected instruments. This applies to both technical data (e.g. the
state of refurbishment of the building envelope) and socio-economic data (e.g. the income and age of the
residents). This is further compounded by the fact that the various technical and socio-economic data
available is barely compatible or suitable for merging as it has been collected at different times, over
various periods and for different samples, making it virtually impossible to carry out a comprehensive
analysis of the building stock and its owners and tenants. Data protection regulations additionally result in
restricted availability of any data that does exist. German law currently prohibits the use of data
contained in energy certificates, for instance. And the data on owners available at tax offices, for example,
cannot be merged for reasons of tax secrecy. A better knowledge of buildings is also needed at the micro-
level; information about the condition of a building serves as a starting point for owners when making
decisions about energy efficiency upgrades. However, surveys show that only one third of owners asked
who live in their own STFH know the energy standard of their property. [41]

The heat plans that all German municipalities have to draw up by 2028 under the country’s Heat Planning
Act have not yet been used to improve the state of (technical) data on buildings either. Many different
data sources are consulted at the municipal level, but the current practice is to access the major
databases on building typologies rather than obtaining building-specific data. Moreover the data has (so
far) not been made publicly available once it has been collected and evaluated, not even for institutions
that have carried out heat planning on behalf of a municipality.

The data required in the buildings sector is already provided in part by a large number of data sources in
Germany compiled by both the state (e.g. Destatis, Eurostat) and private companies (e.g. Techem).
Because they focus on various individual aspects, however, the existing data sources often reach different
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conclusions (see Figure 2), making it impossible to obtain a definitive overall picture. The poor data
quality can be attributed to two factors in particular:

e Data collection methodology: There are too few energy certificates. Also, these are inconsistent,
not comparable due to the use of different methods (consumption/demand certificate), and, in
some cases, of inferior quality. Sampling and empirical approaches relying on the voluntary
submission of data usually suffer from a small number of volunteers. Geodata and remote
sensing approaches as well as the use of artificial intelligence (Al) are still in the early stages of
development.

e Data availability: Building data is not centralised or publicly available. Besides Romania, Germany
is the only other EU member state to not have a complete energy certificate database.
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Figure 2: Distribution of energy efficiency ratings based on various data sources. Percentages refer to the building floor area for energy
certificate database, infas360 and McMakler 2021 and to the number of buildings for co2online 2023. Source: IOW 2023 [9] based on data
from [42; 43; 44].

5.2 Specific action areas

Action area 15: Ensure data is combined and made available centrally

Developing an energy certificate database is key to establishing a standardised nationwide system for
recording and monitoring data. Furthermore, efforts to develop a building register explicitly incorporating
relevant energy data in addition to all basic data on buildings and apartments should be stepped up, as
outlined by the 24th federal government in Germany in its coalition agreement.

In the medium to long term, the digital building logbook that has been incorporated into the EPBD could
form the keystone of a centralised system of data management. It would be able to continuously combine
all data pools and update the available data — with the help of, among other things, the building register,
energy certificates and individual refurbishment roadmaps — as well as keeping information on the
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building materials used. Building owners would have access to the logbook and could pass on data to third
parties in a suitable form.

When it comes to implementing a centralised form of data integration in the buildings sector, it is
essential to apply data protection regulations in such a way that they ensure the protection of personal
rights yet, at the same time, do not prevent the provision and collection of building data. In addition to
this, any bureaucratic barriers should be removed in order to improve the accessibility and linking of
databases at different levels (including between Germany’s federal states and between the federal
government and states).

Action area 16: Broaden roll-out of energy certificates, standardise energy certificates,
deliver quality assurance and improvements

Increasing the number of energy certificates could improve the level of knowledge about the buildings
sector quickly. Further trigger points for issuing an energy certificate should be defined for this purpose.
This is because it has only been necessary to produce an energy certificate for sales, for new leases and
for more extensive thermal retrofit measures up to now. A blanket requirement to produce an energy
certificate could additionally be introduced — e.g. for all buildings built before the introduction of the first
Heat Insulation Ordinance — in order to address the WPB segment more directly (see Action area 7).
Financial support for retrofit measures could also be made contingent on the presentation of an energy
certificate, as is the case in Poland, Portugal and Spain, for example (see Action area 8).

As the roll-out of energy certificates gathers pace, they should be standardised as far as possible; in the
majority of cases, owners have so far been able to choose whether to have a demand or consumption
certificate issued. The following two approaches could be useful:

e Focus on demand certificates: Compared to the consumption certificate, the demand certificate is
better suited for assessing the energy performance of buildings. There is great uncertainty involved in
converting energy consumption to demand. However, differing requirements for private owners and
property management companies should be taken into account. A property management company is
generally well informed about the energy efficiency classification of its properties, so that consumption
certificates might appear more suitable for monitoring the retrofit measures carried out.

¢ Introduction of a combined energy certificate: In a combined energy certificate, the calculated demand
is entered first and then the actual consumption values measured are added at regular intervals. This
would enable continuous monitoring and could also be automated in the medium term.

The expanded roll-out and standardisation of energy certificates should be accompanied by quality
assurance processes in their preparation. Up to now, the person issuing the certificate has had a clear
subjective impact. Two aspects are key to quality assurance:

e Creation of a standardised survey methodology including on-site inspection: Up to now, it has been
possible to issue energy certificates via online portals. In order to enhance the credibility of energy
certificates, on-site inspections (with the option of performing virtual inspections as well) should
become mandatory.
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e Adequate training of accredited issuers: Minimum quality assurance standards should be introduced
for the hitherto unregulated profession of “energy consultancy”. Specialists should have practical
experience in structural thermal retrofits, as this is the only way of determining realistic retrofitting
targets, which are influenced by constructional and contextual constraints. Energy consulting should
also be made more attractive as a profession through the addition of new lines of business, such as
the creation of one-stop shops where the providers, product offerings and information are brought
together under one roof.

At the same time, the substance of energy certificates should be improved. A survey by Germany’s BBSR
institute shows that some private households do not know enough about energy certificates. [45] Such
households do often have a broad knowledge of energy certificates, but not on a detail level. The
modernisation recommendations included with energy certificates are furthermore criticised by
institutional landlords, trade businesses and energy consultants for their general character and limited
practical relevance. In light of this, the feasibility of the recommendations in the energy certificates
should be increased. In addition, economic parameters that are of particular interest to households could
be better integrated too. When expanding the system of energy certificates, consideration ought to also
be given to how the certificates should relate to the refurbishment roadmap at hand. The latter contains
far more detailed information on the building and could be used as a source for the energy certificate.

Action area 17: Use further data collection options to ensure monitoring of the heat
transition

Further data collection methods should be used in addition to energy certificates and case-by-case
refurbishment roadmaps in order to obtain a comprehensive data picture. These may have a crucial role
to play in monitoring the heat transition. They include:

e Censuses and micro-censuses: Both these mechanisms could enable better monitoring of the heat
transition with shorter survey intervals. The scope of the official surveys could also be widened in
order to match building data with data on building owners and tenants more accurately. However,
the possibility of widening the surveys or shortening their intervals should be weighed against the
high costs involved: the 2022 German census cost around EUR 1.5 billion. [46]

¢ Remote sensing and Al methods: Remote sensing methods are suitable for ongoing data acquisition,
can be carried out at short intervals and reduce the cost of data collection. However, they are not
able to record all the data required. Al-based methods offer a wide range of possibilities to detect
patterns in large, heterogeneous datasets and could play a more prominent role in the evaluation of
the building stock in the future.

e Energy consumption monitoring: Energy consumption monitoring makes it possible to assess the
real-world emissions from the buildings sector with great accuracy. Annual meter readings (from
owners or energy suppliers) could be used for this purpose and the data recorded centrally. In future,
the entire process could be carried out digitally by means of smart meters (for heating and electricity)
or automated data extraction from heat generators.
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6 Conclusion

Germany has set itself the goal of becoming climate neutral within the next 20 years. The buildings sector
has a crucial role to play in reaching this objective, as — according to the “polluter pays” principle —it is
responsible for a total of 40 percent of GHG emissions in Germany. This paper sets out key topics that will
be of paramount importance in speeding up and implementing a socio-ecological heat transition:

Worst Performing Buildings: WPBs, the majority of which are STFHs built prior to 1978, are a vital lever
for rapidly reducing GHG emissions in the buildings sector. Buildings should be upgraded to ensure low-
temperature capability for heating. The owners of WPBs predominantly live in their own homes and tend
to have fewer financial resources compared to the average for all building owners, meaning that tailored
funding and financing measures are needed to stimulate energy-efficient retrofitting. Regulatory
requirements (MEPS) could help to further speed up the retrofitting process. However, thermal
retrofitting standards in the residential sector need to be accompanied by targeted subsidy programmes,
adequate transitional periods, and advice and information services.

Social sustainability: A heat transition supported by large parts of society can only be brought about with
sensitively managed communication that takes different social and cultural environments into account
and a strategy that helps to alleviate social hardship. Since socio-economically vulnerable people often
live in rented housing, measures should be taken in the rental sector in particular to prevent the heat
transition causing high financial burdens. Solutions additionally need to be developed to counteract the
increase in floor space and energy consumption per capita by ensuring residential space is designed more
in line with societal needs in urban and housing planning.

State of data: There are significant gaps in the data available on Germany’s building stock that hinder
efficient planning and implementation of measures for the heat transition. The quality and quantity of data
can be improved by means of energy certificates, provided they are used more widely and in a standardised
form. Further, it is vital to have a centralised system for building data. The process here should begin with
the setting up of an energy certificate database and a building register for Germany. In the next stage, a
digital building logbook could be created in the medium to long term that combines data pools.

On a broader level, the requisite framework for energy policy in the buildings sector should be provided
through a mix of mechanisms and levers, with the key mechanism of carbon pricing at its core. Other
approaches designed to, among other things, address the shortage of skilled workers and ensure the
financial feasibility of any fiscal measures should also be pursued.

The key topics examined here underline the nature of the heat transition as a socio-ecological
transformation project with multidimensional and interrelated challenges. This means that, in addition to
the technical aspects involved, social and societal issues also have a particularly important role to play in
its success.
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