
Individual Building Renovation Roadmaps

Factsheet: Germany
Current use of EPCs and potential links to iBRoad

Overview of the building stock
Total building floor area: 

5,413 Mm2 
Share of residential floor area: 

69% 
Number of single-family houses:

15,7 million 1-2 family houses
(about 83% of residential buildings)

Percentage of buildings built before 1990:

85%  
Average residential energy consumption: 

145,3 kWh/m2 

 

Average residential envelope performance:

1.14 W/m2oC (2014)
Renovation rate:

~1%
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Data from the EU Building Stock Observatory (2014), dena Gebäudereport
2016, Statistisches Bundesamt (Destatis), 2017 and federal ministry of 
economy 2017
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Figure 1: German building stock per construction year
(Source: EU Building Stock Observatory)
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The German residential building stock consists of 

approximately 40 million dwellings, about half 

being  multi-family buildings [1]. After the war 

and before the establishment of the first legislation 

implementing building performance requirements 

(the Thermal Insulation Ordinance, which was 

the first ordinance of the Energy Saving Act) in 

1977, about 7 million buildings were 

constructed, most of them highly inefficient 

today [2] [3]. In 2015, the building sector 

accounted for about 40% of the total final 

energy consumption [4], with gas and oil as main 

energy sources for heating. While new types of 

heating systems are trending, with, for example, 

heat pumps accounting for 20% of heating 

systems in new buildings, the share of gas-fired 

heating systems is gradually declining (~50% of 

heating systems in new buildings). Despite this, 

gas boilers are still dominating the market for 

heating systems in the residential sector. 

Private renters are dominant in residential 

dwellings, 54% of total stock and more than 76% 

of multi-family buildings. The ownership structure 

for single-family houses sees an ownership rate 

of 83%, while only 17% are rented [5].   

Overview of existing policies and 
financial schemes

In Germany, the issue of energy saving in buildings 

is subject to the federal legislation, whereas the 

building codes fall under regional legislation [6]. 

According to a study by IWU in 2010, the annual 

renovation rate of Germany is around 1% [6, 7]. 

Buildings have been subject to energy efficiency 

legal requirements in Germany since 1976, when 

the Energy Saving Act was adopted in the wake 

of the first oil crisis. This act is the main national 

legal framework on energy efficiency in buildings, 

serving as a legal basis for governmental 

ordinances [8]. Since its implementation, it has 

been reinforced on several occasions.

In 2017, the German government prepared the 

launch of the individueller Sanierungsfahrplan. 

The concept was initially developed and tested 

on a small scale in Baden-Wuerttemberg and is 

currently implemented in the entire country. 

According to the German National Renovation 

Strategy, the concept will provide the building 

owner with a multi-year reliable strategy for the 

energy performance upgrade of the building [4].

Germany has introduced several instruments to 

boost energy renovations:

Deutschland Macht’s Effizient is is a federal 

campaign targeting a wide audience, aiming to 

raise awareness about energy renovations and 

motivate building owners to engage with an 

energy expert/auditor and subsequently start an 

energy renovation project.  

The KfW Environmental and Energy Efficiency 

Programme provides subsidies to building 

owners, including long-term loans with low 

interest rates and grants [9]. The KfW scheme 

supports renovations achieving various energy 

efficiency levels (KfW Energy Efficiency House 

55, 70, 85, 100 and 115 and Efficiency House 

Monument). The most ambitious is the ‘KfW 

Energy Efficiency House 55’ (for new buildings 

‘KfW Energy Efficiency House 40 PLUS’) , indicat-

ing that the house should consume 55% of the 

maximum primary energy requirement specified

by the Energy Conservation Ordinance for new 

buildings in 2014. The higher the efficiency level 

achieved, the higher the available funding. 

Between 2006 and 2014, KfW initiated about 

€162 million worth of investments [10].  In 2012 

alone, 240,000 housing units were renovated to 

more energy efficient levels [11]. 

Germany’s buildings account for about 40% of its final energy consumption and account for 30% of the 
country’s greenhouse gas (GHG) emissions. A substantial share of the building stock was built in the 
post-war period to an insufficient energy performance level. Energy Performance Certificates (EPCs)
are compulsory for all new and existing buildings when sold or rented, and when buildings undergo 
major energy renovations. In 2017, the German government launched the individueller Sanierungsfahrplan 
(individual renovation roadmap) aiming to provide long-term guidance on deep renovation to the building 
owner.

is the final energy consumption for heating, cooling
and hot water (balanced in the energy savings
ordinance) referred to living space (2015)
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the Energy Saving Act was adopted in the wake 

of the first oil crisis. This act is the main national 
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serving as a legal basis for governmental 

ordinances [8]. Since its implementation, it has 

been reinforced on several occasions.

In 2017, the German government prepared the 

launch of the individueller Sanierungsfahrplan. 

The concept was initially developed and tested 

on a small scale in Baden-Wuerttemberg and is 

currently implemented in the entire country. 

According to the German National Renovation 

Strategy, the concept will provide the building 

owner with a multi-year reliable strategy for the 

energy performance upgrade of the building [4].

Germany has introduced several instruments to 

boost energy renovations:

Deutschland Macht’s Effizient is is a federal 

campaign targeting a wide audience, aiming to 

raise awareness about energy renovations and 

motivate building owners to engage with an 

energy expert/auditor and subsequently start an 

energy renovation project.  

The KfW Environmental and Energy Efficiency 

Programme provides subsidies to building 

owners, including long-term loans with low 

interest rates and grants [9]. The KfW scheme 

supports renovations achieving various energy 

efficiency levels (KfW Energy Efficiency House 

55, 70, 85, 100 and 115 and Efficiency House 

Monument). The most ambitious is the ‘KfW 

Energy Efficiency House 55’ (for new buildings 

‘KfW Energy Efficiency House 40 PLUS’) , indicat-

ing that the house should consume 55% of the 

maximum primary energy requirement specified

by the Energy Conservation Ordinance for new 

buildings in 2014. The higher the efficiency level 

achieved, the higher the available funding. 

Between 2006 and 2014, KfW initiated about 

€162 million worth of investments [10].  In 2012 

alone, 240,000 housing units were renovated to 

more energy efficient levels [11]. 
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. Financial concerns (high renovation and transactions costs, high investment risk, long 

payback time, etc.).
. Lack of information and knowledge about the benefits of energy renovations.

According to the German Energy Savings 

Ordinance, EPCs are compulsory for new and 

existing buildings when rented or sold, or when 

buildings undergo major energy renovations. 

Issuers must register the EPC in a national 

database, which is also being used for quality 

control. The federal states are responsible for the 

enforcement of the legislation.

The German EPCs are grouped in two categories 

depending on the type of assessment: the 

certificates based on the calculated energy 

demand (asset rating) and the certificates based 

on the measured energy consumption (metered 

rating), the latter only allowed for multi-family 

buildings (more than 5 dwellings) [8]. 

 

In 2014, the letter-based rating system was 

introduced (A+ to H) [14]. The energy demand of 

new buildings is expressed by comparing the real 

building with a reference building. The maximum 

primary energy demand of the real building   

should not exceed the corresponding demand of 

The implementation status of the
EPC

Barriers for renovation

. The most common renovation measure is the replacement of old boilers for condensing gas 

boilers.
. Outer wall insulation has seen a massive decrease since 2012, when cases of burning façades 

received a lot of negative attention.
. Optimisation of heating systems is not carried out, despite good funding opportunities.

Renovation measures

* based on interviews and feedbacks received from national experts

the reference building [8].

 

Quality assurance of the EPCs is conducted on a 

random sample from the EPC registry. While most 

controls are just a validity check of the input data, 

more detailed controls exist, sometimes even 

including a site visit. Checks at all levels can only 

be performed after the responsible energy expert 

has provided all required input. Therefore, experts 

are required to store all relevant EPC data for at 

least two years after the certification has been 

completed [8].

The EPC may only be issued by persons with a 

university degree in architecture or other building 

related engineering or building related or heating 

installer master craftsmen or chimney sweapers. 

The qualified energy experts that carry out energy 

audits have to be listed by the Federal Office of 

Economics and Export Controls (BAFA). They must 

have the appropriate qualification to be listed on 

the official list of experts. In addition, they should 

complete at least one inspection and 24 hours of 

training every three years to remain on the list [15].

The market for EPC software tools is not strictly 

controlled. In order to make sure that all the 

different software solutions deliver objective 

results, the software companies have established 

a voluntary self-control system [16]. Several 

authorised software tools are available to perform 

both energy audits and energy performance 

calculations, for example Hottgenroth, Envisys, 

BKI, Rowa-soft and Dämmwerk [17] [18] [19] [20]. 

Software is also available for a simplified production 

of an EPC, such as the calculation tool by the 

University of Kassel [21]. Overall, there are about 

15 energy performance (or audit) software tools 

available, most of which require a subscription. 

The one-off cost for the software ranges from 

€500 to €2000 – plus a subscription fee of about 

200€ to €400 per year [22] [23] [24] [25].

The experts' opinion* 
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Responsible authority: 

The federal states  (The Deutsche Institut für 

Bautechnik – DIBt acts as an interim control 

authority for a limited time and within a limited 

scope).

Availability of a central registry of EPCs:

Yes, but it is not publically available and does not 

include EPC classes. It is not obligatory to save the 

content of the EPC in the registry. The information 

which must be provided is: (i) Name and address,

(ii) Land and post code, (iii) Date of EPC issuing,

(iv) Type of EPC (consumption/demand),

(v) Type of Building (residential/non-residential).  

Number of EPCs issued:

173,192 certificates based on calculated energy 

demand and 149,016 EPCs based on metered 

energy consumption (2014) [8].   

Percentage of buildings with EPCs

No data available

Period of validity of an EPC:

10 years

Recommendations included in the EPC:

Yes, the assessor is obliged to provide a list of 

comments and cost-effective recommendations 

[12]. It is possible to only check the box ‘No 

cost-effective energy efficiency improvements are 

possible’.

Energy label/continuous scale:

Both

Price range for an EPC:

€50 - €800  

Median EPC:

Not available

Median final energy consumption:

170 kWh/m2/year [13]

Body responsible for performing quality checks: 

Federal states

Penalties for qualified experts for non-compliance:

A penalty of up to €15,000 is foreseen

Number of certified energy experts:

More than 17,000 active experts in 2014 [8]

Requirements to become a certified energy expert: 

The requirements for energy experts delivering 

EPCs include occupation (mostly engineers), level 

of training and years of professional experience [8]. 

Indicative cost of training for energy experts:

€0-€200 

the reference building [8].
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complete at least one inspection and 24 hours of 

training every three years to remain on the list [15].

The market for EPC software tools is not strictly 

controlled. In order to make sure that all the 

different software solutions deliver objective 

results, the software companies have established 

a voluntary self-control system [16]. Several 

authorised software tools are available to perform 

both energy audits and energy performance 

calculations, for example Hottgenroth, Envisys, 

BKI, Rowa-soft and Dämmwerk [17] [18] [19] [20]. 

Software is also available for a simplified production 

of an EPC, such as the calculation tool by the 

University of Kassel [21]. Overall, there are about 

15 energy performance (or audit) software tools 

available, most of which require a subscription. 

The one-off cost for the software ranges from 

€500 to €2000 – plus a subscription fee of about 

200€ to €400 per year [22] [23] [24] [25].
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. When buying or renting a dwelling, EPCs are considered to play a minor role in the decision-

making process.
. Adding heating costs in the EPC would be useful for the building owner.
. When preparing renovation measures, the EPC information is considered slightly useful to the 

building owner. The recommendations in the EPC are, in general, too generic and cannot be a 

sound basis for decision-making.

. The fact that not all state authorities do request the submission of EPCs for new buildings is 

criticised by stakeholders as a lack of enforcement/compliance. 
. The EPC control system, based on a random sample, still needs to prove its effectiveness.

. The design and programming of the software interface is very time-consuming; a manual 

interface might be more convenient for the user.

Current status of energy audits and potential market for iBRoad

This section is about energy audits and tools, which are not included in the EPC framework. The audit described 

here is not identical to the energy check needed to produce an EPC. 

  

The execution of energy audits in residential

buildings is voluntary. The main goal of building 

owners who pay for this service is to reduce their 

energy consumption [16].

Several different organisations offer energy 

audits in Germany. Consumer associations offer 

energy checks and carry out around 5,000 audits 

per year [16]. Social associations such as ‘Caritas’ 

offer electricity saving checks for low-income 

households, while the federal BAFA support 

programme "Energieberatung für Wohngebäude"

offers energy audits to home-owners, delivering about 

9,000 audits per year [16]. In addition, several 

online tools are available to estimate the 

energy consumption of buildings and to provide 

advice on the reduction of the building’s energy 

consumption [26].

The individual renovation roadmap (individueller 

Sanierungsfahrplan, iSFP) was launched in June 

2017, and lessons about its design, test phase and 

implementation can be drawn during the iBRoad 

project lifetime. In 2017, about 7.000 on-site 

energy audits have been carried out. The iSFP is 

expected to significantly increase the number of 

audits. 

Role of EPCs

Enforcement

Software
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The experts' opinion

.  Information that would make EPCs more useful: (i) integration of a renovation roadmap,

   (ii) differentiated content energy costs, (iii) link between primary energy demand and CO2 

emissions, (iv) display of end-energy-demand & end-energy-consumption, (v) highlight on 

the cost-related consumption of final energy on the energy sources.
. Market opportunities can be created if the certificate is coupled with investment incentives 

and provides a reward or bonus for home-owners, like the Baden-Wuerttemberg for owner 

communities.
. The German Energy Agency (dena), ifeu and Passive House Institute developed the individual 

renovation roadmap (iSFP) which adopts the individual needs and financing options of the 

home-owner. The individual renovation roadmap makes an important contribution to the 

implementation of the energy transition.
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Annex
German Energy Performance Certificate
(for residential buildings based on measured energy consumption)
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