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EXECUTIVE SUMMARY 

This report considers the national adaptation of the iBRoad concept in Bulgaria, Poland, Portugal, 

Flanders and Germany. It analyses specific country characteristics like the existing availability and 

structure of EPCs, the energetic status of the building stock and common national renovation 

standards, the required content of the EPC and qualifications required to issue an EPC, barriers to and 

owners´ motivation for deep renovation, as well as existing energy audits and funding programmes. 

All countries considered offer a high potential for a growing renovation market. A consultation tool like 

the individual Building Renovation Roadmap is very likely to raise the renovation rates as well as the 

level of indoor comfort. The general approach to energy renovation differs significantly among the 

considered Member States; however, the implementation of the iBRoad has to enable a common 

procedure. To this end, the basic added values and benefits arising from the necessary energy 

audit/consultancy activity and energy renovation need to be stressed throughout the whole 

communication process. 

EPC data can be used as starting point for the iBRoad Roadmap creation. In general, the iBRoad 

Roadmap is based on building data derived from the EPCs. Energy auditors in the pilot countries all use 

country specific calculation software to create EPCs and therefore, the iBRoad Roadmap needs to be 

designed in a way that it can also be created using national calculation software. The iBRoad elements 

which are relevant for each national situation vary from country to country and, therefore, there is a 

need to either apply a more general solution or to take over the country specific solution. 

At the moment, data export from the respective country specific software is limited or not possible at 

all. Consequently, data has to be entered manually into the iBRoad tools. In terms of manageability of 

the iBRoad tools, data export from national EPC software tools should be made available, as far as 

possible, in the future. The same applies for the data exchange with national EPC databases. In most of 

the countries considered, EPCs display the overall energy performance of buildings in the form of an 

energy class. An overall classification of the energetic state of the building is similarly possible in the 

iBRoad tools. However, such a classification needs to be based on country specific scales and 

thresholds, and be adapted to the specific display method. For example, the rating can be displayed 

either with capital letter classes or just with the colour related to the energy demand, to reflect the 

exact same rating and energy class as displayed in the EPC. Discrepancies between the energy classes 

would lead to confusion and reduce faith in the energy calculation in its totality. 

In all countries considered, EPCs contain recommendations for energy renovation. EPC issuers and 

building owners are used to energy related renovation advices. The depth of renovation advices in the 

EPCs, however, varies significantly among the examined countries. Though in some countries, the EPCs 

also recommend renovation steps in the further future, there is no EPC that offers an individual 

renovation roadmap. The recommendations in the EPC should be used to advise the building owners 

to order both an iBRoad Logbook and Roadmap, and acknowledge the added value of these tools. 

Building owners should be informed that the iBRoad complements the EPC. 

In all countries considered, a major barrier to renovation is the lack of information for building owners 

on how to properly plan, finance and implement their renovation. Therefore, building owners have a 

strong interest in getting a standardised long-term renovation plan. However, the auditors and auditing 

products need to become trustworthy to the homeowners. Another important barrier to renovation 

lies in the fact that building owners cannot afford the renovation cost or the costs are higher than the 

expected energy savings. In addition, many building owners seek for an improvement of comfort when 

renovating a building. 
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 It has been shown that, especially in Bulgaria and Poland, renovation measures are often carried out by 

the building owners themselves or by not specially trained persons. This bears high technical risks in 

regards to deep renovation. It is therefore important to ensure homeowners´ acceptance of and trust 

in the iBRoad tools. In particular, it is important to highlight the advantages that arise from the iBRoad 

tools and the fact that qualified experts, namely energy auditors, elaborate these tools. These factors 

should awaken the desire to get a renovation roadmap. The iBRoad products should be designed in a 

way which communicates high quality and reliability. Thus, it is essential to ensure that energy auditors, 

who issue an iBRoad Roadmap, are adequately trained. In particular, the developed training courses 

and material should reflect the respective situations in the relevant country. 

Building owners perceive energy audits as too technical and difficult to understand. Integrating 

graphical/text elements of iBRoad into the national software tools and making the results of the audit 

understandable, will make iBRoad user-friendly and help overcome this barrier. Accordingly, a simple 

assessment approach is favoured to display overall efficiency, component efficiency, comfort and co-

benefits. The integration, in the iBRoad Logbook, of a “market place” would help to overcome the 

barrier that homeowners do not know where to find craftsmen and who to refer to for a renovation 

measure. Craftsmen and other suppliers could show their offers and contact data in such a function. 

The Logbook could offer a filter function to display only the branches needed. The market place could 

also be used to link homeowners to funding programmes or loans. 

The markets for energy audits are very divers in the examined countries. In some countries, the audits 

rather target single-family buildings, whereas in others almost only multi-family buildings. In some 

countries, the requirements to EPCs and EPC issuers are much stricter than the requirements to energy 

audits, and vice versa. Despite these differences, there are common features to base the iBRoad upon. 

Experienced auditors are available. These are professionals that deal with energy renovations and who 

are used to think ahead of future building standards. They are the ones to provide the iBRoad 

renovation roadmap to the building owners. Within the iBRoad project, specific training courses will be 

developed to explain this new audit product to the auditors. Software tools for audits are already 

available. When developing the iBRoad tools, one needs to bear in mind the required calculation 

processes and the possible interface for a future automated data transfer. The communication and 

dissemination of the iBRoad project can build on existing auditor´s associations and expert lists. 

Building owners are used to energy audit products. The basic idea of professional audits that deal 

specifically with energy efficiency is familiar to buildings owners. The iBRoad audit can present itself as 

a further development of existing consultations. At the same time, it is important to avoid any 

competition between the existing audits and iBRoad audits. Thus, the differences need to be 

communicated very clearly. The iBRoad audits should complement existing audits in a way that building 

owners can choose which kind of audit suits them best. 

The calculation methods, standards and norms differ between the examined countries. Accordingly, all 

energy calculations will be carried out using the specific national calculation software tools. Neither the 

iBRoad Roadmap Assistant nor the iBRoad Logbook are intended to carry out calculations of the 

buildings´ energy demands or emissions. The calculation results will have to be transferred from the 

national calculation software to the iBRoad tools. Ideally, an interface could provide data exchange 

between the iBRoad tools and the national calculation software. Most of the national calculation 

software tools are not prepared to calculate staged renovation processes. However, many tools are 

capable of calculating different building states, as this is an already built-in feature for comparing 

different renovation scenarios. This would be a sufficient basis to enable auditors to work with the 

iBRoad tools. 

It is foreseen that at least 30 energy auditors within Bulgaria, Poland and Portugal (10 in each country) 

will be specially trained in face-to-face training courses. An additional training toolkit should accompany 

the trainings with a handbook, presentation and telephone hotline. 
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For the implementation of the iBRoad audits, it would be very helpful if existing national incentives 

could support the iBRoad. This refers to both incentives for energy audits and incentives for energy 

renovation. 

For Bulgaria, the existing National Programme for Energy Efficiency in Multi-family Residential 

Buildings does not offer incentives for energy audits. Renovation measures recommended by the 

iBRoad Roadmap can receive support from two programmes, the `Residential Energy Efficiency Credit 

Line´ (REECL) and the ` Energy Efficiency and Renewable Sources Fund´ (EERSF). REECL proposes 

specific renovation types with a list of measures to implement and a list of installers. An energy audit is 

not required. The iBRoad concept does not contradict that, as long as the recommended measures 

meet the requirements in REECL and owners want to use and apply for the scheme.  

The iBRoad audit could become very popular in Poland through the Thermal Modernisation and 

Refurbishment Fund which requires an energy audit. However, this is mainly used for multi-family 

buildings at the moment, which are not the main focus of the iBRoad project at this stage. On the other 

hand, the announced Clean Air programme could provide basic support to the iBRoad as it refers to 

private building owners. 

In Portugal, the iBRoad Roadmap integrates very well with the existing funding schemes. Portugal has 

a well-developed Energy Performance Certification (EPC) scheme, which is based on the use of a central 

database and can establish the foundations for a larger building logbook. Energy audits under the EPC 

scheme are also common and carried out by experts with a robust knowledge and qualification. 

In Flanders, the iBRoad renovation roadmap could be used very well as a reference to grant energy 

premiums. In that way, it would not be necessary to subsidise the roadmap itself. The combination of 

having an iBRoad renovation roadmap and carrying out two or three of the proposed measures in an 

early stage can become an effective way to stimulate deeper renovations. 

In Germany, the iBRoad Logbook could become a helpful complement to the existing renovation 

roadmap. The comprehensive incentive programmes for both audits and renovations provide support 

to the implementation. 

There are several country specific incentives to support the energy renovation of existing buildings in 

general and in particular for single-family and small multi-family houses which are at the main focus of 

iBRoad. In all countries that are described in this report, incentives are seen as an important factor for 

a successful market penetration of iBRoad products. Incentives would be very helpful for both the 

implementation of renovation measures and the issuing of the renovation roadmap. Thus, incentives 

should be integrated into the iBRoad products in two ways:  

• As incentives for the implementation of renovation measures, they should be part of the main 

iBRoad documents, be displayed in overview pages of the Roadmap and also be explained in pages 

that give technical and economic details.  

• In the iBRoad Logbook there should be general information about the specific incentives of the 

respective country. 
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  INTRODUCTION 

The Energy Performance of Buildings Directive (EPBD) requires a transformation of the majority of 

buildings towards a ‘highly efficient and decarbonised building stock by 2050’. The iBRoad project 

works on supporting this process by developing an Individual Building Renovation Roadmap and a 

building logbook for single-family houses and small multi-family houses. These tools provide an 

individual renovation perspective over a long-term period of time that takes the long life cycles of 

building components into account. The iBRoad Logbook is a repository where all the building’s related 

information can be stored and continuously updated.  

Subject to this report are the specific conditions in the pilot countries of the project. The countries 

examined, either have already implemented a similar tool, i.e., Flanders and Germany (the so-called 

level 1 countries), or will attend a field testing of the iBRoad tools during the project, i.e., Bulgaria, 

Poland and Portugal (the so-called level 2 countries). 

This report provides guidance on essential decisions concerning the adaptation of the tools to the 

existing specific framing in the considered countries. The report defines the corner stones by balancing 

the consistency of the iBRoad tools with the required flexibility to adapt to various conditions. 

Based on country factsheets developed earlier in the project, the report analyses the individual building 

stock and common renovation standards to gain a deeper understanding of the actors and their 

motives. The report shows similarities and differences in the national EPCs and derives concrete 

solutions for the developed tools. These also refer to renovation recommendations, and qualifications 

and training for EPC issuers, as basic starting points for the iBRoad audits.  

Barriers to deep renovations and prevailing motives and interests of the building owners are analysed 

based on a previous iBRoad report on potential user needs. This chapter shows the barriers and motives 

for energy renovation in the considered countries. 

The iBRoad project aims at supporting the evolution of energy audit products in order to trigger deep 

renovations. Therefore, an identification and evaluation of the current market situation for energy 

audit products is essential to analyse whether there are substantial differences. The same applies to 

existing incentives for energy renovation or energy audits. 
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 OBJECTIVES OF THIS REPORT 

The adaptation of newly developed auditing tools in specific member states requires detailed 

knowledge of the existing framing. The aim is on the one hand to develop the tools as unified as 

possible, and on the other hand to be sufficiently flexible to be able to adapt to different conditions. 

As part of the iBRoad project, strategies to adopt the concept of the individual Building Renovation 

Roadmap and the iBRoad Logbook need to be developed for 

• level 1 countries: Belgium/Flanders and Germany and 

• level 2 countries: Bulgaria, Poland and Portugal. 

Level 1 countries have already adopted a concept similar to that of an individual Building Renovation 

Roadmap to support building owners with personalised advice to renovation options. Germany 

introduced the “Sanierungsfahrplan” in the federal state of Baden-Württemberg in 2015 and then 

transferred the concept to the federal level in 2017. Hence, for Germany, only strategies to adopt the 

iBRoad Logbook are highlighted in this report. Flanders launched in December 2018 a first version of 

the “Woningpas”, a digital passport for relevant building and environment related data, whereas a 

series of upgrades will follow subsequently. Furthermore, the “EPC+” which includes renovation advice 

and outlines a renovation plan is launched in January 2019. For Flanders, this report illustrates 

strategies to link the “Woningpas” and the “EPC+” to the iBRoad tools. 

The concept of individual Building Renovation Roadmaps and the iBRoad Logbook will be field-tested 

in pilot countries Bulgaria, Poland and Portugal. 

 

Figure 1: Pilot countries within the iBRoad project 
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 However, the framework conditions under which the individual Building Renovation Roadmap and the 

iBRoad Logbook will be tested and applied differ significantly. Such conditions include, for example, 

differing national legislation, energetic status of the existing building stock, renovation rate, common 

renovation standards, the existing market situation for energy audit products and availability of 

qualified and experienced energy auditors as well as prevailing motives, and barriers and interests of 

the building owners in the respective countries. 

To ensure that the iBRoad Renovation Roadmap and the iBRoad Logbook have the greatest possible 

impact, the underlying concept of the tools needs to be adopted and the tools need to be tailored to 

the specific market. This report examines the country specific situation with regard to the above- 

mentioned aspects, highlights strategies to adopt the iBRoad concept and, eventually, highlights the 

country specific adoption of elements within the iBRoad tools. Thereby it ties up with and pursues 

previous project outcomes under work packages 2 (exploring the principles of Individual Building 

Renovation Roadmaps) and 3 (developing modules and key approaches) and also, is the basis for the 

field tests.1 

  

                                                             

 

1 e. g. BPIE (2018). Country Factsheets. Current use of Energy Performance Certificates and potential links to iBRoad. 

http://ibroad-project.eu/news/8-country-factsheets/. 

Methodology  

Strategies to adopt the concept of the iBRoad Renovation Roadmap and the iBRoad Logbook are developed 

in close cooperation with the specific iBRoad country partners through questionnaires and interviews. Also, 

the choice for and national adaptation of the various elements to be included in the iBRoad Renovation 

Roadmap and iBRoad Logbook is conducted in the same way.  

http://ibroad-project.eu/news/8-country-factsheets/
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 ENERGETIC STATUS OF THE EXISTING BUILDING STOCK 

AND COMMON RENOVATION STANDARDS 

Knowledge about the energetic status of the specific building stocks as well as the common renovation 

standards is essential for the adaptation of the iBRoad tools to the country needs. These indicators 

define the scope of actions and the flexibility required. 

i. Overview 

Common to all countries considered in this context is the fact that larger parts of the residential 

building stock consist of old and energy inefficient houses. The majority of residential buildings are 

either insulated only at sub-optimal levels or not at all insulated. The (deep) renovation rate is very low 

and mostly below one per cent. 

 

 

Figure 2: Energetic building status and renovation standards in the pilot countries  

 

ii. Situation per country in detail 

Bulgaria 

In Bulgaria, there are approximately 1.5 million residential buildings: Single-family houses are prevailing 

(86 per cent), and especially in rural areas their number is significant. Multi-family houses are more 

common in towns and cities (Census and Dwelling fund 2011). 
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 The calculated energy performance of residential buildings corresponds most often to energy classes 

D and E (within a range of A+ to G), while the real energy consumption is relatively low (BPIE 2016). The 

average energy consumption in the Bulgarian building stock is 121 kWh/m²year (BPIE 2018). This 

discrepancy can be explained by the high level of energy poverty in Bulgaria. Occupants often turn off 

or turn down heating devices in order to reduce energy costs and only use one or two rooms of the 

building – other rooms will not be heated. Considering this situation, it is quite obvious that there are 

often problems with moisture and mould. 

The most common heating source in Bulgaria is a mix of wood and coal used in solid fuel burners. The 

price for these heating sources is still low. In addition, heating subsidies are granted when buying wood 

or coal. Also electricity is a common heating source.  

Furthermore, most of the residential buildings do not have cooling systems, which is a problem for the 

occupants in summer due to high summer degrees. 

Usually, only things that need urgent reparation will be fixed. A renovation measure that homeowners 

often take into consideration as a first step is changing the old wooden window framework. However, 

the quality often lacks in terms of the used window glazing or installation. Prices for changing low-

standard windows are about 100 – 130 EUR/m². In contrast, the price for triple glazing and good quality 

windows starts from 200 EUR/m². 

Poland 

In Poland there are approximately 5.5 million residential buildings. The average residential energy 

consumption of the Polish building stock is 212 kWh/m²year (BPIE 2018). Table 1 shows the age 

structure and the energy consumption of the Polish residential building stock. 

 

Building 
construction 
year 

Buildings Primary energy 
consumption 

Final energy 
consumption 

Number                     
(in Thousand) 

Percentage  
(per cent) 

(kWh/m²/year) (kWh/m²/year) 

Until 1918 404,7 7.3 > 350 > 300 

1918 - 1944 803,9 14.5 300 - 350 260 - 300 

1945  - 1970 1363,9 24.6 250 - 300 220 - 260 

1971 - 1978 659,8 11.9 210 - 250 190 - 220 

1979 - 1988 754,0 13.6 160 - 210 140 - 190 

1989 - 2002 670,9 12.1 140 - 180 125 - 160 

2003 - 2007 321,6 5.8 100 - 150 90 - 120 

2008 - 2011 205,1 3.7 120 - 175 100 - 155 

2012  - 2013 27,7 0.5 100 - 175 100 - 155 

2014 - 2015 332,7 6.0 105 - 120 85 - 100 

Table 1: Age structure and energy consumption of the Polish residential building stock. Source: AHK Poland 2016 
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The most popular heating sources in single and two-family houses in Poland are coal and wood which 

are burned in solid fuel boilers. Many households have problems with maintaining proper temperature 

in used spaces. This is caused by poorly designed installation and insufficient boilers or due to the fact 

that the building occupants decide to reduce internal thermal comfort to decrease energy costs. 

Cooling systems are not common in single-family houses. Consequently, people who live in attics or 

houses with windows directed to the south encounter overheating problems throughout all warm 

months.  

Problems with moisture or mould are usually seen in old houses where the owner installed new 

windows. PVC windows are usually airtight and disturb the natural airflow in the building. Further 

problems with moist and mould are caused by malfunctioning ventilation system and construction 

mistakes. 

The most frequently carried out modernisations are related to the external envelope, as they are said 

to be easy to carry out and result in high energy savings. The least popular modernisations are those 

related to ventilation or a renewable energy system. Typical costs of a renovation vary across Poland. 

For Warsaw, costs are approximately 50 EUR/m² for insulating external walls, 20 EUR/m² – 35 EUR/m² 

for insulating a roof, 170 EUR/m² for a change of window, and 250 EUR/m² for a change of external 

doors2. The most common mistakes concern installation of very thin insulation layers and mounting 

windows and doors in a way that causes thermal bridges. 

Portugal 

The most common energy source for space heating in Portugal is biomass (68 per cent), followed by 

diesel fuel (14 per cent), electricity (14 per cent), butane gas (2 per cent) and natural gas (2 per cent) 

(Portuguese National Statistics, 2010). Energy poverty affects the Portuguese population, namely the 

older ones, and their economic incapacity to heat their houses. In 2016, a study by the Centre for 

Environmental and Sustainability Research concluded that, in average, 22 per cent respectively 29 per 

cent of the population is unable to heat their houses during the winter or cool them during the summer 

months, due to economic issues. Also, in 2017, a survey by Quercus (the Nacional association for the 

conservation of Nature), reported that 74 per cent of the respondents consider their houses cold 

during winter, 25 per cent say that they are hot during summer, and only 1 per cent says that their 

house is thermally comfortable. According to the European Union statistics on income and living 

conditions, published by Eurostat in 2017, about 25.5 per cent of the Portuguese population reported 

problems with moisture and mould in their houses. 

Renovation measures are carried out by professionals following the relevant legal frame. Usually, 

envelope renovation (such as replacing windows and roof insulation), or domestic hot water equipment 

are pursued. Wall insulation, although recommended namely in the EPCs, is usually not adopted. On 

the opposite side, replacement of windows is usually the most adopted measure since it is easy to 

implement. 

Given the climate and the building stock characteristics, the Portuguese buildings usually have high 

heating but low cooling needs. 

The graphic bellows shows a quick perspective of the renovation measures most often recommended 

for residential buildings, as identified by the Portuguese scheme. 

 

                                                             

 

2 Cost related to component surface area 
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Figure 3: Current status for residential buildings (2019 March) from PT energy certification system (SCE) 

 

Flanders (Belgium) 

78 per cent of the Flemish households have an individual central heating system, 6 per cent have a 

common central heating system and 16 per cent have individual local heaters. Those with individual 

central heating systems mainly have radiators or convectors (94 per cent)3. 

The majority uses gas as the main energy source for heating (69 per cent), followed by oil (16 per cent), 

electricity (8 per cent) and wood (4 per cent). In free-standing houses, typically located at more rural 

locations, the share of gas is only 49 per cent and that of oil is 33 per cent. The opposite is seen in 

apartments were the share of gas is 81 per cent and that of oil 5 per cent. 

The mean temperature in the living rooms is 20,9 °C during the day and 15,8 °C during the night. The 

hallway and sleeping rooms are rarely heated (74 per cent of the sleeping rooms and 55 per cent of the 

hallways are never heated, even when someone is at home during the day). 34 per cent of the 

households with central heating, report to use additional heaters. It is not known whether this is due 

to insufficient comfort conditions or due to other reasons like extra cosiness. 

During summertime, 76 per cent of households experience too high indoor temperatures. Still, only 

6 per cent of all households have a cooling system and only 5 per cent of the households without 

cooling system are planning to install a cooling system in the next 5 years.  

Photovoltaic panels are installed in 12 per cent of the residential buildings. Free-standing and semi-

terraced houses are more likely to have PV-panels (21 per cent and 16 per cent, respectively) than 

terraced houses (10 per cent) and apartments. 

During the last 10 years, roof insulation has been the most popular insulation measure, followed by 

replacement of the windows and cavity wall insulation – see table below. 

                                                             

 

3 Survey on the energy awareness and behaviour of Flemish households (2017). Flemish Energy Agency  
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 Percentage of residential 
buildings in which the 

insulation measure has been 
carried out during the last 10 

years 

Percentage of residential 
buildings in which the 

insulation measure has been 
executed by a professional 

Roof insulation 25 per cent 52 per cent 

Replacement of windows         
or glazing 

13 per cent (of which 81 per 
cent concerned total window 

replacement) 

95 per cent 

Cavity wall insulation 6 per cent 89 per cent 

Floor insulation 5 per cent 47 per cent 

Exterior wall insulation 4 per cent 71 per cent 

Interior wall insulation 4 per cent 45 per cent 

None of the above 67 per cent / 

Table 2: Share of renovation measures in Belgium/Flanders by building component 

 

When asked which energy saving measure the household planned to execute within the next 5 years, 

roof insulation was again the most popular (12 per cent), followed by the replacement of the boiler by 

a condensing one (11 per cent) and the installation of PV-panels (10 per cent). Replacement of the 

boiler by a heat pump or wood pellet boiler (5 per cent and 3 per cent, respectively) and floor insulation 

(4 per cent) were the least popular. 

Germany 

The German building stock contains about 21.3 million buildings, 18.6 million of which are residential 

buildings. 63 per cent of the buildings were built before 1978 when the first German thermal 

protection regulation came into force. About 15.0 million buildings are single-family and two-family 

houses. The average final energy consumption for heating in residential buildings has declined from 

over 200 kWh/m²year in the year 2000 to 140 kWh/m²year. However, greenhouse gas emissions in the 

building sector have not lowered since 2014. In about 35 per cent of the buildings, insulations of the 

outer walls were carried out during renovations, however, insulation layers do not necessarily meet 

actual standards (dena 2015). 

With 13.3 million, gas boilers are dominating the heating systems, followed by 5.7 million oil boilers, 

1.0 million heat pumps and 0.8 million wood ovens or boilers (BDI 2018). Additionally, 0.37 million 

mostly larger multi-family houses are being heated by heating networks (AGFW 2017). About 12 per 

cent of the heating systems are older than 25 years, and can thus be considered as outdated (ZIV 2018). 

In 2010, ventilation systems were installed in 1.5 per cent of the German buildings, and cooling systems 

in less than 1 per cent (IWU 2010). 

Energy renovations are usually carried out by craftsmen as required by the funding schemes. The 

number of outer wall insulations, however, has declined by about 30 per cent since 2012 caused by a 

broad media reporting about flammable insulation materials. 

 



   

16 

  Buildings Flats 

in Thousand in per cent in Million in per cent 

Until 1859 533 3 0,81 2 

1860 – 1918 1929 11 4,5 12 

1919 – 1948 2236 12 4,3 11 

1949 - 1957 1679 9 9,3 10 

1958 – 1968 2762 15 6,9 17 

1969 – 1978 2580 14 6,3 16 

1979 – 1983 1200 7 2,5 6 

1984 – 1994 2150 12 4,6 12 

1995 – 2001 1919 11 3,7 9 

2002 - 2009 1251 7 1,9 5 

Total 18239 100 39,2 100 

Table 3: German building stock by year of construction in May 2011 (TABULA, “Residential Building Typology - Germany”, 
Available: http://episcope.eu/building-typology/country/de/) 

 

iii. Consequences for iBRoad 

The key question to answer in this section is: what are the consequences from the energetic status of 

the existing building stock and the common renovation standards in the pilot countries, as set out 

above, for the iBRoad project? 

All countries considered above offer a high potential for a growing renovation market. A consultation 

tool like the individual Building Renovation Roadmap is very likely to raise the renovation rates and the 

level of indoor comfort as well. Thus, buildings that are still in the original energetic state of the year 

of construction get a clear path to high-level energy renovations, in line with the climate targets. 

Especially buildings with more simple system technologies are given the opportunity to avoid technical 

detours and point directly to renewable energies from the start. Buildings that are already in a lock-in-

situation get a long-term perspective to reach higher energy performance while avoiding extreme 

efforts for doing so at the same time. 

The general approach to energy renovation differs significantly between the considered member 

states. Still, the implementation of the iBRoad has to enable a common procedure. To this end, the 

basic added values of energy renovation and consultancy need to be stressed throughout the whole 

communication process.  

http://episcope.eu/building-typology/country/de/
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The individual Building Renovation Roadmap and the Logbook have to take into consideration the 

scope of existing technical standards, construction types and building technologies in the specific 

countries. Furthermore, a certain flexibility is required while developing the tools for the future 

adaptation to other countries with yet unknown requirements. 
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  IMPLEMENTATION OF ENERGY PERFORMANCE 

CERTIFICATES 

i. Overview 

The iBRoad project aims at extending Energy Performance Certificates (EPCs) in order to trigger deep 

renovations. EPCs reflect the energetic status of the buildings and intend to show that there is room 

for improvement. However, the impact of the EPCs on the rate and depth of renovations is very limited 

(European Commission 2015). Depending on the national implementation, EPCs will be used as starting 

points to create an individual Building Renovation Roadmap and the iBRoad Logbook. To this end, the 

EPCs of the pilot countries are analysed concerning their compatibility with the iBRoad products. 

 

 

 Figure 4: Energetic building status and renovation standards in the pilot countries 

Note 

The Energy Performance of Buildings Directive (EPBD) introduced the instrument of Energy 

Performance Certificates (EPCs) with the aim to create more transparency about the energy 

performance of individual buildings. To date, the implementation of this instrument by member 

states varies significantly in terms of scope, information, comparability and user-friendliness, 

limiting its acceptance by the users and its market penetration. 
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ii.  Situation per country in detail 

Bulgaria 

In Bulgaria there are two different kinds of EPCs for residential buildings: one for new buildings and 

one for existing buildings. In general, both EPCs are very similar to each other but differ in their 

information content. 

The existing building’s EPC is an MS Word file with macros. The file has six pages in total; five of them 

are relevant for the homeowner and are mandatory. The remaining page contains instructions with 

regard to the creation of the EPC. 
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Figure 5: Bulgarian standard EPC form for existing residential buildings (Ministry of Regional Development and Public Works) 4 

 

The first page of the EPC provides an overview of the energetic status of the building. The Information 

contained includes: general certificates’ and issuance information (e. g. issuing number and data of 

issue and expiration), general building information (such as address, gross floor area, year of 

construction, heating and cooling area), an energetic classification of the building, the primary energy 

consumption at actual state and after implementing the recommended energy saving measures, 

Information about energy consumption at the current state including specific energy needs 

(kWh/m²year) for heating, ventilation and domestic hot water, primary energy (MWh/year) and tonnes 

of CO2, the percentage of energy consumption per section and the share of renewables, information 

about the period of building tax exemptions, if it is available, and indication whether the building 

achieves NZEB criteria or not. The class boundaries refer to the primary energy demand. They are valid 

for all building types and all regions in Bulgaria. There are no efficiency classes for components of the 

building envelop or technical systems. 

The second page contains more detailed information with regard to the building envelope and building 

systems: living space (m²), heat transfer coefficient (W/m²K) before and after implementing the 

recommended energy savings measures, information about heating, ventilation and cooling before and 

after measures (power, kW), coefficient of performance and efficiency of heat recovery (per cent) and 

the share of renewable energy before and after measures (MWh/year). 

The third page contains detailed information about the energy consumption (kWh/year): e. g. energy 

source, types of generator and energy use for heating, ventilation, cooling, domestic hot water, lighting 

                                                             

 

4 Ministry of Regional Development and Public Works: Ordinance № Е-РД-04-1 from January 22nd 2016 for energy efficiency 

audits, certification and assessment of energy savings of buildings, 2016 
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 and others, heating degree days and overall annual specific consumption per heat and ventilation 

(kWh/m³degree day). There is also space for additional recommendations. 

Page 4 contains two graphics showing the energy consumption of the building depending on the 

outside temperature and showing the shares of specific energy consumption divided into heating, 

ventilation, domestic hot water, lighting, cooling and others (usually appliances). Both of the graphics 

have to be imported from the national energy software. 

The fifth page of the EPC contains information about energy saving measures and presents 

recommended packages of energy measures including investment, saved energy (kWh), saved CO2 

emissions (tCO2/year) and payback period. 

The Bulgarian EPC for new buildings consists of three pages similar to the existing building’s EPC (pages 

one to three).  
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Figure 6: Bulgarian standard EPC form for new residential buildings (Ministry of Regional Development and Public Works) 

 

Both kinds of EPCs have to be issued by a licensed energy consultant or a licensed energy auditing 

company. According to the Energy Efficiency Act, energy consultants can issue certificates for buildings 

in category 5 (for residential buildings this applies to buildings with less than 1000 m² gross floor area) 

and capacity for less than 100 visitors). Auditors are either HVAC, electrical or civil engineers or 

architects who have passed a training course for energy auditing and are registered in the SEDA 

(Sustainable Energy Development Agency). Energy auditing companies have teams of minimum three 

experts – HVAC engineer, electrical engineer and architect or civil engineer. All members of the team 

have to possess a degree, follow the course and successfully pass the exam for energy auditing. In this 

case, only the company is registered in the SEDA. Licensed energy consultants or consulting companies 

would be suited to issue the iBRoad. 

The certification scheme for a new building is based on the design project. It is issued after construction 

but before the property act. It is issued by a licensed energy consultant (only for buildings with less 

than 500 m² gross floor area) or an energy auditing company based on the calculation of the designer 

for the Energy Efficiency part of the design project (most commonly it’s the same person that has 

designed the HVAC). In some cases, the auditor needs to add additional calculations before 

certification. 

The certification scheme for an existing building is based on an energy audit and it is an indivisible part 

of the energy audit of the building. In order to issue a certificate for an existing building, an energy 

auditor or consultant should first do an energy audit and issue an energy audit report, a summary, an 

EPC and - in the case the boiler or air-conditioning systems are large enough – a report on system 

efficiency. The energy audit ends up with several documents: a report of the energy audit, a summary 

of the report (for the regulation authority SEDA) and EPC, and in particular cases also a report for boiler 

or air-condition system efficiency. All these documents are issued together and sent to the building 
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 owner who is obliged to submit a summary and copy of the EPC to the SEDA. Building owners can find 

an EPC issuer on a list of certified auditors on the SEDA’s web site or by internet research. iBRoad issuers 

could be listed on the web pages of the Bulgarian energy agency, EnEffect. 

In Bulgaria, the software most often used for calculation, modelling and simulation of the buildings’ 

energy performance and consumption is the EAB Software. Its calculation method is based on ISO 

13790:2008. 

There is an EPC database in the SEDA. It contains the following information: building name and 

settlement, type, treated floor area, issuing date of the EPC, energy class, current energy consumption 

and savings. Access to the data can only be granted in consideration of the law on access to public 

information. It is not clear yet if the iBRoad project would meet the requirements of this law. 

Poland 

The Polish EPC for residential buildings consists of four pages:  

• The first page contains general building information at the top. Beneath, there is an overview over 

energetic parameters of the building in its actual state. Also, the applicable primary energy value 

for new buildings is indicated for reference purposes. In contrast to other EU countries, Poland 

introduced no efficiency scale based on classes but instead, the primary energy demand is 

represented by a coloured number scale. The green colour represents lower values of primary 

energy consumption whereas the red colour represents buildings with higher primary energy 

consumption. Furthermore, the Polish scale is divided into two bars. The top bar points to the 

primary energy of the analysed building; the bottom bar points to the primary energy value which 

is currently required by polish law for new buildings. In addition to this information, the Polish EPC 

contains parameters of building systems (e. g. the type of energy source) and issuing data on the 

first page. 

• The second page contains technical information about the analysed building (e. g. u-values of 

particular elements of the external envelope and detailed efficiency indicators for technical 

systems with descriptions). 

• The third page contains energy indicators (e. g. useful, final and primary energy demand related to 

particular systems in building) and is about renovation recommendations. For the elaboration of 

renovation recommendation about half an A4 page of space is foreseen. Accordingly, 

recommendations can only be very short key points. However, recommendations are not 

mandatory in the EPC. 

• The fourth page contains explanatory notes like definitions, simplified instructions on how to fill in 

the EPC and references to Polish regulations. 
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Figure 7: Polish standard EPC form for new residential buildings (Arcadiasoft: Certyfiklat energetyczny 2018) 5 

 

EPC issuers need to be accredited by the Ministry of Investments and Development. To acquire 

qualification, one has to be an engineer or complete a special training course. An official list of EPC 
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 issuers is available on the ministry’s website. To contact one of them, it is suggested to find their private 

websites on which they advertise their services, as the list does not provide the contact address. 

Energy auditors do not need any qualifications to perform energy audits. There is not an official 

(governmental) list of energy auditors. However, the association of auditors - called ZAE - has a list of 

all registered members with their contact data. Nearly every auditor is signed to this organisation. KAPE 

have already contacted them and they are involved in the iBRoad project. Energy auditors who are 

allowed to issue the EPC and possess the required knowledge could issue the iBRoad. 

In Poland `Audytor OZC´ and `ArCADia Thermo BuildDesk Energy Certificate´ are the most commonly 

used tools to calculate EPCs. The software is based on Polish regulation prepared for the purpose of 

calculating EPCs. In Poland there is an EPC database operated by the Ministry of Investments and 

Development. Only employees of the ministry have access to the complete database. The database 

stores all values and data, which EPCs contain. 

Portugal 

The Portuguese EPC for residential buildings consists of the following components: the energy class, 

information on the building components and their performance, proposal of improvement measures 

to reduce the energy consumption and improve the comfort, and information on fiscal benefits and 

access to financing. 

                                                             

 

5 Arcadiasoft: Certyfiklat energetyczny 2018, URL: http://www.arcadiasoft.pl/pdf/Certyfikat_energetyczny_ArCADia-

TERMO.pdf, accessed January 31st 2019 

http://www.arcadiasoft.pl/pdf/Certyfikat_energetyczny_ArCADia-TERMO.pdf
http://www.arcadiasoft.pl/pdf/Certyfikat_energetyczny_ArCADia-TERMO.pdf
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Figure 8: Portuguese standard EPC form for residential buildings (ADENE – Agencia para a Energia: Certificado Energético) 6 
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The EPC provides the following information to the building owner: 

• Energy class of the building 

• Performance indicators for space heating, cooling and domestic hot water, and comparison with 

the reference values of other buildings 

• Renewable energy contribution 

• CO2 emissions 

• Short description of the building 

• Thermal performance of all construction elements of the building, with a rating from 1 star (poor) 

to 5 stars (high) 

• Heat gains and losses, and comparison to the reference building 

• Improvement measures proposal, with investment cost estimation, expected energy bills saving 

and improvement regarding the energy class, for each measure and for the overall ‘package’ of 

measures 

• Recommendations on technical systems 

• Summary of the main indicators considered in the ECP (energy needs, climate data, envelope 

description and U-values considered 

• Detailed description of the impact that each improvement measure will have on heating, cooling 

and domestic hot water needs as well as the co-benefits expected. 

The class boundaries refer to the primary energy demand. There is a dynamic reference for the 

boundaries depending on all building types and regions (climatic zones) in Portugal. 

Renovation recommendations are mandatory in Portuguese EPCs. The Qualified Experts (QE) have to 

indicate improvement measures; however, the adoption by the building owner is not mandatory. The 

recommendations measures must first focus and respect the following order: 

1) Correction of constructive pathologies 

2) Reduction of useful energy needs by the envelope of the building 

3) Improving the efficiency of technical systems 

4) Implementation of RES (renewable energy systems) 

About 50 per cent of the document´s space is foreseen for recommendations. The renovation 

recommendations are generally very detailed. They do not only refer to the next renovation step but 

also to steps further in the future. Despite the very detailed recommendations and the form they are 

presented to the owner in the EPC, other (or more) information will most likely be welcome. 

EPC issuers (QE) in Portugal need an accreditation. To issue EPCs for residential buildings and small 

commercial buildings, it is necessary to have a graduation in architecture or engineering recognised by 

the professional order and minimum work experience in the construction sector of five years. To issue 

EPCs for commercial buildings, it is necessary to have a graduation in engineering recognised by the 

professional order with a work experience of five years in the construction sector. Additionally, all 

                                                             

 

6 ADENE – Agencia para a Energia: Certificado Energético, https://www.sce.pt/wp-

content/uploads/2018/06/ADENE_certificado_energper%20centC3per%20centA9tico_habitaper%20centC3per%20centA7per
%20centC3per%20centA3o.pdf, accessed January 31st 2019 

 

 

https://www.sce.pt/wp-content/uploads/2018/06/ADENE_certificado_energper%20centC3per%20centA9tico_habitaper%20centC3per%20centA7per%20centC3per%20centA3o.pdf
https://www.sce.pt/wp-content/uploads/2018/06/ADENE_certificado_energper%20centC3per%20centA9tico_habitaper%20centC3per%20centA7per%20centC3per%20centA3o.pdf
https://www.sce.pt/wp-content/uploads/2018/06/ADENE_certificado_energper%20centC3per%20centA9tico_habitaper%20centC3per%20centA7per%20centC3per%20centA3o.pdf
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issuers need to attend the qualification exams provided by the Portuguese energy agency in order to 

be able to issue EPCs. 

The requirements to energy auditors´ qualifications are the same as to EPC issuers. EPC issuers and 

energy auditors have to prove their qualification to the Portuguese Energy Agency. There is an official 

internet list of EPC issuers available in the website of the Portuguese Energy Agency7. This would also 

be suitable for building owners who look for an iBRoad issuer. 

The ANPQ (Associação Nacional de Peritos Qualificados) is the Portuguese association of Qualified 

Experts or energy auditors. They already joined the project as stakeholders available to support the 

iBRoad´s development and implementation. 

In Portugal, open source software is most often used. The calculation procedure is based on a seasonal 

quasi-steady state method like prescribed on EN ISO 13790. 

 

Flanders (Belgium) 

In January 2019, the current Flemish EPC was replaced by an updated version – the EPC+. The following 

description will focus on that updated version. However, for best communication purposes, the term 

‘EPC’ has been kept, in order to not give citizens the wrong impression that a new certificate is 

mandatory. 

In general, the EPC+ consists of four parts: First, it displays general building and issuing data (e. g. 

building address, construction year, EPC issuer) and the buildings’ energy label. Second, a short visual 

overview of the current state of the building is illustrated and compared to the long-term 2050 target 

on energy performance of buildings. Third, the EPC displays renovation recommendations for the 

building envelope and heating system(s), including an indication of priority and estimated costs. The 

impact of each recommendation is shown on an energy scale. For recommendations with regard to hot 

water, ventilation, risk of overheating and airtightness no prioritisation or costs are indicated. Forth, 

the EPC contains in-depth information, e. g. detailed technical information with regard to renovation 

measures. In addition, advice is given to avoid lock-in effects. 

                                                             

 

7 https://www.sce.pt/pesquisa-de-tecnicos/ 

https://www.sce.pt/pesquisa-de-tecnicos/
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Figure 9: Flanders EPC+ standard form (Vlaams Energieagentschap) 8 
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Figure 10: Energy label in Flanders (Vlaams Energieagentschap) 

 

The energy label of the building is based on the energy score, being the yearly-calculated primary 

energy use, per square meter floor area (kWh/m²/year). The energy label is shown on a horizontal 

energy scale, on which also the mean value for the buildings with the same typology and the long-term 

goal for all buildings (= A-label) are shown. The classification levels can be found on this energy scale. 

The class boundaries refer to the primary energy demand. They are valid for all building types and all 

regions in Flanders. 

The energetic quality of individual components of the building envelope are shown by energy bars. The 

size and colours of the bars are based on the U-value. E.g. a roof gets a red bar when U ≥ 0.93 W/m²K, 

an orange bar when 0.93 > U ≥ 0.40, a light green bar when 0.40 > U ≥ 0.24 and a dark green bar when 

U ≤ 0.20. The same classification levels apply for the recommendations: a roof with red bar will get a 

red recommendation. 

                                                             

 

8 Vlaams Energieagentschap (VEA): Energieprestatiecertificaat, 2019, 

https://energiesparen.login.kanooh.be/sites/default/files/atoms/files/VoorbeeldEPCvanafjanuari2019_nieuw.pdf, accessed 
January 31st 2019 

https://energiesparen.login.kanooh.be/sites/default/files/atoms/files/VoorbeeldEPCvanafjanuari2019_nieuw.pdf
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Figure 11: Assessment of the building envelope in Flanders (Vlaams Energieagentschap) 

 

The recommendations and corresponding cost estimates are automatically generated. Apart from 

providing correct input data for the energy label and a few extra input parameters, the EPC issuer does 

not have to bother about the recommendations. He cannot adapt neither remove any of them. Yet he 

is allowed to give a comment on each of them. 

The EPC+ gives a full renovation path in order to get the building in line with the long-term goal. When 

all EPC+ recommendations would be executed, the building will fulfil the long-term goal. Until now, 

none of the recommendations are mandatory. 

However, in the current draft proposal for the energy policy plan (2021-2030) there is a proposal to 

make the recommendations mandatory: 

In the case of notarial transfer in full ownership of a residential home, three of the following six 

measures have to be implemented within five years after the transfer. 

• Roof insulation (Umax = 0.24 W/m²K) 

• Wall insulation (Umax = 0.24  W/m²K) 

• Windows (profiles and glazing) (Umax = 1.7 W/m²K and Uglass = 1.1  W/m²K) 

• Floor insulation (Umax = 0.24  W/m²K) 

• Condensing boiler no older than 15 years or heat pump 

• Renewable energy boiler: heat pump boiler or solar boiler 

The recommendations are a major part of the EPC+, certainly because cost estimations are made. Most 

likely, the cost estimations will influence the house owner. More than the recommendations, the cost 

estimations reflect the sense of urgency in an intuitive and understandable manner. 

As the recommendations are automatically generated and as the EPC is a certificate, which cannot take 

into account the wishes and desires of the (future) inhabitants, the renovation path will offer only an 

intermediate level of detail. Refinement will always be needed. For instance, the order of the insulation 

measures is solely based on the energetic quality (u-value) of the components, regardless of their size. 

An uninsulated roof, either large or small in size, will always have a red recommendation and appear at 

the top of the list. Hence, the order given by the EPC+ does not reflect a practical or logical order for 
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execution. It is up to the house owner, preferably in collaboration with a professional, to further refine 

the path into the most optimal renovation scheme, given technical and financial constraints. 

In Flanders, the EPC-issuer is called the “energy expert” (“energiedeskundige”). Energy experts have to 

complete specific trainings and successfully pass an exam, after which they are accredited in the official 

list of energy efficiency experts. No qualifications are required. The list of official energy experts is 

available on the website of the Flemish Energy Agency. The trainings and exam are organised by 

educational institutes, who are accredited by the Flemish Energy Agency after having proved their skills 

and good quality of work. The main bulk of the educational material is provided by the Flemish Energy 

Agency, but the institutes are free to further extend or adapt it. 

The interests of EPC issuers are represented in an association, called OVED. 

In Flanders, there has been an EPC database since 2009. It stores the technical data from the EPC-

calculation and also energy labels and information about the automatically issued roadmap. The 

Flemish Energy Agency has asked permission to get access to the database in order to display the data 

in their Woningpas. 

Germany 

In Germany, two kinds of EPCs for residential buildings exist in parallel: for new buildings, existing 

buildings undergoing major renovations and old buildings with building application before November 

1977 EPCs are based on calculated energy demand. For existing buildings, which comply with energy 

efficiency standards from 1977 EPCs can be based on the measured energy consumption. 

Unfortunately, the coexisting of different EPCs complicates comparability and can cause confusion for 

customers. 

In general, the EPC comprises of four parts:  

• At first, general building and issue data (e. g. building address, construction year, energy source 

and number of the document) must be indicated. 

• Actual energy consumption (kWh/m²year), indicated as primary energy demand and final energy 

demand, respectively), the calculated energy demand and a reference value is stated. The German 

EPC introduced a nine-class labelling scheme with energetic bars starting from A+ and ending with 

class H. The class boundaries refer to the final energy demand. They are valid for all building types 

and all regions in Germany. There are no efficiency classes for components of the building envelop 

or technical systems in the EPC. However, the German “individueller Sanierungsfahrplan, iSFP” 

comprises such classes. 

• According to the German energy savings ordinance, the EPC must also contain renovation 

recommendations if they are cost effective. Cost effectiveness within this context means that 

renovation measures must pay for themselves within the normal operation period. 

Recommendations refer either to the renovation of the whole building or of single components as 

well as technical systems. In practice, the renovation recommendations only play a minor role. 

There is very limited space provided in the standard form: only one line per recommendation in the 

EPC so they must be kept very short. The recommendations usually are very generic and not related 

to a certain renovation step. A more detailed cost, profitability and action planning as well as a time 

frame is not foreseen. In fact, they serve as a very basic information for the building owner that 

certain energy renovations are possible and most likely cost effective. 

• Finally, the last part of the EPC contains explanations and definitions for a better understanding 

(e. g. definitions of primary energy demand and final energy demand). 
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Figure 12: German standard EPC form based on measured energy consumption (Source: German energy savings ordinance, 
annex 6) 
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Figure 13: German standard EPC form based on the calculated energy demand (Source: German energy savings ordinance, 
annex 6) 

EPCs may only be issued by persons who have a university degree in a building related field or by master 

craftsmen and chimney sweepers. The term energy auditor is not protected. Auditors who want to 

carry out funded audits in a federal programme, however, have to complete specific trainings and must 

be accredited in the official list of energy efficiency experts.  

In Germany, there is no detailed EPC database available. A register run by the German Institut for 

Structural Engineering (DIBt) gathers all issued EPCs with a unique registration number. Stored is also 

the type of EPC (demand or consumption based), the building type, postal code, indication of the 

federal state and the date of issue. Technical data, however, is not stored in the register. Furthermore, 

the DIBt has the duty to perform random tests from all EPCs. These are validity checks carried out 

exclusively electronically. 

iii. Consequences for iBRoad 

The key question to answer in this section is how the different EPCs from different member states can 

be used to implement the tools developed within the iBRoad project. 

EPC data as starting point for the iBRoad Roadmap creation 

In general, the iBRoad Roadmap is based on the same building data as the EPCs. Energy auditors in the 

pilot countries all use country specific calculation software to create EPCs. The iBRoad roadmap needs 

to be designed in a way that it can be created with national calculation software.  
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 The following EPC content that is related to the iBRoad project is the same or very similar in all 

considered countries: 

• General information on the building and building owner 

• Primary energy demand as the main indicator according to the EPBD 

• Final energy demand (in Germany either demand or consumption) as additional indicator 

• Carbon dioxide emissions 

• Main energy sources for heating, domestic hot water and cooling 

• Renovation recommendations for energetic improvement measures 

 

The following aspects that are important to the iBRoad project differ in the considered countries: 

• Energy classes for the building 

• Energy classes for single building components 

• Calculation methods 

• Calculation software and data connectivity to the EPC data base 

• Data stored in EPC databases and access to the databases 

• Degree of detail of renovation recommendations for energetic improvement measures 

• Consideration of lighting 

• Approval for EPC issuers 

 

All aspects that are needed for the iBRoad tools but differ between the countries require either for a 

more general solution or to take over the country specific solution. 

At the moment, data export from the respective country specific software is limited or not possible at 

all. Consequently, data has to be entered manually into the iBRoad tools. In terms of manageability of 

the iBRoad tools, data export from national EPC software tools should be provided as far as possible in 

the future. The same goes for the national EPC database. 

 

The following figure illustrates the creation process of an iBRoad Roadmap. 

 

 

 

Figure 14: iBRoad Roadmap creation process 
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EPCs’ energetic classification as landmark for the iBRoad Roadmap 

In many of the considered countries, EPCs display the overall performance of buildings with energy 

classes. Usually there is a coloured scale with bars indicating the respective building class: 

• Bulgarian EPCs for existing residential buildings have an eight-point energy label scale with 

energetic bars from A+ to G based on primary energy for the whole building including heating, 

ventilation, hot water, lighting, pumps, ventilators, appliances and cooling. 

• EPCs in Portugal also have an eight-point energy label scale with energetic bars starting from A+ 

but ending with class F. The scale is based on the ratio between the building primary energy needs 

and the reference limit primary energy needs expressed as a percentage. 

• In Poland, the energetic classification of buildings is different compared to scales in the other 

considered countries: The Polish scale is built with two colour bars. The green colour on the left 

end of the bar represents lower values of primary energy consumption whereas the red colour on 

the right end of the bar represent buildings with high primary energy consumption. The top bar 

illustrates the primary energy of the analysed building. The bottom bar illustrates the primary 

energy value, which is currently required by polish law for new buildings. 

 

An overall classification of the energetic state of the building in the iBRoad Logbook is possible. 

However, it needs to be based on country specific scales and thresholds. If there is a common rating 

with capital letters classes this can be adapted, otherwise the classification can be displayed with the 

colour related to the energy demand. The energy class in the iBRoad tools needs to be the same as the 

one in the EPC. Discrepancies between the energy classes would lead to confusion and reduce faith in 

energy calculations as a whole. 
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Figure 153: Energetic building classifications in Bulgarian, Portuguese and Polish EPCs 

 

The iBRoad roadmap will display the country specific energy class for the actual building state and also 

the development of the energy class for future renovation measures. 

EPCs’ renovation recommendations as starting point for customised renovation packages in 

the iBRoad Roadmap 

In all considered countries, EPCs contain recommendations for energy renovation. EPC issuers and 

building owners are used to energy related renovation advices. The depth of renovation advices in the 

EPCs, however, varies significantly between the considered countries. Though in some countries, the 

EPCs recommend also renovation steps in the further future there is no EPC that offers an individual 

roadmap. The following typical roadmap features are not part of the EPCs: 

• there is no time schedule or order saying when to implement which measure; 

• there is no information to which end it makes sense to combine measures; 

• renovation recommendations do not take into consideration the preferences of the building owner 

and the building occupants, e. g., financial capabilities. 

As these are core features of the iBRoad approach, the iBRoad tools provides new benefits to all 

considered countries. The recommendations in the EPC should be used to advise the building owners 

to order an iBRoad Logbook and Roadmap and acknowledge the added value of the tools. Owners 

should be informed that the iBRoad complements the EPC. 
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 BARRIERS TO DEEP RENOVATIONS AND PREVAILING 

MOTIVES AND INTERESTS OF THE BUILDING OWNERS 

i. Overview 

Despite the proven economic and technical feasibility, associated with societal and environmental 

benefits of building renovation, renovation rates are still low. This is due to a number of barriers along 

the value chain that go beyond the technical and economic feasibility of renovation. This chapter shows 

the barriers and motives for energy renovation in the considered countries. In order to prioritise the 

features of the iBRoad tools, the country partners estimated how buildings owners would rank the 

added values in their countries. 

 

Figure 16: Overview of specific barriers and motives 
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 ii. Situation per country in detail 

Bulgaria 

Barriers 

When renovation measures are carried out in single-family houses, homeowners and homeowners’ 

friends usually take care of the work themselves. Experts and professionals are rather less involved. In 

general, the capacity of Bulgarian professionals in implementation of energy efficiency measures is not 

high. 

There are no statistics about at what stage(s) of life most renovations take place, but it can be noticed 

that most of energy efficiency renovations are usually executed after people´s midlife – about the age 

of 50 to 60 years. Besides the use of poor material and poor installation, a very common mistake is the 

wrong approach towards the installation of thermal insulation. Usually five centimetres of thickness is 

considered sufficient by homeowners. In addition, thermal bridges are not adequately avoided. 

According to Policy department A – economic and scientific policy (http://www.europarl.europa.eu 

/RegData/etudes/STUD/2017/607350/IPOL_STU(2017)607350_EN.pdf) the highest level of energy 

poverty in the EU is in Bulgaria. This results in underheating or undercooling of buildings as well as 

postponement of renovation measures. Moreover, there is a lack of awareness about available financial 

support. Building owners who are willing to renovate their homes often are uncertain about which 

measures to implement. There are a lot of different sources of information, both accessible online and 

from specialists (from craftsmen to engineers and architects), providing partly contradictory 

knowledge about reasonable measures and the depth of implementation. None of them are fully 

trustworthy. Building owners often use the experience of their neighbours or friends that already 

renovated their homes and they implement the same measures. They are unaware of possible expert 

help. 

Motives 

According to the iBRoad “Understanding potential user needs” survey, improving comfort and reducing 

the amount of money spent for energy is most important for homeowners.  

From the experience of the country partner it is expected that the wealthier the building owners are 

the more crucial comfort and impact on the climate are to them. They are considered to be even more 

important than saving money. The most substantial comfort aspect related to energy renovation is 

healthy living. This applies to the main problems in homes in Bulgaria – air pollution, moisture and 

mould. Other key comfort aspects for building owners are maintenance friendliness and, for urban 

areas, noise protection. 

With regard to homeowners’ motives and interests, the country partner was asked to assess Bulgarian 

people’s opinions concerning expected added value of the iBRoad Roadmap and interesting features 

of the iBRoad Logbook. The profile below illustrates the results. 

http://www.europarl.europa.eu/RegData/etudes/STUD/2017/607350/IPOL_STU(2017)607350_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2017/607350/IPOL_STU(2017)607350_EN.pdf
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Figure 17: Added value that Bulgarian building owners expect from the iBRoad logbook 

 

All proposed logbook features are supposed to be considered interesting in Bulgaria. Displaying the 

building´s energy level, however, is rated worst with only four points followed by information on e-

smartness of buildings with six points. Many buildings in Bulgaria are underheated. In the poorer 

communities outside the capital people usually heat only one or two rooms in their buildings. The 

energy label and e-smartness of the buildings are much less important than creating a comfortable 

environment in their homes at affordable price and spending less on energy bills after a renovation. 

The non-governmental centre for energy efficiency in Bulgaria, EnEffect, anticipates homeowners to 

expect that the main benefit of the building renovation roadmap is to provide long-term plans for 

renovation with detailed description of the measures. The main benefit, which homeowners will expect 

from a building logbook, would be a simplification of the processes. This ranges from simple online 

tools providing them access to their building documents and access to services offered by the 

government or the municipality to easy search for energy auditors or maintenance companies. 
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 Poland  

Barriers 

The homeowner himself most often carries out renovations in Poland. Usually advice is sought from 

construction workers or friends who went through similar processes in the past. However, as people 

who were asked are frequently not qualified, advices can be misleading or wrong. Contractors who 

perform energy renovations are usually highly experienced, but they do not possess the theoretical 

knowledge on building physics, which sometimes can result in construction faults. Owners who carry 

out renovation measures usually decide on the most urgent measures that need to be done. Usually, 

renovation measures are performed one after another, which is dictated by financial matters. 

Motives 

With regard to homeowners’ motives and interests, the country partner was asked to assess Polish 

people’s opinion concerning the expected added value of the iBRoad Roadmap and interesting 

features of the iBRoad Logbook. The profile below illustrates the results. 

Improvements that are associated with internal comfort are installation of a modern boiler, as old 

kettles require high efforts to operate properly, and changing windows, as the old windows are often 

leaky and causing draught. 

In general, building owners expect that a roadmap would give them specific information about the 

renovation that they need to perform to reduce operation cost, for their particular building. 

The significance of particular advantages of energy renovation depends on actual needs and 

requirements of homeowners. Owners of houses located in crowded areas would appreciate noise 

reduction, whereas owners who have to deal with old installation in their building, would appreciate 

correctly working systems. 
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Figure 18: Added value that Polish building owners expect from the iBRoad logbook 

 

For Poland, no logbook feature is rated 10 points. The highest customer interest is expected for 

technical core information like renovation steps and energy consumption. An alert and reminder 

feature in the logbook is expected to be the least interesting feature. 

 

Portugal 

Barriers 

The majority of renovation works are most likely carried out by professionals, since there is a legal frame 

for it. Accordingly, the implementation standards are generally very high.  

There are long-term strategies being pursued with major renovations but there are also small repairs 

that the owners take along the building lifetime. However, there is no standardised approach for 

stepwise renovation. 

There are no major barriers for the implementation of the iBRoad concept. 
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 Motives 

With regard to homeowners’ motives and interests, the country partner was asked to assess 

Portuguese people’s opinion concerning the expected added value of the iBRoad Roadmap and 

interesting features of the iBRoad Logbook. The profile below illustrates the results. 

 

 

Figure 19: Added value that Portuguese building owners expect from the iBRoad logbook 

 

The Portuguese expectations for the customer´s interest in certain logbook features is highly 

differentiated. Information about building components, roadmap details and comfort are voted the 

most interesting to homeowners as well as granting access to building data to third parties. On the 

other hand, information about the past energy consumption are considered least interesting. 

The added value that a building renovation roadmap and a logbook would bring to the building owner 

would be the access to information about their own building in a unique data repository. Further 

benefits are expected from the increased awareness regarding their building status and the benefits 

that improvement measures would have in their building as well as guidance on how to take action on 

the implementation of renovation works (in a stepwise approach) in their home. 
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Flanders (Belgium) 

Barriers 

When households indicated not to plan a certain energy saving measure, the Flemish Energy Agency 

asked for the reasons. Overall, five main reasons were identified: 

• Because I rent the dwelling 

• The energy saving measure has already been carried out 

• Not necessary/no priority/no time 

• I am too old 

• Too expensive 

 

Motives 

About 45 per cent of the Flemish building owners opt for a profound renovation, in order to modernise 

their home, increase comfort and energy efficiency; a small minority (4 per cent) opts for smaller 

renovation works such as embellishment and luxury. No less than 70 per cent are also convinced that 

an energy-efficient house is also a comfortable home: in a well-insulated house you do not suffer from 

cold radiation on windows or walls, there is less air coming through slits and a well-insulated house 

ensures better acoustic comfort. 

The personalisation of the EPC+ advice is supposed to become a major added value of a building 

renovation roadmap. A building renovation roadmap just showing the results of the EPC+, will have no 

added value. It is estimated that building owners would like to start from the EPC+ recommendations 

and like to be able to customise these recommendations to their wishes and renovations possibilities, 

whether or not in collaboration with a professional (energy expert, architect,) Hence, in the roadmap, 

changes and removals of the EPC+ recommendations would be helpful, e.g., to change the order, to 

add new measures, to refine the cost estimation (which material, which thickness, which finishing layer, 

etc.), to see the impact of the changes on the energy label and energy consumption. It could also be an 

option to make this roadmap changeable in the Woningpas, which is seen as a dynamic instrument 

consultable by homeowners and others. In addition, the user needs to be able to easily get in touch 

with architects and building constructors. 

In Flanders, the EPC+ was launched in January 2019. During 2019, the Flemish Energy Agency plans to 

monitor how the EPC+ is received. An important question to be answered is which elements are lacking 

from the EPC+ for a house owner to start his renovation. The aim is to get an insight into the most 

important missing features, tools or information, in order to further develop the tools (e.g., the 

Woningpas and policies needed to motivate citizens towards renovating their homes and to facilitate 

the renovations process). 

The Flemish Energy Agency estimates a provisional ranking of the iBRoad features and linkage to the  

Flemish EPC+: 

Information that is already in the EPC+ and will be presented in the logbook (Woningpas): 

• Energy label of the building 

• Information on building envelope 

• Information on technical system of the building 

• Information on the renovation roadmap: recommendations and costs 

• Summary of (personalised) roadmap and roadmaps details 

Ranking of the missing features 

1. Information about historic energy consumption 
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 2. Simplified trying out own renovation ideas and receiving simplified results for investment costs 

and energy savings 

3. Alerts and reminders (e.g., related to maintenance of a boiler) 

4. Grant assess to third parties (government, insurance etc.) 

5. Documentary storage 

6. Information on e-smartness of the building 

7. Best practice renovation projects 

By the end of 2019, the following feature will already be made available in the logbook (Woningpas): 

• Grant assess to third parties 

 

Furthermore, research, service design and consultation of other parties is currently being carried out 

in Flanders to investigate the possibility to add the following features in next versions of the logbook 

(2020 – 2021): 

• Information about energy consumption and energy meters (electricity and gas) 

• Documentary storage 

• Possibility to add personal information on energy-related renovation-works carried out in the past 

• Possibility to add information on renovation-works from the renovation roadmap (EPC+) that are 

already carried out and possibility to re-calculate the energy-label 

 

Germany 

Barriers 

A majority of building owners in Germany would rather trust their relatives, friends, neighbours or 

craftsmen when planning a renovation than an energy auditor. The concept of `energy consultation´ 

itself is not protected so that building owners are partly confused about the content and the objectivity 

they can expect. 

In general, both deep renovation and renewable heating technologies demand higher investments 

than other alternatives. In addition, even from a life cycle cost point of view, economic measures often 

do not meet the necessary economic criteria in industrial and commercial environments. 

For some building owners, increased investment in energy renovation is unaffordable, even if it pays 

off in the long term. Often, there is a lack of sufficient equity capital or the ability and willingness to 

borrow capital is inadequate.  

In rented properties, expenses (=costs) and benefits (=energy savings) refer to different parties 

(landlord-tenant-dilemma), so that there is only little investment motivation for the investor, even if 

the measures are cost-effective. 

Owners lack information about the options for energy renovation. There are deficits in neutral 

information, for example on the benefits of an insulated building envelope. 
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Motives 

About 25 per cent of the building renovators carry out profound energy renovation measures by 

conviction to reduce carbon emissions9. However, there is not just one single motive for renovation. A 

market study for the individual renovation roadmap in Germany states that it rather seems to come to 

an interaction of different motives10. However, in many cases the central motive for energetic 

renovation is energy saving and thus cost savings. This motive can certainly be regarded as a long-term 

investment basis combined with the desire for value enhancement. Increasing living comfort, 

beautifying the living environment, providing for old age living or technical interest can also be motives. 

Although environmental protection plays a role, it is not necessarily a driving motive. 

 

iii. Consequences for iBRoad 

There are two key questions to answer in this section: first, how can barriers and obstacles be overcome 

within the iBRoad project, and second, how can prevailing motives and interests of homeowners be 

taken into account within the iBRoad project? 

In all considered countries, a major barrier to renovation is the lack of information for building owners 

on how to properly plan, finance and implement renovation strategies. Therefore, building owners 

have a strong interest in having a standardised long-term renovation plan. However, the auditors and 

auditing products need to be trustworthy to the homeowners. A second important barrier results from 

renovation costs that building owners either cannot afford or that are higher than the expected energy 

savings. In addition, many building owners seek for an improvement of comfort when renovating a 

building: in particular, this refers to thermal comfort such as less draught, warmer surface 

temperatures or better cooling in summer time. Another main driver for energy renovations are so-

called co-benefits like improved acoustic comfort, security, aesthetics and an increase of the real estate 

value. Similarly, changes in the use of the building need to be addressed: e.g., when children are born 

or when they are moving out as well as when the building needs to be suitable for elderly people. 

Ensuring the customer´s acceptance 

It has been shown that especially in Bulgaria and Poland renovation measures are often carried out by 

the building owners themselves or by not specially trained persons. This circumstance bears high risks 

with regard to deep renovation, for example: 

• An unsatisfactory renovation result: improper execution of the installation may lead to a 

renovation result that does not meet the criteria the homeowner imagined or even serious building 

damage. 

• A bad reputation of renovation measures and materials: in many cases the homeowner will not 

recognise an improper execution of renovation measures. If the renovation result is not as hoped 

for, homeowners may think that the specific renovation measure was not worth it or that 

renovation materials are not as good as announced. 

• Unnecessary high costs: Due to an improper execution of installation, there is a risk that additional 

investments will be needed to ensure an acceptable outcome. 

• Postponement of further renovation measures/renovation measures that are time-consuming or 

more difficult to implement: Homeowners might tend to postpone (specific) renovation measures 

because transaction costs are high. 

                                                             

 

9 Stieß et al., 2010 
10 DENEFF, 2017 
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 • Non-implementation of complex renovation measures that cannot be implemented by non-

professionals. 

• Renovation measures that are planned properly and with regard to further renovation steps and 

climate targets cause expensive lock-in effects or fail to meet the climate targets. 

Within the context of the iBRoad project it should be ensured that homeowners´ acceptance is gained 

and trust is built in the iBRoad tools: Especially, the desire to get a renovation roadmap should be 

awakened, because of the advantages that arise from it and because experts, namely energy auditors, 

elaborate it. The iBRoad products should be designed in a way that communicates high quality and 

reliability. Consequently, the identified stakeholders in the respective pilot countries should 

communicate the relevant benefits of the iBRoad tools and the risks that result from self-made and 

unprofessional implementation of renovation measures. 

Also, in the light of the above mentioned, it is essential to ensure that energy auditors, who create an 

iBRoad Roadmap, will be trained adequately. In particular, training courses and training material should 

be developed in a way which reflects the respective situation in the relevant country. 

Building owners perceive energy audits as too technical and difficult to understand: Integrating 

graphical/text elements of iBRoad into the software tools and making the results of the audit 

understandable will make iBRoad user-friendly and overcome this barrier. 

Thermal comfort/co-benefits assessment in the iBRoad Roadmap 

A main driver for building renovations can be the desire for a reduction of energy costs. However, 

thermal comfort (e.g., less draught, warmer surface temperatures) and co-benefits (e.g., improved 

acoustics, safety, aesthetics and an increase of the real estate value of a building renovation) can also 

be important drivers for renovating a building. Even though the estimated expectations to the added 

value of the iBRoad tools did not show a clear preference, that does not mean that features are not 

interesting to building owners. Consequently, thermal comfort and co-benefits of building renovation 

that were mentioned many times would be addressed within iBRoad. 

Within the project context, a simple assessment approach is favoured. It is foreseen that for every 

defined renovation step an improvement of thermal comfort or co-benefits aspects will be shown. The 

idea is that comfort and co-benefits of a building renovation will be displayed as icons. Aspects that are 

improved in the respective renovation step are “switched on” (e. g. from grey to green). In the following 

steps the “switched on” icons accumulate to show the improvement. The energy auditor will be given 

assistance on how to assess the comfort aspects in the handbook and the training courses. 

 

 

Figure 20: Example for displayed co-benefits that can be turned green if improved in the specific renovation step 
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Compared to more complex approaches, e.g., a calculated method, this approach offers several 

advantages, for example: 

• less time-consuming and easier to handle for energy auditors 

• easy to understand for homeowners 

• no calculation needed 

• no weighting between co-benefits needed 

• assessment without giving the impression that results are more accurate than they really are 

• easily adaptable to future developments 

In order to overcome the barrier that homeowners do not know who to refer to for a renovation 

measure or where to find craftsmen, a “market place” tool should be implemented in the iBRoad 

Logbook. Craftsmen and other suppliers could show their offers and contact data. The Logbook could 

offer a filter function to display only the branches needed. On the other hand, homeowners might 

grant limited access to their building data to suppliers. This would be helpful to them in terms of 

calculating offers or linking their offers to the Roadmap steps. The market place could also be used to 

link homeowners to funding programmes or loans. 
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  EXISTING MARKET SITUATION FOR ENERGY AUDIT 

PRODUCTS 

i. Overview 

The iBRoad project aims at supporting the evolution of energy audit products in order to trigger deep 

renovations. Therefore, an identification and evaluation of the existing market situation in the 

considered countries is essential to analyse whether there are substantial differences in terms of the 

current market situation for energy audit products. 

 

 

Figure 21: Overview of energy audit markets 

Note 

In this context we consider energy audit products as rather broadly defined, so that consequently 

both on-site energy audits and building software tools are covered. 
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ii. Situation per country in detail 

Bulgaria 

The Bulgarian market concerning energy audit products for residential buildings is rather limited. The 

Sustainable Energy Development Agency (SEDA) provides simplified energy calculations for buildings 

on their website (https://auerportal.seea.government.bg/), which homeowners can use. However, 

results are of limited use for homeowners as no renovation plan or strategy is offered and all data input 

comes from non-professionals. Apart from that, there are on-site energy audits, which are quite 

expensive and obligatory, but there are no controls and no sanctions in the case of an infringement. 

For a single-family building, the average price varies from 500 to 1000 EUR depending on the 

complexity and building size. For all renovation measures considered, the auditor has to calculate 

payback periods, internal rates of return (IRR) and net present values (NPV and NPVq), for which 

auditors use a specific software – ENSI Profitability. In addition, energy auditors are obliged to compare 

different packages of renovation measures. In practice, however, it appears that energy auditors fall 

short of that. Everyone registered in SEDA´s list of energy auditors is allowed to conduct such audits, 

but the term energy auditor is not protected in any way. Consequently, anyone can call himself an 

energy auditor. 

The existing energy audit in Bulgaria in general is suitable for further development towards deep 

renovation but not towards step-by-step renovations. The energy audit contains a report template, 

which can be modified individually. The software that is usually used and almost required for audits is 

kept simple and allows additional calculations. Given that, experienced and trained auditors can 

develop also deep renovation analysis but of course at a higher effort than with a software produced 

especially for deep renovation analyses. 

The individual building renovation roadmap (iBRoad) could support Bulgarian building owners and 

public authorities to strive for renovations that are more comprehensive. A first step could be to 

visualise the energy performance and the related benefits to generate interest in energy efficiency and 

deep energy renovations. The iBRoad audits could help solving (by promoting better homes, lower 

energy bills and mitigation of fossil fuel dependency) two of the most important societal problems in 

Bulgaria: energy poverty and air pollution. 

There are two organisations - “Chamber of energy auditors” and “Association of Bulgarian Energy 

Agencies, ABEA“ (https://new.abea-bg.org/ ) that bring together energy efficiency focused companies 

and auditors. 

• The “Chamber of energy auditors”, where it is not obligatory to be registered in order to provide 

energy audits. Though less than half of the auditors are registered, the chamber influences the 

work of all energy auditors. 

• All regional energy agencies are part of ABEA. Most of them are very active non-profit 

organisations. ABEA provides opportunities to present the iBRoad in regular meetings. 

 

Poland 

In Poland, the market for energy audit products focusses on multi-family buildings. There are subsidies 

available for energy renovations of multi-family buildings that reach a minimum reduction of energy 

consumption. To prove that particular renovation measures will contribute to the required energy 

reduction, it is mandatory to perform an energy audit. Accordingly, energy audits are rarely performed 

in single-family houses. Energy audits are comparably expensive; however, the audit costs are accepted 

in the funding programme. Apart from the funding, many building owners do not consider audits as 

valuable or necessary. 

https://auerportal.seea.government.bg/
https://new.abea-bg.org/


   

52 

 Energy auditors suggest the best solutions to reduce energy consumption to the investor during an on-

site visit. For multi-family houses, investors ask specifically for the measures they are most interested 

in. However, these might not be sufficient to fulfil the requirements of the incentive programme. 

Private companies, most of them producers of building materials, offer special online tools to help 

building owners to find the best solutions for renovation (e.g., calculating u-values of external walls 

and suggesting the optimum insulation thickness for the investor). Those tools are available free of 

cost and are easy to understand for building owners. 

Energy auditors use a simple payback time method to evaluate economic profitability of particular 

improvements and whole modernisation. Moreover, the life cycle cost analysis becomes more popular 

for public procurements. 

Portugal 

Energy audits are not mandatory for residential buildings in Portugal. However, the Portuguese Energy 

Agency has a course to qualify energy auditors to perform volunteer energy audits in the residential 

buildings sector. It resulted from the European project (ENACT) where the goal was to develop a 

European standard to qualify energy auditors for residential buildings. The main benefit of this 

qualification is the implementation of the methodology developed under the ENACT project. For the 

building owner, it is a complement to the EPC, since it is based on calculated energy demand while the 

energy audit is based on real energy consumption. Thus, the owner is provided with a more realistic 

diagnosis of the building. Content wise, this energy audit is also suitable for deep renovations. The 

Portuguese Energy Agency already released five editions of this course, which were well accepted 

among the sector (energy auditing training course for residential buildings). 

The energy auditor sets the price for the audits. There are no incentives for energy audits. 

The profession of the ‘energy auditor’ does not exist in Portugal. Usually audits are performed by 

qualified experts that can issue EPCs (see chapter IV) or who are graduated in engineering (but without 

the EPC qualification they can only perform the audit but not issue the EPC). 

Auditors are used to considering the investment cost and the energy savings of applying different 

renovation measures. There is no explicit audit for staged renovation yet 

Flanders (Belgium) 

In Flanders, there is a well-developed market for energy audit products. There are governmental 

initiatives at regional, provincial and local level as well as private initiatives. 

At regional level, on-site energy audits are offered since 2008. Nevertheless, only 1,500 energy audits 

have been conducted until now. The on-site energy audit can be considered either unknown or 

unattractive for homeowners (e.g., due to its price). Also, the existence of the mandatory EPC is 

considered to be an influencing factor: building owners probably feel less need for a more thorough 

on-site energy audit. 

The on-site energy audit is conducted by a trained energy auditor. Energy auditors in Flanders have to 

complete specific trainings and succeed in an exam, after which they are accredited in an official list of 

energy auditors. To conduct an on-site energy audit, other qualifications than that (e.g., education level, 

experience) are not required – an auditor’s type B qualification is sufficient in this context. In fact, 

Flanders introduced an auditor’s ranking system: to issue an EPC you need to be an auditor type A, 

which is linked to a certain education and experience. 

The on-site energy audit is intended for individuals who seek for a voluntary energy advice about their 

home. The energy auditor provides a full analysis of the energy performance of the house, 

complemented with advice about how to reduce the energy consumption. A central software, in 

control by the Flemish Energy Agency, is mandatory for generating a final report, which is intended for 

the homeowner. The energy auditor is free to set his own price for the service. No subsidies are given. 
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At provincial level, there are in total five knowledge centres concerning sustainable buildings 

(“Steunpunten Duurzaam Bouwen”)11. These centres are local network organisations that help to 

translate the principles of sustainable living and building into practice. Each of them provides both a 

digital information desk for short questions and more elaborated products such as renovation advice, 

whether or not based on an on-site visit. Many of the advice they offer is subsidised. There is no link 

with the regional energy audit procedure. 

At local level, the majority of cities and municipalities offer tailored advice, most often for free and also 

based on an on-site visit and physical meeting with an expert. Some of the cities and municipalities also 

offer a digital quick scan (e.g., a digital quick scan tool of the city of Ghent12). This allows the house 

owner to easily assess the energy performance of his house and develop possible renovation measures. 

 

 

Figure 22: Gent digital quick scan building tool13 

 

Private companies, offering energy audit products are scarce: “Cozie”, for example, is a digital quick 

scan and energy advice tool, which is free of charge and can be filled in by the house owner.14 

                                                             

 

11 E. g. province of Limburg: http://www.eerstehulpbijduurzaambouwen.be/nl/, or province of Antwerp: 

https://www.kampc.be/duurzaam/persoonlijk-bouwadvies. 
12 https://klimaat.stad.gent/checkjehuis/ 
13 Gent: klimaatstadt, URL: https://klimaat.stad.gent/nl/themas/wonen, accessed January 31st  2019 
14 https://www.homefit.be/nl/home   

http://www.eerstehulpbijduurzaambouwen.be/nl/
https://www.kampc.be/duurzaam/persoonlijk-bouwadvies
https://klimaat.stad.gent/checkjehuis/
https://klimaat.stad.gent/nl/themas/wonen
https://www.homefit.be/nl/home
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Figure 23: “Cozie” quick scan building tool 

 

Germany 

In Germany, there is a well-developed market for building energy audits. There are audits on very 

different quality levels and depth. 

Consumer associations offer stationary energy audits which building owners can visit to put their 

questions to experts. This offer is subsidised by the Bundesamt für Wirtschaft und Ausfuhrkontrolle 

(BAFA) respectively the German ministry for economy. 

Local energy agencies, auditor associations, local energy initiatives, mortgage providers, banks and 

other providers also offer stationary audits. 

One main on-site audit is the “Energieberatung für Wohngebäude” (energy audit for residential 

buildings). It is also subsidised by the Bundesamt für Wirtschaft und Ausfuhrkontrolle (BAFA) 

respectively the German ministry for economy. The programme started in July 1998. Building owners 

receive a 60 per cent funding of the auditor´s fee (up to a maximum of 800 EUR for single and two-
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family houses and 1,100 EUR for residential buildings with three or more residential units). According 

to the minimum requirements defined in the programme ordinance, the audits must comprise an 

assessment of the present building state and proposals for energy efficient improvements. 

Renovations can be envisaged either in one step or stepwise. Auditors need an accreditation. This 

requires several years of experience and an exam in an accredited training course. Auditors need to 

sign up to the official auditor´s list. 

The “individueller Sanierungfahrplan iSFP” also meets the requirements of the programme 

“Energieberatung für Wohngebäude”. It provides a clear structure and a user-friendly layout to explain 

even complex relations between numerous renovation steps. 

Germany already adopted the concept of an individual Building Renovation Roadmap 

(“Sanierungsfahrplan”) in the federal state of Baden-Württemberg in 2015 and then transferred the 

concept to the federal level in 2017. 

Since 2015, there has been a law in Baden-Württemberg requiring homeowners to use more renewable 

energy sources to generate heat (EWärmeG). The renovation roadmap serves as a fulfilment option to 

meet the law’s requirements and is a consulting tool for homeowners who are planning renovation 

measures. Evaluations and analyses show that, in general, the concept is highly appreciated by both, 

energy auditors and homeowners. However, there is also room for improvement, e.g., renovation 

measures and their impacts should be described in more detail. 

According to the monitoring report of the German market for energy efficiency services, there are 

11,500 to 12,500 professional energy auditors available15. The total sales in the German market for 

energy efficiency services accounted for 370 to 400 million EUR in 2017. 

In addition, there are numerous online building tools already existing in Germany, e.g.: 

• The “Eigenheimmanager” is a tool that is designed to help building owners keep track and to stay 

on top of things. It provides document storage, and informs about energy consumption, costs, and 

deadlines. The tool also allows a connection to third parties such as heating installers, energy 

comparison portals or building societies. The tool is available as an app and free of cost in the basic 

version.  

• The “Sanierungskonfigurator” was developed in 2012 and is a freely available tool. Based on 

comprehensive data pre-entered by the user, a building’s energy assessment is compiled and 

building renovation recommendations are calculated. The tool has been simplified over time 

because much of the information needed to calculate was not understood by the customers. A link 

to craftsmen and energy consultants is also made possible via the tool. 

• The “Energiesparkonto” was developed in 2007 and is in its basic version a free tool, which enables 

the user to enter current energy bills over long periods. The tool calculates the average energy 

consumption and allows several analyses. 

• The “Sanierungsrechner” is a complex online energy-auditing tool offered by the federal ministry 

for economy. It allows the user to carry out a full calculation according to the German legislation. 

Based on the present building state, also various options of renovation can be examined. 

                                                             

 

15 German Federal Energy Efficiency Center (BfEE), 2019 
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Figure 24: Surface of the “Eigenheimmanager”16 

 

                                                             

 

16 Eigenheimmanager, accessed January 31st 2019, https://eigenheim-manager.de  

https://eigenheim-manager.de/
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Figure 25: Surface of the “Sanierungskonfigurator”17 

 

                                                             

 

17 Federal ministry of economy, Sanierungskonfigurator, accessed January 31st 2019, 

http://www.sanierungskonfigurator.de/start.php  

http://www.sanierungskonfigurator.de/start.php
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Figure 26: Surface of the “Energiesparkonto”18 

 

                                                             

 

18 co2online, SEnerCon, Energiesparkonto, accessed January 31st 2019, 

https://www.energiesparkonto.de/esk/content/startPage/?portal_id=co2online  

https://www.energiesparkonto.de/esk/content/startPage/?portal_id=co2online
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Figure 27: Surface of the “Sanierungsrechner”19 

 

iii. Consequences for iBRoad 

The key questions in this section are if auditors and software tools in the respective countries are 

available and adaptable for iBRoad. 

The markets for energy audits are very divers in the considered countries. In some countries, the audits 

target rather to single-family buildings, in others almost only to multi-family buildings. In some 

countries, the requirements to EPCs and EPC issuers are much higher than the requirements to energy 

audits and vice versa. Despite these differences, the following can be stated for all considered 

countries: 

• Experienced auditors are available. These are professionals, that deal with energy renovations and 

who are used to think of future building standards. They are the target group to provide the 

                                                             

 

19 Sanierungsrechner, accessed January 31st 2019, https://application.effizienzhaus-online.de/sanierungsrechner/#?state=7  

https://application.effizienzhaus-online.de/sanierungsrechner/#?state=7
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 iBRoad renovation roadmap to the building owners. Within the project, specific training courses 

will be developed to explain this new audit product to the auditors. 

• Software tools for audits are available. When developing the iBRoad tools, one needs to bear in 

mind the required calculation processes and the possible interface for a future automated data 

transfer. 

• An infrastructure for audits is available. The communication and dissemination of the iBRoad 

concept can build on existing auditor´s associations and expert lists. 

• Building owners are used to energy audit products. The basic idea of professional audits that deal 

specifically with energy efficiency is familiar to buildings owners. The iBRoad audit can present 

itself as a further development of existing consultations. At the same time, it is important to avoid 

any competition between the existing audits and iBRoad audits. Thus, the differences need to be 

communicated very clearly. The iBRoad audits should complement existing audits in a way that 

building owners can choose which kind of audit suits them best. 

 

Energy calculation software 

It is of substantial importance that the results shown in the iBRoad documents are in line with the 

results of the national EPC. Different results would lead to confusion and mistrust. At the same time, 

the calculation methods, as well as standards and norms, differ between the examined countries. 

Accordingly, all energy calculations will be carried out with the official national calculation software 

tools. Neither the iBRoad Roadmap Assistant nor the iBRoad Logbook are intended to carry out the 

calculations of the buildings´ energy demands or emissions. The calculation results will have to be 

transferred from the national calculation software to the iBRoad tools. Ideally, an interface could 

provide data exchange between the iBRoad tools and the national calculation software. This would 

enable both import and export of the building data once entered into one of the tools.  

Most of the national calculation software tools are not prepared to calculate staged renovation 

processes. However, many tools are capable of calculating different building states, as this is an already 

built-in feature for comparing different renovation scenarios. This would be a sufficient basis to enable 

auditors to work with the iBRoad tools. If the national calculation software was not capable of handling 

different building states the auditor would have to calculate each renovation step of the Renovation 

Roadmap separately. This can cause increased effort but is not a substantial obstacle to using the tools. 

Auditor´s Training 

In the light of the above mentioned, it is essential to ensure that energy auditors, who will attend the 

field test in Bulgaria, Poland and Portugal and create an iBRoad Roadmap, will be trained adequately. 

In particular, training courses and training material should be developed in a way that they reflect the 

respective situation in the relevant country. It is foreseen that at least 30 energy auditors within 

Bulgaria, Poland and Portugal (10 in each country) will be specially trained in face-to-face training 

courses, and thus, will be enabled to examine buildings for the purpose of creating an iBRoad Roadmap. 

Training courses will be conducted in cooperation with the country partners in the national or English 

language and will last one day. The main focus of these training courses lies on the communication of 

• the iBRoad Roadmap principles: some basic principles must be observed when creating the 

roadmap such as the so-called “best-possible principle” and the customised approach to meet 

the homeowners’ individual capabilities; 

• the procedure for generating the iBRoad Roadmap: starting from an on-site visit of the building 

up to the roadmap assistant tool that assists the auditor in the creation of the roadmapl; 

• the importance of the energy auditors´ acceptance of the iBRoad: creating an iBRoad Roadmap 

requires that auditors change their practice and adapt to new principles in order to achieve deep 
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step-by-step renovations. Auditors are asked to adapt their way of working and add several steps 

to their usual practice to recommend the optimal step-by-step renovation measures; 

• aspects that should be observed in the communication with the homeowner and the building 

occupants: energy auditors are usually trained in technical aspects only. Since they play a key role 

in motivating the building owner to carry out renovation packages as stated in the defined 

renovation steps, they must be able to communicate with the home owner, detect their needs 

and preferences and combine them with technical building knowledge; 

• the country specific situations that need to be taken into account: for example, in the light of 

the precarious financial situation of many homeowners in the pilot countries, energy auditors 

should be trained to pay special attention to the first step of renovation and efficiency measures 

to provide high savings at low cost. A special focus should also be on the heating system. When 

old stoves are replaced, e.g., in Bulgaria or Poland, renewable heating systems should be used as 

far as possible to avoid the mistakes made in other countries. 

Also, within the iBRoad project context, a training toolkit for guiding the consultants is planned: A 

handbook for energy auditors will clearly explain: 

• the fundamental underlying principles of the iBRoad Roadmap: e.g., the best-possible principle and 

the customised approach to meet the homeowners’ individual capabilities (see above); 

• the procedure of generating the Roadmap (see above); and 

• what should be observed in the communication with the home owner. 

It is planned that at least 300 energy auditors in Bulgaria, Poland and Portugal will receive the training 

material (100 per pilot country). In addition, the handbook for energy auditors will be uploaded to the 

iBRoad project website, and thus, can be further made accessible and disseminated. 

During the field test phase, a telephone hotline in the event of open questions of energy auditors will 

be set up in cooperation with the country partners. 

 

  



   

62 

  FUNDING PROGRAMMES 

i. Overview 

In all pilot countries, there are several funding schemes aiming to improve the energy efficiency of 

residential buildings. The most important ones are described below. 

 

Figure 28: Overview of funding programmes 

 

ii. Situation per country in detail 

Bulgaria 

In Bulgaria, there are mainly three funding schemes that are available focussing on energy efficiency 

measures in the residential building sector. 
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National Programme for Energy Efficiency in Multi -family Residential Buildings 

Programme 
launch: 

▪ 2nd of February 2015 

Financial 
programme 
volume: 

▪ Initially 1 billion BGN, in January 2017 another 1 billion BGN was approved 
(about 1 billion Euro in Total) 

Major 
objectives: 

▪ Improvement of energy efficiency in multi-family residential buildings  
▪ Extension of lifetime of apartment buildings and  
▪ Contribution to a reduction in local and global air pollution 

Eligible 
persons: 

▪ Owners of multi-family residential buildings, (lower limit 3 floors with at 
least 6 apartments, in the future, it is planned to involve even smaller 
buildings) 

▪ 95 per cent of homeowners must agree to participate in the programme 

Funding 
amount: 

▪ 100 per cent grant support to finance measures and related services on a 
first-come-first-serve basis (all of the unapproved applications remain in 
the pipeline for future programme phases) 

Eligible 
activities: 

▪ Activities on structural reconstruction/strengthening/overhaul depending 
on damages that occurred during the exploitation of multi-family 
residential buildings, that have been prescribed as obligatory for the 
building in the technical audit; 

▪ Renovation of common areas of multi-family residential buildings (roof, 
facade, staircase, etc.) 

▪ Implementation of energy efficiency measures, prescribed as required for 
the building in the energy efficiency audit. 

▪ Concurrent construction and assembly works related to the 
implementation of energy efficiency measures and the relevant 
rehabilitation of common areas of the building as a result of the 
implemented measures with energy saving effect. The attendant 
construction and assembly works are related only with the restoration of 
the initial state, broken as a consequence of the renovation of the 
common areas and the change of joinery in the separate site. 

▪ Energy efficiency measures to be implemented are expected to bring the 
renovated buildings to the level of “Class C” of the EPC (i.e., energy use of 
191–240 kWh/m²) at the lowest cost. 

Table 4: Short description National Programme for Energy Efficiency in Multi-family Residential Buildings 

To date, the overall satisfaction with the Programme is very high: As a result of implemented energy 

efficiency measures, there was a significant improvement in the buildings’ energy performance 

classes20. Table 5 shows that 95 per cent of the buildings were rated class C, which was the minimum 

requirement of the Programme. 

                                                             

 

20 Singh et al. 2018 
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  Class A Class B Class C Class D Class E Class F Class G 

Before EE 
measures 

0 2 9 152 819 713 326 

After EE 
measures 

1 170 1,848 2 0 0 0 

Table 5: Number of buildings in each EPC class before and after implementation of energy efficiency measures in the National 
Programme for Energy Efficiency in Multi-family Residential Buildings 

 

Residential Energy Efficiency Credit Line (REECL) 

Major 
objectives: 

▪ The programme is designed to provide loans to individuals, associations of 
apartment owners or service providers (housing management companies, 
energy service companies, developers and construction companies) to save 
energy and reduce energy costs by installing new or replacing existing 
inefficient equipment and appliances with more energy efficient ones. 

Eligible 
buildings: 

▪ existing buildings, with one or two dwellings, in which at least two eligible 
measures for the improvement of the envelope and/or engineering systems 
of the whole building are implemented; 

▪ existing apartment buildings with at least three separate dwellings, in which 
eligible measures for whole building improvement of the envelope and/or 
engineering systems are implemented; 

▪ houses under construction, with one or two dwellings, that are designed to 
be energy efficient; 

▪ apartment buildings under construction, with one or two dwellings, that are 
designed to be energy efficient. 

Funding 
amount: 

▪ Borrowers are eligible to receive an investment incentive payment of an 
amount equal to 15 per cent of the lower of either (a) the disbursed amount 
of the loan, or (b) the eligible investment cost, as determined by the REECL 
Project Office, for houses with one or two dwellings. 

Eligible 
activities: 

▪ The REECL can be applied for several energy saving measures and 
technologies: e. g. replacing windows, insulation of external envelope, 
heating pumps, biomass, solar water system, hot water gas boilers, PV in 
buildings, lifts and balanced ventilation with heat recovery.  

▪ For all of them there is a list of installers that can provide the technology. 

Table 6: Short description Residential Energy Efficiency Credit Line 

Currently, two banks provide the `Residential Energy Efficiency Credit Line´ (REECL). The programme 

provides loans for measures to save energy by installing new equipment and appliances. Due to high 

documentation efforts, banks increase the interest rate and do not actively promote the scheme. As a 

result, homeowners prefer to use their own money, in case they have such, and choose companies 

offering lower prices compared to those in the REECL lists. 

However, to date, the REECL Programme has committed to 1,578 energy efficiency loans totalling 

13,478.729 Bulgarian leva and incentive grants amounting to 2,234,767 Bulgarian leva. In addition, to 

date, the REECL financed projects that have saved 53,820 MWh per year and have brought a reduction 

in CO2 emissions in the range of 12,217 tonnes per year21. 

                                                             

 

21 http://reecl.org/en/reecl-statistics/ 

http://reecl.org/en/reecl-statistics/
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Energy Efficiency and Renewable Sources Fund (EERSF) 

Programme 
launch: 

▪ 2005 

Financial 
programme 
volume: 

▪ Since it was established the fund has funded projects worth about 87 
million leva. 

Major 
objectives: 

▪ The Fund provides in general lower interest rate than commercial banks. 
A necessary condition for a successful application with the EERSF is the 
presence of a detailed energy audit allowing for an energy analysis and 
choice of energy saving measures. 

Beneficiaries 
▪ Project developers, ESCOs, Project contractors, housing corporations, 

businesses, public entities e. g. municipalities, local authorities, hospitals 
and universities, residents 

Funding 
amount: 

▪ EERSF provides loans within the limits of 27 000 to 2 700 000 leva with 
preferential interest rates. They also provide loans for homeowners of 
single-family houses. 

Eligible 
activities: 

▪ Activities on structural reconstruction/strengthening/overhaul 
depending on damages that occurred during the exploitation of multi-
family residential buildings, that have been prescribed as obligatory for 
the building in the technical audit 

Table 7: Short description Energy Efficiency and Renewable Sources Fund 

Poland 

In Poland, two main funding schemes are available or planned focussing on energy efficiency measures 

in the residential building sector. 

Thermal Modernisation and Refurbishment Fund 

Programme 
launch: 

▪ 18th of December 1998 

Major 
objectives: 

▪ Providing financial aid for investors engaged in energy modernisation 
and renovation initiatives as well as providing financial indemnifications 
for residential building owners. 

▪ The Fund offers three types of assistance, namely the energy renovation 
incentive, the renovation incentive, and the indemnification incentive 

▪ The fund requires for 25 per cent drop of energy usage in case of 
buildings where the heating systems has not been modernised, and 
15 per cent for buildings where the heating system had been improved. 

Beneficiaries 
▪ The fund is a nationwide initiative targeting at housing cooperatives, 

housing communities, private individuals and local governments. 

Funding 
amount: 

▪ Owners of single and multi-family houses can apply for a subsidy or a 
loan from Energy renovation fund, which covers 20 per cent of the 
investment spend on energy renovation, or 16 per cent of loan. 

Table 8: Short description Thermal Modernisation and Refurbishment Fund 

The Thermal Modernisation and Refurbishment Fund is very popular amongst owners of multi-family 

houses. Owners of single-family houses hardly ever apply for the subsidy, as the procedure is very 

complicated. 

In 2018, the Polish government announced to start a programme called “Clean Air” which will support 
energy modernisations and the replacement of heat sources. The programme will target individual 

homeowners and will allocate 103 billion Polish Zloty (about 24 billion EUR) for such activities by 2029. 
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 Two thirds of the fund will be given as grants and the rest as loans. The amount of financing in the case 

of grants will vary from 30 to 90 per cent of the eligible investment costs, depending on the income 

per capita in the household22. At the beginning of December 2018, more than 16,000 people applied 

for the `Clean Air´ programme. 

Portugal 

In Portugal, there are mainly three funding schemes focussing on energy efficiency measures in the 

residential building sector. 

In 2016, the Energy Efficiency Fund (FEE) has provided a financial support, called “Efficient Buildings 

2016”, for investments in energy efficiency measures to improve the energy performance of existing 

buildings, including solar thermal heating. “Efficient Buildings 2016” addressed both the residential and 

service sectors and was opened to receive applications from 8 July until 8 November 2016. For 2017, no 

additional calls for funding have been launched yet. The last call approved 695 of 2,592 applications. It 

largely overcame the expectations and the initial fund was not sufficient to cover the demand. The 

financial support covered the following amounts depending on whether it is addressed to a complete 

new solar thermal heating installation or a new solar thermal system, which does not include the heater: 

• Up to 2,500 EUR for solar thermal systems which do not include the heater 

• Up to 3,000 EUR for complete new solar thermal heating installations 

• Additional editions have been launched after 2016 addressing the renovation of the building 

envelope or the replacement of technical systems. 

The new "Casa Eficiente2020" Programme aims to grant loans to operations that promote the 

improvement of the environmental performance of private residential buildings, with a special focus 

on energy and water efficiency, as well as the management of urban waste. 

 

Casa Eficiente2020 

Programme 
launch: 

▪ 2018 

Financial 
programme 
volume: 

▪ 200 million EUR for the period 2018 – 2021 

Major 
objectives: 

▪ Finance investments in energy and water savings as well as the 
management of urban waste 

Eligible persons: 
▪ Any individual or collective of private law who is the owner of a 

property or autonomous area destined for housing 

Funding 
amount: 

▪ The financial conditions of the loans granted under the programme are 
negotiated between the beneficiary and the Commercial Bank. 

Eligible 
activities: 

▪ The programme will support interventions on the building's envelope 
(walls, roofs, windows) and systems (lighting, ventilation, domestic hot 
water production, sanitary devices, irrigation), but are limited to 
measures foreseen in the EPC. 

Table 9: Short description Casa Eficiente2020 

                                                             

 

22 https://www.mos.gov.pl/en/news/details/news/pln-103-billion-for-the-improvement-of-air-quality-in-poland/  

https://www.mos.gov.pl/en/news/details/news/pln-103-billion-for-the-improvement-of-air-quality-in-poland/
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The Financial Instrument for Urban Rehabilitation and Revitalisation (IFRRU 2020) is a financial 

instrument aimed to support investments in urban renewal that covers the entire Portuguese territory. 

In order to boost investment, IFRRU 2020 brings together various sources of financing, whether 

European funds of PORTUGAL 2020, whether funds from other entities such as the European 

Investment Bank and the Development Bank of the Council of Europe, combining them with funds from 

commercial banking. To support easy-to-access conditions, a single application for funding is required, 

and there are no restrictions related to the nature of the entity requesting the financing or the future 

use of the renewed building. 

 

Financial Instrument for Urban Rehabilitation and Revitalisation (IFRRU 2020) 

Programme launch: ▪ 30th of October 2017 

Financial 
programme 
volume: 

▪ EUR 1,400 million  

Major objectives: ▪ The complete rehabilitation of buildings with an age equal to or 
greater than 30 years 

▪ The rehabilitation of abandoned spaces and industrial units 
▪ The rehabilitation of private fractions inserted in buildings of social 

housing that are the object of integral rehabilitation 

Beneficiaries: 
▪ Eligible are natural and legal persons and rehabilitated buildings 

which can be used for any use, such as housing, economic activities, 
and equipment for collective use. 

Eligible activities: ▪ Energy measures foreseen in the energy certificate 

Table 10: Short description Financial Instrument for Urban Rehabilitation and Revitalisation 

 

Since its beginning (November 2017), already 71 projects were approved, reflecting an investment of 

265 million EUR. 
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Figure 29: Portuguese Instrument for Urban Rehabilitation and Revitalisation, Status at December 2018 (Source: IFRRU2020) 

 

Flanders (Belgium) 

In Flanders, public funding (premiums) is available for energy upgrading individual measures in relation 

to roof, floor, basement, wall insulation and exchange of windows as well as installation of heat pumps 

and solar water heaters. This funding can be assigned by: 

• the network operator (imposed by the Flemish government); 

• the federal government; 

• the Flemish government; 

• a local authority; or 

• the provincial government. 

As from 2017, a total renovation bonus was added on top of the individual premiums for residential 

buildings which execute at least 3 measures (out of 7) within a 5-year period. A voucher (called BENO 

pass) can be issued and activated, allowing total renovation bonuses to be added to the individual 

premiums already paid for these investments. The premium height for single-family houses amounts:  

• after the third investment: 1,250 EUR;  

• after the fourth investment: 1,750 EUR (+ 500 EUR);  

• after the fifth investment and with EPC proof that the home meets the requirements for the first 

5 investments: 2,750 euros (+ 1,000 EUR); 

• after the sixth investment: 3,750 EUR (+ 1,000 EUR);  

• after the seventh investment: 4,750 EUR (+1,000 EUR).  

In case of an apartment, the bonuses are half of the above amounts. 

Besides specific energy related premiums, the Flemish government also hands out premiums for 

overall renovation measures (‘de renovatiepremie’). This premium is issued for energy-saving works: 

renovation of windows and glazing, wall insulation, installation of a condensing boiler, roof renewal 
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(including supporting structure), but is related to the building owner´s income. For renovation of the 

social housing stock specific financial incentives exist. 

Besides this, the Flemish Energy Agency (VEA) also coordinates energy loans financed with public funds 

for energy saving investments allocated by a network of Energy Houses. Since 2015, more than 11,700 

loans were granted. Vulnerable families do not have to pay an interest rate and get intensive guidance 

during the process.  

Next to the energy loans, social loans are also financed with public funds. 

In December 2016, several banks such as ING, BNP Paribas Fortis and BPost committed in offering 

energy loans with interest rates of less than 2 per cent. An energy loan, with low interest rates, enables 

the home owner to finance energy saving renovation activities, with a limit up to 10,000 EUR (as of 

October 2017, 15,000 EUR with a longer payback period).  

Also, for new dwellings and for existing dwellings who do an ‘intensive energetic renovation’, when the 

energy efficiency of the dwelling is below a certain value, there is a discount on the property’s taxes. 

There is also a financial incentive given to buildings that are energetically renovated within 5 years after 

being donated. 

There is a good demand for the existing funding, however, especially the knowledge of the new 

instruments (e.g., the total renovation bonus) as well as the knowledge of the instruments with a 

limited target audience is still low. 

 

 known to the 
public 

know by 
renovators 

know by 
builders 

The Flemish energy loan 42 % 51 % 50 % 

Individual premiums 57 % 67 % 65 % 

Total renovation bonus 26 % 34 % 29 % 

Renovation premium 25 % 30 % 29 % 

Discount on property tax for existing 
buildings  

20 % 23 % 24 % 

Discount on property tax for NZEB 
buildings 

21 % 25 % 27 % 

Table 11: Evaluation of the knowledge about Flemish funding programmes 

Germany 

In Germany, there are three major incentive programmes for the energy renovation of existing 

residential buildings: 

• “Energy Efficient Renovation” is a programme that supports either complete energy renovations 

or single renovation measures. Building owners can choose between low-interest loans and 

grants. 

• The “Launch Programme for Renewable Energies” focusses on renewable heating systems in new 

and renovated buildings. 

• The “Energy Audit for Residential Buildings” programme awards a grant for sophisticated, 

standardised audits. 
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 Energy Efficient Renovation - KfW 

Major 
objectives: 

▪ KfW funding bank has developed the `Efficiency House´ building standards 
(EH 115, EH 100, EH 85, EH 70, EH 55 and EH in listed buildings): an Efficiency 
House 100 meets the primary energy requirements of a reference building 
at 100 per cent, an Efficiency House 55 consumes only 55 per cent of the 
primary energy demand of the reference building. 

▪ KfW provides financial grants also for single renovation measures that meet 
the requirements set in a technical guideline. The requirements refer to u-
values of building components or to technical standards of building systems. 

▪ Also, defined packages of renovation measures can receive funding called 
heating package and ventilation package. 

Eligible 
buildings: 

▪ existing residential buildings that meet the requirements for an `Efficiency 
House´ standard after a renovation 

▪ single components in residential buildings, which are renovated at least to a 
defined minimum standard above the legal requirements 

Funding 
amount: 

▪ the programme was initiated by the Federal Ministry of Economy. It is 
managed by the public KfW-bank (Kreditanstalt für Wiederaufbau). The 
budget for the whole programme – included a programme for new built 
`Efficiency Houses´ - accounts for 2 billion Euro per year. 

▪ Homeowners can choose between low-interest loans and grants. 
▪ Interest rates are 0.75 per cent (January 31st 2019), maximum loan amount 

is 100,000 Euro per unit for `Efficiency House´ renovations or 50,000 Euro 
per unit for single measures or packages. 

▪ Depending on the realised `Efficiency House´ standard a repayment bonus is 
granted. It ranges from 12.5 per cent (EH 115, listed buildings, packages) to 
27.5 per cent (EH 55). Repayment bonus for single measures accounts for 7.5 
per cent. 

▪ Grants range from 10 per cent for single measures to 30 per cent of the 
eligible cost for an EH 55 renovation 

Eligible 
activities: 

▪ KfW summarises the eligible single measures in a list. In particular, these refer 
to high standard components of the building envelop and highly efficient 
system technologies, however not to renewable systems. 

▪ Almost all investments related to energy improvements in ̀ Efficiency House´ 
renovations are eligible included costs for planning and auditing. 

 

Launch Programme for Renewable Energies 

Major 
objectives: 

▪ The programme´s intension is to support renewable heating systems in the 
building sector. Investors receive grants for installing defined renewable 
systems. 

Eligible 
buildings: 

▪ The programme refers mainly to existing buildings. 
▪ There is special funding for new buildings also, when innovative renewable 

energy sources are installed. 

Funding 
amount: 

▪ The programme was initiated by the Federal Ministry of Economy. It is 
managed by the Federal Office of Economics and Export Control (BAFA). The 
budget for the whole programme accounts for about 100 million Euro per 
year. 

▪ The grant for automatic biomass boilers ranges from 2,000 to 5,000 Euro 
▪ The grant for solar thermal systems ranges from 50 to 140 Euro per square 

meter 
▪ For heat pumps the grant amounts from 1,300 to 4,500 Euro 
▪ There are numerous bonuses to add to the basic grant e.g. for highly 

innovative systems or combinations of renewable systems. 
 

The “Energy Audit for Residential Buildings” programme is described in chapter VII. Furthermore, there 

are numerous energy related incentives for the building sector, however at a lower extent than the 

named programmes. They are offered by federal states, municipalities, cities, energy supply companies, 

banks and other institutions. 
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iii. Consequences for iBRoad 

Subsidising the iBRoad roadmap 

For the implementation of the iBRoad audits, it would be very helpful if existing national incentives 

could support the iBRoad or could be adapted. This refers to both incentives for energy audits and 

incentives for energy renovation. 

For Bulgaria, the existing National Programme for Energy Efficiency in Multi-family Residential 

Buildings does not offer incentives for energy audits. Renovation measures recommended by the 

iBRoad Roadmap can receive support from both programs REECL and EERSF. REECL proposes specific 

renovation types with a list of measures to implement and a list of installers. An energy audit is not 

required. The iBRoad concept has no contradiction with that, if the recommended measures meet the 

requirements in REECL and if owners want to use the scheme. Owners can simply apply for the scheme. 

The requirements of the next call for Energy Efficiency of Multi-Family Residential Buildings National 

Programme (EERSF) are not published yet. According to the lower standards in the previous call, it is 

not likely that deep renovations will be considered in this programme. This would not support the 

iBRoad targets. 

The iBRoad audit could become very popular in Poland where the Thermal Modernisation and 

Refurbishment Fund requires an energy audit. However, this is mainly used by multi-family buildings at 

the moment, which are not the target group of the iBRoad project at this stage. On the other hand, the 

announced Clean Air programme could provide basic support to the iBRoad as it refers to private 

building owners. 

In Portugal, the iBRoad Roadmap integrates very well with the existing funding schemes. Portugal has 

a well-developed Energy Performance Certification (EPC) Scheme, which is based on the use of a central 

database that can easily establish the foundations for a larger building logbook. Energy audits under 

the EPC scheme are also common and carried out by experts with a robust knowledge and qualification. 

The Logbook is seen as a powerful tool that will help the Qualified Experts on their energy certification 

process and will benefit all building users due to its structured collection and possibility of centralising 

diverse data of their housing.  

The acceptance of the iBRoad concept in Portugal depends to a considerable extent on different 

aspects: first, an alignment with existing and new subsidies or financial programmes to incentivise the 

renovation of buildings; second, an involvement of several stakeholders, with special relevance to 

national authorities, also linked with one-stop-shops, and third, the homeowners which should be seen 

as a special stakeholder and main beneficiary of the concept. An alignment with the existing EPC 

scheme would be very favourable the more so if the iBRoad could be integrated as an additional tool 

to promote and monitor the national building renovation strategies. 

In Flanders, the iBRoad renovation roadmap could be used very well as a reference to grant energy 

premiums. In that way, it would not be necessary to subsidise the roadmap itself. The combination of 

having an iBRoad renovation roadmap and carrying out two or three of the proposed measures in an 

early stage can become an effective way to deeper renovations. 

In Germany, the iBRoad Logbook could become a helpful complement to the existing renovation 

roadmap. The comprehensive incentive programmes for both audits and renovations provide support 

to the implementation. 

 

Information about incentives in the iBRoad roadmap 

There are several country specific incentives to support the energy renovation of existing buildings in 

general and for single-family and also for the iBRoad target group of small multi-family houses in 
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 particular. In all countries that are described in this report, incentives are seen as an important factor 

for a successful market penetration of iBRoad products. Incentives would be very helpful for both the 

implementation of renovation measures and the issuing of the renovation roadmap. Thus, incentives 

should be integrated into the iBRoad products in two ways: 

• Incentives for the implementation of renovation measures should be part of the main iBRoad 

documents. They should be displayed in overview pages of the roadmap and explained in pages 

that give technical and economic details. 

• In the iBRoad Logbook there should be general information about the specific incentives of the 

respective country. 
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