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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
stronginterestin 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.



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
awell-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-fFamily 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:

e 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 explainedin pages
that give technical and economic details.

e 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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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

o level 1 countries: Belgium/Flanders and Germany and
e 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-Wirttemberg in 2015 and then
transferred the concept to the federal levelin 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.

Strategies for implementing
the individual Building Renova-
tion Roadmap and the iBRoad
Logbook will be developed for
Germany, Belgium/Flanders,
Bulgaria, Poland and Portugal.

The iBRoad Logbook will be
tested in Germany.

/

The individual Building Renova-
tion Roadmap and the iBRoad
Logbook will be tested in
Bulgaria, Poland and Portugal.

Figure 1: Pilot countries within the iBRoad project



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.!

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

in close cooperation with the specificiBRoad 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.

T 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/.
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[ll.  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.

*Average consumption 121
kWh/m?a

{ . . N
*86 per cent single-family houses

*Average consumption 212
kWh/m?2a

{ N
5.5 million residential buildings

. .
*Biomass heating systems

predominate
*Energy poverty

*Energy poverty *Simple heating systems *Simple heating systems
*Simple heating systems *Renovation mistakes made el ow Comfort
*No cooling el ow Comfort

el ow Comfort

Poland AR

Bulgaria Portugal @

N { N
*18.6 million residential buildings

sAverage consumption
140 kwh/m?a

epredominant gas boilers
enegative public perception of
insulation measures

Flencers [ Gormeny )

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

-
*Predominant gas boilers
*Roof insulation and PV popular
*QOutdated heating systems

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).



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/mZ2. In contrast, the price for triple glazing and good quality
windows starts from 200 EUR/mz2.

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 Buildings Primary energy Final energy
construction consumption consumption

year
Number Percentage (kwh/m2/year) (kwWh/m?/year)
(in Thousand) (per cent)

until 1918 404,7 > 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 670,9 121 140-180 125-160
2003 -2007 321,6 58 100-150 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/m? for insulating external walls, 20 EUR/m?2 — 35 EUR/m?
for insulating a roof, 170 EUR/m? for a change of window, and 250 EUR/m? for a change of external
doors?. 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)?.

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 Percentage of residential
buildings in which the buildings in which the
insulation measure has been insulation measure has been
carried out during the last 10 executed by a professional
years
Roof insulation 25 per cent 52 per cent
Replacement of windows 13 per cent (of which 81 per 95 per cent
or glazing cent concerned total window

replacement)

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/m?year in the year 2000 to 140 kWh/m?2year. 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.



Buildings

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.



IV.  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.

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

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/mz2year) for heating, ventilation and domestic hot water, primary energy (MWh/year) and tonnes
of COz, 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 (m?), 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 (kwWh/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 N2 E-P-04-1 from January 22nd 2016 for energy efficiency
audits, certification and assessment of energy savings of buildings, 2016



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 CO:
emissions (tCOz/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 m? 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. Itis issued after construction
but before the property act. It is issued by a licensed energy consultant (only for buildings with less
than 500 m? 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 HVAQ). 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 reqgulation 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



owner who is obliged to submit a summary and copy of the EPC to the SEDA. Building owners can find
an EPCissuer on alist 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:

e 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.

e 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).

e 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.

e 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) °

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



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 toissue 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 3112019
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IDENTIFICAGAO POSTAL
Morada AV* FONTES PEREIRA DE MELO, 51 A51-G, 8° ESQ
Localidade LISBOA

Freguesia AVENIDAS NOVAS

Conceio LISBOA GPS 39.700000, -8.000000

IDENTIFICAGAO PREDIALFISCAL
57 Canservatoria do Registo Predial de LISBOA
N de Inscricéo na Conservatéria 816

Ariigo Matricial n* 898 Fragéo Autbnoma K
INFORMAGAO ADICIONAL
Area it de Pavimento 170,00 mé

Este certificado apresenta a classificagéo energética deste edificio ou fragéo. Esta & calculada °
edificio di is, com q ob ini base em valores.
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implemantacan destas madidas, para além e reduzir a farura enargética anual, podera conibuir Dara UMa MelNoria N Classificaan energetica

Custo Estimado Radudo Ar

+ Descricho da M do Inve stiment

di

ia Prop

Isalamenta térmica em paredes exlorioros

aHlICaGED pelo SRENGr COm revetMan Spicada e —
sctre o ialants

‘Subatiticao 0s va0s envidragadas existentes por "
oo v amiirecates et megAh  vaone o zone as
(classificago CLASSE+)

Instalagéo da sistema solar térmico individual — G I@
sistema de circulagéa orcada 2500 at300€

Efgtuar marutencao do equipamento de produgdo

de guas quanes sanitérias 150€ até 0E

isolamanta térmica da cabsrrura piana - plagio

e «500€ aw300€

23, tcoitcn nanosis - Satia mais e wem e prscn ncanice

1JUNTO DE MEDIDAS DE MELHOR!

0.6.0.-0

Representa o impacta a nivel firanceir & do desempenho energélico na habitagio, que esle canjunla de medidas de
ntado.

melhoria terd, s for impleme:

L J

12.300€ = 800€
CUSTO TOTAL ESTIMADO DUGAO ANUAL CLASSE ENERGETICA
DO INVESTIMENTO Esnmmn DA FATURA APOS

s sistemas oricos dos sdfcos do hablacho

relevincia para os la produgao de dguas
no consumo de energia. Face a essa importdncia ¢ essencial que
sejam G585 G o corelo
com caldeiras que produzam 4gua quents sanitara sou suseimants, hem camo sistamas ds ar bnnmmnnadn Neste sentido, &
recomendavel que sejam realizadas agdes de por técni Estas acdes
ContTbuom pars manlor o5 stema re0ueta5 00 2Gor00 oo g 008 SSpOICACRS garanl & 53GuraGa & o Jacionaments atmaace
do ponlo de vista energélica 8 ambiental

quentes sanildrias,
da

Nas slmaquas ds aqmsl@u da novos auulpamanlhs ou do subsituigao dos aluais, deverd obler, alrawés de u téonico qualificado,
informago sol fungio das A escolha correta de um equipamento
permitid wmwza‘ o8 cusion enen;el-ws & de manulengdo durante a vida (Sl o masmo.

Estas recomendagbes foram produzidas pela ADENE - Agéncia para 2 energia. Caso necessile de obler mais informages sobre como

melhorar o desempenho dos seus equipamentos, conlacte esta agéncia ou um téenico qualificado.

Entdade Gestora Entiade Fiszaliz

aguncis pass s Erargia

Certificado Energético

Certificar
V ﬁiﬂ'ﬁgﬁg Edificio de Habitagao
£

EDFIGOS SCE1234567890

ESCRICAO SUCINTA DO EDIFICIO OU FRACAO
0 ediico localza-se no conoalho de Lisboa, ds¥in do Lisboa,  uma alituda de 20 meos @ a uma distancia a costa superior a § Km.

Agresanta uma tipologia T4, possul uma area Gil da pavimento de 170 m2 o & constituldo por 1 piso num edficio de 9 pisos. Sequndo a Informagdo
disponivel o edificio foi consiruido em 2

A produgdo de dguas quentes sanitdrias 6 assaqueads por um esquentador a gds natursl. O aquecimento ambiente & 8ssegurad por UM multh-spit com 4
unidades intericres. O arrefecimento 6 assegurado pelo muti-sgit com 4 unidades interiores.

A ventlagao 6 processada do forma natural

dosta habitagao.

5 estrolas, oxpressa
a referéncia adequada para esses elementos, lendo em conta, 83 condi icio se locahiza.

Tipo * Descricao das Principais Sohigoos

Pareda simples com Isolamento témico pelo exterior

PAREDES.
Parede dupla som isclamono térmico

COBERTURAS Cobertura horizontal sem isolamento térmico Rrgudgude

PAVIMENTOS

JANELAS Janela Simplos com Gafeihars matdlca som core 8rmico com vdko simples @ com protesda sola palo gk e

‘Sokdes sem enlamento,reere - a5 evstincn

ANHOS DE CALC HABITACAO
ado a na habitagdo. A inf ack
bem como, o8 gannos de calr.
17%
Ventiagio Cobortura Govertun
-~
INVERNO 2 2
% 28%
40% 4 o~ 3 =
PIOR janclss 4 Ny Duredes & opoms

1%

Interros

que a refarénci | qua a mlerinc

Entdade Gestora

Diregao Geral 2009

Agtnca para s Erargia

Certificado Energético
Edificio de Habitagao
SCE1234567890

DEFINICOES
Ensegls Ranovival - natgiaproveniants de reoursos nanirsis ranovivls coma o 50, YN, &gus, blomasss, geotemia s uarss, o ulzagéo pars
suprimento dos dversos. 1sos no edificio canibui Bare & redugao do corsumo de energia ssil dest
Emissbes CO; - Indicador que traduz & quantidade de gases de eteito de astule bertados pasa & almastera e resultada o cansumo de energia nos
drversos usos cansiderados o ediicic
Valores de Reforbncla - Vskoms quo exressarm o desaraar o snag o dos sementos cansirivos ou itomas 6<nias @ guo canduzem ao coniro
de refertncia deter a eleilo de comparagio cam o edilich

Condicdes Padrio - quﬂcmcunsﬂerwdas i avaliscdo o dssampanio snergétco do sdfics, auitido-se para sme ulm . Uma tmparKiu twvior
de 18°C na estecko de aquecimento e 25°C fia estagin
sanitéria, em fungao da liplagia da habilago.

Tigo de Ceriifcado Existente Y R
A - e
Nome do P PERITOS DE TESTES o - e
Wimere do PO CAPCO0099 [ 8%
Data de Emssio 10-082015 c A
o 2
Warada Aiemativa Av? Fontes Pereira de Melo, 51 a51-G. 8% esq € men
N
P ——— J——

s S o B s o i s om g,

Aclaane onerica kel deiarainata com DR 1 Snfarscdo do deasmgent snergéics o dil e OB g 18 6 arcom, ca 2o
desempanho Qus 0 mesma taria com Uma envolvents 8 sistemas técnicos da referéncia. Considar-se que 03 sdficios o W 35 condicse:
Doaiort os Scupaniss, Bk, case nbo exsianm Sstames s clmelizasho no ealiioMaSEs, s3ime 5 8 o CaiSISrLIa por iormd & permale
comparagtes objetivas entre edificios

O3 cansumos efetivos do edificio/iraio podem divergir dos consumos previstos neste cerlificads, pois dependem da acupacdo o padres de
comportamente dos uilizadores.

Entdade Gestora Enlidade Fiscalizadora

Diregao Geral LLT]
de Energia e Geologie

asene

Agancia para s Erarps

Figure 8: Portuguese standard EPC form for residential buildings (ADENE — Agencia para a Energia: Certificado Energético)




The EPC provides the following information to the building owner:

e Energy class of the building

e Performance indicators for space heating, cooling and domestic hot water, and comparison with
the reference values of other buildings

e Renewable energy contribution

e (COZ2 emissions

e Short description of the building

o Thermal performance of all construction elements of the building, with a rating from 1 star (poor)
to 5 stars (high)

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

e 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

e Recommendations on technical systems

e Summary of the main indicators considered in the ECP (energy needs, climate data, envelope
description and U-values considered

e 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

& ADENE - Agencia para a Energia: Certificado Energético, https://www.sce.pt/wp-
content/uploads/2018/06/ADENE_certificado_energper%20centC3per%20centAdtico habitaper%20centC3per%20centA7per
%20centC3per%20centA3o.pdf, accessed January 3112019
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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 Agency’. This would also
be suitable for building owners who look for an iBRoad issuer.

The ANPQ (Associacdo 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/
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Energieprestatiecertificaat

Bestaand gebouw met woonfunctie

{fota van de woning}

Adres van de woning
wonlng, halfopen bebouwing
certificaatnummer:
20190107-0002115146-RES-1
Energielabel
422 kwh / (m? jaar)

500 400 300 200 100 0 -100

Garniddelde halfopen bebouwing
410 kW i jaar)

Wlaamse doslstelling 2050
100 KW § (m? joar)

De energisscore en het ensrgielabel van dazs woning z7ijn bepaald via e2n theoretische berekening op basis van
de bestaande tosstand van het gebeuw. Er wordt geen rekening gehouden met het gedrag en het werkelijke
energleverbrulk van de tvorige) beweners. Hoe lager de energlescore. hoe beter.

Verklaring van de ener giedeskundige
Ik verklaar dat alle gagevens op dit certificaat oversenstzmmen met de door de Viaamse overheid vasigzlegde
werkwize.

Dauwr 07-01-2019

Handtskening,

Naam Deslundige Dit e=ntificaat is geldig tot en met 7 januari 2029
EPOXXXX.

Energieprestatiecertificaat Adires van de woning | 20190107-000215146-RES1 3/28

Overzicht aanbevelingen

In deze tabel vindt u om uw waning te maken. Dz 2ijn gebasesrd op piste |
Kunt u e niet allsmasl uitvoersn, dan heipen 22 u ook om via piste 2 de dosktelling te halen. Vraag advies aan sen spacialist
woordat u met de renovatiewerken start.

De volgorde in deze tabel is automatisch bepaald en is niet noodzakeljk de juiste volgorde om aan de skag te gaan, Hetis
Iouter ean eerste indicatie op basis wan de energieprestatie.

De prijsindicaties zjn automatisch berekend en kunnen door de energiedeskundige niet aangepast warden, De prijzen
@ 2ljn badoeld ak Indicatie van da gemiddelde markiprijs voor een bepaald type werk Voor een concrete kostenraming
most u altjd berosp dozn op cen sannemer of architact. Maer informatis aver wat wel en niet inbagrepen Is vindt u

op pagina 23
CEMIDDELDE
HUIDIGE SITUATIE AANBEVELING PRISINDICATIE *
Muren
139 m? van de muren Is vermosdel [k niet. Plaats Isolatle. €33000 / €51 000
gefsoleerd.
Viceren
24 m? van de vioer s niet gefsolenrd,  Plaats solatie. €100
Vensters
46 m? van de venstars heeft dubbele  Vervang de vensters. €37000
beglazing. De raamprofielen zijn
tharmisch weinig performant.
Deuren, poorten en panelen
18 m? van de deuran of poortzn ks Vervang dz deuran en poorten. €3000

anvoldoende geisoleerd,

Verwarming

De woning wordt inafficint verwarmd.  Vervang e inafficiente verwarming. €10500 / € 6500

Zonne-energie

Er is geen installatle op zonne-energle  Overweeg de plaalsing van zonnepancien € 6000 / €5 000
aanwang. of sen zonnsballer.

Viceren

E 100 m? van de vioer is vermosdelijk  Qverwseg eventussl om bijkamends lsolatie
redelk goed geisokerd, maar voidost  ta platsen.
nog niet aan de energledoalstalling.

@ Entrpeusch heimasl et in orde ® ENSIEELIECh ML in Crde © ToRMeSaTRlE @ ERSTgEUsch redsfR I Ore MaSK St nit voldcands \ear S8 dosistsing
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Huidige staat van de woning

Om met uw woning te voldoen aan de ener

1 Inzetten op isolatie en verwarming

U Isoleert ek deel van uw woning tot de
doelstelling én u voorzist. e=n
energieefficEnte
twarmizpomp.  condenserende  ketel
(MicroIWKK,  efficient  warmtenst  of
decantrale tosstellen met s totaal
maximaal vermagen van 15 W/m?).

Daken

Doslsteling

Doelsteling

Doslstating
Beglazing

Doslstaling
Deuren, poorten en panelen

Doslsteling
Vioeren
EETTTD

Doelsteling
Verwarming

(%) Centrale vervarming met nist-condenserende ketel
(gesioten]

vencamngnaeve [

zijn er twee pistes:

2 Energielabel van de woning

U behazlt een energlelabel A voor uw woning (=
energiescors van maximaal 100 kWh/(m? jaani, U
kisst op welke manier u dat doat isoleren,
efficént  verwarmen,  effickent  ventleren,
zonne-energla herneuwbare energle -

Doelstelling:
100 wn/ime jaan n

Uw energielabel:

A22 vuniim jaar

(%) De woning voldoet niet aan d i ing 2050
sanitair warm water Ventiatie %
Aanwerig Geen systazm aanwerig, -
. - Zonne-energie

y Kosling en o e
sl ) [hd g Gean zonnabiler of

Weinig kans op varverhilting Nigt bekend e e
* 02 Uwaarde beschrfL d2 solauewaards van daken, muren, 4 e con
Energieprestatiecertificaat Adres van de woning | 20190107-0002115146-RES-1 %

Energielabel na uitvoering van de aanbevelingen

Al u beslist om uw woning stapsgew(s te renoversn in da hierboven gesuggerserde volgords, geeft de onderstaande
energlaschaal een overzicht van waar uw woning Zich na elka stap zal bevinden op de enargleschaal Verandert u de volgords,
‘dan verandert ook de Impact van elke maatregel. DA kan hier niet weergegeven worden,

Huidig energielabel
422 kWh | (m? jaar)

Indicatief label na renovatiewerken

78 kwh / (m? jaar)

@ Aandachtspunten
Hou rakzning mat de volgend bilkomende

wilt maken.

Luchtdichtheld: De hichtdichtheid van uw woning Is niet
gematn. Een goeds luchulichtheld s nodig om de
warmte niet via spleten en Kieren te laten ontsnappen.
Lt er bi) de renovatle op dat de werken luchtdicht uit-
gevoerd worden. U kunt nadien de luchtdichtheid laten
meten om eventusel overblijvende lekiken op Le sparen
n uw energielabel mogeljk nog te verbeteren.

Ventlatle: Uw woning beschikt mogellfc niet over vel-
doends wenulatievoorzieningen, Een goede ventilatie s
echter noodrakelljk om een gezond Binnenklimaat te
garandaren.  Voorzie bij uw renovalie daarom in een
wentilatissystezm. Om anerghe ta besparen. kunt u het
best kiezen voor een systeem met wraagsturing of
warmteterugwinning.

Is u uw woning n

a

Koeling en zomercomfort: Op dit moment hesft uw
waning welnig kans op oververhitting. Nadat uw woning
gelsoleard is, wordL het. echter belangrik om tjdens de
zomer de warmte bultzn 2 houdan. Hou daarom bil de
renovalie al rekening met de plaatsing van bullznzon-
wering Vermijd de plaatsing van een koelinstallatie.
want die verbruikt veel energle.

Sankalr warm water: Liw woning beschiid niet over sen
Tonneboller. Overwesg g2 plaatsing van een Tonneboler
of warmtepompboller. Daarmee kunt u energle besparen.

Let op!
oe phet worden standaard gegensresrd op de
‘wijze die de Vlaamss overheid heeft vasigelegd. Laal u bijstaan door een speclalist om op basls van de aanbevelingen en aan-
een concreet op e stellen. De s niet. woor de eventuele schade
die ontstazt b het uitvosren
Meer Informatie? [CEpreenssnerpRek n A
« Vaor meer informatie over hat L (B
woningkwalitelt . kunt u terecht op EPOIO00
wowwneglesparenbe
» Meer (nformatie cver uw WONINg vindt U op W -

persoonijke woningpas. Surf naar
O UV WORINPas L
bekijken.
« Mear Informatle over beter renoveran vindt u op

Informatie aver energlewinsten, subsidies of andere
financidle voardelen vindt u op

Figure 9: Flanders EPC+ standard form (Vlaams Energieagentschap) &
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Energielabel
580 kWh / m?® jaar
\/
=
500 400 300 200 100 0 -100
Gemiddelde halfopen woning: Vlaamse doelstelling:
506 kWh / m? jaar 100 kWh / m? jaar

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/m?/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 312019
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Daken
Doelstelling
0,24 W/m
Gevels
Doelstelling
. 0,24 W/mK
Vensters (beglazing en profiel)
U=28W/mK*
Doelstelling
N 1.5 W/mK
Beglazing
U =51W/mK*
Doelstelling
1,1 W/m?2K
Deuren, poorten en panelen
Doelstelling
2 W/mK
Vioeren
Co-omwmer |
Doelstelling
0,24 W/maK

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.

o Roof insulation (Umax = 0.24 W/m?2K)

o Wallinsulation (Umax = 0.24 W/m?K)

o Windows (profiles and glazing) (Umax = 1.7 W/m2K and Uglass = 1.1 W/m?K)
o Floor insulation (Umax = 0.24 W/m?2K)

o Condensing boiler no older than 15 years or heat pump

o 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 s 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 smallin 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. Itis 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:

e At first, general building and issue data (e. g. building address, construction year, energy source
and number of the document) must be indicated.

e 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.

e 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.
Thereisvery limited space provided in the standard form: only one line per recommendation in the
EPC so they must be keptvery 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.

e 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).



E N E RG I EA U SWE I S fiir Wohngebaude

ENERGIEAUSWEIS w viomoessuie

Der Energieausweis dient lediglich der Iriorrmnon Die Angaben im Energieausweis beziehen sich auf das
Der

com !
1 den §§ 16 1. der Energieeineparverordnung (EnEV) vor ! \gemas den §§ 16 . dar Ensroieansparverordnung (EnEV) vam y
istrisrnummer *
Registriernummer 2 @ Erfasster Energieverbrauch des Gebaudes oo - @
Gultig bis: (oder: Registriernummer wurde beantragt am. ") L -
Gebaude Energieverbrauch
e dieses
Adresse kWhi(m-a)
Gebaudeteil 4
Baujahr Gebaude 3 Al s |[Cl o | E |
o (freiwillig) o 25 50 76 100 125 150 175 200 226 >250
= -
Anzahl Wohnungen
Gebaudenutzfiache (A, [0 nach 519 EnEV aus der Wonntiache ermitet Wlm’-a] o
Wesentliche Energietrager fur g dieses
Heizung und Warmwasser 3
re Energien Art [ verwendung dieses
Art der L o oL mit 0 Anlage zur Plchia fur Immobikenanzes a)
=] oL ohne g Kohiung e
Anlass der Ausstellung © Neubau © Modemisierung © Sonstiges ol und W
des (A q) (freiwillig) p— Primar-
Energevedrauch Aol Heizung | Kiime
- | | TR e ||
Hinweise zu den Angaben iiber die getische Qualitit des Gebdud
Die Qualitat eines kann durch die unter Annahme von
standardisierten Randbedlngungen oder durch die Auswertung des Enomlevubnnchs ermittelt werden Als Be-
dient die nach der EnEV, die sich in der Regel von den
Die sollen gl ermogli-
chen (Erlauterungen — siehe Seite 5) Tell des sind die (Sette 4).
0 Der Energieausweis wurde auf der von des erstellt
sind auf Seite 2 zum
Verbrauch sind freiwillig. = - =
0 Der Energieausweis wurde auf der Grundlage von des erstellt b Ei 9
Die sind auf Seite 3 dargestellt |
Blclo €] et emitet
Datenerhebung BedarfVerbrauch durch o Eigentomer o Aussteller ““ LES BRIk I In R, | E,',fc_,_,: ) ,.,_." :,, Ve .._,.:'ﬂ
o Dem sind 2ur Qualitat beigefugt (freiwillige Angabe) e 7 7 2 2, et durch
_‘,_g-j f f‘# & f Sl sin Entrgimvaionauch snes mit Fam- ocer Habwime
Hinweise zur Verwendung des Energieausweises &F F 4 j’ i 7 s Yo ormsbamien 41 1 i 33 5 grme
s &5 Gebmcen mt

gesamte Wohngebaude oder den oben ist lediglich dafur gedacht,
einen Vergleich 2u
Aussteller
Erlauterungen zum Verfahren
Cas Vertshwen as Emetung des vorgegeben. Die Werle dor Skala snd
sche Lerte o Ay nech der ¢ I Aigeveinen goer i as Se
Vihatiche des Gebiudes, Do latsiciiche Erigevalamch st Vg cder enes. Getiades wecht rubesondae wagan des
Ausstellungsdatum Unterschrift des Ausstellers W and sich Bncamden
1 Datum EnEv  2Bel - -
Rodllmmmu(i"Abu\zlsnlxlumﬁEnE\nmﬂnDlmmou WA Yot nach decui :mmm|u:m|mmuus ’mrmzmm:a-mm i
setzen mogh “bel Boujahr der e "“‘

E N E RG I EA U SWE I s fiir Wohngeb&ude

geman den §§ 16 ff. der Energieeinsparverordnung (EnEV) vom !

E N E RG I EA U SWE I s fiir Wohngebé&ude

geman den §§ 16 ff. der Energieeinsparverordnung (EnEV) vom !
==

Registriernummer 2
(oder: Registriernummer wurde beantragt am. ")

®

Empfehlungen des Ausstellers

Erlauterungen

zur kostengiinstigen M

2ur der sind O moglich O nicht moglich

empfohlen
in

mit groGerer
Modemisierung

(freiwillige Angaben)

geschatzte
Amortiss-
tionszeit

geschatzte
Kosten pro
eingesparte
Klowatt-
stunde
Endenergie

Bau- oder in
Anlagenteile einzeinen Schritten

it

— Seite 1

Bei auden, die zu einem Anteil zu
anderen als Wohnzwecken genutzt werden, st die Ausstellung
des Energieausweises gemall dem Muster nach Anlage 6 auf
den Gebaudeteil zu beschranken, der getrennt als Wohnge-
baude zu behandein ist (siehe im Einzeinen § 22 EnEV). Dies
wird im durch die Angabe deut-

®

Nach dem EEWarmeG missen Neubauten in bestimmtem
Unfang erneuerbare Energien zur Deckung des Warme- und
Kaltebedarfs nutzen. In dem Feld Angaben zum EEWarmeG"
sind die Art der eingesetzten emeuerbaren Energien und der
prozentuale Anteil der Pliichterfullung abzulesen. Das Feld
wird ausgefullt, wenn die Anforderungen

lich gemacht.
Erneuerbare Energlen - Seite 1
Hier wird daraber informiert, wofar und in welcher Art emeuer-
bare Energien genutzt werden. Bei Neubauten enthalt Seite 2
(Angaben zum EEWarmeG) dazu weitere Angaben

- Seite2

des EEWmeG teioeise odst volstindi duch Watnahuren
zur Eosparung von Enerie wl jen. Die Angaben
dienen gegenaber der zustandigen Banom als Nachweis des
Umfangs der Plichterfullung durch die Ersatzmainahme und
der Einhaltung der fur das Gebaude geltenden verschartten

Anforderungswerte der EnEV
-~ Seite 3

Der Energiebedarf wird hier durch den Jahres|

werden rechnerisch ermittelt. Die angegebenen Werte werden
auf der Grundlage der bz

bedarf und den Endenergiebedarf dargestellt. Diese Angaben e

Der Endenergieverbrauch wird fur das Gebaude auf der Basis

von Heiz- un nach der

Heizkostenverordnung oder auf Grund anderer geeigneter
ermittelt

w.
Daten und unter Annahme von standardisierten Randbeding-
ungen (z. B standardisierte Kimadaten, definiertes Nutzer- nen
verhatten, standardisierte Innentemperatur und innere Warme-
gewinne usw) berechnet. So lasst sich die energetische Qua-
Iitét des Gebaudes unabhangig vom Nutzerverhalten und von
der Wetterlage beurteilen. Insbesondere wegen der standardi-
sierten erlauben die e e

Dabei werden die Energever-
Seauchadaten des goserion Gebldcs und rch der eiresh
einheiten zugrunde gelegt. Der erfasste Energiever-
trluﬁ fﬂr die Halzung wird anhand der konkreten ortlichen
Wetterdaten und mithifle von Kiimafaktoren auf einen deutsch-
landweiten Mittelwert umgerechnet So fuht beispielsweise ein
hoher Verbrauch in einem einzelnen harten Winter nicht zu e

keine. auf den

o|jo|jojo|jo|o|o|o|Oo|O
ojojojojo|jo|lojo|lo|O

O [ weitere Empfehiungen auf gesondertem Biatt

Hinweis: Modernisierungsempfehlungen fur das Gebaude dienen lediglich der Information.
Sie sind nur kurz gefasste Hinweise und kein Ersatz far eine Energieberatung

Genauere Angaben zu den Empfehlungen sind
erhattlich bei/unter:

i Seite 2
bidet die des Ge-

Beurteilung des Gebaudes. Der Endenergie-
Vertesuoh gibt Hinweise auf die energetische Qualitat des Ge-
baudes und seiner Heizungsanlage. Ein kleiner Wert signali-
siert einen geringen V Verbrauch. Ein Ruckschluss auf den kinf-
tig 2u brauch it jedoch nicht moglich; insbe-

Der

baudes ab. Er neben der auch die

% genannts Vorketis” (Etundung, Gewinnung, Verteling,
(2

der jeweils
Heuu Gas, Strom, ermeuerbare Energien etc). Ein ainer
Wert signalisiert einen geringen Bedarf und damit eine hohe
sowie eine die und die Umweit
schonende Energienutzung. Zusdtziich konnen die mit dem
co, des Gebaudes

frsuli angegeben verden

Seite 2

e ders Kommen die Verbrachadtion cizemer epnihoten
stark differieren, weil sie von der Lage der Wohneinheiten im
Gebaude, von der jeweiligen Nutzung und dem individuelien
Verhaiten der Bewohner abhangen
Im Fall langerer Leerstande wird hierfur ein pauschaler Zu-
schlag rechnerisch bestmmt und in die Verbraucherfassung
einbezogen. Im Interesse der Vergleichbarkeit wird bei dezen-
tralen, in der Regel elekirisch betriebenen Warmwasserania-
gen der typische Verbrauch Gber eine Pauschale bericksich-
Y Glekhaa oIt 0r den Vrbraic von averdusl worardenan

Angegeben st der upezfuche auf die
-

Anlagen Ob und inwieweit die genannten

(Fo
otk ploriod o S T, Er beschreibt die durchschnitt-

Qualtat aller Umfas-
sungsflachen (AuBlenwande, Decken, Fenster etc) eines Ge-
baudes. Ein kleiner Wert signalisiert einen guten baulichen

nin dl Erfassung eingegangen sind, ist der Tabelle
Verbrauchserfassung® zu entnehmen

Erimdrenergieverbrauch - Seite 3
Dov lerenorgm'rbnuch geht ok dem far das Gebaude
der Primarener-

Erla gen zu den A (Angaben freiwillig)

1 siehe Fulinote 1 auf Seite 1 des Energieausweises 2 siehe Fullnote 2 auf Seite 1 des Energieausweises

Aufierdem stellt die EnEV an
(Schutz vor

g-absdm wird er mithife von Umechmquakbm enmw;

den
eines Gebaudes.
ammu;am
Regeln
roa.m jahrlich ooy Enernlmngo fur Heizung, Lommg
an. Er wird unter

und Sﬂndaldnu\zunnibodmnw-n ertechnet und ist ein Indi-
Kator fur die Energieeffzienz udes und seiner Anla-

die die
sichtigen.

Seite2und 3
Nach der EnEV bnnm die Pfiicht, in Immobilienanzeigen die
in § 16a Absatz 1 genannten Angaben zu machen. Die dafir
erforderlichen Angaben sind dem Energieausweis zu entneh-
men, je nach Ausweisart der Seite 2 oder 3.

Seite z und 3

gentechnik Der ist die dn
dem Gebaude unter der Annahme von

modelihaft

gungen und unter ung der Enarg»mnuse M&
fuhrt werden muss, damit die standardisierte Innentemperatur,
der Warmwasserbedarf und die notwendige Luftung sicher-
werden konnen. Ein Kleiner Wert signalisiert einen

sind

Critens Warts ond soten lediglich Anhaltspunkte far grobe

Vergleiche der Werte dieses Gebaudes mit den Vergleichs-

werten anderer Gebaude sein Es sind Bereiche angegeben,

innerhalb derer ungefahr die Werte fur die einzeinen
liegen.

geringen Bedarf und damit eine hohe

1 siehe Funote 1 auf Seite 1 des Energieausweises.

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 degreein 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.

. 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.



The following EPC content that is related to the iBRoad project is the same or very similar in all
considered countries:

e General information on the building and building owner

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

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

e Carbon dioxide emissions

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

e Renovation recommendations for energetic improvement measures

The following aspects that are important to the iBRoad project differ in the considered countries:
e Energy classes for the building

e Energy classes for single building components

e (Calculation methods

e Calculation software and data connectivity to the EPC data base

e Data stored in EPC databases and access to the databases

e Degree of detail of renovation recommendations for energetic improvement measures

e Consideration of lighting

e Approval for EPCissuers

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.

Energy
Auditor

Building
Owner

iBRoad Roadmap Assistant

Energy Auditor

iBroad-Plan

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:

e 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.

e EPCsin 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.

e 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:

e thereisno time schedule or order saying when to implement which measure;

e thereisnoinformation to which end it makes sense to combine measures;

e 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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V. 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.

*Saving cost
sHealthy living

Bulgaria 4B Poland A
{ N\ A

o N A _—
sBarriers: sBarriers:
*Many DIY renovations *Many DIY renovations
*Too thin isolation layers *Often only when damage
*ack of information about occurs
Incentives
*Only Few frustworthy *Motives:
information #Raise comfort
eIndividual advice
*Motives:

N

.
*Barriers:

™

*No standardised approach
for stepwise renovation

sEconomic barriers due to
scarce information on
incentives and financial
support

s|Viotives:

*Renovation works most
likely carried out by
professionals

sbuilding users are very open
to renovations since energy
efficiency and comfort
issues are relevant to them

Portugal

sBarriers:

eLittle awareness of energy
renovation

*High renovation cost

*Motives:
s Awareness of link between
energy and comfort

*EPC+ spreads renovation
information
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sMore trust in friends than

in auditors

*High renovation cost
s|landlord-tenant-dilemma

sMotives:
scost savings

svalue enhancement
ecomfort improvement

~\

Flencers [ Germeny )

Figure 16: Overview of specific barriers and motives



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

What do you think, what added value do home owners expect from a building roadmap?

A long-term plan for renovation with detailed description of the renovation measures.

Given the following logbook features, to what extent do you think they will be considered interesting in your country?
Please award points from 1 (not at all interesting) to 10 (highly interesting).
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+ Granting assess to third parties (e. g. government, insurance . . . . . . . . . . 10
etc.)

+ Simplified trying out own renovation ideas and receiving . . . . . . . . . . 10
simplified results for investment costs and energy savings

- Documentary storage 0000000000 -

+ Assessment of comfort and other co-benefits of a building . . . . . . . .
renovation (for present and future states)

« Displaying of best practice renovation projects . . . . . . . . .

+ Alerts and reminders (e. g. maintenance appointments) . . . . . . . .
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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.



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.



What do you think, what added value do home owners expect from a building roadmap?

Specific and individual information about renovation measures that they need to perform in order to reduce exploitation cost.

Given the following logbook features, to what extent do you think they will be considered interesting in your country?

Please award points from 1 (not at all interesting) to 10 (highly interesting).

Displaying the energy label of the building

Displaying information on the buildings envelope (e. g. “how
efficient is my roof’?)

Displaying information on the technical system of the building
(e. g. “how efficientis my boiler?”)

Displaying information about the energy consumption (in the
past)

Displaying a summary of the iBRoad roadmap and roadmaps
details (in the case a roadmap was issued)

Displaying information on e-smartness of the building

Granting assess to third parties (e. g. government, insurance
etc.)

Simplified trying out own renovation ideas and receiving
simplified results for investment costs and energy savings

Documentary storage

Assessment of comfort and other co-benefits of a building
renovation (for present and future states)

Displaying of best practice renovation projects

Alerts and reminders (e. g. maintenance appointments)

Market place (e. g. link to craftsmen, public authorities,
architects)

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 thereis 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.




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.

What do you think, what added value do home owners expect from a building roadmap?

+ Access to information of their own building in a unique way,

* An increase of awareness regarding the building status,

+ Awareness of benefits that result from renovation measures,

+ Guidance on how to take action on the implementation of renovation works (in a stepwise approach)

Given the following logbook features, to what extent do you think they will be considered interesting in your country?
Please award points from 1 (not at all interesting) to 10 (highly interesting).
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+ Simplified trying out own renovation ideas and receiving . . . . . . . . 8

simplified results for investment costs and energy savings

+ Documentary storage . . . . . . . . 8
+ Assessment of comfort and other co-benefits of a building . . . . . . . . . . 10

renovation (for present and future states)

+ Displaying of best practice renovation projects . . . . . 5
+ Alerts and reminders (e. g. maintenance appointments) . . . . . . . . 8
+ Market place (e. g. link to craftsmen, public authorities, . . . . . . . . . . 10

architects)

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

The Portuguese expectations for the customer’s interest in certain logbook Ffeatures 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:

e Because | rent the dwelling

e The energy saving measure has already been carried out
e Not necessary/no priority/no time

e |amtoo old

e 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):

o Energy label of the building

o Information on building envelope

o Information on technical system of the building

o Information on the renovation roadmap: recommendations and costs
o Summary of (personalised) roadmap and roadmaps details

Ranking of the missing features

1. Information about historic energy consumption



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)

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

Information on e-smartness of the building

Best practice renovation projects

Nowv ks

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

o 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):

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

° Documentary storage

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

e  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 emissions®. 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 motives'®. 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 technicalinterest 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:

e 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.

e 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.

e 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.

e 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 StieR et al, 2010
10 DENEFF, 2017



e Non-implementation of complex renovation measures that cannot be implemented by non-
professionals.

e 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
improvedin 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.

Summer comfort

|
.‘.’- % Sample Text Sample Text Sample Text Sample Text Sample Text Sample
s, ] ~
Winter comfort
Vg .‘X ++ Health
R( a Noise control

Aesthetics
Sample Text Sample Text Sample Text Sample Text Sample Text Sample

Low maintenance

Security

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:

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

o easy to understand for homeowners

o no calculation needed

o no weighting between co-benefits needed

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



VI. 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.

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.

\

cOnIine tool available
*On-site energy audit
*Cost 500 to 1000 Euro

sFurther development of
audit and calculation
software to deeper and
stepwise renovation
required

(-Online tools offered by

companies

*No specific funding program
for energy audits

sEnergy audits usually carried
out in multi-family buildings
due to specific renovation
funding

(-Training course for auditors

available

*No incentives for energy
audits

eEnergy auditors are mostly
the Qualified Expert and they
need accreditation.

*The implementation of
measures is required as a
task from SCE (PT scheme)
that is delivered to the
homeowners and is used to
support financial
programmes

Portugal

Bulgaria 4NN Poland
4 N 4

*On-site audits have been
offered since 2008

¢ ow demand due to price,
awareness and competition
with EPC+

eAuditors need exam and
accreditation type B (for EPC
type A is required)

*Use of VEA calculation
software is mandatory

*Several local offers for on-
site and online consultation

sWell-developed market for
energy audits

sAudits at different depths
available

*60 per cent funding for on-
site audit

sAuditors need accreditation

*Renovation Roadmap is
approved for funding

sSoftware ready for
renovation roadmaps

sSeveral consultation online
tools

Germany

Figure 21: Overview of energy audit markets
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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.

e 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.

e Allregional 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/

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, itis 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 canissue 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”)!". 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 Ghent'?). This allows the house
owner to easily assess the energy performance of his house and develop possible renovation measures.
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Figure 22: Gent digital quick scan building tool™

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.'*

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 315t 2019

1 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 fir 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 fiir Wohngebdude” (energy audit for residential
buildings). It is also subsidised by the Bundesamt fiir 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 fiir Wohngebdude”. 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-Wirttemberg in 2015 and then transferred the
concept to the federal level in 2017.

Since 2015, there has been a law in Baden-Wirttemberg requiring homeowners to use more renewable
energy sources to generate heat (EWarmeG). 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 available'. 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.:

e 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.

e 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.

e The "Energiesparkonto” was developedin 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.

e 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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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 diversin 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:

e  Experiencedauditors 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 31512019, 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.

e  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.

e An infrastructure for audits is available. The communication and dissemination of the iBRoad
concept can build on existing auditor’s associations and expert lists.

e  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

o 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;

o 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;
o 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;

o 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;

o 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:

e 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);

e the procedure of generating the Roadmap (see above); and

e 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.



VIl.  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.

(-National programme for
energy efficiency in multi-
family residential buildings:
loans for energy renovation

*Residential energy efficiency
credit line: loans and a
15 per cent grant

sEnergy efficiency and
renewable sources fund
(EERSF): low interest loans
for multi-family buildings,
audit required

(-Thermal modernisation and

refurbishment fund:

20 per cent grant or loan

with 16 per cent partial debt

relief, complicated for SFH
eClean air programme: not

yet implemented, grants and

loans

(-Efﬁcient buildings 2016:

grants for solar thermal
systems

sCasa eficiente 2020: loans
for measures foreseen in the
EPC

sFinancial instrument for
urban rehabilitation and
revitalisation (IFRRU 2020):
loans for energy measures
foreseen in the EPC

Portugal

Bulgaria 4B Poland 4
4 N 4

sGrants for single renovation
measures

sAdditional bonus when at

eEnergy Efficient Renovation:
low-interest loans or grants
for complete renovations or

least 3 measures are single renovation measures
implemented within 5-year eLaunch programme for
period renewable energies: grants

eGrant for overall renovation eEnergy audit for residential
measures depending on buildings: grants for audits
income

eLow interest loans for energy
renovation

eTax incentives for deep
renovation

Flangers [ Gemany

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.



Programme

2" of February 2015

launch:
EL';Z'};';lme Initially 1 bil!ion BGN,' in January 2017 another 1 billion BGN was approved
volume: (about 1 billion Euro in Total)
Major Improv.ementloF energy efficiency in njul.ti-Family residential buildings
objectives: Extension of lifetime of apartment buildings and
) Contribution to a reduction in local and global air pollution

Eligible Owners of multi-fFamily residential buildings, (lower limit 3 floors with at

. least 6 apartments, in the future, it is planned to involve even smaller
persons. buildings)

95 per cent of homeowners must agree to participate in the programme

Funding 1.00 per cent grant support to finance measures and rglatgd service; ona
amount- first-come-first-serve basis (all of the unapproved applications remain in

) the pipeline for future programme phases)
Eligible Activities on structural reconst.ruction/stren.gth.ening/over.haul depending
activities: 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/m?) 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
classes?®. Table 5 shows that 95 per cent of the buildings were rated class C, which was the minimum
requirement of the Programme.

20 5ingh et al. 2018



Class A Class B Class C Class D Class E Class F Class G

BeforeEE 0 2 9 152 819 713 326
measures
After EE | 1 170 1,848 2 0 0 0
measures

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)

= 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.

= 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.

= 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.

= 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 thereis a list of installers that can provide the technology.

Major
objectives:

Eligible
buildings:

Funding
amount:

Eligible
activities:

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 year?".

21 httpy//reecl.org/en/reecl-statistics/
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Energy Efficiency and Renewable Sources Fund (EERSF)

= 2005

Programme

launch:

Financial = Since it was established the fund has funded projects worth about 87

million leva.

programme

volume:

Maior = The Fund provides in general lower interest rate than commercial banks.
oijectiveS' 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.

= Project developers, ESCOs, Project contractors, housing corporations,
businesses, public entities e. g. municipalities, local authorities, hospitals
and universities, residents

= EERSF provides loans within the limits of 27 000 to 2 700 000 leva with

Beneficiaries

z;nodL:Eg preferential interest rates. They also provide loans for homeowners of
: single-family houses.
Eligible = Activities on  structural  reconstruction/strengthening/overhaul
act%vities 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

Progra‘mme = 18™ of December 1998

launch:

Maior =  Providing financial aid for investors engaged in energy modernisation
oijectiveS' 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.

= The fundis a nationwide initiative targeting at housing cooperatives,
housing communities, private individuals and local governments.

= Owners of single and multi-fFamily 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.

Beneficiaries

Funding
amount:

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.



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 household??. 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:

e Upto 2,500 EUR for solar thermal systems which do not include the heater

e Upto 3,000 EUR for complete new solar thermal heating installations

e 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 = 200 million EUR for the period 2018 — 2021

volume:

Major = Finance investments in energy and water savings as well as the
objectives: management of urban waste

= Any individual or collective of private law who is the owner of a

Eligible persons: property or autonomous area destined for housing

Funding = The financial conditions of the loans granted under the programme are
amount: negotiated between the beneficiary and the Commercial Bank.

= 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.

Eligible
activities:

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: = 30% of October 2017

Financial

programme = EUR 1,400 million

volume:

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

= 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.

Beneficiaries:

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:

e the network operator (imposed by the Flemish government);
e the federal government;

e the Flemish government;

e alocal authority; or

e 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:

e after the third investment: 1,250 EUR;

e after the fourth investment: 1,750 EUR (+ 500 EUR):

e 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);

e after the sixth investment: 3,750 EUR (+ 1,000 EUR);

e 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.
Thereis 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 know by know by
public renovators 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 20 % 23 % 24 %
buildings
Discount on property tax for NZEB 21 % 25 % 27 %
buildings

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:

e “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.

e The “Launch Programme for Renewable Energies” focusses on renewable heating systems in new
and renovated buildings.

e The “Energy Audit for Residential Buildings” programme awards a grant for sophisticated,
standardised audits.



Energy Efficient Renovation - KfFW

= 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.

= 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

= the programme was initiated by the Federal Ministry of Economy. It is
managed by the public KFW-bank (Kreditanstalt fir 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.

= |nterest rates are 0.75 per cent (January 31t 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 bonusis
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

= KFW summarises the eligible single measuresin a list. In particular, these refer
to high standard components of the building envelop and highly efficient
system technologies, however not to renewable systems.

= Almostallinvestments related to energy improvementsin “Efficiency House”
renovations are eligible included costs for planning and auditing.

Launch Programme for Renewable Energies

= The programme’s intension is to support renewable heating systems in the

Major
objectives:

Eligible
buildings:

Funding
amount:

Eligible
activities:

Ma'Jor' . building sector. Investors receive grants for installing defined renewable

objectives: systems

Eligible The programme reFe_rs mainly to existing buildings. _

buildings: There is special funding for new buildings also, when innovative renewable
’ energy sources are installed.

Funding = The programme was initiated by the Federal Ministry of Economy. It is

amount- 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



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:

e 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.

e In the iBRoad Logbook there should be general information about the specific incentives of the
respective country.
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