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Buildings are at the core of the European Union's prosperity. They are important to achieve the EU's
energy savings targets and to combat climate change whilst contributing to energy security. An enormous
unrealised energy-saving potential lies dormant in buildings. In untapping that potential, not only more
energy efficient buildings, but also better living conditions, financial benefits and sustainable jobs can be
provided for Europe's citizens.

The EU's Energy Performance of Buildings Directive (EPBD), introduced in 2002 and recast in 2010, is the
main legislative instrument for improving the energy performance of our building stock. Its impact
becomes more and more obvious: tighter energy performance regulations for construction and
renovations, building certification schemes, inspections and campaigns for heating and air-conditioning
systems are being rolled out across Europe. As this report demonstrates, in face of the complexities of the
building sector, a significant amount of ground has been covered. But evidently there is still a long way to
go. By 2020, all new buildings constructed in Europe, not to mention an increased number of existing
buildings, must be nearly-zero energy buildings. Continued efforts are needed across the board to reap
the full benefits of the EPBD. Its full and proper adoption and effective implementation through nationally
tailored adjustments are urgently needed.

| welcome this report, which reflects the major efforts taken by countries throughout Europe to date. It is
an excellent example of how the European Commission and Member States working together can achieve
faster and more effective progress towards development and implementation of EU policy objectives, in a
climate of sound collaboration that allows a mutual better understanding of different perspectives.

Yet, there is still a need for more concerted efforts in order for the EPBD - and its recently adopted recast
- to be equally effective throughout the whole EU. The fruits of direct collaboration and sharing of
experiences, through activities such as this Concerted Action, speak for themselves. National
administrations are encouraged to continue learning from one another in order to ensure the most cost-
effective implementation of the legislation, in a climate of frank and mutual cooperation with the EC
services. It is equally necessary for the European Commission, through its services and the Intelligent
Energy Europe Programme, as in previous years, to monitor and support Member States in their effective
implementation of this legislation across Europe, so that the buildings of the future can become a reality
very soon.

| look forward to the next report in two years’ time, which will show an even greater advancement along
the path towards 2020.

Dr. Péter Szalé
Deputy Secretary of State

of Spatial Planning and Construction

Hungarian Presidency of the EU, 8 March 2011






CONCERTED ACTION

Editor’s message

Back in 2001, the Energy Performance of Buildings Directive was about to become a reality, the result of
enlightened European Union policy that established challenging goals for its Member States to implement
and left them the freedom, but also the responsibility, of dealing with the tough details. Then, those of us
in charge of preparing the needed legal instruments in several countries decided to meet and unofficially
discuss ideas about the difficulties we faced. The challenges were many, and nobody really knew the best
way forward. So, we agreed to help one another, meeting and discussing the alternatives put forward by
the various country representatives, discussing freely the pros and cons of each solution. A small half a
dozen at first, it rapidly grew to a group that required large meeting rooms, as more and more countries
joined the group after they learned by word of mouth about how useful those meetings were. And the
idea of a Concerted Action was born...

After our initial proposal, it took just a short period for the European Commission officials in charge of the
Directive to welcome the idea of formalising a ‘Concerted Action EPBD’. Thus started the first Concerted
Action EPBD, in 2005, after a long two years of legal preparations to make it official, hurdle after hurdle
surpassed. Initially with just 22 Member States participating, plus Norway, every other Member State
gradually joined, informally at first during the period 2005-2007, at their own expense, and then becoming
formal participants for the continuation, ‘CA EPBD 2’, that ran from 2007 to 2010 with the full 27 EU
Member States, plus Norway and Croatia.

The Concerted Action EPBD lived up to its initial objectives: it is a forum where Member States’ experts in
charge of transposition, implementation and, now, the practical day-to-day running of building certifica-
tion, training of experts, equipment inspections, information campaigns, preparing building regulations
and calculation tools, and many other tasks related to energy efficiency in buildings, can gather, meet
one another, and discuss common problems from a variety of points of view. These discussions take place
in full confidence about confidentiality, with no obligations attached, knowing that their deliberations and
ideas for the future are not going to become public knowledge the next day. Its success motivated the
European Commission to replicate this policy support instrument for supporting the implementation of
other Directives, namely Energy Services and Renewables.

We do not claim that without the Concerted Action the Directive would not have been implemented by all
EU Member States, but we are 100% sure that EPBD implementation, in many countries, would have been
much different or, at least, reached more slowly, at much higher expense and probably with less effec-
tiveness. And, of course, the range of solutions would have been much more diverse than what is now in
place. Many countries learned new ideas, others gained confidence that their ideas would work, and many
others avoided making costly mistakes that could have undermined the whole national implementation of
certification or inspection schemes.

In its second phase, the Concerted Action also brought about a new cooperation mechanism: Study Tours.
Those countries who wished to implement central registers and did not yet have one in operation were
able to send operational staff to other countries that already had one in place, seeing with their own eyes
the details of the day-to-day operation, learning how to best implement their own system back home. As
one participant well stated, “we had often heard how to do it, but now we really understand how to do
it”. This is really the great advantage of the Concerted Action: we learn about problems that sometimes
we did not even imagine existed, and we are then in a much stronger position to find solid solutions that
will work well in our own countries, where our knowledge of local constraints and boundaries can frame
the essence of the problem into the most adequate envelope.
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In this process, awareness was also raised at the European Commission about best practices and practical
difficulties faced by the Member States when implementing this very complex and challenging legislation.
The Commission’s officers were then able to work out policy solutions to improve the EPBD implementa-
tion and, then, to more effectively formulate the recently approved recast. They also had their opportu-
nity to explain their ideas and concerns in a relaxed atmosphere, away from the formality of the official
committee meetings in Brussels. It is only fair to acknowledge here the excellent steering that our main
contact Martin Elsberger always managed to accomplish. He always used the Concerted Action to explore
ideas and was always open to learn from the Member States’ practical experiences, thus helping frame
policy instruments to the best common interest. Cooperation always gets better results than confrontation
and lack of dialogue. We, all the Concerted Action participants, sorely missed Martin following his return
to national duties after the EPBD recast was completed, but we also welcome the most positive approach
and enthusiasm from Michaela Holl, Martin’s successor as EPBD lead officer, whom the participants al-
ready consider part of the Concerted Action ‘family’ even after only little more than one year of working
together. A great thank you to both Martin and Michaela.

This positive and productive environment could only have become a reality, since 2007, with the full sup-
port of the EACI (the European Commission’s Executive Agency for Competitiveness and Innovation), in
charge of the EU’s Intelligent Energy Europe programme that provided the formal contractual framework
for the Concerted Action EPBD 2. We were very lucky to be assigned a most diligent, enthusiastic and
knowledgeable project officer, Gordon Sutherland who, rather than simply waiting for the contractual
outcomes, takes an active part in the operational discussions, contributing in the technical discussions by
providing bottom-up input from projects supported under the Intelligent Energy Europe Programme, and is
thus also regarded as a most valuable CA team member. Anytime there is some barrier for a new initiative
or a difficulty that comes up, Gordon always finds a pragmatic solution that allows the Concerted Action
to work effectively and advance towards the overall goals. His detailed review of all the results-oriented
outputs of the Concerted Action, and his excellent contributions to their content, always brought a much
welcome added value for the benefit of all. Gordon is the perfect model for the cooperative and useful
EACI officer who, without forgetting to impose the obligations required by the contract and ensuring that
all outputs are produced on time and with high quality, does so in a climate of total cooperation and in a
most helpful manner.

The widely recognised success of this action must, however, be credited to each and every participant.
Everybody who participated has his or her real share of the credits. As coordinator of the Concerted Ac-
tion, | must thank each and every one of them for their work and collaboration in all the common tasks.
Although there have been, of course, some changes over its 10 year life to date, from its conception as an
informal grouping to an established policy support instrument , there is actually a core of key persons that
have been there from day one. They are the real heart of the Concerted Action that ensures continuity
and improves effectiveness. The list would be too long to name here, and so | leave it just as a general
reference. It is a privilege to be able to share these tasks together with them. | must make a special ref-
erence to the five Core Theme Leaders and their assistants, authors of the reports in the first part of this
book, as well as all the other members of the Management Team. They were the real engines behind all
the technical work, steering discussions and producing the summaries of conclusions that are now pub-
lished in this book. They form a great team, and the real success of the Concerted Action rests with them.

This book is the final and most visible reported outcome of the Concerted Action EPBD 2. It contains an
extended summary of conclusions for each of the five Core Themes that were organised during the period
2007-2010 (Certification, Inspections, Training, Procedures and Information Campaigns) together with a
collection of reports from each country describing the status of the EPBD-related issues at the end of
2010. These reports are an update of the information in the Book of Country Reports 2008 produced by the
CA EPBD in 2009. This 2011 book, like its predecessor, has been an extensive work involving a significant
number of Concerted Action participants. It has been a great pleasure to be able to edit this book and I
hope that you will see it as the result of the work of hundreds of people all over Europe since 2001. It is
that result, the contribution to the Directive in action and the energy savings which result from it, which
is the most significant outcome of this Concerted Action.

Looking back to 2001 and the initial years of the EPBD, when there was widespread scepticism about the
likelihood that it could be effectively implemented in most countries, and comparing with the present,
when we have Energy Performance Certification Schemes already in place in almost every EU country,
with thousands of Qualified Experts having issued millions of Energy Performance Certificates, we have
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really come a long way, and all those negative voices now have to recognise that they were wrong and
that it was indeed possible to take bold steps and reach the policy goals. Surely, improvements are possi-
ble, but just having gotten this far is so significant an achievement that it cannot be overlooked. And the
Concerted Action EPBD has contributed, in its not insignificant way, to this success.

This 2001 scenario is now comparable to the present widespread scepticism that we will not reach nearly-
zero energy buildings by 2020, whether new or renovated, as required by the recast EPBD. Yet, for reduc-
ing the unnecessarily excessive energy consumption of their building stocks, whilst reaping the economic
and social benefits of doing so, implementation of this recast is the major task EU Member States face for
the next couple of years. And it can be done. The Concerted Action will be there to assist the process. |
hope that, in 2013, with the EU Member States having put the recast EPBD into national law, and when
publication of a new book with Country Status reports is planned, we will be back to prove, once again,
the doubters wrong.

We hope you will find this book even more interesting, informative and inspiring than the first book with
the country reports of 2008, and invite you to reflect on its content so that you too can act, in whichever
way possible, to contribute to the next steps for advancement of EU implementation of the EPBD and its
recast.

Eduardo Maldonado
Concerted Action EPBD Coordinator

31 January 2011
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FURTHER DOCUMENTATION

The Concerted Action CA EPBD 2, like its predecessor which ran from 2005-2007, released other public
reports that are available through its website www.epbd-ca.eu, namely:

e The Book of Country Reports 2008
e Executive summary report of the Concerted Action EPBD (2005-2007), released in 2008.

e Detailed technical reports from the Core Themes - Certification, Inspections, Training and
Procedures - of the Concerted Action EPBD (2005-2007), released in 2008.

e Executive summary report of the Concerted Action EPBD (2007-2010), released 2011.

e Several reports on specific technical issues, e.g., costs of certificates, high-performance buildings,
inspection methodologies, effective ways to reach consumers, summer requirements in EU
regulations, etc.

These reports are available from the website of the Concerted Action EPBD www.epbd-ca.eu and the
European Commission’s portal BUILD UP, energy solutions for better buildings, www.buildup.eu.
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CONCERTED ACTION

Introduction to the Core Theme Reports

Reducing energy consumption and eliminating wastage are among the main goals of the European Union
(EU). They are embedded in Europe 2020 - the EU's strategy for smart, sustainable and inclusive growth.
EU support for improving energy efficiency will prove decisive for competitiveness, security of supply and
for meeting the commitments on climate change made under the Kyoto Protocol. There is significant
potential for reducing consumption. With 40% of energy consumed in buildings, the EU has introduced
legislation to ensure that they consume less energy.

A key part of this legislation is the Energy Performance of Buildings Directive (EPBD), which requires all
EU Member States (MS) to tighten their building energy regulations and to introduce energy certification
schemes for buildings. All MS are also required to have inspections of boilers and air conditioners.

The introduction of national laws that meet EU requirements is challenging, as the legislation has many
advanced aspects. It is a great opportunity to further energy efficiency in EU buildings, but also a
formidable and continuing challenge for many EU Member States.

To support them in this task, in 2005 the Concerted Action (CA) EPBD was launched by the European
Commission to promote dialogue and exchange of best practice between them. An intensely active forum
of national authorities from 29 countries, it focuses on finding common approaches to the most effective
implementation of this EU legislation.

The multi-faceted format of the forum, with specialist workshops combined with high level discussions,
allied to networking opportunities and web resources, has centred on sharing -and inspiring- smart
solutions not only for the national legislation and regulations needed for implementation, but also for the
professional tools, skills and systems in all fields addressed by it. These solutions are now being applied
across the majority of EU Member States.

e The Concerted Action EPBD is carried out under the coordination of ADENE, the Portuguese Na-
tional Energy Agency

e The consortium is composed of organisations appointed by all 27 EU Member States, plus Norway
and Croatia

e The activities revolve around meetings, each with over 100 participants, held approximately twice
a year

e Working groups and networking take place between meetings

e Only national authorities implementing the Directive are involved, or those bodies appointed
and entrusted by the national authorities to do so

e Invited experts attend to give additional specialist viewpoints

The 100+ Members of the CA EPBD represent Europe's authoritative, collective knowledge on practical
implementation and operational experience of energy performance certification of buildings and
inspection and testing of boilers and air-conditioning systems.

When initiated in 2005, most MS were still at the planning stage, but are now well advanced. After
stimulating advancement and convergence across the EU, the CA approach was further elaborated in 2007.
The MS now share real operating experience and the Concerted Action provides ever increasing practical
value and deeper learning to all participating authorities, playing its role in ensuring the success of this
Directive as a vital instrument of EU energy-efficiency policy.
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The CA EPBD 2 (2007 - 2010), the outcomes of which are presented in this book, is organised around 5
Core Themes (CTs):

e Certification of Buildings

¢ Inspections of Boilers and Air-Conditioning systems

e Training of Experts

e Procedures for Characterisation of Energy Performance

¢ Information Campaigns

Since its second phase was launched in December 2007, it has organised six major meetings between MS
representatives, with intensive preparatory work in between. In addition to plenary sessions devoted to
issues of general interest, it organised a total of 63 detailed technical sessions for discussing specific
issues relating to one or more of the 5 CTs. Some sessions were organised in collaboration by two or more
CTs, in topics that had impacts on various issues. The discussions built on the knowledge from the eight
previous meetings, held during the period 2005-2007.

The initial plan for the CA EPBD 2 included a long list of topics related to the various Core Themes and
additional topics have been identified by the participants since its launch. A brainstorming session at the
first meeting in December 2007 was very useful in defining the topics of interest for the MS to discuss in
the coming years. Furthermore, the recast of the EPBD was launched and adopted during this period, the
CA being instrumental to that process.

The second part of this book contains extended summaries of the main outcomes of each of the 5 Core
Themes, including conclusions and recommendations. The objective of the reports on the Core Theme
activities is to present a snapshot of the concerns and deliberations of the teams dealing with practical
implementation of legislation at national level. The synoptic information presented in these thematic
reports is taken from dialogue during the period 2007 - 2010. Some topics may not have been revisited
since the earlier part of that period and, as such, the results may be representative of that point in time.
Nevertheless, the pros and cons of different approaches to implementation of the Directive remain
relevant. For details on the present situation in all countries, i.e. in the final quarter of 2010, please see
the Country Reports, part three of this book.

The CA EPBD is supported by Intelligent Energy-Europe under the European Union's Competitiveness
and Innovation Programme.
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1 General Information

Since its launching in December 2007, the CA EPBD 2 (2007 - 2010) organised six major meetings among
Member States representatives, with intensive preparatory work in between. In addition to plenary ses-
sions devoted to issues of general interest to the 120+ participants at each meeting, it organised a total of
63 detailed technical sessions for discussing specific issues relating to one or more of its 5 Core
Themes (CTs), 28 of which were devoted to topics covered by the Certification theme. Some Certifica-
tion sessions were organised in collaboration with some of the other Core Themes. Some Certification ses-
sions were organised in collaboration with some of the other CTs. Certification of buildings has drawn a lot
of interest from the beginning of the CA2 and a large number of participants joined the sessions.

Building on the experience from the CA EPBD (2005-2007), the initial plan included a long list of topics
related to Certification of buildings; additional topics have been identified since then by the participants.
A brainstorming session at the first meeting in December 2007 was very useful in defining the topics of
interest for the Member States representatives to discuss.

This report summarises the main outcomes of these Certification sessions, including conclusions and
recommendations.

2 Programme of Work

2.1 Description of the action “Certification Procedures” in CA EPBD 2

Member States (MS) shall ensure that, when buildings are constructed, sold or rented out, an energy
performance certificate is made available to the owner or by the owner to the prospective buyer or
tenant. Additionally, MS shall take measures to ensure that buildings with a total useful floor area over
1000 m? occupied by public authorities and by institutions providing public services to a large number of
persons ... have an energy certificate ....placed in a prominent place clearly visible to the public. Almost
all MS now have experience in this kind of activity. Those with experience can describe their approaches,
and MS can discuss the advantages and disadvantages of various possible alternatives, solutions to
overcome difficulties, etc. In doing so, many MS may decide to converge on similar solutions, whenever
possible, thus allowing a more harmonious implementation across the EU.
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Since January 2006, energy performance certification is gradually being introduced in the MS for different
types of buildings, and specific experience can now be exchanged, so that MS can see successes or
problems in other MS and take corrective measures that will lead to further convergence on
implementation of methods, including administration systems, so as to give a robust effect to the
Directive. A further topic for discussion should be the identification of the best ways to use EPC data to
monitor the energy performance of the building stock and estimate improvements, aiming at harmonising
monitoring and evaluation methods.

Major advancements were made in the period 2005-2007, but at the end of that period some of the main
issues remaining to be discussed could be summarised as follows:

e  Certification of public buildings

e Certification of flats (with different ownership)

e  Complex and mixed-use buildings

e Data collection, which data should be collected and how to do it

e Energy advisory reports (recommendations for energy savings) for all types of buildings

e Experience of MS relating, e.g., to organisation, scale, calculation procedure, software tools,
prices etc.

e How to evaluate the certification process.

2.2 Certification Procedures in CA EPBD 2

This report summarises all discussions in the period 2007-2010 related to “Certification”, including the
topics mentioned in 2.1.

During this period, all MS have implemented the EPBD and, therefore, also certification schemes and,
thus, they have gained a lot of experience that has been shared for the benefit of all.

3 Actual Work in the Certification Theme

Nineteen topics with relation to energy performance certification of buildings have been dealt with. The
topics are collected under three headings, and executive summaries are presented in this report:
e  Building certification in general:
o Measured or calculated energy performance rating
o Certification of flats and blocks of flats
o Certification of complex and mixed-use buildings
o Energy Certificates for Display in Public Buildings
o Processes for making recommendations
o National standards for benchmarking using measured energy rating
o Interaction between certification and inspections

o Voluntary certification in the USA

e Administrative aspects of building certification:
o Cost of certification
o Layout of certificates
o Quality assessment of certification
o Practical experiences on Quality Assurance of Experts

o Database management
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o Extraction of additional value from EPC databases
o Re-certification / re-scaling of EP scales
o Design, operation and financing of central registers.
e Implementation of energy performance certificates in MS:
o Impact of certification
o Compliance with and control of EP requirements and certification systems
o Influence of EP certificates on the market value of buildings
o Study tours
Some topics were arranged in cooperation with the other Core Themes and are, therefore, also described
in their relevant chapters and from their point of view. The work in the Certification Core Theme has

included the topics listed above in Chapter 2, but other aspects of certification have been covered as
well.

3.1 Building certification in pre—pa

ge nera l Buildina redistration }\ Standard impacts
from persons ENERGY

v

Standardisation

Manufacturers' data COMPUTATION CERTIFICATION
Standard hot»_ water
3.1.1 Measured or calculated Standerd (dofaut) oata_ | consumpton
energy performance rating
Onerational ratina o
Energy certificate
The comparison of the calculated (asset) rat- Energy label
ing for energy certification with the measured Benchmark system

(operational) rating is a matter of weighing

-
advantages and disadvantages for each of the

methods and selecting the most appropriate Figure 1. Data flows in calculated and measured building
method for the actual situation in the Member energy

States (MS). certification rating.

The figure (Jensen et. al, 2007"') shows the
data flows and conceptual understanding of measured (operational) and calculated (asset) rating.

The measured rating is greatly influenced by the behaviour of the occupants and, consequently, adjust-
ments to a standardised energy use can be a huge problem. The aim of building energy certification is to
certify the buildings and not the users of the buildings. For larger non-residential buildings, a change in
individual user behaviour will normally not have an important influence on the overall energy performance
of the building. Information on the thermal performance of the thermal envelope and installations will
often be rather scarce, as the information gathered very much depends on the expert. Recommendations
based on measured rating can be difficult to identify and give an accurate estimate of the potential ener-
gy savings. Measured rating will normally be cheaper than using calculated energy performance, due to
the short time needed to collect information about the building, in order to be able to identify the energy
performance. Measuring the energy performance is not a straightforward matter, as there is often a need
to sub-divide the energy use for different parts of the building, and this does not always take place. Esti-
mation of the effect of energy saving measures in one part of the building can, therefore, be impossible,
unless additional meters are installed.

It is recommended to install additional sub-meters, where needed, to be able to identify poten-
tial energy savings in sections of a large building. Often, installation of additional meters is
g cost-effective in terms of energy saving.

' Jensen, 0.M., Hansen, M.T., Thomsen, K.E. & Wittchen, K.B. Development of a 2nd generation energy certificate scheme - Danish
experience. ECEE summer study 2007, Nice, France.
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In contrast to measured energy performance, the calculated energy rating offers the possibility of getting
detailed information about the thermal envelope and the installations. Another advantage is that energy
performance is based on a standardised calculation method and the use of standard loads and climate. As
a consequence, it is immediately feasible to compare the energy performance of two buildings, without
any kind of adjustment or standardisation. However, the time needed to collect enough information to be
able to carry out an energy performance calculation is not negligible. It can also be complicated to obtain
the necessary information to establish an appropriate building model, especially when dealing with old
buildings that have been renovated several times since their construction. Normally, the cost of issuing an
energy performance (EP) certificate using calculated energy performance will be higher than that of an EP
certificate based on measured data for the same building, because the former is more time-consuming to
issue.

The reason for choosing measured or calculated energy performance certificates in a MS is often a
political decision. Some MS have chosen measured EP rating for some types of buildings and calculated
rating for other types, due to considerations of cost.

3.1.1.1 Conclusion of topic

The optimal solution would be to have both calculated and measured EP rating, but this approach is very
costly and not without problems, e.g., comparison of the measured and the calculated energy
performance in the same certificate.

Table 1. Advantages and disadvantages for metered and calculated energy performance certification.

Advantages Disadvantages
g
Metered energy e The building survey is quick and e |t is difficult to identify savings, as
performance energy savings are directly related energy break-down is often
to the real energy consumption. unknown. Very dependent on the

e Often cheaper than calculated skills of the expert.

EPC, due to the short time needed e Requires a special method for
to establish the energy adjustment of measured
performance. consumptions to standard
consumptions.

e The time saved on certification can
be lost on adjustments and
recommendations.

Calculated energy ¢ In-depth knowledge about thermal | e Requires detailed information about
performance envelope and installations is the building and installations to set
obtained. up an appropriate model (more

e Possible to identify (calculate) time-consuming).

energy savings for each individual
measure.

e Standard calculation makes it
possible to compare (benchmark)
different buildings.

In some MS both calculated and measured ratings are used, depending on building typology and age:

e Calculated: AT, BE(F), BE(W), CZ, DK, HU, IE, IT, NL, NO, PT, RO, SL, SK, UK
e  Measured: SE
e Combination: FI, DE, LU
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3.1.2 Certification of flats and blocks of flats

Many different approaches have been implemented for energy performance certification of flats and
blocks of flats? in the MS. In terms of complexity and level of detail, certification of flats and blocks of
flats varies significantly. At one end of the scale, there is simple cloning of certificates for similar flats
without the need to visit all blocks of the same type. At the other end of the scale, there are elaborate
and detailed methods that necessitate certification and building survey of each individual flat. Moreover,
detailed calculation of the building energy performance is undertaken, resulting in certificates for the
whole building and for the individual flats. Naturally, there are advantages and disadvantages related to
these approaches. Thus, proposing recommendations and drawing conclusions are not straightforward
matters and, therefore, some pros and cons are listed in relation to each of the described methods.

3.1.2.1 Implementation of certification of flats and blocks of flats in MS

To summarise the actual status regarding certification of flats and blocks of flats, a short questionnaire
was distributed in December 2007, with the possibility of answering "yes" or "no". 24 MS answered the
questionnaire, but not necessarily all questions in the questionnaire, therefore some answers do not add
up to 24. One of the results of this questionnaire was an overview of when certification of flats was
introduced in the MS (see figure below).
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Figure 2. Year during which a certification scheme for flats or blocks of flats was/is planned to be
introduced in the MS present at the session on ‘Certification of flats’ in December 2007.
*Denmark has had a certification scheme for owner-occupied flats since 1997; in 2006 a certification
scheme was introduced for rented flats as well. Germany has had a certification scheme since 2002.
**No certification scheme in force in December 2007.

The answers also revealed that 20 MS had a planned or on-going certification scheme for flats and blocks
of flats, and, in 9 of these MS, the certification scheme was already implemented in the legislation. In
most MS (17), the certification schemes cover both new and existing buildings.

3.1.2.2 Certificate approach

Issuing the certificate either for each flat or for the whole block of flats is another important subject. In
some MS, the energy performance label of the certificates can vary from flat to flat, while in other MS the

2 Apartments and blocks of apartments
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same label that has been assigned to the whole block of flats is assigned to each flat. In 9 MS, the
certificate is issued for the whole block of flats, while 8 of the MS issue certificates for the individual
flats. The remaining 2 MS issue a certificate for both the individual flat and the whole block of flats.

The reason for the "whole block™ and the "block plus flat" approach is that many of the recommended
energy saving measures are only applicable in the context of improving the whole block of flats, e.g.,
adding insulation to the roof. The "whole block" approach is almost a necessity, when the block of flats
has a common heating system serving all flats. The "whole block” approach is generally cheaper for each
flat, as costs are evened out, but in some cases it will be difficult to convince users who do not need a
certificate for their flat that they must pay their share of a whole block certificate.

Some MS have many examples of individual heating in buildings, and here the "individual flat" approach
can be more appealing, when looking at the installations. However, energy savings related to the entire
thermal envelope show complications. One special complication is when different flats have been certified
by different experts. Different energy saving recommendations could be given by different experts for the
overall thermal envelope or for common installations. A common decision for the whole block of flats can,
thus, be difficult to obtain, without consulting another independent expert.

Some MS have chosen to let either the measured or the calculated EPC be dependent on the age of the
building. This combination makes it possible to customise the method and use the best approach for each
building in terms of economy.

Both
12%

Whole block of flats
47%

Whole block of flats
47%

Individual flats
1%

Individual flats
24%

Figure 3. Left: Certificates are issued for either the individual flat or for the entire block of flats. Right:
In about 50% of the MS, recommendations are made for the whole block of flats, while in 24%
recommendations are made for the individual flat. In the remaining MS recommendations are made as a
combination of recommendations for the individual flat and for the whole building.

Building surveys are dealt with in different ways in the MS. In 10 MS, a building survey is mandatory when
certifying a flat or a block of flats, while 7 MS do not require a building survey. In the remaining 2 MS, the
requirement for building surveys depends on the actual situation.

The choice of the building survey method has been an economic and, thus, a political decision in the MS.
However, there is no doubt that a building survey will result in a more reliable and detailed EPC, if it is
carried out properly and according to the guidelines.

The existence of individual and even different heating systems in the individual flats is one factor that
makes certification of flats in a block of flats a special issue that is not straightforward to deal with. In 11
of the MS that answered the short questionnaire in December 2007, individual heating systems were
widespread in blocks of flats, while in 7 MS individual heating was rare.

Generally, a common heating system can be considered in the same way as the common thermal envelope
of a block of flats. Energy saving measures related to a common heating system are, therefore, of general
interest for all flats.

Recommendations for energy saving measures in a block of flats can cover two levels of re-
commendations, namely recommendations that can be implemented by the occupant of the individual flat
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and recommendations that require a communal decision, so as to be implemented in the whole block of
flats. To be able to give the most complete set of recommendations, the "whole block™ approach will
normally be seen as the optimal approach.

3.1.2.3 Owner versus renter - conflict of interests

Owners of a block of flats generally have different interests than the renters of individual flats, in terms
of investments and energy bills. Often, the owner has to deal with the costs of investing in energy saving
measures, while the renter gets a lower energy bill.

In general, there are four different types of ownership in blocks of flats:

e Non-profit housing associations are regarded to be groups with a very positive attitude towards
implementing energy improvements. The residents exercise influence via residents’ participation
in decision-making processes concerning the property, resources are systematically set aside for
continuous maintenance and improvements, and investments benefit the residents through
subsequent energy savings.

e Private cooperative flats: Housing cooperatives are regarded to have a relatively positive
attitude towards implementing energy improvements. Cooperative housing is often in a better
energy condition than owner-occupied flats or private rented flats. Residents benefit from
investments through subsequent energy savings. It varies from housing cooperative to housing
cooperative whether resources are continuously set aside for maintenance and improvements.
But it is possible to raise a loan collectively in the housing cooperative.

e Owner-occupied flats: Energy saving initiatives will benefit the individual owners of flats. But
owners are believed to have a stronger focus on individual improvements of their own flat than
on common improvements of the property. It plays an important role that loans are raised for
each flat individually and that the return will not be released until a subsequent sale.

e Private rental flats: Extensive legislation exists to regulate housing conditions in private rented
housing. The owner decides and must be able to see the benefit of investing in improvements.
Investments in energy improvements can lead to increased rent, in accordance with the rules
about 'added value of the rented property'. The residents enjoy the subsequent energy savings.

In buildings with mixed ownership, the decision-making process is rather complicated. Owners of flats
have the right to vote at the general assembly of the owners' association, while members of a housing
cooperative only have the right to vote through the board of the housing cooperative. The board of the
local section of a non-profit housing association has the right to vote, but must continue to follow the
rules for non-profit housing governing residents' participation. Independent budgets are prepared and
administrators are elected for the different housing cooperatives and associations.

Across the MS that responded to the short questionnaire, payment of the certificate is shared almost
equally among the whole block of flats (owner or owner association) and the individual flats. In 8 MS, the
cost was shared by the whole block of flats, while in 7 MS it was given directly to the individual flat
user/owner. In 3 MS, the cost could be paid either by the occupant of the individual flat or shared by the
whole block of flats.

The topic "Cost of Certification” is investigated further in Section 3.2.1.

3.1.2.4 Conclusion of topic

The topic ‘Certification of flats and blocks of flats’ was treated at three plenary meetings that
demonstrated different ways of certifying flats and blocks of flats in the MS. The approaches and progress
of the certification process vary significantly.

It is difficult to have a simple certification method and, at the same time, provide individual certificates
for each flat in a block of flats. There are both advantages and disadvantages for certifying each flat
individually or certifying the entire block of flats as a whole. Certification of the individual flat is time
consuming and consequently costly. It also gives information on the specific flat, and it will be difficult to
address energy saving measures that require interaction with the other flats or the whole block. On the
other hand, certification of the individual flat is directly linked to the flat and the individual owner can
easily identify his/her flat and relate to the suggested energy savings. Certification of a whole block of
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flats has the opposite advantages and disadvantages than certification of individual flats. The optimal
solution for certification of flats and blocks of flats may, therefore, lie between the two approaches with
certification of both flats and blocks and showing both certificates to the occupant of each flat. This
method would ensure that suggested energy saving measures that require intervention in the whole
building in order to be effective or to be implemented can more easily be accepted by the renters.

Table 2. Advantages and disadvantages for different aspects of certification of flats and blocks of flats.

Advantages Disadvantages
g
Certification of e Easy to get access to survey the e Difficult to give advice that
individual flats flat and tailor the advice to the influences the whole building,
actual situation. e.g., insulation of roof,
o Cost of certification is covered by :Elacement of common boiler,
the owner of the flat. ’
. o Different experts may give
0 e estimate energy different recommendations for the
perfqrmance in case of individual whole building.
heating systems.

e Difficult to get agreement on
common improvements to the
building.

Certification of e Cheap for each flat as cost for the e Difficult to estimate energy
whole blocks of certificate is evened out across all performance in case of individual
flats flats. heating systems.
e Easy to give common e Difficult to gain access to all
recommendations for the whole relevant flats for survey.
block of flats.

3.1.2.5 Recommendations for the future

It is recommended that this topic continues to be discussed and information is collected on lessons
learned, when MS have gained further experience on the topic and measures have been subjected to
potential revisions in the MS.

3.1.3 Complex and mixed-use buildings

The results of a questionnaire on certification of complex and mixed-use buildings were presented and
combined with a presentation by 8 MS covering their current situation regarding the topic.

From a technical point of view, certification of residential buildings is a relatively simple matter, as the
use of these buildings is clearly defined and most MS have experience with building structure and
technical systems for heating and hot water preparation.

In the course of building certification, problems emerge in connection with complex and mixed-use
buildings. The identified problems depend on the rating method (calculated or measured). For calculated
rating, it is crucial to obtain all relevant information like blue-prints, plant diagrams, etc. Furthermore,
identification of the technical systems may cause a problem, especially if the expert has limited
knowledge of these systems. Finally, the calculation procedure and its limitations may present a challenge
for representing the complex reality in a simplified tool. In the case of measured rating, availability and
assignment of meters is one of the most crucial issues. Without proper sub-division of meter readings, it
will be difficult to identify potential energy savings. Furthermore, valid quality reference values are
needed for the actual building and its technical systems to enable proper assignment of the energy
benchmarks.

The objective was to collect information on the procedures and problems that occur, when certifying
complex or mixed-use buildings. Experience gained from the survey provided a basis for the development
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of databases, guidelines or recommendations that may be helpful in the certification process of these
buildings.

To gain knowledge about the situation with respect to certification of complex and mixed-use buildings, a
questionnaire survey was conducted, which 22 MS answered (not necessarily all questions). Most MS (13)
use calculated rating for the certification of all types of buildings, while 4 MS use measured rating, and 4
MS allow both types of ratings. Two thirds of participating MS base certification of non-residential
buildings on the assessment of the whole building (not on a particular unit). Almost half of the MS (8 of 19
answering this question) provide multi-zone calculated rating of non-residential buildings, only 4 of 19 use
single zone, while 5 of 19 allow both options. Almost all MS (95%) stated that no sub-division (e.g., hotels
by quality (stars), trade service buildings by size, sports facilities by type) of benchmarks were available
for buildings certified using measured rating.

3.1.3.1 Complex buildings

In the context of this topic, a complex building is a building for which energy certification creates
problems with the calculation of the energy consumption (due to difficult geometry, a lot of different - in
existing buildings, not easily identified - technical installations, poor documentation of building
components, and so on). A complex building could, for example, be a hospital building (because of the
complex technical installations) or a shopping centre with various facilities (e.g., fitness, restaurants,
shops, parking areas, etc.) or a historical building (because of unknown building materials and non-typical
heating systems, e.g., fire places).

Most MS use monthly calculation procedures for certification that are based on the monthly or hourly
method of 1SO 13790.

While analysing the MS presentations and the answers given in questionnaires, some problems and
experiences were revealed:

e There seems to be a lack of knowledge concerning the boundary conditions for common HVAC
systems

e  Categorisation of multi-functional buildings depends on the use of the individual sub-areas and it
is important for the rating

e Complex buildings need more detailed calculation - especially for the calculation of cooling
systems

e  High costs for calculation of complex buildings, but the job is subject to market competition in a
balance between price and quality

e  Measured rating creates a dilemma regarding separating electricity for operating the building,
lighting and appliances; procedure is not clear

¢ In most calculation methods, the cooling calculation procedures for renewable energy systems
(solar cooling, night-time cooling) seem to be insufficient for coping with all types of systems

o Different tools give different results, and the variation due to the expert is too large
e  Correct benchmark data are lacking
e In some MS there is a lack of applicable guidelines for data acquisition in existing buildings,

interpretation of installation concepts is often not clear and simplifications are needed

The most important problems are: the lack of calculation procedures (for new/advanced systems); typical
occupancy profiles not available or not adequate to describe reality; data acquisition is demanding and
time consuming. Generally speaking, there is not enough experience in the certification of complex
buildings.

3.1.3.2 Mixed-use buildings

A mixed-use building is, for example, a commercial/residential building with shops on the ground floor,
office spaces on the first floor and flats on the upper floors. The calculation of the energy use of such a
building can sometimes be simple, if the MS have chosen to neglect the presence of minor sections (e.g.,
less than 20% of the area) in the calculations. In other cases, individual certification for the different uses
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(with different tenants or owners) can create problems - especially when the certification is based on the
measured rating procedure. Separation of energy consumptions and potential energy savings can be
difficult to identify for the individual sub-areas.

From the questionnaire it was found that the majority of MS have no rules for certification of mixed-use
buildings. Only 42% (8 of the 19 answers) have special rules for certification of mixed-use buildings.
Benchmarks for rating mixed-use buildings are also a problem. Benchmarks weighted by floor area of a
certain use (e.g., 10% restaurant in a block of flats) are, thus, not comparable with benchmarks for
another building with a different distribution of areas.

Problems and lessons learned: Sometimes, mixed-use buildings can be calculated as two individual
buildings, e.g., in Norway if the minor use area exceeds 20% of the total floor area. In Germany, if the
residential use is below 10%, one single certificate can be issued. This procedure may, however, cause
problems, as Germany allows both calculated and measured ratings.

3.1.3.3 Conclusion of topic

No special rules are available for the certification of complex and mixed-use buildings. Some MS have
introduced simplifications, such as that the largest area determines which type of certificate to issue.
Also, the possibility of separate certification of individual facilities (if individual heating systems or
individual metering of consumption exist) can be found in MS. Some MS use measured rating and this
causes problems with definition/assignment of energy consumptions for the different uses or sections of
the building.

A number of possible solutions and recommendations were given:

Calculations:
e Zoning or a reduced zone model could be considered to model these kinds of buildings.
e Simplifications may be possible, since many mixed-use buildings are not so complicated

g and minor sections with a different use may be neglected.
Measurements:
e Guide for installation of meters and sub-meters is needed.
g e Guide for in situ measurements is needed.
Benchmarks:
e Benchmarks for a variety of uses are urgently necessary.
g e Rules for creating benchmarks for buildings with mixed use are necessary.

3.1.3.4 Recommendations for the future

Based on the experience gained, a new topic related to certification of complex and mixed-use buildings
was suggested for future analysis:

e  Studies on the simplification of zoning for complex and mixed-use buildings

This topic should be updated with new information in 2011/2012.

3.1.4 Energy Certificates for Display in Public Buildings

According to the EPBD, energy performance (EP) certificates for public buildings must be on public dis-
play. The requirement is stated as: Member States shall take measures to ensure that for buildings with a
total useful floor area over 1,000 m? occupied by public authorities and by institutions providing public
services to a large number of persons and, therefore, frequently visited by these persons an energy cer-
tificate, not older than 10 years, is placed in a prominent place clearly visible to the public.
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This rule has been dealt with in many different ways in different Member States (MS) and so has received
varying reactions from the public. The report in this section summarises the key findings from a survey on
this topic conducted at the end of 2009 under the headings:

Requirements for public buildings

Differing ways in which this requirement has been implemented across the EU

Key conclusions drawn from the questionnaire responses and the discussions were:

In the majority of cases across MS, the certificate and accompanying recommendations are valid
for 10 years.

Almost 70% of certificates were found to be based on the calculated energy performance rating.
Only 21% were based on the measured rating.

The requirement for where a certificate should be displayed was found to vary considerably
across MS. This finding was confirmed by discussions, which also confirmed that only a limited
amount of information on the EP certificate (rather than the whole EP certificate) tends to be
made publicly available.

Only 1 respondent said that a research had been carried out to establish whether displaying cer-
tificates in public buildings had resulted in action on the part of the building occupiers to reduce
energy consumption. However, 2 respondents stated that they would be undertaking research in
this area in 2010 (results not yet reported at end of 2010).

The number of certificates for public buildings produced by each of the respondents ranged from
0 to over 20,000. 22% of respondents stated that no certificates for public buildings had been
produced; 44% stated that it was not known; 13% stated that it ranged between 1,000 and
10,000; 13% stated that it ranged between 10,000 and 20,000; and 4% stated that more than
20,000 EP certificates had been produced for public buildings.

In terms of the influence of the EP certificate, 48% of respondents stated that they felt there
was no additional pressure on building owners to reduce energy consumption, as a result of the
extra publicity created from displaying certificates. 48% stated that they were either unaware of
this issue or that its impact was unknown.

3.1.4.1 Implementation across the European Union

The following key findings from the questionnaire were obtained:

The requirement for where the certificate should be displayed varies considerably, as set out in
the following chart:

m Entrance hall

m Publicly accessible / visible
place

m Most visited part of building

HW Prominent place

m Website

m Not defined

Not yet decided

Figure 4. Possible locations for displaying the EP certificate in public buildings (results from 22 MS that

responded).

Two main questions were discussed: (1) Where should the EP certificate be displayed? (2) What is the dis-
play size for the entrance hall? Some highlights are listed:
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In Germany, the EP certificate cannot be displayed on the Internet.

In Portugal, part of the EP certificate can be shown on the Internet. Only the label and some
general information are displayed, this does not include the recommendations and the energy
consumption. It was noted that the full certificate will probably be shown in the future, and this
option is currently being reviewed by lawyers.

In Bulgaria, only the first page of the EP certificate is displayed.

For the size issue, the following national recommendations are listed:

Germany uses A4, but it can be scaled to A2

Portugal uses A4, but it depends on the size of the entrance hall

Belgium (Flemish Region) uses A4

Norway will be providing space for the logo and the name of the owner in the EP certificate
Netherlands stated that the EP certificate must be visible for visitors to the building

Cyprus is working on displaying a colour for the buildings in a Google Earth layer.

3.1.4.2 Approach adopted in England & Wales

As an example, the situation in England and Wales is described next in more detail. The key points from
the public building certification approach adopted in England & Wales are provided below:

Article 7(3) of the EPBD has been interpreted as applying to all buildings occupied by public au-
thorities that are frequently visited by the public.

Approximately 42,000 buildings fall within this definition in England & Wales.
Certificates show the measured energy performance of the building.

A measured rating approach was chosen, because it reflects both the energy efficiency potential
of the building and the way it is being operated.

The certificate shows the energy efficiency of the building on an A - G scale.

The approach adopted in England & Wales goes significantly beyond the minimum requirements
set out in the Directive in the following ways:

o A new certificate must be produced every year.
o The certificate must show the results from the previous two years.

o The recommendations report must be updated every 7 years

The national impact assessment, taking account of the certification scheme adopted (measured energy
performance) and prevailing local factors, showed that for public buildings in England and Wales the
impact would be greater, if the certificate was updated every year.

It is recommended that Member States fix location and size for display of the Energy
Performance Certificate in public buildings. In this way, awareness of the certificate will rise
and confusion will be avoided.

3.1.4.3 Conclusion of topic

It was noted that this was an important issue of interest to all MS and agreed that the topic should be fur-
ther explored in future CA sessions.
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3.1.5 Processes for making recommendations

The processes for making recommendations on energy savings are central to both certification and "Proce-
dures for Characterisation of Energy Performance” and have thus been dealt with as a joint effort.

A questionnaire was distributed during the spring of 2009 to create a solid base for the discussions. The
results from the questionnaire were presented together with presentations by 8 MS, showing the current
situation with respect to the topic. The energy certification method differs, both from MS to MS, but also
internally within the MS. Both calculated and measured rating is thus being used, depending on the build-
ing type and the age (new or existing) of the building (see figure below).

18

16

-
IS

12 =

10

Number of countries [-]
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both
calculated
measured
both
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Figure 5. EPC method used for different building types in MS.

Many MS base their recommendations on standard lists, which in some cases are filtered automatically by
the national software tool, while in other cases the recommendations are selected individually by the

Qualified Expert. In other MS, recommendations are made individually by the expert, based on the survey
of the actual building (see figures below).
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Figure 6. Number of MS using standard (default) lists for selecting energy saving recommendations for
the certificate.
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Figure 7. Number of MS using estimated or calculated energy savings for recommendations.

The energy savings connected with the recommendations are likewise differently handled. Some MS base
the energy savings on standardised calculations connected to the standard recommendations, while others
make customised calculations for each individual measure or group of measures. The number of recom-
mendations that has to be given is unlimited in most cases.

An example of an automatic selection procedure for energy saving measures could be that the insulation
of un-insulated pipes outside the heated volume is given as a standard recommendation, if the boiler is
older than 15 years. For the thermal envelope, the selection will normally depend on the U-value of the
construction.

All recommendations are listed according to generally accepted payback time. The lists of standard
measures are based on studies of payback and policy of the energy renovation programme and are, thus,
not calculated for the specific building. After recommendations related to insulation, the measures relat-
ed to installations are listed. Recommendations on boilers come before measures on heating distribution
system and control systems. The latter recommendations are related to domestic hot water and cooling.
In some MS the order of the recommendations is chosen according to considerations on the overall energy
performance of the improved building.

Indication of the potential energy savings is handled very differently in the different MS. Most MS show
savings in energy units, while others add cost savings. A few MS add the CO, emission related to the ener-
gy savings.

In the case of energy units, there is a large variety among MS, ranging from the final energy consumption
to the primary energy need. The conversion factors, which transform energy consumption into primary
energy, differ from MS to MS, as well as within MS, e.g., in Poland they use conversion factors ranging
from 0 to 3, depending on the energy source.

In addition, the economic presentation of the energy savings is given very differently, as some MS show
energy savings as currency/saved kWh, as investment costs and payback period, or as reduction of energy
costs after renovation.

The number of recommendations given in the certificate depends, of course, a great deal on the expert
and/or the software tool used, but national recommendations or rules may apply. Figure 8 shows an over-
view of the limitations in terms of number of recommendations in the different certificates.

Issuing the recommendations normally does take some time for the expert. Different MS have different

approaches and different tools to help the expert and, thus, the time needed to give recommendations
varies, as shown in Figure 9.
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Figure 9. Time needed to give recommendations in the certificate, incl. time needed for building survey
and calculations.

3.1.5.1 Conclusion of topic

There are different levels of issuing energy saving recommendations in the EP certificate, ranging from a
simple approach, with automatic generation of energy performance and measures, to detailed building
surveys and calculation of profitable measures.

Selecting or even automatic generation of recommendations from a standard list offers both advantages
and disadvantages. The advantages are that recommendations do not depend on the quality and skills of
the expert. Moreover, information can be stored in a standardised way for later processing. Among the
disadvantages is that it becomes more difficult to tailor the recommendations to the specific building.
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Table 3. Advantages and disadvantages of different ways to make recommendations in EP certificate.

g

Advantages

Disadvantages

Metered energy
performance

The building survey is quick
and energy savings are
directly related to the real
energy consumption.

It is difficult to identify savings
due to improvements to parts of
the building, as sub-division of
energy consumption is

unknown.

Very dependent on the skills of
the expert and requires a
special method for the
adjustment of measured
consumption to standard
consumption.

Calculated energy
performance

Possible to identify
(calculate) energy savings for
each individual measure.

Requires detailed information
about the building and
installations to set up an
appropriate model.

Automatic selection
of recommendations

Recommendations do not
depend on the skills and
preferences of the expert.

It is easy to categorise the
recommendations for later
processing of collected data.

Generally a cheap method.

The system is more rigid and
new measures must be
approved before they can be
part of the general list.

Difficult to tailor
recommendations to the actual
building and there is a risk that
irrelevant recommendations are
presented to the owner.

Selection of
recommendations
from standard
(default) lists

Recommendations do not
depend on the expert's ability
to remember all possibilities.

It is easy to categorise the
recommendations for later
processing of collected data.

Cheap, but more costly than
automatic selection of
recommendations.

The system is rigid and new
measures must be approved
before they can become part of
the general list.

Recommendations
made individually by
the expert

Recommendations are
tailored directly to the actual
building and will thus have a
higher degree of reliability
and potentially lead to a
higher implementation rate.

Depend strongly on the skills
and preferences of the expert.

Costly, as it requires more time
for analysis and calculations.

The main focus of the EPC scheme is on saving energy, but focus should also be placed on encouraging a
good indoor environment. Thus, a good and healthy indoor climate should not be neglected at the expense
of energy savings. When making recommendations the expert must focus on potential risks which could be
detrimental to the indoor climate.

Recommendations given in the certificate should be directly targeted at the actual building
being certified. This will increase public acceptance of the certificate and help persuade
g building owners to carry out the suggested energy saving measures.
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3.1.6 National standards for benchmarking using measured energy rating

In December 2008 possibilities and problems related to measured energy rating methods for energy
performance of buildings were discussed®. It was decided to investigate the topic further. During the
investigation, existing calculation procedures for measured energy rating, especially for complex buildings
and buildings with specific use, and the status and possible improvement of national benchmarking
systems for measured energy rating were explored. A questionnaire covering both scopes was circulated
and the findings were presented in June 2009, together with presentations of the current situation in
selected MS.

The common aspect resulting from the questionnaire, presentations and explanations of how MS deal with
measured energy rating is the need for simplification of the procedures for certification, at least for some
purposes, under some conditions and for some building types, in order to save effort and money.

Preliminary energy diagnosis

Energy certification

Energy savings recommendations

Additional information in certificate
e.g. for comparison with calculated
energy rating

0 2 4 6 8 10 12

Figure 10. Answers from 22 MS on what purpose a measured energy rating is used
or intends to be used for.

Some MS (7 of 22 answers) have experience with measured energy used for national/regional energy
performance evaluation. Different aspects are taken into account to normalise the measured energy
(climate, hours of operation, pattern of use, internal heat gains), to neutralise (for conditioned area,
volume, notional building or others), and different possibilities for data collection are accepted.

As Bill Bordass* expressed in a paper in 2005, one can think of four different levels of benchmarking
systems, maybe even five, starting with level 0 (called entry level) - which is not really a benchmarking
system, but nevertheless the basis for getting started. In order to get started, one collects data on a
specific building and states the energy intensity.

Level 1 (called fixed benchmarks) allows a simple comparison of energy intensity with a fixed benchmark
for the building type. At this point, the benchmarking system can include benchmarks for heating and
electricity (cooling, if used, is included in either the heating or the electricity, depending on the cooling
system) on the one hand, and benchmarks for different types of buildings (office buildings, schools etc.)
on the other hand.

At level 2 (called corrected benchmarks), one can assess a building’s energy performance by using a
system of corrected benchmarks. This can be necessary in cases, in which “level-1-benchmarks” do not fit
a specific building, due to the different uses present in a building. The system of corrected benchmarks
can include different technical standards or allow an interpolation of (two or more) fixed benchmarks.

3 Please also see this topic under Core Theme 'Procedures'

4 The USABLE BUILDINGS TRUST, Feedback and strategy for better buildings www.usablebuildings.co.uk June 2005. Onto the Radar:
How energy performance certification and benchmarking might work for nondomestic buildings in operation, using actual energy
consumption
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The assessment of a building’s energy performance with “customised benchmarks” is one step beyond
level 2. Benchmarks at level 3 (called “customised benchmarks”) contain a more detailed description of
the breakdown of the energy use of a building (such as for heating, ventilation, lighting or cooling) and are
normally computed using software. They can take account of individual areas or energy end-uses, the
breakdown of energy use into its components, the intensity of occupation and the hours of use. Such
procedures can be very powerful, but are rare at present. However, once principles are defined and
numerical values agreed upon, the concept can be developed and applied more widely.

Benchmarking at level 4 (called modelled benchmarks) assesses a building’s energy performance using
modelled benchmarks. At this level, benchmarks can be modelled mathematically. In theory, building
energy performance can be modelled precisely; any differences between the estimated and actual
performance can be turned into a list of actions; and the effects of technical and management changes
can also be modelled. In practice, the results can be subject to error, owing to limitations in the power of
description and modelling. Considerably more effort is required to produce an operational rating on level
4 than compared with lower benchmark levels. However, where an asset rating is already available, a
comparison can bring further insights. In the long term, a detailed modelling approach could become
possible, where building designs will have been developed using "a whole project” model software, control
systems simulated before being uploaded into building management system software, and where facilities
management will keep the database up to date.

Pros of benchmarking systems:

e In order to build up a benchmarking system at levels 1 or 2, it is not necessary to have detailed
information on the energy consumption of the building stock. It is sufficient to have partial
knowledge about the energy consumption of the building stock based on statistical data.

e Some MS already had information about the building stock energy consumption based on
statistical data before developing a benchmarking system.

e Some MS adopted the use or partial use of an already existing system.
Cons of benchmarking systems:

e All benchmarking systems have in common that they need some kind of statistical basis for the
energy consumption of the building stock. This data must be collected and analysed.

e Analysing the energy consumption of the building stock statistically, in order to gain a
benchmark, usually leads to a typical/average energy efficiency level of the benchmarks. Best
practice/very good energy efficiency level of the benchmarks is only used in two MS.

e  Many benchmarking systems of MS have the common characteristic that they need some kind of
improvement after a certain period of time or while experience is being accumulated.

9-15

16 - 30

More

0 2 4 6 8

Figure 11. Individual categories (including subcategories) of benchmarks (labels) in MS.
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In dealing with EPC benchmarking, an interesting issue, among others, is the number of grades (if any) in
the benchmarking. MS have chosen many different approaches for sub-division of the EPC benchmarking
scale, ranging from 0-5 grades to more than 30 in 4 MS. A high number of grades offers the easy possibility
of moving up one or more grades, when implementing energy saving measures, and thus obtaining a better
label on the certificate. A low number of grades will, on the other hand, ensure a more stable
certification between different experts.

Many buildings have mixed uses, such as an office building with a restaurant, and are not covered by the
benchmarks. One possible way to get a benchmark is to analyse the consumption of the building stock
statistically.

There is a need to investigate the energy consumption in the existing building stock statistically,
in order to enable a valid set of benchmark criteria, in particular, but not solely, for mixed-use
B buildings.

3.1.6.1 Conclusion of topic

Some MS use or intend to use measured energy rating. MS are mostly aware of the advantages of measured
energy rating, but common methods for normalisation of measured energy, for checking the data quality
and ways for dividing the measured energy into different uses are missing, and future work in this area is
needed. Time can therefore be saved on the collection of data, but may be lost on normalisation and
checking the quality of data. On the other hand, the quality of the recommendations is strongly
dependant on the skills of the expert as energy flows are not clearly identified.

Many benchmarking systems take final energy into account and cover the overall result of the energy used
for heating, hot water, cooling, ventilation and lighting. Often, the energy consumption for heating and
electricity (incl. electricity consumption for cooling systems) is addressed using at least two numeric
indicators, in some cases one combined numeric indicator.

A typical difference in benchmarking systems of MS is the number of different benchmarks that are taken
into account. The number of benchmarks ranges from less than 5 to more than 30. Often, the building
categories are identical or almost identical to the typologies given in the annex of the EPBD.

3.1.6.2 Recommendations for the future

Based on the analysis of the questionnaires and the national presentations, it was clear that the two
topics, measured energy rating (MER) and benchmarking systems, need additional work. Several leading
subjects for further studies were concluded from the questionnaire analysis and some were briefly
discussed. The subjects addressed were:

1. MER for specific building categories are needed, and special attention should be given to:
o Requirements for quality of data used in MER and benchmarking

o Normalisation (correction) procedures, aspects to consider, and how to take them into
account for normalisation (climate, hours of operation, pattern of use, internal heat gains)

o Neutralisation (by conditioned area, volume or comparison with notional building)

o Dividing measured energy for different uses (excluding those not relevant according to the
EPBD)

o The use of MER when recommending improvements.
2. Requirements for an energy monitoring scheme

o Guidelines for suitability of MER for a) preliminary energy diagnosis and b) energy
performance certification.

3. Survey on why EN 15603 (overall energy use and definition of energy ratings) is not used in several
MS

4. Combination of calculated and measured energy rating
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5. The necessity of reducing or increasing the number of benchmarks

6. How to analyse the building stock and metered energy, in order to get reliable benchmarking
systems, including best practice benchmarks.

3.1.7 Interaction between certification and inspections

The Energy Performance of Buildings Directive (EPBD) establishes requirements for both energy
certification of buildings and regular inspections of heating and air conditioning systems, in order to
promote the improvement of energy performance of buildings within the EU.

Besides these requirements, it also indicates that regular maintenance of heating and air conditioning
systems by specialised personnel contributes to preserving their correct adjustment, in accordance with
the product specification and ensuring optimal performance, from an energy point of view.

On the one hand, inspections tend to be seen not only as a check of proper maintenance, but also as an
assessment of the energy efficiency of the systems.

On the other hand, the system performance is assessed as part of the overall building performance, using
available information on system characteristics or checking the conditions of the system components and
their assembly on-site.

There are several interactions that might occur between maintenance, inspections and certification
procedures. For example, the recording of energy consumption is useful to evaluate system efficiency, as
compared with suitable benchmarks, but is also useful for certification methods, based on measured
performance. Regarding the present stage of EPBD implementation, it is important to clarify points of
contact between these procedures, in order to avoid double work and increase the effectiveness of the
maintenance, inspection and certification processes.

For these reasons, it might be interesting to evaluate the possibility to combine maintenance, inspection
and certification of existing buildings, even knowing that there are some barriers, which can make the
process difficult, especially due to the high level of skills required for professionals involved in these
tasks.

3.1.7.1 Potential benefits from coupling system inspection schemes to EPC schemes

Several types of possible interactions may occur between maintenance operations and inspections, as well
as with building surveys. Figure 13 and figure 14 show examples of possible combined procedures for
maintenance, inspections and energy certification of buildings.

It is clear that there are several points where regular maintenance procedures and inspections
could provide useful information to the expert in the intermediate time between two building
g surveys.

Naturally, there will be some tasks that should be the responsibility of inspectors, such as checking the
system sizing, a task that may not be the responsibility of people who perform maintenance tasks. Thus, it
would be possible to have a regular recording and to create a history of the system regarding energy
efficiency and system performance. This could also be very useful for national benchmarking, if data are
collected in a register.
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Figure 12. Examples of possible procedures for boilers and heating systems, regarding maintenance (left)
and inspection (right).
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Figure 13. Examples of possible procedures for air conditioning systems, regarding maintenance (left) and
inspection (right).
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Figure 14. Examples of possible procedures for energy certification of existing buildings.

3.1.7.2 Conclusion of topic

It was confirmed that most MS had not established an integrated approach for maintenance, inspection
and certification of existing building processes and that for most of these MS it is quite difficult to
integrate the schemes, especially due to the high level of skills needed for professionals involved in the
tasks.

3.1.7.3 Recommendations for the future

Knowing that some MS are still developing inspection and certification procedures, it might be interesting
to evaluate the possibility of combining maintenance, inspection and certification of existing building
schemes.

3.1.8 Voluntary certification in the USA

The RESNET” certification scheme has been established on the basis of a non-governmental organisation
(NGO) and, as such, it is not a mandatory scheme for energy rating of buildings (presented in December
2007). However, the scheme could potentially become more official, as 3 States already require that

homes that are sold must have a RESNET label. The mortgage and [ ™
insurance industries are also interested, as they see an advantage in 150
cutting the energy costs of operating a home. 140
—130
RESNET has its own set of standards for calculation and labelling of a !
home, as wells as its own set of standards for training and minimum | ______ — ™
skills for experts. [ Alme S > 100

FE>T
In 2006, approximately 10% of the new housing stock in California was ®

rated and 12% was expected to be rated in 2007. P I O |
o i o]

The energy yardstick (graphic on the right) is a USA energy-consumption a0 ]
index that measures energy performance for the entire home on a rela- P B
tive HERS® scale. The energy consumption of the “American Standard 2 """'2:3:";::;“
Home” equals 100. If it equals O, it means that the home has no pur- 10< e G 1]
chases of energy and consequently no net energy, i.e., it is the “Zero k
J

Bldg-17_2030R2

Figure 15. RESNET building

energy certification rating la-
¢ HERS - Home Energy Rating System bel.

5 Residential Energy Services Network www.resnet.us
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Energy Home”. An Energy Star home has a HERS index of 85 or lower. There are about 100,000 Energy Star
rated homes in the USA today. A home can have a negative rating, if annually it produces more energy
than it consumes.

In the USA, there are two codes, one for residential buildings and one for non-residential buildings. Resi-
dential buildings with more than 3 storeys are treated as commercial or non-residential buildings. Three
storeys or less are dealt with under the residential buildings code.

3.1.8.1 Conclusion of topic

RESNET is a voluntary scheme based on calculated rating of the buildings’ energy performance, including
consumption for heating, cooling, hot water, standard lighting, appliance and miscellaneous loads. The
calculation method is not based on ISO 13790, but on a similar method. The scheme has many similarities
with the EBPD building certification schemes, but is not directly comparable.

3.2 Administrative aspects of building certification

3.2.1 Cost of certification

The cost of certification is one of the key issues for achieving widespread acceptance of the energy
certification schemes. Like any other service, cost is an inevitable issue when putting the certification
scheme into real practice on a mass-scale level. People will look for value for money in the fee paid to the
expert. Particularly in those MS where no previous experience exists with voluntary or other type of
building certification schemes, some kind of market reaction should be expected. Depending on
circumstances, such reaction can be of political relevance and may influence the actual level of
implementation of the EPBD.

The objective was to collect information from MS, particularly from those with practical experience or
relevant studies on the cost of certification. Such information may provide reference values useful to the
different MS, and reveal common approaches and smart ideas or options, in order to deal with the cost
issue.

A questionnaire survey was conducted on the impact of certification and was circulated to all MS. In most
MS (that responded to this survey), costs for issuing a certificate are determined by the market. Thus, 20
MS answered that price definition is completely determined by the market, while most of the remaining
MS have a combination of free and fixed prices. MS with a controlled market use the following approaches:

e Spain, Portugal and Malta, where Both fixed and  Noindication; 1 Fixed or regulated
part of the cost is (or will be, in the e W L ." price; 1
case of Malta) fixed and part is de- ' ™ =

termined by the market. In Spain, o i fied part by
the regional governments have o market 3
fixed certification taxes for each !
certificate and/or for being a regis-

tered expert. In Portugal, a fixed

mandatory tax of 45 € for single

flats or single family houses and

250 € for non-residential buildings Figure 16. Cost model for issuing an EPC is decided differ-
is charged for each certificate is- ently in MS.

sued in the system. The expert can

charge the building owner any price, depending on the free market forces.

By the market; 20

e In another survey, it was found that the cost of the quality assurance scheme in Ireland is paid
for partly by a fee for every issued certificate and partly by a fee for accreditation paid by the
expert.

e Denmark and Greece, where both cost models are considered. For Danish residential buildings up
to 299 m?, there is a fixed price determined by legislation, while for other building types it
depends on the market. In Greece, prices will be regulated by a board or association of
professionals, or determined by the market, depending on building type and size.
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e Slovenia, where the price will be fixed by legislation.

Differences between costs in MS are more evident in the case of non-residential buildings, ranging from a
few hundred euro up to 20,000 € per certificate. Cost is often higher (both per area and per building) for
existing, non-residential buildings than for new ones.

In the specific case of single family houses, prices range from 100 € to 1,250 €. Despite this generally wide
range, a narrower range from 200 € to 600 € per certificate is used in 50% of the MS in this survey. This
may be taken as a useful reference for other MS.

Regarding multi-family buildings, costs depend on the strategy adopted by the MS for certification (a
certificate for each flat or a certificate for the whole building), and it is more difficult to determine a
trend or definitive range. Certification by flat in new buildings provides a clear economy of scale in the
individual cost per flat, although it is more expensive for the whole building, when compared with a single
family house. Certification of existing buildings also tends to cost the same or more than certification of
new ones.

Costs are normally related to the amount of work necessary for performing and completing all the expert’s
tasks in the certification process. Although the costs depend heavily on the specific methodologies used in
each MS, the influence level of some experts’ activities on the price of certification for new and existing
buildings may be verified from the average values presented in the following figures.

0 1 2 3 4 5
Calculations / use | * * * : F
S ik —' ;
) : . ' : The scale adopted:
Analysing : : ) )
information : . 1) very little influence;

2) little influence;

Collection of . - )
information ~ : : 3) some influence;
: 4) strong influence;
: : 5 )

Site isit(s)

5) very strong influence.

Recommendations '
@ Residential
Making the

m Non-residental
certificate !

Figure 17. Most time consuming tasks in experts’ work for certification of new buildings
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information :
: : : : 2) little influence;
Site wisit(s) _ 3) some inﬂuence;
: : : 4) strong influence;
Recommendations ~ : 5) very strong influence.

Calculations / use :
@ Residential
m Non-residental

of software tools
Figure 18. Most time-consuming tasks in experts’ work on certification of existing buildings.

Making the
certificate

In the case of new buildings, “performing calculations / use of software tools” and “analysing and
collecting information” are the most time-consuming activities of the experts’ work. As expected, building
surveys (site visits) and “preparation of recommendations” have little or very little influence on the work
performed by the experts. The survey of a new building is often a control of the information given, when
asking for a building permit.
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In existing buildings, “site visit(s)” and “preparation of recommendations” are naturally grouped with
“collection and analysis of information”, at the top of the scale of influence on the experts’ work.
“Calculations and use of software tools” are lower on the scale. These changes may be explained by the
fact that simplified methodologies are often used in existing buildings and their results depend a great
deal on the quality of the information collected and used. In addition to this, proposal of
recommendations is one of the main objectives of certification in existing buildings, thus being one of the
aspects where experts invest more time.

3.2.1.1 Conclusion of topic

Identification of the factors that most influence the cost can help in the practical implementation of
certification schemes. Aspects, such as the number of experts available compared with the building stock,
if the cost refers to an existing or a new building, and the complexity of the method for determining
ratings, influence the final cost of the certificate.

It is recommended for MS to establish a structure for the cost system and to ensure that users of
the certificate get a document with a content that matches the cost of the certificate.

g

3.2.2 Layout of certificates

The CA EPBD 2 conducted a study to obtain information about the layout and content of building energy
certificates in different MS and to discuss the potential for energy certificates in the future.

Generally, there are two types of certificates in the MS, stepped labels or continuous coloured band
strips. The pros and cons of these two main forms of certificates seem to be balanced, so it is not likely
that any MS will use another option than that already selected. It is likely that tightened requirements for
future buildings will have consequences for the certificates. No decision has been made yet with regard to
the implementation of these new benchmarks or categories and their appearance on the front page.

The physical unit used in different MS to identify energy performance differs a lot. The physical unit
kWh/m?2 per year, and only this specific value, is used in 5 MS for new buildings and for existing buildings
in one more MS. In Germany, e.g., both primary energy and delivered energy are shown in the certificate.

In many MS specific energy consumption is accompanied by additional data expressed in physical units.
The most typical additional data is CO, emission in kg/m?2 per year. A relative scale is used in some MS.

Figure 19. Examples of labels, Germany (left) and Italy (right), representing a continuous energy
performance scale.
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Figure 20. Examples of labels, Ireland (left), Denmark (centre) and Sweden (right), all three representing
the stepwise energy performance scales.

In the top categories, it is reasonable to have narrow categories in the case of stepwise labels. Although
30, 15 or 0 kWh/m?2 per year do not represent a great difference, as far as the absolute figures are
concerned, it is clear that the difference is astonishing from the point of view of the building and the
mechanical systems. And, today, the “energy plus” building is already a reality.

Each type of certificate has pros and cons worthy of discussion. The substantive question is whether
relative value or physical units are applied on the scale. Disregarding the schemes that include additional
data, three main types are to be mentioned:

e Relative value (each building type is measured on its own scale);
e  Specific energy need (physical unit, absolute value is applied);
e Specific energy need and emission (physical units, absolute values are applied and the

environmental impact of the energy consumption is expressed).

3.2.2.1 Conclusion of topic

The front page (or a main one) should be eye-catching, clearly displaying the energy
performance for everyone to see, possibly also using an expressive graphic presentation. As
additional information, what will be achieved when the recommended actions are carried out
8 should be clearly shown.

The date stating when the certificate was issued must be shown, as the classification scale may be
updated every 5 years, to reflect future tightening of the energy requirements for new buildings. A
certificate should “survive” maybe two changes to the requirements.

Stepped labels are used as a graphic presentation in the majority of MS. In most cases their scale is linear,
and the length of the arrows is more or less proportional with the specific value. Typically, the arrows are
coloured, so that poor energy performance is emphasised with darker red, whilst the low-energy
consumption and environmentally friendly quality are expressed by using lighter colours, green at the top
(to be associated with the “green building” concept).

Finally, it should not be forgotten that the compulsory review of the requirements necessitates the
introduction of new categories in the future.

3.2.3 Quality assessment of certification

Energy performance certificates are official instruments and sources of information for sale and rental
activities. A lack of quality can destroy the credibility of the instrument, lead to problems with
legislations, and give false information about compliance with the national legal requirements. In order to
implement certificates as a meaningful and reliable source of information, numerous MS decided to
implement a quality assurance (QA) system for energy performance certificates. National approaches
regarding QA schemes for energy performance certificates were investigated and discussed.
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The objectives can be summarised as follows:

e To give an overview of the existing approaches in different MS regarding QA schemes and

structures;

e To outline similarities and differences regarding the frameworks and the resulting structure of

the QA scheme;

e To gain experience about typical quality leaks in the measured schemes in the MS and typical

mistakes made by experts.

The following topics were therefore not dealt with as part of this investigation:

e QA of training providers

o Effective utilisation of existing consumer protection/code of practice

e Understandability of the certificate and the recommendations by the building owner

e QA of inspections of boilers and air conditioning systems

e  Measures to ensure a high quality of the certification system (upstream).

In order to receive feedback on the different approaches, a survey was conducted and answers from 19 MS
were received. Additionally, representatives from 3 MS (Denmark, Ireland, and Portugal) that already have
a quality assurance (QA) system in place were interviewed, in order to gain first-hand experience.

The majority of the participating MS (15) already have a QA scheme in place or are planning to have one.
The QA scheme is mainly (60% or 11 MS) the result of a government initiative and, therefore, a mandatory

scheme. Only 3 MS (15%) are going to implement a
voluntary QA scheme. Even though most MS are
going to have a QA scheme, very few MS have first-
hand experience already. In most MS, a scheme
will be introduced for new buildings. By the end of
2008, 8 MS (42%) were expected to have a QA
scheme in place for new residential buildings and 6
MS (32%) for new non-residential buildings.

As the scheme mainly depends on the national
frameworks, the approaches and infrastructure
vary greatly regarding infrastructure/structure,
funding, involved parties and building survey
systems. Two main overall approaches have been
identified, regarding the structure of the QA
system: most MS decided to set up one customised
national QA system that applies to all experts. The
most experienced MS (Denmark) has switched from
such an overall national QA approach to a scheme
where accredited companies (with I1SO 9001
standards) have to run their own QA system.
Accredited companies have to follow certain
overall QA rules, when running their own QA
scheme, and get checked on a regular basis as
well.

plonned

not known

no |_ ] yes regional planned voluntary

| yes volunlary

Figure 21. QA schemes in MS as of December 2008.
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[
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Figure 22. Possible sanctions if QA check shows that the quality of the certificate is too low.

When the government is involved in QA systems, the costs are mainly paid for by the expert, building
owner or seller. In 5 MS (26%) the costs are covered by the government and are therefore general costs for
running the system. MS, where the QA scheme is paid by fees, are listed in the section "Cost of
certification”.

When running a Quality Assessment scheme, the follow-up mechanism regarding the quality of

the certificates is the core of the whole scheme.
g

QA audits can be made automatically (i.e., via an automatic electronic check on plausibility of data) or
manually by a specially appointed, independent auditor. Most MS have incorporated both mechanisms in
their audit system. The audits can be performed in the form of targeted checks (i.e., triggered by
complaints or out-of-range values), as well as checks on random samples (i.e., a certain percentage of all
certificates or each expert gets audited once within a certain time-frame), to follow up on the quality
criteria.

If lack of quality is discovered, a range of sanctions can be imposed on the expert: these penalties range
from further investigation to the loss of accreditation for the expert or the whole accredited company.
Most MS decided to gradually implement these penalties, in order to implement the QA system in
cooperation with the experts and accredited companies.

An acceptable cost of less than 5 €/certificate has been indicated by 4 of 19 MS, and costs of more than 5
€/certificate are acceptable for 3 of 19 MS. In 10 MS, the cost of the QA scheme was not calculated. The
figure shows the personal opinion of the respondent of the MS. It does not necessarily reflect the actual
cost of the QA scheme.

Denmark is the MS with the most experience in EPC (building energy certification has been mandatory
since 1997) and, accordingly, also in quality assessment of EPC schemes. QA in Denmark is performed at
many different levels: 1) automated checks, when the expert sends the certificate to the database; 2)
desk audits, where an auditor looks at all mistakes in certificates that do not require on-site audits of the
building surveys; 3) on-site re-certification by an auditor using the same techniques as the expert. Each
year, 2,500 certificates (approx. 5%) get a desk audit and 250 certificates (approx. 0.5%) get an on-site
audit of the building survey. Too many errors by an expert result in warnings and withdrawal of
accreditation.

The most frequent mistakes are wrong judgement of materials and insulation levels of constructions;
mistaking heating systems for boilers and vice versa; lack of registration of distribution pipes; faulty use of
computer tools, and missing check of input data. The most frequent mistakes are being used to produce
lists of frequently asked questions and answers, as information to be included in newsletters and to
upgrade training material.
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A shift to company accreditation, where each 12
company must run their own QA scheme, has

advantages and disadvantages. The major 10
advantages are that the company is responsi-
ble for their own QA and recruitment of ex- g

perts. Additionally, there is greater flexibility
in the use of different domain (building enve-
lope and installations) experts for the same
building. Among the possible disadvantages
are that the accreditation body may have 4
conflicting interests, as it may have the com-

pany to be accredited as customer in other 2
cases; several certification companies might . l . . .
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3.2.3.1 Conclusion of topic Figure 23. Acceptable costs for the QA scheme in number
of MS.

A QA scheme is needed to ensure a good

quality of certificates and it complements the upstream system (like accreditation and training of

experts). Several MS have a running QA scheme that can be interesting for other MS, when starting up a

scheme. Based on the experience gained so far, some key elements have been identified that might be

worth considering, when starting up a QA scheme:

e Define the QA scheme with processes and actors

e Consider the use of a central database. A central database is a powerful tool that allows fast
access to the information that has to be checked. Search functionalities trigger which
certificates to check

e Define the cost structure of the QA scheme

. Built-in automated checks in local software or the central database can lower the amount of
mistakes and can decrease the costs of a QA scheme

¢ Develop a sanction system and use it. Although, it can be good to have a learning period, during
which the sanctions are not yet applied.

At this moment (autumn 2008) it is too early to know if one kind of QA scheme is more successful than
another, or to know what the practical results of the QA schemes are.

3.2.3.2 Recommendations for the future

QA schemes are starting up in many MS. Experience will accumulate over the next years. When the
schemes have been running for a longer period of time and more experience has been gained, it would be
interesting to work further on this topic. It would be interesting to find out whether some decisions lead
to more successful QA schemes than others.

3.2.4 Practical experience of Quality Assessment of experts

This topic is a follow-up and expansion of the work summarised in section 3.2.3 “Quality assessment of
certification” carried out in the autumn of 2008. The aim of this work was to compile new and additional
information about the status, organisation and experience related to quality assurance (QA) of experts and
- in parallel - energy certificates, as implemented in individual member states (MS).

This work (autumn 2009) focused on practical experience, with the aim to possibly identify most suitable
approaches, common difficulties and obstacles, and recommendations for planning, implementation and
further development of QA systems. Updated facts and figures from the former topic were collected, with
special focus on tracking QA system developments in the last year.
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A parallel brainstorming session focused on:

e Common problems with certificates, as observed through practice
e Feedback and corrective actions for the scheme in general
e Necessary basis and components of an effective QA system.

Certification schemes are demanding from financial and organisational points of view. The legitimacy of
the individual national EPBD framework depends on their quality and reliability. Certificates serve not
only as an evidence of actual state and conditions: if correct, they provide an explicit basis for planning
of improvement measures, influence real-estate market value, offer indirect information about expected
operational costs, and help build up comprehensive benchmarking databases, which are fundamental for
shaping strategies on a national level. Without instruments for evaluation of the quality of certificates,
it is questionable whether and to what extent the above tasks are fulfilled. Also, trust on the clients’
side can be compromised, if no safety mechanism exists that offers a “value-for-money” guarantee.

It was clear that the majority of MS recognise the role of QA as a vital component of the certification
scheme. Many MS have a QA system already in operation; several others are planning to introduce it in the
near future.

Differentiated approaches to QA reflect divergent starting points, past national practice, and also varying
structures of EPBD-related national legislation. However, the choice of a mandatory QA system by far
outnumbers the voluntary option.

A QA system serves as a safety mechanism ensuring integrity and legitimacy of the certification scheme. It
provides oversight of the work of assessors, as well as a consistency and accuracy check of certificates.
Furthermore, it detects poor quality, identifies reasons for bad practice, feeds information back to
preceding stages, helps improve training and examination steps, motivates assessors for keeping up quality
levels, and helps in maintaining trust on the side of the clients.

There are several basic rules for any QA system to satisfy and fulfil expectations. It must be independent,
transparent, highly professional, and have clearly documented and communicated rules. It must be
effective, financially secured, publicly supported by authorities, and have adequate human resources
available with no conflicts of interest.

Even a QA system itself must have appropriate QA instruments established, in order to continuously self-
evaluate its operation and delivered results.

The role of QA systems is at least twofold:

e  Penalisation of poor practice, elimination of incompetence
e  Constructive and educational feedback, input for continuous improvement of the scheme.

Present experience and reasoning evolving from observation of QA systems in other frameworks indicate
the importance of having an intense QA in the early stages of operation of certification schemes. This is
crucial for establishing the reputation of the overall scheme and gaining the trust of the public. During
this phase, many weak points can be identified and corrected, including editing of training content or
adjustment of examination level.

Quality assurance systems are vital components of certification schemes. Their introduction
must be well timed, be transparent and with clear rules, and perform not only penalisation
tasks, but also educational and motivational ones, with the aim to constantly improve the
scheme in general.
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3.2.5 Database management

Many MS recognise the necessity or the advantages of establishing a database with data from the energy
performance certification (EPC) schemes. Data have begun to enter into the databases and difficulties
have been identified, as well as solutions in order to overcome them have been found. Most MS have,
however, been very busy with the implementation of the EPC schemes and, therefore, have not had the
time or the resources to investigate the possibilities of exploiting the information in the database for
purposes other than meeting the requirements in the EPBD. However, research groups and other
organisations have shown an interest in the content of the database, and it is evident that MS with central
registers for EPC data will be able to gain increased knowledge about the energy performance of the
building stock.

A short questionnaire was circulated to MS in May 2009 to investigate the current status of EPC databases
and database management in the MS. The questionnaire comprised only 10 questions that could be
answered using both calculated and/or measured EPC.

16
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Answers
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All information Only energy Energy performance.  Energy label. Only building 1D Other
collected and performance, label
generated and
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Figure 24. Different amounts of data are being stored in building energy certification databases in MS.

The majority of MS (18) compile EPC data in a central register managed by an official authority. There
are, however, MS who do not have a central register and some MS employ a private company to manage
the register. Almost all MS that compile EPC data in a register have arranged it so that data flow directly
from the expert into the database; in most cases, by using an accredited EPC tool. The data being
collected are, in most cases, all gathered while carrying out an energy performance certification. There
are however a few MS that only collect information about the label value (energy performance ID). Most
MS perform some kind of quality checks on data. In some cases, the check is made before data enter the
database, but in most cases the check is a retrospective exercise with selected (randomly or after
complaints) certificates being investigated. Most MS have not extracted data from the database to
recreate a full EPC and only 8 MS have used EPC data for purposes other than those strictly related to the
EPBD.

3.2.5.1 Conclusion of topic

It is recommended that Member States establish a central database that facilitates quality
checks of data and the accumulation of knowledge about the energy performance of the building
=1 stock.
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Data from the EPC can provide information, not only about the number and quality of issued EP
certificates, but can also be used to estimate the potential energy savings in MS, regions or counties, for
the benefit of the authorities. Information from the EPC schemes can, thus, provide the building blocks for
creating added value, with respect to knowledge about the potential energy savings in the total building
stock and the costs needed for harvesting them.

The existence of central databases with information gathered while issuing energy performance
certificates opens a world of new opportunities for numerous analyses on all kinds of energy-
g related topics.

A more widespread dissemination of statistical information from the EPC schemes will probably lead to a
higher degree of acceptance by the public.

There is still one issue that MS need to address, when discussing the publication of information derived
from EPC schemes: data confidentiality. It is not a straightforward matter to publish all information
derived from EPC. The MS must identify any sensitive data and find ways to make them anonymous before
publication.

3.2.5.2 Recommendations for the future
It was suggested that this topic should be further analysed, but with a slight twist towards other possible
uses of EPC data.

To be able to exploit the data in the most effective ways and, thus, increase the value of the EPC
schemes, it is crucial that all relevant data are collected and codified in compatible formats to enable
merging of regional or different other sources. Identification, evaluation and discussion of the possibilities
for utilisation of EPC data for purposes other than issuing the certificate -and which, in this way, add
value to the EPC scheme- will be continued. One of the key challenges is the accessibility to data and this
will be explored further.

3.2.6 Extraction of added value from EPC databases

The topic of extracting added value from the Energy Performance Certification (EPC) schemes covers
many different issues, depending on the circumstances in the individual Member States (MS). Some MS do
not have a mandatory database to collect information from the EPC schemes, while others have
nationwide databases that gather all information collected during the building energy audit and
certification process.

The following issues of extracting added value were discussed:

e  Public subsidies (how can the information collected be used for identifying specific target groups
and evaluating the effectiveness of a subsidy scheme, and what data are needed for this
purpose)

e Potential energy saving (extracting average figures from database)

e  Benchmarking (comparing different buildings/dwellings)

e  Quality control and assurance (extracting random checks),

e Targeting new and old policies (evaluation of effect of policy actions),

e Energy consumption in different sectors (extracting average energy consumption per sector).

3.2.6.1 Examples of extraction of added value from EPC databases

This section summarises the answers of the 8 MS that received the questionnaire in advance of the
meeting.

In Austria there are different databases in each of its provinces, though with the same structure in 3 of
the 9 provinces. Any analysis of the content of the databases is the job of the individual provinces. The
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database gathers all information collected for issuing an EP certificate, but only for new buildings and
buildings under a public subsidy scheme. Data have been used for analysing whether the energy
characteristics of buildings under public subsidy schemes have evolved over time. This database has also
been used to analyse the heating reduction potential of social housing. It is recommended to store a
unique ID for each building, in order to facilitate cross-linking to other data sources. Furthermore, it is
recommended to collect as many data as possible, preferably gathered in one nationwide database.

In Bulgaria, nationwide analyses of the energy saving potential have been performed for different selected
building types (by usage and by ownership). Furthermore, the investments needed for harvesting energy
savings have been extracted. Until now, the database has been running in an Excel environment, but there
is an urgent need to move to an information-based system capable of handling the large quantities of data
that are being collected. Additionally, there is a need to collect further information about already-
carried-out energy savings and data to support the calculation of energy saving targets. Information about
the connection between investments and potential energy savings has attracted much public attention in
Bulgaria.

In Denmark, all information collected to enable the calculation of an EP certificate is stored in a central
database, together with information about building type and ownership. From this information, scenarios
for potential energy savings in different building types and ages have been calculated, in combination with
investments necessary for reaching these goals. This information has been used as input to the
government's energy saving strategy, which was implemented in 2010. The amount of information
gathered in the database seems to be sufficient, but there is a strong need for threshold values that
prevent illegal data from entering the database. According to the Danish experience, it is important to
collect as much information as possible and to avoid aggregated data in the database. Furthermore, it is
recommended to give research institutions ready access to the database, as this will certainly foster many
interesting analyses and raise the public’s awareness of energy saving in the built environment.

In Italy, all information needed for calculating an EP certificate is collected in regional registers.
Furthermore, general information about the building, the building owner and the experts are collected
with each EP certificate. No general extraction of added value information has been carried out yet, but
for selected sectors it can easily be done. It is recommended to collect the measured energy consumption
of the certified buildings in the database, even though the EP certificate is based on calculated
consumption.

Ireland has gained experience in the field of extracting added value since 2009. The amount of collected
data depends on the building type. For public and residential buildings all input plus the certificate data
are stored, while only part of the input data are stored for other non-residential buildings. Data in Ireland
have been used for quality assurance in the EPC scheme and estimates of the public sector energy
consumption. The analyses demonstrated that the year of construction is a central piece of information to
collect with the other data of the building. Default values in the EPC tools cause obstacles for accurate
analyses of the content in the database - it is recommended to define functionalities instead, and the data
that should be collected will follow from that.

The Netherlands collects (central register) the information needed to perform an EPC and in addition to
that, information about the building's address, building type, usage and the expert’s ID. It is planned to
use the data for calculating the potential energy savings of buildings with commercial companies; also, as
a registration tool for building owners, who invest in energy savings and receive subsidies accordingly.
Finally, a survey of the connection between EP certificates and the market value of the building has been
conducted. All data are being collected, but wrong data have entered the database and there is an urgent
need for improved filtering of data, before they enter the database. Distribution of EP certificates in
Dutch provinces has attracted a lot of attention in the media. Giving access to a limited set of variables of
the database will provide the basis for research and all kinds of different activities of the market.

In Portugal, information needed for calculating the EP certificate and the suggested energy saving
measures is stored in a central register. In addition to this, general information about the building and the
expert is also stored. Examples of extracted added value from EPC data are: average building stock label;
benchmarking for revision of building regulations; dissemination of renewable DHW systems; and most
recommended energy-efficiency measures. It has been necessary to change the database structure, in
order to include a full ID of each certified building. Use of a standardised database analysing tool is highly
recommended, as it makes it possible to follow the development of central data in the EPC database in
the form of tables and graphics.
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In Sweden, all information necessary to calculate an EP certificate is stored in a central register, including
the climatic zones. Furthermore, information about data from possible radon measurements, ventilation
checks, air conditioning system inspections (> 12 kW), or any other environmental work carried out in the
building, and the ID of the expert. Information in the database can help municipalities obtain an overview
of the buildings that have not had the compulsory ventilation check and of what the radon level is in the
buildings. The content of the Swedish database is defined in regulations, which makes it less debatable
whether data should be there or not.

Additionally, the IEE DATAMINE project outlined issues relating to storage, handling and processing of data
from EPCs which are of relevance in developing databases of energy performance certificates and in ana-
lysing their content for the development of policies targeted at different sectors of the building stock’.

3.2.6.2 Conclusion of topic

The topic of extracting added value form the EPC schemes covers many different issues, depending on the
circumstances in the individual MS. Some MS do not have a mandatory database to collect information
from the EPC schemes, while others have nationwide databases gathering all information collected during
the building energy audit and certification process.

MS wish to continue discussing the topic, with focus on how to set up an appropriate scheme for handling
central registers, for which additional data are needed, to be able to extract additional information from
the EPC databases. At the same time, other MS have a need to discuss how to combine information in the
EPC database with information residing in other national databases, and in this way create added value
from the combined information from more databases. Last, but not least, some MS need to discuss how to
prevent the database from being polluted by faulty data, e.g., by defining threshold values and
procedures on how to clean up a database if it has been polluted.

It is recommended for MS to establish central registers for collection of EPC data and grant
access to data for different kinds of analyses and, thus, extraction of added value.

g

3.2.7 Re-certification / re-scaling of EP scales

According to the EPBD, every five years the energy performance requirements for new buildings should be
reviewed to investigate if it is possible to tighten the requirements. The first deadline for this activity is
2011. Having made a decision about tightening the energy performance requirements, the natural
question is then whether the certificates should be revised and whether the Energy Performance (EP)
scale should be modified.

Two main types of scales are used, i.e., the continuous scale type and the stepped scale type. In the cases
in which the continuous scale is used, fewer problems are foreseen, when introducing the new tightened
requirements in the certification scale. If the stepped certification scale is used, introduction of new
categories is more difficult.

3.2.7.1 Continuous scale

The continuous scale is just a coloured band strip with an indication of where the actual building is
located on the scale. There are thus no separate categories. The only question with respect to future
tightening of the requirements for new buildings is the clear graphic interpretation and representation.

I —

0 50 100 150 200 250 300 350 400 =>400

7 DATAMINE Intelligent Energy Europe - Project number EIE/05/097 Collecting Data from Energy Certification to Monitor
Performance Indicators for New and Existing Buildings www.meteo.noa.gr/datamine
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In the case of the coloured band strip, the linear scale does not provide a clear indication of the
difference, e.g., between 50, 30 and 0 kWh/mZ2.a, although the difference in effort and cost is
considerable. Introduction of a logarithmic scale would be a solution, but it is difficult to explain it to lay
people.

3.2.7.2 Stepped scale

For the stepped scale there are three main options for addressing the future tightened requirements for
new buildings at the top of the scale.

Option 1:

No change of the existing labelling scale is made, buildings constructed according to new tightened energy
requirements are placed at the top category. This approach is simple, but gives no motivation for house
owners to improve the energy performance of their home. A better energy performance value is not
reflected in the certificates at the top of the scale.

Option 2

The already issued certificates remain unchanged and new narrow top-categories are implemented to
reflect the new energy requirements. This option gives no problem with former certificates. Providing
correct, and inspiring, new top categories will be implemented, and the energy performance will be
expressed precisely, according to variations in energy performance at the top of the scale.

One of the drawbacks of this option is that the number of categories increases and there are some
practicalities that need to be addressed, e.g., the question of colours, letters, or terms. For this option
there are also a number of difficulties that need to be addressed, e.g., the small pragmatic problem of
graphic interpretation, namely that the ,,best colours” are already taken and what colours should then be
used for the new categories. Furthermore, the terms should also be suggestive, inspiring. However, the
term ,,passive house” is disputable, even though it is becoming increasingly popular in some MS.

|
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. Those with a label A may

""""" ask for re-certification in

c C order to have e.g. A++ if
they are interested in a
D D better label, otherwise no

change of labels

Option 3

The number and name of categories remain unchanged, while the limits will be changed. The advantage is
that the number of categories remains unchanged. On the other hand, the old certificates must be
changed or the issuing date becomes very important, in order to be able to understand the full meaning of
the label value shown in the certificate.

3.2.7.3 Nearly zero-energy buildings

Approaching zero energy buildings in the future, the issue of life-cycle energy consumption is worth
considering. Furthermore, the new certification system is to be open to the idea of nearly zero-energy
buildings.
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3.2.7.4 Conclusion of topic

Re-scaling of EPC labelling scales is certainly an important topic and there was general consensus that
scales should be valid for as long a period of time as possible, e.g., 2-3 tightenings of the requirements for
new buildings. On the other hand, if (when) the energy performance requirements for new buildings are
being tightened in MS, the certification scales must be able to reflect the differences at the top of the
scale. There is definitely a need for thorough considerations in MS though, before changing a well-
established building energy performance scale.

Some MS that are currently using a stepped scale are considering shifting to some kind of continuous scale
to avoid the need for future changes in their scaling system.

It is recommended to prepare the next generation of Energy Performance Certification scales
for future tightening of the requirements for new buildings and in this way make the scale more
g durable and avoid the need for frequent changes of the scale.

3.2.8 Design, operation and financing of central registers

Effective database set-up and management is an issue coming to the fore. There are several distinct oper-
ational areas - training, examination, registration, software, quality assurance, finance, administration,
etc. - that are brought together in a single integrated administration system. Therefore, it is important to
focus on the Member States (MS) that have the most developed and mature administration systems, with
the goal of highlighting key successes in the form of best-practice guidelines.

Central registers are more than common IT databases, where data from EP certificates are stored.

They are secure fully integrated systems, linked with many elements, that facilitate the day-to-day
management of the EPC scheme (e.g., registration and database of assessors, link with calculation tools,
online validation of EP certificates, look up tools, e.g., boiler efficiency database, etc.), online/self-
service options for assessors and public, the generation of EP certificates and advisory reports, quality
control and auditing, billing, statistics, research and analysis, etc.

Building up such a register is challenging and represents a huge investment in terms of money and human
resources. However, MS that chose to invest in an automatic register, to help them carry the
administrative burden of managing millions of documents, achieved a high-quality scheme for certification
with a relatively small administrative backup.

3.2.8.1 Conclusion of topic

The nature of this topic is such that the discussion is not actually concluded; as certification and
inspection programmes continue to develop, the multi-functional central register becomes a key factor to
successful implementation.

It is recommended to set up central registers to support the daily operation (quality assurance,
statistics, impact assessment, etc.) of Energy Performance Certification schemes in Member
g States.

There are several aspects to be considered in the design, operation and financing of a central register for
EPC schemes. A full and comprehensive specification of processes and database requirements is a great
challenge, which requires a considerable investment and available resources, but the outcome is very
high.

[1-38



3.3 Implementation of energy performance certificates in Member
States

3.3.1 Impact of certification

The CA conducted a study in December 2007 to collect and share information about the expected impact
of energy certification of buildings in Member States (MS). There are several levels of impact at building
level and at national level. There are reactions from the involved parties and expectations from
governments, energy authorities, and citizens in general.

A survey was conducted to investigate the different situations in MS in relation to this topic. The survey
elicited 19 answers from the MS. The answers proved that the survey may have been premature.

MS estimated the impact on the energy consumption in new buildings to be a decrease between 15 and
50%. On a national level, the expected impact on energy consumption in the existing building stock is
estimated to range from no influence at all to energy savings of up to 25% of the total heating
consumption. In conclusion, the questionnaire shows that most of the MS need to make an effort to
improve methods that could clarify these figures.

The answers to the questions about building quality almost unanimously accept that there is an impact of
the certification on the thermal quality of the buildings and, consequently, on the indoor climate quality.
Improved insulation and better glazing in the building envelope is assumed everywhere, and so is the use
of more efficient systems. Regarding the use of renewable energy, the answers are not clear and need to
be explored in further studies.

Regarding the reactions to the EPC process, there is a general feeling of mixed reactions (negative and
positive) of building owners and quite positive reactions from the final users and tenants to the
certification process. In the answers, 8 MS do not express any reactions at all. There are some MS (4),
where the process has had a “positive” reaction in general, while the others express mixed feelings.

Finally, on mechanisms for directly facilitating the take-up of Energy Performance Certification there are
no MS that use incentives. Some MS (3) refer to this possibility as a “might be possible”, and some (1) as
“should be possible”, and the others refer to the possibility of loans. Basically, all the MS admit that as
the process is “mandatory” by law, it will be accomplished anyway. Nevertheless, many point to the
necessity of having public awareness campaigns, during the process of implementation.

3.3.1.1 Conclusion of topic

Introduction of EPC schemes in MS have undoubtedly increased public awareness of energy consumption in
the existing building stock. MS have introduced rules for improvement of the energy performance in
buildings that are being renovated. However, it is difficult to quantify the impact on the energy
consumption in this segment of the building stock, as there is no statistical information that can identify
which energy saving measures that have been implemented were due to EPC, and which would have been
implemented anyway.

In spite of the limited experience of MS, it was possible to gather initial information about the impact of
building certification at a national level (in terms of energy). The same MS that present some figures
related to impacts on building energy consumption also present figures at a national level for the building
sector. However, it is evident that impact assessments do not relate to the same share of the national
energy consumption. Some examples:

e Cyprus: A reduction of the energy consumption for new buildings is estimated at 20% for
residential and 30% for non-residential buildings. For existing buildings, energy savings in the
individual building are expected to be 15% in residential and 20% in non-residential buildings.
With very rough estimations, it is expected that during the first year (2009) at a national level
there will be a reduction of 40 ktoe that will reach 70 ktoe until 2020.

e Denmark: A 2 to 3% annual reduction of total heating and electricity consumption would be
expected at national level for all buildings involved, if the suggested energy saving measures
were carried out. Buildings in general tend to be better in terms of indoor climate. Another
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impact is controlling new buildings’ compliance with energy requirements, which can be
considered as a quality check.

e Germany: A better energy quality is expected for all types of buildings, in relation to a better
price for rent or sale. At the building level, the use of renewable energy sources in new buildings
is expected and for existing buildings replacements to achieve more efficient systems are also
expected.

e Slovakia: In terms of impact, at the building level a reduction of around 20% is expected on
energy consumption in new buildings, and 45% in existing residential buildings and 50% in non-
residential buildings. These figures can have a national impact of 0.4 to 1% on the total annual
energy consumption.

To be able to measure the impact of the Energy Performance certificate in all Member States, it
g is essential to agree on one unique, common approach.

3.3.1.2 Recommendations for the future

It is advisable to repeat the study when MS have gained more experience with their certification schemes.

3.3.2 Compliance with and control of EP requirements and certification systems

There are still many questions about the impact, compliance and control of EP requirements and
certification.

Discussions on this topic focused on:

e A review of the impact of EPC on the energy standard of the building stock: New and existing
buildings. What is the impact? How is the impact quantified? Who is interested in assessing the
impact?

e  Compliance with and control of EP requirements and certification. What does compliance mean?
Who reports compliance with requirements? What to control? How to organise the control? Who
should do the control? When should the EP certificate be available? Who is responsible for
requesting the EP certificate?

This topic was prepared in cooperation with IEE ASIEPI project activities on “Impact, compliance and
control of legislation”.

3.3.2.1 Main discussion and outcomes

The discussion underlined that although all MS claim that they implemented the EPBD, there are big
differences in the level of implementation. Practically, in all countries implementation of the EPBD was
connected with issuing a new energy performance regulation (in some MS it has already been reviewed
recently or there are plans to do this in the near future). However, as most of the countries started
certification in 2009, it is too early to quantitatively evaluate the impact of the EPBD on the building
stock. But preliminary data and/or qualitative observations are promising. One should remember that data
from 2009 are strongly affected by the world crisis.

The level of implementation (number of issued certificates, quality of certificates, changes in the building
stock) seems to be correlated with the enforcement procedures. It can be concluded that regulation
without enforcement leads to lack of compliance. The existence of sanctions (for building owners, energy
experts and others) increases compliance with the regulations and, subsequently, it also increases the
quality of the issued certificates.

Although it can be very time consuming in the case of complex buildings, random checks of certificates,
allow the authorities to sustain the high quality of both certificates and independent experts. It seems
interesting to develop automatically working control mechanisms (e.g., in a calculation interface or a
database of certificates).
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Some MS supplement enforcement with systems of incentives and grants. This financial support towards
energy conservation investments and/or application of new technologies also increases the impact of the
EPBD and, additionally, it is worth pointing out the high public acceptance.

The concept of raising public awareness of energy savings via public access to the database of certificates
is interesting.

Main conclusions:

e There are big differences at the level of EPBD implementation among MS.

e As most MS began certification in 2009, it is generally too early to quantitatively evaluate the
impact of the EPBD on the building stock, but preliminary data and/or qualitative observations
look promising.

e  Regulation without enforcement leads to lack of compliance.

e  Existence of sanctions increases compliance with the regulation.

e Random checks of certificates increase quality of both certificates and independent experts.
e  Automatically working control mechanisms could save time and cost of checking.

e Systems of incentives and grants (widely accepted by the public) increase the impact of the
EPBD.

. Public access to the database of certificates is recommendable.

3.3.2.2 Recommendations for the future

It proved that the issue of interrelations between impact, compliance and control of energy performance
requirements and the certification process create the field for an interesting discussion between MS. This
topic should be revisited in a couple of years after MS have gained more experience.

3.3.3 Influence of EP certificates on the market value of buildings

The goal of a discussion on the “Influence of Energy Performance (EP) certificates on the market value of
buildings” was to identify, characterise and present possible tools and strategies that can be adopted by
the MS, for determining a correlation between EP certificates and the market value of buildings. Examples
of on-going and finished studies were presented in January 2010. The background was a recent Dutch
study, which showed how energy labels had been adopted in the housing market during 2008 and 2009,
and what effects these labels have had on the sales process ever since. MS learned about the key elements
that need to be organised, in order to perform similar studies about the influence of EP certificates on the
market value of buildings in their countries. Two additional case studies were presented from Poland and
Austria. These showed different approaches to the subject and gave useful information on implementation
strategies in MS.

The main outcomes of the case studies can be summarised as follows:

e Dutch case study: Empirical analysis based on 180,000 sold houses, 40,000 of which with an
energy label. No effect on the speed of sale, but a green premium of 2.7% for the top category
of energy labels.

e  Polish case study: Opinion survey of major companies, before EPBD implementation. About 60%
said labels would have a positive effect on the market value, but after implementation it is not
yet possible to assess the actual effect.

The Austrian study only covered 10 non-residential buildings and no reliable conclusion could be reached.

The evidence base for a higher transaction price of more energy efficient buildings is still weak. Whilst a
study on the Netherlands’ residential sector, performed in 2010, found a positive correlation of 2.7%, this
seems not yet universally applicable or it is too early to be shown, due to late/incomplete implementation
of certification schemes. In other countries, this positive market signal is not yet observed. One reason
could be misbelief/lack of knowledge among house buyers regarding the operation, maintenance, comfort
level, etc., of a highly energy efficient house.
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Based on the information gathered and taking into account the experience presented, some conclusions
can be pointed out:

e There is still very limited and recent experience in assessing the impact of EP certificates on
property market value.

e Available or on-going studies vary in methodology, players, targets, etc., which makes results
quite country specific at this stage.

e No clear EU trend can be pointed out conclusively, in terms of how much influence EP
certificates have. In the short term, other MS case studies can be used as a reference.

e There is a growing demand for knowledge about how EP certificates influence the market value
of properties. This can be a key driver for reaching the objectives of the EPBD and EU targets on
energy efficiency.

It is recommended that Member States start (or continue) paying close attention to the Energy
Performance certificates’ influence on the real estate market and pass on the available
g information to the market.

3.3.4 Study tours

Study tours were arranged as a pilot project to investigate if such an activity could become an efficient
tool for transfer of experience on selected topics among MS, especially from experienced to less
experienced MS.

Study tours are designed to tackle the day-to-day details of implementation - enabling delegates to ‘learn
by doing’, working alongside EPBD teams, clarifying procedures, identifying and replicating best-practice
systems. On study tours, delegates focus on the ‘mechanics’ in the design and operation of day-to-day
programmes to enable national and EU-wide certification and inspection regimes.

The pilot study tours were organised as a common activity between Core Theme 1 (Certification) and Core
Theme 3 (Specifications and training requirements for Qualified Experts and inspectors), and a more
detailed summary of this activity is reported by Core Theme 3.

Since 2009, the discussion on effective database set-up and management has been a key issue across the
majority of core themes. Underpinned by the need to monitor compliance, to build an evidence base for
continued policy initiatives, to implement QA systems and to prepare for the more stringent requirements
of the recast EPBD, data management and the wider functionality of a centrally integrated administrative
system has been central to at least four different technical sessions in the period 2007-2010. It was thus
decided to test the study tour concept, as a means to harvest the value to be gained from ‘hands-on’ work
shadowing - i.e., actually witnessing and working with the systems that different MS have developed in the
course of EPBD implementation. During the meeting sessions, it is often challenging to present a topic that
is broad enough to interest a wider audience, but sufficiently detailed to provide value to those working
closely with designing and operating administrative and technical systems supporting EPBD
implementation.

The initial set of study tours on the topic of central registries took place during May - June 2010. Host
countries were Sweden, Ireland, Belgium and Portugal. Visitor MS were Austria, Croatia, Germany,
Greece, Ireland, Portugal, Malta, Italy, Luxembourg, the Netherlands, Belgium, and Slovenia. The areas of
highest priority for investigation were (broadly categorised) as: database structure; quality assurance; and
finance models. Overall, there was a high degree of satisfaction regarding the quality and suitability of
the information provided by the host MS during the study tours.

Study tours provide valuable hands on experience to those Member States unfamiliar with
selected, advanced topics of the EBPD implementation. In this way it is possible to provide
practical answers to questions posed by designers and operators of certification schemes in their
g own countries.
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3.4 Some questions to be considered in the future

Member States suggestions for topics and issues that should be addressed in future work with respect to
Certification. The list is based on attendees’ responses in September 2010.

e  Re-certification

e Organisation and administration of the EPC scheme

e Specifying, developing, managing and testing software tools, plus tools in general

e Level of detail and quality of recommendations

e Voluntary certification schemes for non-residential buildings

e Use of EPC data for evaluation of policies (funding schemes)

¢ How to organise the control of certificates to ensure a good quality of certificates

e How to organise a good support to help assessors in their job

e  What kind of information do we find in certificates that push people to make improvements in
their countries?

¢ Interaction between energy audit and certification
e  Study tours to investigate “Public EPC register”

e Tools and strategies for evaluation of impact (additional savings, broader than just market
value)

e How to present an EP certificate, so that the cost is acceptable for the end-user, while
ensuring that the EP certificate provides enough detailed information, so that
recommendations will be carried out?

e Connecting EP certificates with energy consultation
e Information included in EP certificates - how can people understand the information?
e  Providing guidance for CEN

e  Additional functions of the EP certificate 1) major renovation requirements 2) subsidies 3) real
estate value (rent)

e Use of EPC data or connection of EPC to incentive mechanisms

e How to monitor actual implementation of recommendations in the certificates

¢ How to monitor the quality of recommendations made by experts in the EP certificate
e  Risks regarding recommendations

e  Reliability of the EPC: experts not adequately qualified (thus, 1) results are sometimes very
far from reality, 2) calculation method not very accurate)

e  Specific recommendations to be carried out, when renovation needs to be carried out for
other reasons

¢ Need to share experience of carrying out market surveys on market impact of EP certificates -
how to do such studies?

e Need to find the optimal position on: 1) Costs of certification, 2) Level of detail of
recommendations, and 3) Impact - encouraging action

e Use of EP certificates to link grants and taxes, e.g., higher property tax for low-rated
buildings etc.

e  Smart ways to ensure compliance
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4 Main outcomes from the Certification sessions

Certification of flats
and blocks of flats

Complex and mixed-
use buildings

Energy Certificates
for Display in Public
Buildings

Processes to pro-
duce recommenda-
tions

National standards
for benchmarking
using measured
energy rating

Interaction between
certification and
inspections

Cost of certification

Layout of certifi-
cates

Quality assessment
of certification

It is difficult to have a simple certification method
and, at the same time, provide individual certifi-
cates for each flat in a block of flats. The optimal
solution for certification of flats and blocks of flats
may be to show both certificates to the occu-
pant of each flat.

Solutions for mixed-use have been found, though
benchmarking of these buildings offers some
challenges. The same goes for complex buildings
that require special calculation procedures, careful-
ly developed simplifications or use of measured EP
data.

Different possibilities for displaying EP certificates
in public buildings were discussed. It is recom-
mended for MS to fix location and size for dis-
play of EP certificates in public buildings.

Depending on the level of ambition, MS use differ-
ent solutions, ranging from standard recommen-

dations generated automatically to detailed calcula-
tions of the measures. Some MS use different solu-
tions, depending on building type and EPC method.

Measured energy rating (MER) and benchmarking
systems need further work. There is a need to
investigate the energy consumption in the ex-
isting building stock statistically, to enable a
valid set of benchmark criteria for the stock as a
whole, but in particular for mixed-use and complex
buildings.

MS have not established an integrated approach
for maintenance, inspection and certification of
existing buildings, and for most countries it is quite
difficult to integrate these schemes, especially due
to the high level of skills needed for professionals
involved in the different tasks.

The factors that influence the cost of certification

have been identified and cost models discussed.

Complexity of the method for determining the
energy rating and market mechanisms can in-
fluence the cost significantly.

There are two main approaches to layout of
certificates, the stepped scale and the continuous
scale. Within the stepped scale there are differ-
ences in the layout and the number of steps among
MS. They are both equally effective.

Key elements for a QA scheme were identified:
central database, checks and penalties. It is too
early to see which QA schemes are more success-
ful than others.
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MS have selected
their solutions among
a variety of options,
adapted to their spe-
cific conditions and
possibilities.

It has not been pos-
sible to recommend
one universal meth-
od.

No common approach
was agreed. Pros and
cons need to be in-
vestigated.

MS have selected
their solutions among
a set of options
adapted to their spe-
cific conditions and
possibilities.

Even though EN
15603 deals with a
method for measured
benchmarking, there
are still many compli-
cations that need to
be clarified.

There is a clear need
for interaction be-
tween inspection and
maintenance of sys-
tems and inspection
and energy certifica-
tion of buildings.

MS have selected
their solutions for
settling costs from a
set of options based
on local conditions.

The front page
should be eye-
catching, clearly
expressing the energy
performance and
recommendations.

A sanction system
is a valuable tool to
ensure high quality
work by the experts.

Lessons learned need
to be discussed when
MS have gained ap-
prox. 3 years’ experi-
ence in the topic.

Great need for further
discussions and anal-
yses to search for better
solutions.

The issue is important
and of interest to all MS
and should be explored
in the future.

Lessons learned need
to be discussed in the
future, when more ex-
perience has been
gained.

Urgent need for further
discussions to search
for possibilities for use
of measured certifica-
tion and benchmarking.

MS should try to com-
bine maintenance,
inspection and certifi-
cation of existing
buildings schemes.

There is a need for
continuous sharing of
experience of costs and
on the value-for-money
issue.

Although improvements
in content are possible,
there is no need for
further discussions
about layout.

More experience needs
to be gained to be able
to find optimum solu-
tions for QA.



Practical experienc-
es on Quality As-
sessment of experts

Extraction of added
value from EPC da-
tabases

Re-certification / re-
scaling of EPC

Database manage-
ment

Design, operation
and financing of
central registers

Impact of certifica-
tion

Compliance with and
control of EP re-
quirements and cer-
tification systems

It was clear that the majority of the MS recognise
the role of QA as the vital component of the certifi-
cation scheme. Many MS have a QA system al-
ready in operation; several others plan to introduce
it in the near future.

Extraction of added value from the EPC schemes
covers many different issues, depending on the
circumstances in the individual MS, e.g., subsidy
impact analyses; energy-saving potentials; bench-
marking; quality control and assurance; evaluation
of effect of policy actions; energy consumption in
different sectors, etc.

According to the EPBD, every five years the energy
performance requirements for new buildings should
be reviewed, to investigate whether it is possible to
tighten the requirements. This must be reflected at

the top of the EPC scale.

Collection of EPC data in a database is not re-
quired, but most MS do it anyway, though on very
different levels of detail. Only a few MS have expe-
rience with the use of databases for purposes other
than EPC registry.

Effective database set-up and management is an
issue coming to the fore. There are several distinct
operational areas - training, examination, registra-
tion, software, quality assurance, finance, admin-
istration, etc. — that are brought together in a single
integrated administration system.

In most MS, implementation of the EPBD was con-
nected with issuing a new energy performance
regulation. As most MS only started certification in
2009, it is too early to quantitatively evaluate the
impact of certification on the building stock, but
preliminary data and/or qualitative observations are
promising.

The level of implementation (number of issued
certificates, quality of certificates, changes in the
building stock) seems to be correlated with the
enforcement procedures. Financial support to
energy conservation investments and/or appli-
cation of new technologies also increases the
impact of the EPBD.
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Introduction of QA
must be well timed,
be transparent and
with clear rules, and
perform not only pe-
nalisation tasks, but
also educational and
motivational ones.

MS with mandatory,
comprehensive da-
tabases have expe-
rienced the possibil-
ity of using data for
many purposes.

Rescaling is certainly
an important topic
and scales should
be valid for as long
a period of time as
possible, e.g., 2-3
tightenings of the
requirements for new
buildings.

It is recommended
that all MS should
collect EPC data in
central (or regional)
registers.

It is recommended
to set up central
registers to support
the daily operation
(quality assurance,
statistics, impact as-
sessment, etc.) of
EPC schemes in MS.

To be able to meas-
ure the impact of the
EP certificate in all
MS, it is essential to
agree on one unique
common approach
for all the MS.

Regulation without
enforcement leads
to lack of compli-
ance. Random
checks allow high
quality certificates and
independent experts.

QA schemes need fur-
ther sharing of
knowledge, when MS
have gained more expe-
rience in this field.

Many different issues
related to use of EPC
databases need to be
discussed in the future.

When more MS have
gained experience with
the topic, further dis-
cussions might be
needed.

Possibilities for use of
data need to be ex-
plored, but confidenti-
ality issues need to be
addressed.

This topic is not actually
concluded; as certifica-
tion and inspection pro-
grammes continue to
develop. Multi-
functional central reg-
ister becomes a key
factor for successful
implementation.

Experiences gained
from EPCs are still very
limited and, to acquire
knowledge about the
impact of certification,
more work is needed.

There is a need for con-
tinuous sharing of expe-
rience.



Influence of EP cer-  EP certificates will presumably influence the MS are recommended  There is a need for con-

tificates on the mar-  market value of buildings in the future. Some to monitor the influ- tinued sharing of expe-

ket value of build- interesting market analyses were presented anda  ence of EP certifi- rience of the EP certifi-

ings green premium of about 2.7% for better energy cateson thereal es-  cates’ influence on the
labels was found. It is too early to draw conclu- tate market. building market in gen-
sions. eral.

5 Lessons learned and recommendations

Certification of buildings includes many, often interdependent, topics and covers all building types that
require energy performance certification. Buildings are different and certification of different building
types (uses) and ages calls for different certification methods. It has been inspiring to learn how Member
States have implemented an Energy Performance Scheme and that certificates are being issued in many
different ways.

In the period 2007-2010, the Concerted Action addressed and discussed general aspects of certification of
flats and blocks of flats, as well as complex and mixed-use buildings. The CA EPBD 2 also addressed and
discussed certification of new and small buildings in all phases and topics. An important part of the
certification process is the recommendations for energy saving measures. Recommendations can be
divided into two groups, one on recommendations that are cost-effective immediately, and the other one
on recommendations that should be implemented in combination with a planned renovation of the whole
building. For blocks of flats and mixed-use buildings, it is important that the same expert issues all needed
certificates - preferably for the whole building - to ensure coherence in the recommendations for the
building. In large and complex buildings (e.g., hospitals), it seems appropriate to use measured energy
performance values, as it is very time consuming and therefore costly to set up a calculation model
representing the building in all details. All problems, although not solved as measurements, need to be
standardised and adjusted to the actual use and climate in the measuring period. Recommendations will
also be more difficult to make, because sub-use of energy is often not available, and savings can thus only
be quantified with difficulty. An accurate certification of a building can only be made after a physical
building survey of the actual building. Building surveys are also a necessity, to be able to tailor the
recommendations to the actual building. The optimal solution would be to have both measured and
calculated EPC, even though this is a very costly approach and not without problems. In public buildings,
the EP certificate must be on display. MS have taken many different approaches to accomplish this, but in
some MS it is not clearly defined. It is recommended that MS clearly define where the EP certificate can
be placed. Issuing an EP certificate may benefit from information collected in other inspection and
maintenance schemes, e.g., for boilers, ventilation, and air conditioning. Most MS have not implemented
such a connection in a formal way. It is strongly recommended to establish an interaction between
certification of buildings and inspection of boilers, ventilation and air conditioning systems.

The CA EPBD 2 also addressed and discussed administrative issues related to the EPC schemes, such as cost
of certification, layout of certificates, re-scaling EPC scales, database management, extracting added
value from EPC databases, design and operation of central registers, quality assurance (QA) schemes and
the practical experiences with QA. The cost of obtaining an EP certificate is greatly dependent on the EPC
method, the building type and the complexity of the building, but also on the market conditions. The
factors influencing the cost in a market-price setting have been identified. In existing buildings, collection
of information has the most influence on the experts’ work, while for new buildings it is the use of the
software tool that is most time consuming. The costs of the quality assessment schemes for EPC must be
covered, as it is important that the quality of the schemes is high, in order to gain the confidence of the
public. Quality assessment can be performed on many different levels: education of experts; screening of
collected data; re-certification of buildings; random check of certificates, etc. A sanction system is also a
valuable tool to ensure high-quality work by the experts. Practical experience of QA of experts
demonstrated that the role of QA systems is at least twofold: - penalisation of poor practice, elimination
of incompetence; - constructive and educational feedback, input for continuous improvement of the
scheme. In most MS, experts feed data into central databases, which can be a powerful tool for quality
check of the data. Databases can also provide information in a structured form, to enable analyses for
many purposes, like national energy saving potentials; market penetration of EPC; geo-coding of EP
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certificates information, etc. Information in databases can also be used to raise public awareness of the
EPC schemes, even though this is not without complications, in terms of confidentiality of data. It is
recommended to make collection of EPC data mandatory in all MS. It is not sufficient to demand a central
register in all MS; in addition, there is a clear need to design and set up an operations and financing
scheme for it. A central register should, thus, be a fully integrated system, linked with many elements,
that facilitates the day-to-day management of the EPC scheme (e.g., registration and database of
assessors, link with calculation tools, online validation of EP certificates, look up tools, e.g., boiler
efficiency database, etc.), online/self-service options for assessors and public, generation of EP
certificates and advisory reports, quality control and auditing, billing, statistics, research and analysis,
etc. Data are part of the certificate and should be presented in an attractive and eye-catching way. So,
the layout of the certificate is an important issue that should be addressed. MS have introduced labelling
scales in two different ways, the stepwise scale and the continuous scale. It is important that the selected
scale is capable of reflecting possible improvements to the building, such as an improved certificate, and
in this way encourage the building owner to implement the improvements. The encouragement could be
made by placing the most cost-effective recommendations at the very first page of the certificate. In the
future, the requirements for new buildings will be tightened in all MS and a re-scaling of the EP labelling
scale must be foreseen. Rescaling of EP labelling scales is certainly an important topic and there was
general consensus that scales should be valid for as long a period of time as possible, e.g., 2-3 tightenings
of the requirements for new buildings.

There are administrative costs associated with implementing EPC schemes and, therefore, it is of vital
importance to gain information about their actual impact in practice. Indeed, the weight of
administrative costs varies from country to country, but this can be expected to be minimised over time
through sharing of best practices, such as use of centralised databases, better software tools, etc. The
experiences gained from the EPC schemes are still limited, even though some MS have tried to estimate
the potential for saved energy. It is therefore crucial to conduct a more in-depth survey on the impact of
EPC, when MS have gained further experience and have exploited the possibility of analysing information
in detail. To be able to do this, it is recommended to identify and establish a commonly agreed approach
to evaluate the impact of EPC in MS. One impact from implementing EPC has been investigated, the
market value of green premium labelled buildings. Some surveys showed a green premium of 2.7% for
better energy labels. There are big differences between MS at the level of EPBD implementation with
respect to impact, compliance and control of energy performance requirements and certification
system. As most MS began certification in 2009, it is still too early to quantitatively evaluate the impact
of the EPBD on the building stock, but preliminary data and/or qualitative observations look promising. It
has been demonstrated that there is a need for regulation, and lack of enforcing it will lead to lack of
compliance. Compliance with the regulation will be furthered by the existence of sanctions.

Study tours were arranged as a pilot project to investigate if such an activity could become an efficient
tool for transfer of experience from experienced to less experienced MS, especially on selected topics.

Recommendations related to energy performance certification of buildings can be summarised as:

e  For certification of blocks of flats and mixed-use buildings, it is important that the same expert
issues all needed certificates for the building - preferably for the whole building - to ensure
coherence in the recommendations.

e In large and complex buildings (e.g., hospitals) it seems appropriate to use measured energy
performance values, as it is very time consuming and, therefore, costly to set up a calculation
model representing the building in all details.

e The optimal solution would be to have both measured and calculated performance for the
certification of complex and mixed-use buildings, even though this is a very costly approach and
not without problems.

e |t is recommended to install additional sub-meters where needed to be able to identify potential
energy savings in sections of a large building. Often, installation of additional meters is cost-
effective from an energy-saving point of view.

e  For complex and mixed-use buildings, the following set of recommendations apply:

o Zoning or a reduced zone model could be considered, when calculating these kinds of
buildings.

o Simplifications in calculations may be possible, since many mixed-use buildings are not so
complicated and minor sections with a different use may be neglected.
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o Guidelines for installation of meters and sub-meters are needed.

o Guidance for in-situ measurements is needed.

o Providing benchmarks for a variety of uses is necessary.

o Common rules for creating benchmarks for buildings with mixed use are necessary.

It is recommended for Member States to fix the location and size for the display of the EP
certificate in public buildings.

There is a need to statistically investigate the energy consumption in the existing building stock,
to enable a valid set of benchmark criteria to be established for the stock as a whole, but in
particular for mixed-use buildings.

Recommendations given in the certificate should be directly targeted at the actual building
being certified. This will increase the public's acceptance of the certificate and help persuade
building owners to carry out the suggested energy saving measures.

Issuing a certificate may benefit from information collected in other inspection and maintenance
schemes, e.g., for boilers, ventilation, and air conditioning. Most Member States have not
implemented such a connection in a formal way. It is recommended to establish a formal
interaction between certification and inspections.

It is recommended that Member States establish a cost-settlement system ensuring that users of
the certificate get a document with a content that matches the cost of getting the certificate.

The front page of the Certificate should be eye-catching, clearly expressing the energy quality
for everyone to see, possibly using an expressive graphic presentation. As additional information,
what will be achieved, if the recommended actions are to be carried out, should be clearly
shown.

It is recommended to prepare the next generation of energy performance scales for future
tightening of the requirements for new buildings and in this way make the scale more durable; it
would prevent the need for frequent changes to the scale.

When running a quality assessment scheme, the follow-up mechanism regarding the quality of
the certificates is the core of the whole scheme.

A sanction system is a valuable tool to ensure high-quality work by the experts.

Quality assurance systems are a vital component of certification schemes. Their introduction
must be well timed, be transparent and with clear rules, and perform not only penalisation
tasks, but also educational and motivational ones, with the aim to constantly improve the
scheme in general.

It is recommended that Member States establish a central database, making it possible to
perform quality checks of data and to gain increased knowledge about the energy performance
of the building stock.

The existence of central databases, with information gathered while issuing the certificate,
opens a world of new possibilities for numerous analyses of all kinds of energy-related topics.

It is recommended to set up central registers to support the daily operation (quality assurance,
statistics, impact assessment, etc.) of Energy Performance Certification schemes in Member
States.

Encouragement to implement the energy saving recommendations from the certificate could be
ensured by placing the most cost-effective recommendations on the very first page of the
certificate.

To be able to evaluate the impact of the certification schemes, it is recommended to identify
and establish a commonly agreed approach to measure the impact of certificates in the Member
States.

It is recommended that close attention is paid to the influence of certificates on the real estate
market and Member States should pass on the available information to the market.

There is a need for regulation and without enforcement it will lead to lack of compliance.
Compliance with the regulation will be furthered by the existence of sanctions.
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1. General Information

Since its launching in December 2007, the CA EPBD 2 (2007 - 2010) organised six major meetings among
Member States representatives, with intensive preparatory work in between. In addition to plenary
sessions devoted to issues of general interest to the 120+ participants at each meeting, it organised a total
of 63 detailed technical sessions for discussing specific issues relating to one or more of its 5 Core
Themes (CTs), 23 of which were devoted to topics covered by the Inspections theme. Some Inspection
sessions were organised in collaboration with some of the other Core Themes. Inspections have been a
topic of novel interest for most Member States during this period, due to the low level of implementation
till 2007 in most MS, allowing participants to learn a lot from each other during the sessions.

Building on the experience from the CA EPBD (2005-2007), the initial plan included a long list of topics
related to inspections of boilers, heating and air-conditioning systems; additional topics have been
identified since then by the participants. A brainstorming session at the first meeting in December 2007
was very useful in defining the topics of interest for the Member States representatives to discuss.

This report summarises the main outcomes of these Inspection sessions, including conclusions and
recommendations.

2. Programme of Work

2.1 Description of the action “Inspections” in CA EPBD 2

According to the EPBD (Art. 8), Member States must implement mandatory inspections of boilers and air-
conditioning (A/C) systems, above certain threshold power levels, depending on type of equipment or
fuel, as well as of heating systems when older than 15 years, and produce recommendations for upgrade
or substitution in certain cases. With millions of such units everywhere in Europe, this is a task that might
prove even more challenging than implementing certification of new, existing and public buildings, by the
simple force of the very large numbers involved. For boilers, an option is offered: to implement, instead
of inspections, information and advice campaigns having at least the same impact as inspections.
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2.2 Identifying the activities

Within the CA EPBD 2, MS took the opportunity to discuss the logistics and the methodologies involved in
these inspections, especially the organisational and financial solutions, the relative merits of inspections
versus information campaigns and how to assess their relative success, as well as the costs that consumers
will have to pay for this service.

Normally, a number of between 20 and 30 participants have taken part in the sessions. The participants
represented many countries, or even all countries in a fair percentage of the sessions, and often countries
sent more than just one delegate to certain sessions, in particular when the workshops were organised in
collaboration with other Core Themes. The selection of topics was based on an initial list proposed at the
first meeting in December 2007, but then other topics of interest were proposed by some participants and
the Core Theme leader, according to new needs that were identified as the discussions progressed.

The range of topics for the "Inspections” Core Theme has spanned a wide area: discussion and analysis of
EN standards, updating on experiences with boiler inspections and on advice campaigns (Option B
according to Art. 8b), methodologies for A/C inspections with the support of the IEE HARMONAC project,
updating with actual data and evaluation, combining EPBD inspections with safety and CFC regulations,
ways to further motivate users to improve their old heating systems, training of boiler and A/C inspectors,
impact of regular inspections of boilers, improvement of inspection schemes, EU harmonised profile for
boiler inspectors, interaction between certification and inspections. In detail, the topics raised in the first
CA EPBD 2 meeting are the following:

e Specific content of training courses for boiler inspectors.
e Evaluation of energy impact of inspections.

e Equivalence between inspections (Option A), and information and advice (Option B).

e Connecting the two schemes: Inspection of Heating and Air-Conditioning systems, and Energy
Certification of buildings.

e Interactions between the Energy Services Directive and EPBD.

e State-of-the-art for air conditioning components, to allow inspectors to recommend the best
alternative solutions using updated databases of available technology (e.g. the EUROVENT
database, extended in 2006 by the IEE project AUDITAC).

o Comparative presentation of national legislations implementing EPBD’s Articles 8 and 9 throughout
MS, in connection with core theme training, to include Art. 10.

e Connection between EPBD inspections and fluorinated gas checks, and between EPBD and gas
safety inspections.

e Generation of advice from inspection, including cost-effectiveness issues, production of software
and experiences from MS.

¢ Information to end users - connection with information campaigns.

Activities under the Inspections Theme

The work in the "Inspections” Core Theme included most of the topics listed in the previous section. In all
the sessions, there have been a total of 65 presentations, ranging from presentations of the state-of-the-
art to discussion of specific problems, from almost all the MS taking part in the Concerted Action.

The many different types of inspection schemes and the adoption of Option A or B of Article 8 of the EPBD
led to the fact that some approaches might be suitable for some kinds of situations or some types of
buildings, while impossible for others. As an example, so-called pre-inspections on air-conditioning
systems could be sufficient in most cases, but for complex A/C systems (such as in hotels), a full
inspection procedure (including pre-inspection) would be necessary.
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The main issues addressed by the Core Theme were grouped in two areas:

A. Development of methodologies for inspections

— Boilers and heating systems: inspections, information campaigns, or both?

Both approaches are acceptable under the EPBD. Participants representing MS that have already decided
to opt for one or the other, presented their approaches and, when available, their previous and current
experiences.

The consequent issue was the comparative evaluation of effectiveness and costs of inspections and
information campaigns. The analysis of the two approaches led to the presentation of possible methods to
assess their impacts on energy efficiency, even if a common conclusion is far from being determined, and
the discussion remains still open.

— Regular inspection of air-conditioners - too expensive with respect to the achievable result?

The new CEN standard “EN 15240 Inspection of air-conditioners in buildings” includes many checks and
requires significant time, even if it is not able to quantify the energy performance of the system. Are
there alternative solutions?

B. Implementation of inspection schemes

The organisation of an inspection scheme involves several complicated issues, such as selection of
inspectors, costs of inspections, registration of results, identification of boilers or A/C systems to inspect,
the authority for quality assurance and control, and so on. Which are the most cost-effective solutions,
allowing the use of existing skills, traditional schemes, service personnel contribution, and minimising the
use of public structures, bureaucracy, direct or indirect burden to end users?

In the following sections, the details of the issues for each of these topics are described.

3.1 Development of methodologies for inspections

3.1. Article 8: Option A (Inspections) or Option B (Campaigns)?

Evaluation methods are necessary in order to clearly define if advice/information campaigns (Option B in
EPBD Art. 8) are as effective as inspections (Option A).

On the basis of a questionnaire answered by Concerted Action participants in December 2008, the quota of
MS having selected option B is 20%, whilst 30% have selected to some extent both options A and B. Out of
26 responding MS, 18 have decided to implement an inspection scheme, 6 have decided to use option B,
and 2 are still uncertain.

An unexpected trend was identified during discussions: several MS have decided to implement combined
solutions, mixing somehow information campaigns and inspections. Examples were reported of inspections
or pre-inspections accompanied by a user-targeted information campaign, or an information/advice
campaign supplemented by voluntary inspection schemes.

Many MS have therefore decided to move from a rigid definition of the two approaches to a more flexible,
combined approach, using the most effective elements of both, with the objective of improving the
energy efficiency of the systems in mind. A possible way to improve the impact of inspections, combining
it with other measures, would be to include some relevant mandatory requirements, which should be
implemented in case, for example, of old boilers, or un-insulated pipe works, or lack of central climatic
controls and thermostatic valves. Another proposed option is to provide the user with a calculation of the
seasonal energy efficiency of the whole system, and offer a benchmark in respect to the most advanced
technologies. This could provide a powerful motivation for renovation of the system and improvement of
energy efficiency.
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MS article 8 implementation (inspection schemes)

H Inspection scheme
¥ No inspection

Not yet implemented

Results from the inquiry on 26 MS on Art.8 implementation (2008)

In most of the countries, cost plays an important role. Other effects, like emission reduction, reduction of
energy demand or avoided CO, emissions have different weight in MS approaches. Some MS demonstrated
that their choice was the most cost-effective, even if their opinion has changed from a previous approach.
In general, the cost-effectiveness of an approach has to be substantiated by an evaluation of the impact in
energy efficiency improvement, as the simple verification of a correct maintenance of boilers or air-
conditioners does not justify the effort of setting up an inspection scheme. There is a widespread
agreement among MS that, while inspections of larger installations are clearly cost-effective, inspections
of smaller units, option A, especially in moderate climates (low heating or low air-conditioning loads), are
clearly not cost-effective.

Another experience stresses that inspection and provision of advice should be provided not just for boilers
using non-renewable liquid or solid fuel, but to all kind of boilers, including those burning biomass. One
MS suggested the estimation of the benefits of using renewable energy sources for heating, according to
the suggestions of the Directive 2009/28/EC on the promotion of the use of energy from renewable
sources. The discussion continued on how this will affect the current implementation and what the
benefits are of including all kind of boilers. 11 MS declared to have considered the influence from other
EU Directives for the implementation or for developments further than those required by the EPBD. Of
those, 5 have considered Directive 2005/32/EC for establishing a framework for the setting of ecodesign
requirements for energy-using products. Most of them mentioned definitions and standards, others
considered Directive 2006/32/EC on energy end uses and energy services, as Article 8 of the EPBD
mentions the reduction of energy consumption as the main objective.

MS that have chosen option B must submit reports on the equivalence of the Option B approach.
Therefore, they were particularly interested in defining a method for assessing the impacts of the two
approaches.

Ten countries have considered measuring the performance impact of inspections/information campaign,
as well as the estimated expected impact. As there was no exact answer on how to measure this impact,
some possible survey-based methods were suggested, together with suggestions on how this impact could
be defined in official statistics. Even though the MS which have chosen option A do not have to submit
such reports, information on cost-effectiveness and anticipated energy savings will be very important in
order to define the policy implementation features. A synergy may therefore exist between those two
kinds of reports.

A study performed in an Italian region (Florence) after some years of implementation of an inspection
scheme, gave interesting results: based on a sample of roughly 134,000 inspected boilers, the frequency
of detected anomalies/defects in the systems was calculated (un-insulated pipe work, absence of
thermostatic valves, low generator efficiency, etc.). Then the potential improvement of the seasonal
system efficiency for each defect type was estimated, for two different scenarios: A = standard solutions
according to legislation in force, B = applying the best available technologies, obtaining a potential energy
saving from 45.9% to 68.4% respectively in case of scenario A, and up to 81.3% in case of scenario B
(correcting the worst case, where all the most common defects show up). Applying the potential
improvement related to each defect type to the frequency of occurrence of the same defect, the authors
obtained a potential improvement of the overall energy efficiency for the whole sample of between 4.5 to
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6.5%. This study implies that the inspection is able to analyse the whole system and not just the boiler,
and that the inspector is able to provide reasonable advice, so that the owner is convinced to invest in
energy efficiency or to modify his/her behaviour regarding the use of energy.

One tool developed in a MS in the framework of Option B was considered really promising and interesting:
it concerns a voluntary one-off inspection of old boilers. The system is based on a computer tool (excel
sheet) consisting of a checklist which automatically generates advice. It can be adopted as a kind of a
voluntary inspection-based advice scheme on heating and air-conditioning systems. A recent survey has
been carried out on this scheme, showing, for example, that the most known energy efficiency tool in the
country was the energy labelling of buildings (87% of the sample), while the awareness on this voluntary
inspection was only 32%. This demonstrates that people are less informed about inspections than about
building energy certification. This is a further example of how MS efforts in this direction are still at an
initial stage.

National authorities have had a large influence upon the introduction of Option A or B. Other organisations
such as inspectors, advisors, building owners associations, politicians, as well as installers and
maintenance service associations have had any influence only in five countries. For a successful
implementation of the EPBD, and especially for the introduction of inspection or the provision of adequate
information, it is very important that building owners understand the measures and the possibilities of
achieving cost-effectiveness and energy savings.

It is recommended that MS consider the adoption of a combined approach, using the most
effective elements of both inspections and measures for provision of advice, having in mind the
5 objective of improving the energy efficiency of the systems.

3.1.2 Drivers motivating voluntary inspections

One of the most important questions connected to inspections is “What are the reasons and the most
successful tools, schemes, projects and policies within Member States -both local and national- motivating
users to improve or replace their old heating systems (boilers and the main components of the system)?”.

The following main policy tools were considered:

e Tax Credits & Incentives

¢ Info Campaigns

e Obligation to substitute components + Support for low-income users
¢ Information/training for installers

Other successful experiences on implemented measures were pointed out:

e Contracting more efficient systems for social houses (rented multifamily buildings).

e Allowing higher rental fees after renovation.

e Supply contracts related to quality.
Successful experiences have shown that some specific drivers have fostered the improvement-
replacement-retrofitting of old heating systems, such as:

e Information and advice (campaign on oil boiler substitution).

e Overcoming institutional and regulatory constraints.

e Banks-ESCO agreements that facilitate the overcoming of the financial barriers.

e “Allinclusive” energy services.

e Refitting evaluation (is the proposed intervention actually cost-effective?).
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e Inspections providing also advice.

e Incentive programmes (an example from one MS shows that new boilers covered 31% of all energy
tax-credits, which produced globally an impact on energy consumption of -0.3% in one year).

The key elements of success in order to persuade users to retrofit their heating systems can be
summarised as follows:

¢ Information provision (energy education of owners, tenants, staff and management).

e Targeted programme marketing.

e Thorough energy and cost analysis.

e Technical assistance in retrofit planning, including supervision of bidding and contractor work.

e Awareness on performance standards and other regulatory tools.

e Timely information on financial incentives.

e Effective procedures (internet-based) for monitoring, evaluation and follow-up.
Valuable experience regarding effective approaches to improve energy efficiency in buildings has been

gained through the efforts of local, state, utility, and regional programmes.

An example of information campaigns connected to boiler inspection was described by one MS, where the
campaign promoted actions requiring just a small investment, such as:

e Heating pumps with electronic volume flow control.

e Proper pipe insulation.

¢ Hydraulic adjustment of heating systems.

e Proper settings of central control units.

e Advantages of modern boilers.

Furthermore, the National Heating Association stipulated an agreement with all its members, convincing
them to participate in a PR-campaign, where advice was provided by heating installers. This campaign also
promoted the heating system inspection by advertisement and by direct contacts between members and
customers.

Marketing of the inspection scheme, provision of information, technical assistance, training,
performance standards and ratings (mandatory or voluntary), as well as financial incentives,
must all work together in order to significantly improve energy efficiency.

3.1.3 The CEN Standard for A/C inspections (EN 15240)

Member States need to understand how to best use the EN 15240 standard in the national transposition of
air-conditioner inspection (as required in art. 9 of EPBD). As reported by the head of the technical
committee that produced EN 15240, Jorma Railio, this standard has been expressly designed to leave a
fair margin for national differentiation, just as the EPBD leaves freedom for national adaptation in
inspection frequency and extent. In fact, various interpretations of the standard have been identified, and
even some basic terms seem to have been interpreted differently from country to country. For this
reason, some points of the standard need to be revised, some of its basic terminology subject to
misinterpretation needs to be clarified, and some classification may be introduced:

e Definition of an "air-conditioning system”: what does it include exactly? Art. 2 of the EPBD defines
an air-conditioning system as a combination of all components required to provide a form of air
treatment in which temperature is controlled or can be lowered, possibly in combination with the
control of ventilation, humidity and air cleanliness. The adverb “possibly” introduces ambiguity.
This has been redefined in the recast Directive.
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e Definition and applicability of the 12 kW threshold: should there be a unique definition of the limit
or, instead, should there be an adaptation of the limit to the specific building, zone or unit? (One
MS has taken the decision to sum up all installed devices within a building.) The recast Directive
has specified that the limit applies to system size.

e Definition of the background of a "qualified expert”.

e Clarification of the meaning of "self-inspection”, mentioned in Annex C of EN 15240, as part of the
recorded material to be checked by the inspector.

e Many arguments came out in favour of extending the inspection to always include ventilation,
when part of the A/C system. Due to the constant improvement of building insulation (towards
very high performance levels), and the shading of glazed areas, ventilation will soon represent the
main source of overall energy consumption.

e C(Classes are also included in EN 15239. There is a possibility to combine the inspection with an
energy audit and/or an indoor air quality (IAQ) audit. MS do need more guidance, as the legislation
is new for most of them.

e Does the methodology apply to existing buildings as well as to new ones? Existing buildings may
not have maintenance records available, and documentation may be incomplete, outdated or even
lacking. The first inspection will be important in order to put the system improvement on the right
track!

It is necessary to gather feedback from in-field experiences. Some actions (e.g. the IEE project
HARMONAC), have strongly contributed towards that goal.

There is at present no method defined in the standard for the assessment of the efficiency of the whole
A/C system (from outer air inlet to air supply to the room). A revised standard is strongly needed.

EN 15240 leaves a large margin to MS implementation, and it needs to become more precise and
targeted, with better definitions and A/C inspection methodologies.

3.1.4 Cost-effectiveness of air-conditioner (A/C) inspections

Following the successful completion of the project “Field Benchmarking and Market Development for Audit
Methods in Air Conditioning - AUDITAC”', on the inspection and auditing of air-conditioning systems,
analysed during a meeting in 2007, MS discussed in detail the results and proposals of the IEE project
“HARMONAC?: "Harmonising Air Conditioning Inspection and Audit Procedures in the Tertiary Building
Sector”, presented by its coordinator, Prof. lan Knight.

There are strong needs for making A/C inspections more cost-effective, as the required time for an
inspection performed in full accordance with EN 15239 can be from several hours to some days. Previous
discussions in the period 2005-2007 indicated that “while inspections of larger installations are clearly
cost-effective, inspections of smaller units, especially in moderate climates (low heating or low air-
conditioning loads), are clearly not cost-effective”.

However, HARMONAC concluded that there is significant scope for energy savings in A/C inspections, but it
may be not necessary to have detailed inspections and tests for all systems. It is thus necessary for an
effective A/C inspection scheme to allow identification of the systems which are consuming too much
energy. There is a range of options which allow A/C inspections to be simple and not expensive, without
losing the majority of the energy efficiency benefits. One of these options includes introducing a “graded
or step-by-step” inspection scheme on air-conditioning systems (pre-audit, inspection, audit, advice):

' AUDITAC Intelligent Energy Europe - IEE project number EIE/04/104 http://www.cardiff.ac.uk/archi/research/auditac/
2 HARMONAC, Intelligent Energy Europe - IEE project number EIE/07/132 www.harmonac.info
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e Pre-inspection: checking building type and use, A/C system type, consumption, maintenance
records, etc. It can be undertaken by personnel without specific A/C skills. The aim is to establish
whether there is a potential problem before visiting the system, and to focus the visit on those
areas that need attention during the inspection.

e Inspection: includes the work already undertaken during the pre-inspection, and should establish,
through a visit to the system and some quick and simple measurements, an overall energy
performance evaluation and an indoor air quality status for the system.

e Audit: involves the detailed analysis of an A/C system when its inspection has indicated
unacceptable performance in one or more areas. This may involve more specialist checks that are
normally outside the competencies of an inspector to undertake.

The main point of interest is the adoption of a pre-inspection, where analysis can be based on the data
provided by the owner through the service personnel, which could be upgraded with appropriate analysis
tools, mainly software tools. A combined condition is to have a dedicated electricity meter, measuring the
energy absorbed by the A/C unit alone, and benchmarking values, coming from a wide and multinational
sample of monitored systems. The main advantage of this approach is that the following step, the on-site
inspection, could be limited to only those systems having a performance far lower than the benchmark
and, therefore, having a high energy saving potential. It is however controversial whether this simple
analysis could lead to reliable advice and solutions. A good compromise could be represented by the
adoption of pre-inspection schemes for simple buildings on one hand, and detailed audits for complex ones
on the other.

Cardiff University 1st Test Site Building Electricity Over Consumption compared to Sector Benchmarks

855.69
755.69

655.69

per m2

555.69
455.69

355.69

255.69

Rolling Annual KWh

155.69

55.69

Ranking of the electric consumption of University buildings by decreasing energy performance indicator
relative to the sector benchmark (Source: HARMONAC)

The full set of HARMONAC outputs is now available. For those MS which are still in the implementation
phase of the appropriate regulations, it would be worth analysing the different approaches and
experiences from the project. It would also be worth comparing benchmarking values from different
studies and methods in comparison with actual building consumption data.

There is a significant scope for energy savings in A/C inspections, but it may be not necessary to
have detailed (expensive) inspections and tests for all systems. It is necessary for an effective
A/C inspection scheme to allow the identification of the systems which are consuming too much
g energy, where inspections may be cost-effective.
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3.2 Implementation of inspection schemes

3.2.1 Status of implementation

An inquiry to MS shows that many MS are still working on the development of an updated inspection
procedure (January 2010). The implementation of a working methodology is a time-consuming process.
Thus, not all MS have developed a procedure yet, and fewer have entered the implementation phase. The
obtained results, out of a sample of 20 participants, can be summarised as follows:

e 40% of the countries do not have new inspection regulations, but continue to rely on the previous
legislation still in force,

e 40% have new inspection regulations published or in preparation, and

e 20% do not have any inspection regulation in force.

There are barriers which need to be identified and possibly removed. A revised CEN Standard 15240 may
help to overcome difficulties with implementation: a set of elements should be recommended to the CEN
as priority items in a cost-effective inspection. Cost-optimality is a crucial aspect to be considered: in this
context; pre-inspections could be the cost-optimum solution.

Most MS still need to improve their methodologies, train experts and start with regular
inspections; MS are encouraged to complete these tasks soon and start regular inspections
shortly, as required by the EPBD.

3.2.2 Boiler and A/C inspector training, and a possible harmonised profile for
boiler inspectors.

From information collected in 2009 from MS where inspector accreditation is running, the following main
conclusions were obtained regarding the contents of boiler and A/C inspector training courses:
e Four MS started training A/C inspectors.

e Seven MS have set but not started specific training or are envisaging specific training of boiler
inspectors only.

¢ Inone case, a common training is supplied for certification and inspection experts.

The bodies providing training within various MS may be far different:

e professional associations
e public institutes

e energy agencies

e universities

e training companies

Usually, the MS involved in training are those that have established an accreditation system for inspectors.
Typical training courses take from 5 to 10 days and require a final examination. The main topics delivered
are common to every country: i) safety of gas boilers, ii) inspection procedures, iii) energy efficiency
improvement opportunities, iv) drafting of recommendations.
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Nr. of
Subject hours
Legislation and basic theory 16
Fuels and combustion 8
Heating systems for buildings (efficiency + safety) 4+12
Measuring instruments 4
Technical standards for inspection 4
Practical experience on inspections 16

Example of structuring a training course for boiler inspectors

On the contrary, the background level of qualification of inspectors is far different, spanning from skilled
workers (for example chimney sweepers) to thermal engineers, reflecting a diversified approach to the
quality and level of the depth of inspections, having a clear connection with the expected costs for the
end users.

It is common understanding in the MS that it is not necessary to have a separate training and qualification
scheme for the inspection of boilers and the inspection of the whole heating system, neither for
commercial nor for residential buildings, as the basic skills are the same. It is not known to what extent
the training for basic skills is already harmonised, though doing so should not be difficult. In practice, it is
more likely that installers and maintainers (who may become inspectors) specialise in particular products,
even in the products of a particular manufacturer only (especially in the case of boilers).

The structure of the markets for installers and maintainers of heating services has evolved over a long
period and would be difficult to change. Unification may be easier for newer types of heating systems,
such as pellet boilers, heat pumps, or micro-CHP. There is already some recognition of cross-border skills
and methods. European standards such as EN 15378 were thought to be unhelpful in this respect, as they
do not deal with the national differences (although the structure of the standard allows for national
annexes).

A harmonised profile for boiler inspectors will probably be feasible over a certain period of time, but it is
certainly premature at this stage of development. This may be because of entrenched national practices
that are difficult to harmonise, or because it is believed that few advantages may be gained from doing
so. Even if inspection is a new requirement in several countries, pairs of neighbouring countries with
broadly similar systems and installation practices would benefit from collaboration, and skill shortages in
some countries could actually be filled in by others. However, at present, there is no sign that such a
move will occur spontaneously.

Similarly, harmonised training on the basic skills of inspectors is hindered by language differences,
different practices, and different background qualification levels.

A harmonised profile for boiler inspectors will probably be feasible over a certain period of
time, but it is certainly premature at this stage of development.

3.2.3 Advice/recommendation in inspection reports, and interaction with energy
certificates

Recommendations can play a positive role, even in relation to heating and air-conditioning systems. The
more detailed and tailored they are, the higher the probability that those suggestions will be
implemented. Nevertheless, most MS have not yet established an integrated approach for maintenance,
inspection and certification processes for existing buildings, and for most of these countries it is quite
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difficult to integrate these schemes, especially due to the high level of skills needed for professionals
involved in these tasks.

The inspection report could include a comparison of the energy performance of the system inspected with
the best feasible one available, or with a system of similar type, for which all relevant components
achieve the level of energy performance required by the applicable legislation. However, in order to
reach this level of recommendation, a suitable method for calculating the seasonal system efficiency
starting from data taken during the inspection should be defined.

Furthermore, recommendations for the cost-effective improvement of the energy performance of the
system of the building or parts thereof shall be specific to the system, and shall provide clear information
as to their cost-effectiveness. The evaluation of cost-effectiveness shall be based on a set of standard
conditions, such as the assessment of energy savings and underlying energy prices, as well as interest
rates for investments.

Member States shall provide, in particular, information to the owners or tenants of buildings on both
energy performance certificates and inspection reports, their purpose and objectives, cost-effective ways
to improve the energy performance of the building, as well as mid- and long-term financial consequences
if no action is taken to improve the energy performance of the building.

It was agreed that an inspection report should:

e Be understandable for non-technicians (owners and tenants).

e Provide customised advice, suggesting cost-effective measures focused mainly on low-cost
investments.

e Compare the actual performance with more energy efficient heating systems, and the existing
system type with better technologies (renewable energies, co-generation).

A requirement for an independent control system for the reports on the inspection of heating and air-
conditioning systems, i.e. via random sampling checks of the quality, is considered very important. The
competent authorities, or bodies to whom responsibilities for implementing the independent control
system have been delegated by the competent authorities, should make a random selection of at least a
statistically significant percentage of all the inspection reports issued annually, and subject these to
verification. The verification shall be carried out at one of the three alternative levels indicated below;
each verification level shall be carried out at least for a statistically significant proportion of the
inspection reports selected:

(a) Validity check of input data of the technical building system inspected, which were used for the
issuing of the inspection report and the results stated in the inspection report.

(b) Check of the input data and verification of the results of the inspection report, including the
recommendations given.

(c) Full check of input data of the technical building system inspected, which were used for the
issuing of the inspection report, full verification of the results stated in the inspection report,
including the recommendations given, as well as an on-site visit of the system, in order to check
correspondence between specifications given in the inspection report and the technical building
system inspected.

To make this check, it is necessary to create a database on inspected boiler performance in each MS or
region. The results of a survey indicated, however, that only 21% of the MS have established a database
for boilers, and only 1 MS has established a database for A/Cs.

A natural link between the energy audit and the inspection has been also identified. Guidelines for linking
certification and inspection could be summarised as follows:

¢ Encourage voluntary inspections (as an extension of mandatory inspection).

e Explore the possibility to go, on a voluntary basis, beyond the EPBD in extent and depth.

e Control on inspections: penalty in the case of failure may be a possible way to impose an effective
implementation.
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Recommendations are an essential part of the inspection, and the inspection report should have
the same quality check as certificates, including random quality checks.

3.2.4 Organisational aspects of boiler inspection: combining EPBD requirements
with safety and CFC environmental regulations

The possible interaction of energy efficiency, environmental and safety aspects in a single operation could
limit costs and avoid duplication of checks. The coordination of energy efficiency inspections with other
types of inspections is an interesting avenue for keeping the costs as low as possible - even if the
objectives of the inspections differ.

In Regulation (EC) 842/2006 on fluorinated greenhouse gases, a number of requirements are put forward
to reduce their emissions. There are even more inspections “regulated” by EU, national bodies or even
trade associations that may be subject to such coordination. Based on national and European guidelines
and regulations, there may be inspection schemes under development for:

e Prevention of uncontrolled bacteriological contamination, including legionella pneumophila.

¢ Avoidance of radon gas contamination of buildings
(for further literature: http://www.bre.co.uk/radon/).

e Other possible checks of A/C systems.

The EPBD calls for inspection of A/C systems with effective output above 12 kW, whereas 842/2006
requires that installations containing more than 3 kg of fluorinated greenhouse gases be checked. Both
regulations at the European level are presently under more detailed development nationally, but
842/2006 gives less freedom for national legislation than the EPBD. The fact that the two regulations have
a different focus and define the target systems differently could be an obstacle if one would strive to have
a uniform system. The recommendation for national implementation is to have both regulations in mind
when the national rules are defined.

In the formal documents for the two European “regulations”, surprisingly few cross-references exist. An
analysis of benefits of coordination should be developed by MS, in order to identify possible coordination
benefits, as suggested by the following Figure.

Cooling

machine F-gas MatCh ?

inspection
characteristics

Cooling Air treatment Controls, Ventilation Inlet ducts (in
machine equipment manual or system (fans, the room)
inspection automated canals and
characteristics settings valves)

frequency

Schematic view of interaction between two different types of in situ checks on A/C systems.

Considerable benefits are available to Governments, experts and system owners, just by coordinating the
two schemes. When the combination of the two inspections is enabled through information, enabling
individual experts and companies to offer both types of inspections, as well as the proper use and reuse of
reported data, the most important is the benefit for the owners, and the possible understanding of the
rationale of the public regulation.
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Even when the inspection phase cannot be unified, other elements can be commonly operated, such as
data collection, expert training and accreditation, definition of inspection frequency, supply of
information, and management of the data base. A general recommendation is to make sure that the most
frequent inspection collects data which can be also used for other types of inspections, thus avoiding
duplication.

Early experiences in some MS show, for example, an attempt of coordination of the non-technical parts of
the two regulations (organisation, frequencies, etc.); in another case, there is an attempt of combining
EPBD 2002/91/EC article 9 with existing parts of the legislation on air-conditioning. Experiences of
accreditation of gas inspectors are also available, and in a few countries a common regulation is already in
place. In some countries, an integration of ventilation control and EPBD inspections is applied, while gas
safety and energy efficiency are already quite frequently evaluated together during boiler inspections, as
well as energy efficiency and polluting emission measurements. It was also acknowledged that differences
occur in the required skill level of technicians, making common training more difficult.

The coordination of energy efficiency inspections with other types of inspections is an
interesting avenue for keeping the costs as low as possible, even if the objectives of the
inspections differ.

3.2.5 Deriving all-season heating efficiency from inspection data

To obtain more useful data concerning the performance of the whole heating system, not just the boiler,
it is necessary to also go beyond the instantaneous efficiency usually measured by the flue-gas analysis,
towards the determination of the seasonal efficiency, which is more related to the actual impact on
energy costs. It is thus necessary to establish a methodology to derive the seasonal heating system
efficiency with a simplified calculation, based on data collected during an inspection, e.g., using the
calculation method supplied by EN 15316-4-1, knowing seasonal efficiency would help to estimate the
seasonal fuel consumption and cost with much greater accuracy. Comparing this with real (billed) seasonal
fuel consumption and cost would help to estimate the net energy need and the energy losses.

No single assessment method provides a correct solution for all cases: a simplistic method may not be able
to show the effect of improvements, whilst a detailed method may be unnecessarily time-consuming for
common situations. The boiler typology method defined in Clause 5.2 of EN 15316-4-1 has proven to be a
reliable and easily applied method, suitable for use by people with minimal modeling skills in common
situations. The other two methods illustrated in EN 15316-4-1 may be used to determine the values for the
typology method; they may be also used for situations beyond the scope of the typology method.

The boiler cycling method, in particular, is meant to deal with existing boilers/buildings (it keeps a
connection with directly measurable parameters and allows for the calculation of operating performance
of condensing boilers), while the boiler typology method requires the development of a national annex.
Case-specific and boiler cycling methods come with annexes (Annexes B and C to EN 15316-4-1), where
default values are given to cover a much broader set of cases; adjustments may be required in order to
develop a national annex using them as a template.

If no national annex is defined, Annex A provides a limited but complete inspection class set of tables.
Nonetheless, it is advisable to use it as an example and/or template for the development of a custom
national annex. This inspection procedure is not meant to be a full energy audit or the basis for a
complete renovation design. The expected result of the inspection process is an indication of whether
there is a reasonable possibility that energy conservation measures could be adopted. Then each
improvement measure should be designed and implemented according to local regulations. Many parts of
the inspection process are not well covered yet. The intention is to collect experiences and suggestions,
and to include them in the next revision of the standard.
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A paper was presented, where the all-season efficiency was calculated on a large sample of inspection
data’. The assumptions made regarding the influence of the different improvements (pipe insulation,
thermal regulation system, chimney status, boiler tuning, etc.) on the average global seasonal efficiency
values will probably need a more scientific or a regulation reference basis, but this study represents a
gallant attempt to find an application of the boiler inspections in the local energy planning strategy.

Calculation of the seasonal efficiency of boilers and A/C equipment will provide a much more
accurate prediction of energy savings, as well as better recommendations.

3.2.6 National minimum EP requirements for technical systems

The EPBD only demands minimum requirements for the building envelope. However, many MS also set
requirements for technical systems. A survey (September 2010) showed the following existing
requirements, expressing the opinion of a sample of 15 MS participants (% of participants indicated):

Heating systems: 70%
o boilers: 70%

o renewable sources: 50%

Domestic hot water systems: 80%
o water storage: 56%,

o supply temperature: 50%

Air-conditioning and large ventilating systems: 80%
o fan: 62%,
o AHU: 50%,

o overall system efficiency: 36%

Lighting systems: 20%

Metering and monitoring systems: 50%

The minimum requirements of the components of technical building systems and lighting elements are
covered by the 2005/32/EC, 2010/30/EU Ecodesign and Ecolabel Directives.

The EPBD recast, Directive 2010/31/EU, also asks MS to set requirements for the technical building
systems. The requirements of the elements (boiler, pump, fan) cannot replace the requirements of the
technical building system. It is still unclear how exactly overall system requirements could or should look
like and how they shall be defined, as the system performance depends on the interaction of various
components of the building.

Requirements on technical building systems and their parts are essential for the energy
efficiency in buildings.

3 D. Parente. Energy saving due to boilers inspections in compliance with the Italian Decree 412/93 and its related further
modifications. (In Italian). Magazine “La Termotecnica”, 2004.
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3.2.7 Interaction of inspectors with other market actors

Advantages are expected from the possible wider involvement of the market actors in the HVAC
inspections, in terms of participation in local/regional Advisory Committees, in training programme
development, and in exchanging information for a better service to the end users.

In most MS, interest is increasing on simplified methods for transforming the role of the inspector from a
crude assessor of the present efficiency to a motivator of efficiency improvement. The inspector should
be capable of providing useful suggestions on quantitative aspects like possible efficiency improvements
and correct/appropriate system sizing. This change of attitude is the key for possible interactions with the
other market actors.

The category of maintenance staff can provide good skills, willingness to be trained on technical aspects,
strong motivation for possible presentation of offers to the clients. There is in fact a general issue
concerning the character of independence in providing recommendations. A careful control of the
compliance with the independent recommendation requirement should be committed to a public body by
the national/regional implementing body.

The role and qualifications of the ideal inspector is yet open to debate.

4, Main outcomes from the Inspections sessions

From the most recent summaries presented by the participants, it appears that many MS are still at an
early stage in the implementation of their inspection approach, especially in relation to A/C systems.

The situation (decision) related to boiler inspection in 26 Member States is (December 2008):

e 70% implement inspections, or are ready with legislation and going to implement soon;

e 20% do not implement inspection schemes, but have selected the “Option B” approach, i. e. the
launching of information and advice campaigns.

e 10% are still uncertain on final decision.

The situation for A/C inspections, obtained from 15 participants, updated in October 2010, is as follows:

e 40% do not have new inspection regulations, but can rely on the previous legislation still in force;
e 40% have new inspection regulations published or in preparation;
e 20% do not have any inspection regulation in force.

Differences among MS on inspection schemes, methodologies, type of systems (Heating and Air
Conditioning), and training for inspectors are still relevant. Nevertheless, a significant progress has been
achieved with respect to the situation at the beginning of the Concerted Action in 2005. The newly
designed schemes have adopted several lessons learned from the more experienced countries; the initial
scepticism on inspections has been partially removed, whilst there has been a convergence towards a
reduced set of models of application, compared to the initial dispersion of approaches.

Some good practices are coming out already from the early on-field experience of MS having implemented
inspection schemes. The countries having a tradition of chimney sweepers' organisations have encouraged
these people, already accustomed to visit homes for boiler checks, to verify the boiler energy efficiency,
obtaining a quite cheap cost for the end users, as the additional check is quoted at marginal cost.
Difficulties have arisen in the attempt to use the inspections for advising the end users on possible system
improvements, as the chimney sweepers are often not qualified for delivering this type of
recommendations, therefore requiring the appointment of additional or alternative, more qualified
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personnel for this task. Another problem connected with chimney sweepers is that they have traditionally
a monopoly in their district, but free market rules require an opening to competition. Therefore, the role
of chimney sweepers and energy inspectors has to be committed by periodical open tenders.

Where inspectors are accredited as independent experts, the final impact is generally positive, even if in
some cases complaints were received by the public authorities that the attitude of the inspector was too
severe for minor infringements of the safety or efficiency rules, producing official letters reporting
defaults and fines. The role of the inspector encompasses therefore the risk to be more a “policeman”
than an advisor, reducing the potential of inspections for obtaining an actual energy efficiency
improvement. It is recommended to train the inspectors so that they act as advisors and provide the most
useful energy information to the users.

On the other hand, when the inspections are delegated to the service staff in charge of maintenance, the
qualification and the capacity of providing recommendations is good, but the independence of inspections
is questionable. Some MS have indicated the need for more objective methods for providing inspections,
avoiding, for example, any bias in providing recommendations on efficiency improvements by service staff
involved in installation services. To avoid or limit a non-independent issue of recommendations, some MS
developed tools for an automatic generation of advice, based on the findings registered during inspection.

A specific situation regards A/C inspections. Every year, millions of new small air-conditioners are
installed all over Europe, and units larger than 12 kW will have to undergo mandatory periodic
inspections. Their inspection should provide the answer about its proper installation, as well as some
guidelines for the end users about their management. However, most MS have no public registers of A/C
systems, no obligation of regular maintenance, no checks made by public authorities on their efficient
performance, except for the risk of leaks of polluting fluorinated gases. Therefore, the task imposed by
Art. 9 of EPBD is particularly new and challenging; in most MS, little progress has been observed in this
respect.

Boilers: Option A
(Inspections) or Option B

These combined solutions
should be further studied in

Combined solutions have
been developed in more

Advice/information campaigns
(Option B) have to be

(Campaigns)?

Drivers motivating voluntary
inspections

Training for inspectors

The EN 15240 Standard for
A/C inspections

compared with proper
inspections (Option A) on
cost-effectiveness.

MS have a multiple set of
policies and programmes to
improve substitution of old
systems.

Possible development of a
harmonised profile for boiler
inspectors and common
training features.

Usability of the standard, role
of national implementation in
defining inspection classes,
methods for determining
efficiency have been
discussed in detail.

flexible approaches.

The elements of success have
been identified and prioritised.

Not yet feasible.

The standard is useful, but
several questions remain
open, in terms of ambiguities,
missing parts, points of
questionable interpretation.
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the near future. Examples of
cost-effectiveness as-
sessments have to be
provided and discussed.

The quantification of the
relevance of each driver
requires data on impact
evaluation. Impact
assessment surveys should
be implemented.

When the inspection
approaches become more
similar, the circulation of
experts could be a
reasonable option.

A quick revision of EN
15240 would be very useful.



Recommendations and
interaction with energy
certificates

Combining EPBD
requirements with safety
and CFC environmental
regulations

Improvement of inspection
schemes in MS

Boiler and Air Conditioning
Databases

All season heating
efficiency from inspection
data

National approaches to
fixing minimum EP
requirements

Cost-effectiveness of A/IC
inspections

Developments in A/C
inspections in MS

The issuers and recipients are
not always aware of the role
and added value of certifi-
cation and inspection.

The potential to make the
coordination easier is large.

Most MS are convinced that
there is room for the
improvement of their
inspections scheme.

A database for boiler and A/C
inspection reports has been
established in a few MS.

Several methods for the
calculation of all-season
system efficiency are
available; a few of them can
profit from data collected
during inspection.

Single product requirements
fall under the Energy-related
Product Directive, while whole
buildings, and whole
heating/cooling systems are
covered by the EPBD.

A stepped approach could
provide a more cost-
effective approach to A/C
inspections.

The most advanced
regulations on AIC
inspections provide a pre-
inspection phase, and
recommendations on
operation, improvement and
replacement.

Recommendations for
heating/ cooling system
efficiency improvements
should be always included
in the reports.

Several elements for
coordination have been tested
and referenced.

Areas of improvement have
been detected: frequency of
inspections, info to building
owners, control system
analysis, and cost-effective
improvement.

Databases can: help
compliance and control
checks; assess boiler situation
to draw new policies; allow
users to compare their boiler
“passport” with catalogues of
more efficient boilers.

Include seasonal efficiency
estimates in the formats for
inspection reporting.

Only a few MS have
expressed minimum
requirements on heating and
cooling systems, and cost
effectiveness analysis is often
missing.

The way explored by the IEE
HARMONAC project was
found to be an interesting
option to implement.

Considering the limited
number of MS having
produced suitable regulations,
the topic is far from
concluded.
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More effective information
campaigns should be
initiated by Member States.

MS are invited to create
connections in secondary
legislation between actions
related to EPBD inspections
and CFC environmental
control.

Further work is required and
concrete experiences are
needed.

A better targeting of boiler
and A/C databases is
necessary, to justify the large
effort required for creating
them at regional or national
level.

The new mandate to CEN
should prepare a
methodology tailored for a
calculation method to be
used by inspectors.

Heating and cooling system
efficiency should be
considered in MS minimum
requirements; cost-
effectiveness in fixing values
must be taken into account.

Further analysis is needed in
order to clarify the terms of
actual implementation. The
final results of the project
HARMONAC should be
explored.

When other MS issue
regulations on A/C inspection,
pre-inspection and recom-
mendation topics will receive
wider consideration.



Long-term automatic
monitoring of heating & A/C
systems

Interaction of inspectors
with other market actors

The benefits of monitoring
energy consumption have
been clearly demonstrated,
using smart meters, data
loggers connected to energy
measuring sensors and
B.EM.S.

Discussing the benefits of an
interaction between
inspections and other market
actors, interest was raised in
simplified tools for installers,
based on inspection data.

Early examples of smart
meters capable of supplying
energy data to end users and
obligation to monitor energy
consumption are already
available. Further discussion
is needed.

Simplified tools for assessing
efficiency of existing
equipment and estimating
benefits by substitution
should be part of the
inspection process.

MS should ensure that utilities
installing smart meters are
obliged to supply energy
data to the users. Forms of
obligation to install energy
meters on A/C systems should
be experimented.

The raised interest indicates
that the topic needs further
discussion, also in light of the
EPBD Recast Directive.

5. Lessons learned and recommendations

Many Member States are still at an early stage in the implementation of their inspection approach,
especially in relation to A/C systems.

Most chose mandatory inspections for heating and A/C systems. Nevertheless, there are still not sufficient
data and studies to clearly define if advice/information campaigns (Option B) compared to proper
inspections (Option A) are equally effective.

Combined solutions have also been developing, meaning that inspections or pre-inspections are
accompanied by information campaign targeting users. An interesting shift has indeed been detected:
from a rigid definition of the two approaches to a more flexible and combined approach, from an
inspection aimed at controlling the systems to a combination of on-site visits, generation of advice, and
informative supporting campaigns.

The situation could still evolve and change, as many countries are comparing their ideas with the new
information obtained from experiences of other countries. A gradual convergence has been achieved since
2005, considering that, at the beginning of the CA EPBD, each country had different ideas about how to
implement this requirement of the Directive.

To improve inspection schemes, a SWOT analysis was carried out. Current Inspection schemes present
common strengths, weak points, as well as opportunities and threats:
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e verification of actual status e possible high cost
e concrete observation e measuring equipment is required
e creating awareness e skills are missing, even for advice

e provide figures from measurements

e the inspection should include advice to e the application of the advice may not
improve the system match the expectations
* abenchmarking with respect to best systems e  mistakes can occur with measurement and

will be very effective advice

* the inspection may create business e inspections could be perceived as useless,

or as a “fiscal” check

e possible commercial exploitation

The lessons learned during the CA EPBD 2 can be summarised as follows:

e Inspections are a tool in a cluster of actions for reducing energy consumption and CO, emissions.

e The inspections must suggest energy efficiency improvements in the system being inspected; they
should be combined with information and advice campaigns.

e Many Member States have opted for a combination of inspection and information to users, where
the main difference is between mandatory and voluntary approach. Communication campaigns are
no longer implemented in a conventional way, but combined with the promotion of voluntary
inspections, check-up lists aimed at giving advice to end users, offer of small incentives, etc.

e It is not known to what extent training for basic skills for inspectors can be harmonised. Language
differences are seen as a significant barrier to the circulation of experts. A harmonised profile for
boiler inspectors is probably feasible over a long period, but not in the short term.

Important recommendations are already identified:
e On-site inspections should represent (at least for A/C systems) the last step in the framework of

the so-called “graded inspection” scheme (pre-audit, audit, on-site inspection), expected to reach
a higher level of cost-effectiveness.

e Maintenance data obtained from service personnel are useful and probably reliable enough for a
pre-inspection phase. Energy consumption data could be used for benchmarking, both for heating
and A/C systems.

e The on-site visit should sum up different checks: ventilation efficiency, fire risk and gas exhaust
safety, CFC, EPC data collection, etc.

e As inspections are a good opportunity to give specific advice while visiting the end-user premises,
the inspection report should address the non-technical final recipient:

o It should be understandable for non-technicians (owners and tenants).

o It should provide customised advice, suggesting cost-effective measures, mainly focused
on low cost investments.

o It should compare the actual performance with more energy efficient heating systems, and
the existing system type with better technologies (renewable energies, co-generation).

e Member States should ensure that utilities, when installing smart meters, should be obliged to
supply energy data to the users. Forms of legislative obligation to install energy meters on heating
and A/C systems should be experimented.
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Possible topics to be further investigated in the future include the following:

Interaction between inspection and certification (producing an inspection report in combination
with certification, using certification information at inspection and vice versa).

Interaction with Eco-design of end products Directive (component characteristics and limits) and
with Energy Services Directive, including cost-effective methods for identified optimum
requirements for heating and cooling systems.

In-depth analysis of the HARMONAC suggestion of a pre-audit methodology, connecting it with EN
15239, collecting A/C benchmarking values from different studies and methods, and comparing
them with the actual building consumption data, as well as analysing the MS new Regulation texts
for A/C inspections (some of them already adopting parts of the HARMONAC scheme);

Analysing further simplified tools to assess actual and future (after substitution) all-season system
efficiency.
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1 General Information

Since its launching in December 2007, the Concerted Action (CA EPBD 2, 2007 - 2010) organised six major
meetings among Member States representatives, with intensive preparatory work in between. In addition
to plenary sessions devoted to issues of general interest to the 120+ participants in each meeting, it
organised a total of 63 detailed technical sessions for discussing specific issues relating to one or more
of the 5 Core Themes (CTs), 18 of which were devoted to topics related to “Training”. Some Training
sessions were organised in collaboration with other CTs.

The overall progression of this work has been towards ensuring the reputation of the EPBD as an effective
policy instrument in the building construction marketplace through encouraging the establishment of
suitable systems for regulating the competence and conduct of ‘experts’, comprising either assessors or
inspectors’. It thus has a perspective beyond the technical confines of training alone, and in particular it
seeks to advance the potential for harmonisation and mutual recognition of experts, and to highlight key
operational procedures relevant to MS as training programmes mature.

Core Theme 3 Leader Kevin O’Rourke (Ireland) together with Paulo Santos (Portugal) were instrumental in
the development of the Study Tours initiative, a new information exchange mechanism not only between
CA delegates but also inclusive of a wider group of government and national agency personnel working on
EPBD implementation.

Building on the experiences of the CA participants in the period 2005-2007, the initial plan of work
included a long list of topics related to Training; additional topics have been identified since then by the
participants. A brainstorming session at the first CA EPBD 2 meeting in December 2007 was very useful in
defining the topics of interest for the MS to discuss, and their prioritisation. A high proportion of the in-
depth work in delivering on these topics was carried out through a series of small working groups
established over the course of the project.

This report summarises the main outcomes of these Training sessions, including conclusions and
recommendations.

' NOTE: Unless otherwise indicated, throughout this report the term ‘expert’ refers equally to a person qualified to carry out a
building energy certification assessment (‘assessor’) or to a person qualified to carry out an inspection of a boiler/ heating system
or air conditioning system (‘inspector’) under the terms of the EPBD.
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2 Programme of Work

2.1 Description of the action “Training” in CA EPBD 2

According to the EPBD (Art. 10), certification of buildings, the drafting of the accompanying
recommendations and the inspections of boilers and air-conditioning systems are carried out in an
independent manner by qualified and/or accredited experts, whether operating as sole traders or
employed by public or private enterprise bodies.

How to accredit and recognise such experts is left to MS to decide. While approaches may therefore be
highly variable between MS due to the specifics of the local labour markets, training and education of
professionals is an issue of common interest.

In the course of the original EPBD Concerted Action, up to 2007, problem issues were identified and
possible common solutions were explored but not yet finalised and implemented due to the prior need to
focus on the methods and procedural aspects for energy performance characterisation. MS were able to
present the systems and procedures that they are adopting or intending to adopt, and to exchange views
to help them come to some degree of convergence on methods and qualifications. This would be highly
desirable in itself as a visible reflection of a consistent strategic approach. In particular such convergence
could lead to individual assessors or inspectors being allowed to work beyond national borders with little
additional specific training (e.g., to know local regulations better) and ease local difficulties with
shortages of such trained persons or improve the economic aspects of this type of activity.

It has also been appropriate and beneficial to explore and assess the approaches and experiences across
MS, not only in terms of technical competences of assessors and inspectors, but also in terms of codes of
conduct and behaviour. The latter is considered to be most important in the field to ensure the
independence, reputation and ultimate effectiveness of the services provided to building owners by
assessors and inspectors.

2.2 Activities on “Specification and Training requirements”

The approach to this body of work has been to build on the Volume/Quality/Quality Assurance paradigm
developed in the first years of the CA work, 2005-2007. Energy certification of homes, non-residential
buildings and public buildings, inspection of boilers and inspection of air conditioners have been addressed
on a differentiated basis. In the period 2008-2010, the specifications and training issues have included
assessment of operating experiences and development of guidelines in relation to:

e Specifications of fundamental and specific learning outcomes to be demonstrated by persons
intending to be assessors or inspectors

e Specifications of inputs to be demonstrated by training providers by way of entry requirements,
tutor qualifications, duration/ mode, materials and facilities, examination content/ process and
external validation

e The content and transmission of practical advice material to building and system owners on
energy efficiency opportunities

e Approaches and mechanisms for registration of assessors and inspectors, and associated
registration and monitoring of service delivery

e Approaches and mechanisms for quality assurance in the field, plus continuing professional
development (CPD) to maintain or improve service quality

e Approaches to codes of conduct governing matters such as service competence, diligence and
ethical behaviour of assessors and inspectors

e Achieving synergies across the above differentiated tasks.
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3 Actual work in the Training Core Theme

3.1 Overview of work plan

After the brainstorming session in December 2007, in order to identify the topics of most importance and
relevance for participants, an initial ‘shopping list’ of potential topics for discussion was drawn up:

e  Training specifications

e Quality assurance — interface with Core Theme 1: Certification

e Conduct

e Training delivery

e Boiler/ A/Cinspections — interface with Core Theme 2: Inspections
e ISO 9001 as analytical framework

e Mutuality & recognition of assessors across MS

Quality assurance and harmonisation have been on-going issues. Several sessions have taken place around
these and related topics and it is anticipated that further exploration will be pursued in the coming years.

From mid-2008 to the end of 2010, effective data management and the practical establishment, operation
and benefits of central registries for certificates and experts emerged as topics of increasing importance
across several Core Themes, particularly CT 1 (i.e. not including inspectors as Core Theme 2 has led the
examination of that topic). This was reflected in the two joint sessions between the ‘Training’ and
‘Certification’ Core Themes dedicated to these subjects, as well as the Study Tours initiative. The
emphasis is not solely on data management; rather, the scope has extended to looking at the different
models of central registries as enablers to the management and regulation of a quality service by experts,
and of ancillary policy and planning benefits in relation to improving the energy performance of national
or regional building stocks.

3.2 How many categories of experts?

A questionnaire answered by representatives of 17 MS confirmed that the average differentiation across
MS is four categories of experts, and the single most popular combination is three - building certification,
boiler inspection and air conditioning inspection. One MS with seven defined categories of experts
acknowledged that the distinction between mid-range and complex commercial buildings was a somewhat
artificial divide which adds some further complexity in administration, as well as a possible lack of
flexibility in responding to changing market conditions. At the other extreme, in a MS with just one
defined category of expert, legislation is underway to create further distinctions, as a single category of
expert accredited to certify all types of buildings (new/residential/commercial) was found to be
negatively affecting the quality of certificates.

In general, if the approach to accreditation of experts is to automatically qualify existing professionals
(engineers, architects, etc.), then it is likely that fewer categories will be defined. However, if a fully
open market based approach is taken, then it is likely that more categories will be defined. The most
common approach (10 out of 17 MS surveyed) was based on the following 3 generic categories:
Certification of buildings / Inspection of boilers / Inspection of air conditioning systems. Two examples
are illustrated below:
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2 categories of expert: Certification / Inspection of boilers + A.C.

Certification of Buildings Inspection of boilers

Inspection of A.C. systems

3 categories of expert: Certification / Inspection of boilers / Inspection of A.C.

Certification of Buildings Inspection of boilers

Inspection of A.C. systems

The nature of skills required tends to relate closely to the methodology. However, even using a similar or
identical calculation procedure, an obvious distinction may still be made between certification skills for
new buildings (e.g. possibly desk based and not requiring a survey under national rules) and existing
buildings (which will generally require a survey on site, in the likely absence of full drawings and
specifications).

Another point to note is that most MS have not yet specified Continuous Professional Development (CPD)
or on-going requirements for experts, probably due to the relatively early state of implementation. This is
likely to become a challenging issue as feedback and practical experience emerges from the operation of
building energy certification schemes.

Numbers of categories of experts varies between 1 and 7, with on average 4 different categories
defined. The most common distinction is between building certification, boiler inspections and
5 air conditioning inspections.

3.3 Training specifications and delivery

Training specifications and delivery can be considered respectively as being ‘the rules of the game’ and
‘who plays it’. Training Specifications and Training Delivery sessions explored the diversities and
commonalities of approaches in the design and implementation of training programmes to qualify experts
in certification and energy assessment. (While the approaches and principles have generic validity, the
focus of this work has been on skills for building energy certification rather than for boiler or air
conditioning inspections.) The rules and players in the systems of acknowledging experts are defined by
government, and thus training delivery and specification is to some degree defined by national legislation.
The legislative approach to training delivery is a key issue when considering mutual recognition of experts
and the scope and interaction of the Recognitions (2005/36/EC) and Services (2006/123/EC) Directives
(see section 3.10, Codes of Conduct).
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Routes to qualification as an expert/assessor vary between self-declaration of eligibility according to
defined criteria, to training and/or examination. Some MS are reporting successful experiences with
optional training, and in fewer cases the examination is waived if the candidate is deemed to be qualified
via prior experience. An aspect of best practice must be to retain sufficient controls over the standard,
quality and numbers undertaking training/examination. Too much dependency on commercial training
providers has in some cases resulted in an oversupply of assessors, with mixed qualitative results. An
increasing number of MS are directly administering a single national examination in order to ensure a
controlled gateway to entry as a service provider and in some cases as a means of on-going maintenance
of standards, usually in combination with a market based training approach. In other MS, the requirements
of experts are defined legislatively and training providers are limited - usually to a small number of third
level educational bodies. In some cases this has created somewhat of an initial bottleneck, where the
experts are highly qualified but there are not enough in the short term to adequately service the market.

When considering the optimum approach to qualifying experts, it is interesting to note the experience of a
MS with experience of energy certification of buildings prior to the implementation of the EPBD. In this
instance, the approach has changed from acknowledging individual experts to acknowledging expert
companies. This change in approach took place as a more efficient and more flexible scheme was sought,
and it was found that there was no clear correlation between previous experience and ability to deliver a
high quality certificate. There are tasks within the certification and inspection processes which are
routine and can be delegated to a less-qualified individual than a building services professional with 5+
years of experience and a degree, and it was envisaged that a company accreditation approach would
allow flexibility in this regard. At the end of 2010, it was too early to assess the relative merits of the new
scheme in terms of certificate cost and quality. However, future developments will be tracked.

Generally, the majority of MS are delivering training through a combination of government and market
actors. There is a high degree of reliance on existing professional bodies, and academic institutions to a
lesser extent.

Government or nominated agency preparation of training materials has the effect of improving quality and
consistency of training while simultaneously decreasing the costs of training. However it is more
commonplace for a government agency to issue a training specification rather than actually prepare a
detailed curriculum.

Normally training duration for assessors is between 3 and 10 days. For success, the following factors must
be balanced: number of experts, quality of experts (competence and behaviour), effective system of
quality assurance, and adequately specified training requirements.

Training delivery for building energy certification is through a combination of government and
market actors, with a high degree of reliance on existing professional bodies and academic
institutions. Training providers prepare curricula according to government-issued specification.
g Training duration is generally between 3 and 10 days.

3.4 Training the trainers

At the opening meeting of December 2007, there was an invited presentation by Philip Fairey from the US
voluntary/ NGO residential energy rating accreditation body RESNET? in relation to the features,
conditions and experiences of its scheme. This applies solely to experts/ assessors for building energy
certification. As implementation has progressed over the two year interim period, it was timely to re-
examine the RESNET strategies for ensuring high standard training is delivered through a market-based
accredited training provider model.

Although, according to the principle of subsidiarity, each MS may decide its own approach to
implementation, the general recognition across Europe that the quality of experts must be improved
indicates that there is an issue to be tackled. Directly administered, government/national agency training
programmes tend to be costly without necessarily producing the required quality of expert (cf Danish
experience and recent rethinking). Accreditation schemes tend towards bureaucracy (UK), market based
training can result in a variable standard (lreland, France), and the path of self-

2 Residential Energy Services Network www.resnet.us
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certification/automatically recognising experts (Germany, Poland, Norway) is perhaps even more
challenged by lack of standardisation.

The scheme administered by RESNET is a market-based accredited training provider model. In order to be
able to use the RESNET scheme, commercial training providers must submit curriculum and training
materials to RESNET to demonstrate that training will ensure that candidates have the knowledge base
needed to become a home energy rater, and also must employ RESNET-certified trainers that pass a
stringent online national rater trainer examination. RESNET delivers and administrates the national
examination for trainers. In addition, continuing professional development (CPD) for trainers is specified
by RESNET, along with formal training on effective vocational education for adults. Key to this ‘federal’
model is harmonised methodology and language, which is far from the reality across the EU. This
notwithstanding, the RESNET scheme provides an example of a relatively flexible model with light
administrative cost overheads which may be of value in considering a pan-European qualification scheme
or even a MS scheme within its own borders. In European countries which have set mandatory training as a
pre-condition for experts, similar operational models with pre-qualifications for trainers, but with less
intensive oversight of trainer quality assurance, are to be found - for example in Portugal and Ireland.

Mandatory trainer qualifications contribute towards standardised training. RESNET ‘federal’
scheme is dependent on harmonized methodology and language but provides a useful flexible
5 lightweight model when considering a pan-European qualification scheme.

3.5 Guidance on high quality training materials

CA participants examined the applicability of different modes of training delivery according to the subject
type. The primary mode across MS was found to be classroom based training. E-learning, as demonstrated
through the RESNET model (see Training the Trainers, section 3.4) is considered to have significant
potential as a medium of training delivery, both at national/regional level and in particular when
considering the potential for pan-European harmonised materials and approaches.

Examples of the process of standardising training materials were examined:

e The Croatian UNDP (United Nations Development Programme) handbook;

e The Spanish approach, by defining learning outcomes and oversight of commercial/ market based
training providers;

e The Irish experience of auditing commercial training providers.

Key issues identified were:

e Lack of national political will for harmonisation.

e A pan-European unitary database could at least enable the exchange of information and
experience and help sharing the knowledge between MS. Access to the database should be free
to all professionals that have interest in the field.

e A survey guide should be based on what to look for and where to look. The aim would be to offer
a common tool describing basic needs and relevant stages of surveying work and to provide
supporting materials for practice.

It was concluded that the development of such material may be worthwhile but is beyond the scope of the
CA. However, the CA could provide for instance necessary and common boundary conditions and
requirements, which could then be elaborated within a project from one of the EU programmes.

E-learning is currently under-utilised in training delivery, and has potential at both national and
trans-European level. A survey guide has the potential to develop as a harmonised module within
g a suite of training materials.
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3.6 Creating opportunities for shared learning

The need for on-going training or continuous learning coupled with the acknowledgement of experts either
as individuals or as companies stimulated the discussion on shared learning. This focussed primarily on
building energy certification, i.e. inspections are not included. The ENFORCE? project (European Network
for the Energy Performance Certification of Buildings) has undertaken a comparative study on replicable
best practice in the training of experts. ENFORCE includes seven partners from Italy, Portugal, Spain,
Slovenia and Greece working closely with the relevant stakeholders at national and European level. The
training approach in Austria is also addressed by the project. A workshop with the project representatives
focused participants on identifying opportunities to create shared learning across the chain of actors
responsible for service quality and quality assurance in training provision and qualification of experts.

The menu of topics and potential opportunities examined in this process included the following:
Shared learning between software developers:

e  Provision of standardised software modules/ templates

e  Cooperation in development of software modules

e  Quality assessment/ rules

e E-learning courses

e Limiting the number of companies allowed to develop approved software.

Shared learning between training developers or providers:

e  Stricter enforcement of EPBD stimulates better training provision

e Develop mutually recognised (across MS/ regionally) training provision or agreements between
training bodies

e  Single national examination promoting minimum training standards.

Shared learning between experts:

e Develop the online community - bulletin boards / discussion forums / networking

e Support initiatives by assessors and inspectors - professional associations, competitions /
recognition of expertise / best practice

e  Accreditation of minimum size (10+) companies of experts
e  CPD seminars

Shared learning between different groups in the quality chain:

e  Avoid one-way communication only

e Cooperation between home owners (residences associations) and municipalities / local
authorities

e Enforcement on minimum quality standards
e  Fixing price levels (not always legislatively possible)
e Expand the range of projects similar to ENFORCE.

Within the above menu, the topics identified as offering the most promising opportunities were software
training through e-learning, feedback of areas of candidate weakness in national examinations, and active
on-going interaction with professional associations. Collectively such initiatives can contribute to a
progressive upskilling of persons offering and delivering building energy certification and inspection
services.

3 ENFORCE, Intelligent Energy Europe - IEE project number IEE/08/599 www.enforce-een.eu/eng/

1-75



As the core theme of training of experts is taken forward, it is anticipated that this discussion will
continue and broaden to include a wider range of building industry workers. Future directions include the
expansion of the quality chain to include building installers and construction industry professionals, the
inclusion of more MS in projects similar to the ENFORCE project, and possible extension of support by
government/national agency actors to enable the shared learning of building energy certification assessors
and inspectors, training providers and agencies and software developers.

The ‘quality chain’ of actors should include building installers and construction industry
professionals. Government and national agencies should enable shared learning of building
g energy certification assessors, training providers and software developers.

3.7 Requirements of experts and qualifying examinations

This topic probed more deeply into the specifications or requirements for experts set by the national
authority in each MS. The diversity of requirements remains a barrier to harmonisation. In general, high
entry requirements are a necessary but not sufficient condition to ensure high quality (although this is
contradicted by the experience of one MS). High entry requirements do not lessen the dependency on a
robust and effective quality assurance scheme. The recourse to market based training providers has
resulted in a variance in the quality and standard of training in the marketplace, and therefore providing
national examinations is a strategy for standardising the qualification. Acknowledging experts individually
(as opposed to companies or accreditation schemes) may be a barrier to peer learning.

Some trends identified were:

¢ In most countries, a prior level of educational qualification is mandatory. For experts in energy
certification of buildings, this is usually a university degree; for boiler and air conditioning
inspectors a diploma is usually required.

e The dominant background of an assessor is engineering and architecture and as expected the
background of inspectors of boilers/ air-conditioners is engineering or heating/ air-conditioning
technician respectively. In the majority of cases experience is a prerequisite for experts.

¢ National examination and training are the most popular tools for qualifying experts.

Qualifying examinations are one of the least harmonised topics of the EPBD implementation in MS.
Differentiated approaches reflect divergent starting points, past national practice, and variant structure
of national legislation. Nevertheless, the majority have introduced a qualifying examination (or are
planning to do so in the near future), with varying degrees of rigour. In the case of assessors, examination
durations vary between 45 minutes and 4 hours with an additional practical/ case-study element.

Not all MS intend to keep the same system in the future, as some plans were undoubtedly ‘last-minute’.
Qualifying examinations represent a significant aspect of the quality assurance process, and as such are
key to the reputation of certification and inspection programmes. The only two clear commonalities in
qualifying examinations across MS are surveying and general EPBD information modules.

Many MS have introduced, or are planning, qualifying examinations to ensure quality of building
energy certification assessors across varying standards of training provision. Examination
g durations vary between 45 minutes and 4 hours with an additional practical/case-study element.

3.8 Harmonised profile for boiler inspections

Although EU harmonisation will be difficult to achieve for the analysis and certification of buildings, there
would seem to be a better prospect for such an approach in relation to plant inspection. Boilers, air-
conditioning units, and other components of heating and cooling systems are often made by large
manufacturers for international markets, so greater similarities between the installations in different
countries might be expected.
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In the Concerted Action, efforts have been made to identify similarities between the inspection schemes
being set up by MS that have chosen option A of Article 8, and identified what moves towards
harmonisation were feasible and desirable. Key issues to be considered in any movement towards
harmonisation were discussed and are as follows:

o what advantages may be expected from harmonisation;

. are they worthwhile in relation to the effort;

o how should existing schemes be analysed to determine common characteristics;

o what are the critical features that should underlie a harmonised scheme;

o what plans, at national and European level, should be made for effective adoption.

It was concluded that, although there were no insuperable barriers, moves to harmonisation were unlikely
to occur spontaneously except, perhaps, between pairs of neighbouring countries with similar systems and
traditions. Language is a major barrier. MS would need to envisage powerful advantages to induce a
commitment towards harmonisation. These might emerge in time, when more experience from inspection
schemes had been gained and there was a greater consciousness of their costs and benefits. Otherwise, it
appears unlikely that EU-wide harmonisation would evolve in the foreseeable future, unless a Directive
were to require it.

A harmonised profile for boiler inspectors will probably be feasible over a certain period of
time, but it is certainly premature at this stage of development.

3.9 Towards harmonisation for mutual recognition of experts

Mutual recognition of professional qualifications is a fundamental principle of the EU and this is clearly
established in Directive 2005/36/EC on the recognition of professional qualifications with regard to mutual
recognition of professional experts. Although the EPBD clearly allowed countries to define an independent
technical methodology for the implementation of the Directive, a certain amount of convergence of
principle can be identified. However, the procedure for the training and registration of an expert within a
MS is not limited solely to the knowledge of the technical methodology, but generally includes prior
technical education, skills in surveying, knowledge of the local building regulations, administrative
procedures, and a code of ethics.

MS have developed their own systems for the training and registration of experts. The scope of work on
this topic has been to identify possible approaches to harmonisation of the systems and procedures for the
recognition of experts, specifically for MS to be in compliance with the Directive for the mutual
recognition of professional qualifications. At the same time, in spite of the considerable diversity in types
and levels of qualifications for experts across MS, and even across regions within the same MS, there are a
number of MS with similar methodologies and/ or building practices. The identification of these
commonalities could facilitate the mutual recognition of experts.

The topic was not one upon which a specific conclusion could be reached. However the main points arising
from the discussion were:

e There is a strong tendency to focus on the differences between the MS rather than the
similarities;
e  The concept of mutual recognition of experts is one which is met by resistance from MS;

e It is not clear how mutual recognition would benefit the client or end user, although obviously it
could be to the advantage of the expert;

¢ An additional point raised during the discussion was that this did not necessarily further the aims
of the EPBD, i.e. introducing mutual recognition of experts would have no direct material effect
upon energy savings in buildings. Whilst there might be an economic benefit arising from a wider
market of experts, there was no discernible energy benefit;
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e Although it might not be practical to harmonise the technical knowledge of the expert, the route
to qualification, e.g. examination, etc., could be harmonised and an EU examination could be
devised, with different content for the various MS.

Many participants did not feel that this was a topic which could be carried forward with a reasonable
possibility of success. A number expressed the opinion that, to date, there had not been many issues with
requests for mutual recognition. At the same time, it was noted that the EPBD recast is highlighting this
issue: Member States should take account of Directive 2005/36/EC on the recognition of professional
qualifications with regard to mutual recognition of professional experts which are addressed by this
Directive, and the Commission should continue its activities under the Intelligent Energy Europe
Programme on guidelines and recommendations for standards for the training of professional experts
addressed by this Directive. Furthermore it is to be expected that as the number of experts increases in
all MS, the potential for transfer of experts between MS will also increase.

Harmonisation remains a problematic issue; but remains on the agenda as emphasised in the
EPBD Recast. It is anticipated that as the number of experts increases, the potential for transfer
g of experts between MS will also increase.

3.10 Codes of Conduct

This topic was identified during the discussion on Training Delivery, as it was observed that the way in
which MS accredit/qualify experts has consequences for the implementation of the Services Directive
(2006/123/EC) and the Recognitions Directive (2005/36/EC). These and other issues of independence and
conduct need careful consideration in order to ensure effectiveness in implementing the EPBD.

The figures below give a ‘snapshot’ of what proportion of MS (out of 22 MS surveyed) have Codes of
Conduct for experts, and whether experts qualified in other MS are recognised.

B 8 MS have no mutual
recognition of experts

M 14 countries with rules
on codes of conduct

7 MS have mutual
recognition of experts
qualified in a limited
number of MS

M 8 countries without rules

on conduct
6 MS recognise experts
qualified in all other MS
Figure 1: MS with defined rules on conduct Figure 2: MS with mutual recognition of experts

In addition, the preparatory questionnaire asked participants to identify the most important issues
covered by codes of conduct. The top priority issues were legal obligations and framework, insurance and
professional liability, independence of conduct (conflict of interest), the relationship and obligations
between experts and their clients and issues concerning costs/ fees, and guide pricing.

The following issues in defining codes of conduct for experts were considered:

Independence

Key questions addressed here are: What do rules on independence mean for the possibilities for
recommending and carrying out energy savings? What barriers lie within rules on independence when it
comes to promoting energy savings in buildings? How can rules on independence be set up to promote
energy savings in buildings? And finally how can independence be combined with for instance ESCO
activities?
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Independence of experts is a major issue of the EPBD, especially in order to ensure the quality of
certificates and the suitability and accuracy of the recommendations on accompanying advisory reports.
Codes of conduct can address this issue by requiring that the expert makes a declaration of conflicts of
interest. In addition, more stringent rules are in force in some MS, whereby estate agents are explicitly
prohibited from certifying properties in which they have a financial interest, regardless of disclosure or a
self-declaration on conflict of interest. It is also necessary to make clear that experts must not stand to
gain financially as a consequence of the client implementing recommendations made in the advisory
report. During the discussion it was concluded that enforcement of the independence rule was
problematic, and that automatic acknowledgement of experts qualified in other MS may increase this
challenge.

Intensity of rules on codes of conduct

There are three main ways of recognising experts. These are via government approval, accreditation/
certification, and no approval necessary. A national setup for recognising experts has consequences for
which EU rules apply to codes of conduct, and therefore consequences on how intensely codes of conduct
are regulated. What does intense or not very intense regulation mean for promoting energy savings in
buildings? (Further discussion on Complaints and Disciplinary procedures are detailed in chapter 3.11).

Large or small companies

The national setup on recognition of experts also has consequences on whether the setup promotes small
or large expert and inspector companies. Does this have an effect on the possibilities for promoting energy
savings in buildings?

Complaint procedures

What level of quality may the building or system owner expect when receiving a certification for his/ her
building or inspection of boiler or air-conditioning system? This is partly influenced by the national setup
for recognising experts. What do differences in complaints procedures mean for the possibility of
promoting energy savings in buildings?

Data security

Confidentiality vs. publicity of energy data is a theme with which every MS must engage. Obviously the
more public certification and inspection data may be, then the easier they will be to use in promoting
energy savings in buildings. But differing institutional arrangements across MS will lead to variable
conclusions as to who should regulate data security and how does a country balance need for publicity vs.
the consumer’s need for privacy.

Key conclusions were:
e There should be rules ensuring that experts are independent (as required by the EPBD).

e Establish if and how the Directive on the recognition of professional qualifications (2005/36/EC)
(‘Recognitions Directive’) applies to the scheme in question. This in turn decides the
applicability of the Directive on services on the internal market (2006/123/EC) (‘Services
Directive’) to the scheme.

. Ensure there is not a conflict between the national codes of conduct and the three Directives
(services, recognitions, EPBD recast).

e  Focus on rules on liability insurance, independence of conduct and prices on services. These are
frequent topics within national regulations.

e MS will need to address any threat to quality that might arise if mutual recognition of
qualifications were to be proposed on the basis of ‘lowest common denominator’ standards of
competence - for example by requiring localisation training as a supplement.

The Recognitions and Services Directives should be taken into account when setting up rules of
codes of conduct for EPBD experts. Ensuring independence of experts is a high priority across
5 MS, although there are significant challenges in enforcing this rule.
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3.11 Complaints & disciplinary procedures

This is analogous to the discussion on the Quality Assurance (QA) of certificates, in that the majority of MS
have not yet adopted a definitive approach, and there is a lack of practical operational experience.
Therefore, the focus was on providing MS with reference points and key issues for consideration in
defining, designing and implementing procedures and processes for handling complaints and disciplinary
cases. Two main types of complaints were defined:

e Complaints arising as a result of the QA process - issues with conduct/professional behaviour or
technical error of experts;

e Complaints originating outside the QA process - complaints about the scheme from householders,
building owners, experts, members of the public.

Complaints arising as a result of the QA process account for the majority of the complaints processed. Best
practice identified to date is to assign a penalty points system to different categories of mistakes with de-
registration or withdrawal of an expert’s licence to practice as the ultimate penalty. This results in a
transparent and fair system for dealing with errors. Another key finding is that the majority of errors
picked up by the quality assurance seem to be ‘minor’ errors - typographical/clerical rather than
deliberate falsification. Not many complaints are received from the public; perhaps at this early stage the
consumer is not well informed enough to know what to expect from the assessor, and hence is not in a
position to complain. In one country, the majority of complaints (arising from outside the QA process) was
from assessors/ inspectors registered as complaining about the amount of paperwork required!

The MS participants, faced with given complaint scenarios, agreed with the idealised process by which the
complaint should be dealt with. As can be seen from the table below, there was strong agreement on how
the complaints & disciplinary procedures should be developed by MS.

The organisation that
manages the scheme -
NGO/certification
institute

Acknowledgement body/
consumer organisation.
Provider of advice on
model contract between
assessor and client.

Agency/
acknowledgement body

Qualifying agency/
administration body

Issuing authority

If it is easily resolved
the certification body
deals with it, more
complex than a
consumer body

Investigation, following
a defined procedure

Does the assessor
admit the mistake? If
not, agency appoints a
competent, neutral
expert

1. Check accuracy

2. Interview assessor
3. Identify source of
error

Complaint is noted,
complainant is

interviewed, claims
investigated, report

New certificate issued,
warning to assessor, re-
examination, additional
training, check assessor's
other certificates, no fines
but assessor should bear
cost of re-issuing
certificate

1. No action
2. Some action necessary
3. Serious action required

1. Assessor is wrong

2. Client is wrong

3. System is wrong/ bad
guidelines

Negligence, poor quality
training, misinformation
from building owner

Complaint dismissed or
upheld

Accumulated points
system, remains on
assessor's record for
some time

If assessor not
satisfied with
outcome then case
must be resolved
legislatively

Suspension/ re-issue
of certificate,
retraining, owner
pays for new
certificate

No consequences,
temporary or
permanent
suspension

Communicated to all
parties involved

For severe complaints,
suspension and lower
tolerance of mistakes on
re-registration

1. New certificate issued
2. Certificate remains as
valid

3. Procedure is
corrected

Client/owner notified if
certificate incorrect

Communicated to all
parties involved

Sanctions are in place in most MS although in general these are used infrequently. There is clear
convergence on the approach to resolving complaints and applying disciplinary procedures. An
appeals process is necessary but can be time-consuming and costly.
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3.12 Quality assurance of experts

Participants in this work topic tried to identify the most suitable approaches, common difficulties and
obstacles, and directions for planning, implementation and further development of QA systems. A
questionnaire was circulated to MS in order to update some facts and figures. The general conclusions
about the role of QA systems in certification schemes were:

e Certification schemes are challenging to implement and must be well planned and managged
from the financial and organisational point of view. The legitimacy of each national EPBD
framework depends on their quality and reliability. Certificates serve not only as an evidence of
actual state and conditions: if correct, they and their accompanying recommendations provide
an explicit basis for planning of improvement measures, influence real-estate market value,
offer indirect information about expected operational costs, and help build up comprehensive
benchmarking databases, which are fundamental for shaping of strategies on the national level.

e  Without instruments for evaluation of quality of certificates it is questionable if and to what
extent the above tasks are fulfilled. Also, trust on the clients’ side can be compromised if no
safety mechanism exists, which would offer a ‘value-for-money’ guarantee.

e Quality assurance systems are thus a vital component of certification schemes. They must be
introduced in a timely manner, be transparent and with clear rules, and perform not only
penalisation tasks but also educational and motivational ones, with the aim to constantly
improve the scheme in general.

Quality assurance is a vital component for ensuring the reputation of the certification schemes.
The next stage focus is providing feedback to trainers, coupled with readiness to impose
g penalties/ sanctions on experts who fail to deliver a consistent quality of service.

3.13 Experiences in managing central registries

Nearly all MS are running ‘live’ building energy certification schemes at this stage, and therefore
registration and associated quality assurance systems for experts/ assessors, plus lodgement and
management systems for the data on the performance of buildings and/ or heating/ cooling systems, is
becoming a more central issue. An emerging issue is that minimum QA requirements specified by the EPBD
recast also highlight the need for effective database management. This finding was echoed across other
Core Themes (especially Certification and Inspections), and this topic will be further explored in the CA in
the future.

m 18 MS d/b managed by
central, official authority

M 16 MS have central d/b = 3 MS d/b managed by

m 3 MS have regional d/b regional, official authority

4 MS have no d/b 2 MS d/b managed by

M Other private company

M Other

Fig 3: How many MS are opting for a central registry Fig 4: Responsibility for central registries

Although the majority of MS are convergent on the issue of a single central database (d/b) with oversight
by the national authority, in many cases the functionality of the registry and the extent of the information
gathered is very limited, which in turns limits the potential usefulness of the data arising from
certification and inspection schemes.
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Outcomes from this discussion included MS concerns about the set-up cost of a comprehensive IT system.
Very few MS are operating a single integrated system with a range of functionalities (including billing,
credit control, experts’ forum and help desks/ communications centre) including direct interaction with
the experts/ assessors. Although there is considerable design and financial overhead in the investment and
set-up phase of such a system, there is more potential for the system to be self-financing as well as easing
the administrative burden of implementation, verification of compliance, and achieving active follow-
through and impact in conjunction with other national or regional policies, e.g. incentives. Identifying
such self-financing or ‘revenue neutral’ models is likely to be a high priority topic in the coming
discussions, and it is intended to explore this further, and provide MS with best practice models.

Very few MS are operating a single integrated system with a range of functionalities (including

billing, credit control, experts’ forum and help desks/ communications centre) including direct

interaction with the experts/ assessors. Identifying a range of financing options for set-up and
g operation of single integrated systems is key to progressing this issue.

3.14 Design, operation & financing of central registries

Effective database set-up and management is an issue coming to the fore across all the Core Themes of
the Concerted Action. There are several distinct operational areas - training, examination, registration,
software, quality assurance, finance, administration etc. - that can be brought together in a single
integrated administration system.

The focus for this topic has been on the MS which have the most developed and mature administration
systems, with the goal of highlighting key successes in the form of best practice guidelines. Among the
summary recommendations emerging from this work are as follows:

Design of central registers

e  Specify/describe all business processes in detail

e Define all information relevant to the system, including technical aspects
e Plan the project according to available resources

e Define the requirement for software developer skills

e A key interface is the interaction of the certification methodology/ software and the central
registry (databases)

e Validation of data

e Definition of data relevant for others topics relating to energy efficiency (e.g. EU Energy Services
Directive)

Operation of central registers

e Management of the central register should be maintained within the energy agency but day to
day operation should be outsourced. Energy agency should focus on development of energy
policy.

e Deciding who has access to information and the level of information available in the central
register is important. Take care of privacy issues.

e |t is desirable to include all inputs as well as energy performance certificate results in the
database (such that a certificate could be reproduced from the data).

e Quality assurance data is particularly important for meaningful analysis and recording of
findings.

e Look to possibilities for synergies with other databases/ tools on the building stock in order to
maximise use of data gathered for informing reporting/ policy requirements.

11-82



e  Customer support can be resource intensive. Some countries do not offer phone support but only
by email.

e Volume of data storage can be an issue as file sizes may be large e.g. photos of the building.

e Use register to gather information for other requirements e.g. reporting on the Energy Services
Directive (Directive 2006/32/EC on energy end-use efficiency and energy services)

Financing of central registries
e The business model and budget for the central register should be defined beforehand, taking into
account the business model of the scheme.
e Self-financing model vs. non-revenue model or somewhere in between.
e  For which financial issues should the central register be used?
e Fee management + invoicing management

e Think beforehand about the costs related to consulting other non-free databases
(fee/consulting). These costs have to be included in the global costs of the central register.

e Think beforehand about the costs of improvement of the central registers. These costs have to
be included in the global costs of the central register.

e  Some MS could retrieve money from selling information from the central register to third parties.

The nature of this topic is complex and extensive, so that the discussion is not actually concluded. As
certification and inspection programmes continue to develop, the multi-functional central register will
become key to EPBD implementation in a manner that maximises compliance and benefits. In this regard,
the pilot Study Tours initiative, described next in more detail, focused on central registers/ national
administration systems.

Strategic mapping and scoping of the design of central registries is vital from the outset.
Demonstrations of functionality options, and discussion of detailed finance functions and
g budgetary items should continue to be shared e.g. during Study Tours.

3.15 Study tours

The study tours on the topic of central registries took place in May - June 2010. Host countries were
Sweden, Ireland, Belgium and Portugal. Visitor MS were Austria, Croatia, Germany, Greece, Ireland,
Portugal, Malta, Italy, Luxembourg, The Netherlands, Belgium and Slovenia. The areas of highest priority
for investigation were (broadly categorised) database structure, quality assurance and finance models.

The concept of the study tours was born in 2009, as a group of Concerted Action members were informally
discussing work practices. During the discussion, the group agreed that there was much value to be gained
from ‘hands-on’ work shadowing - i.e. actually witnessing and working with the systems that different MS
have developed in the course of EPBD implementation. During the CA meeting working sessions, it is often
challenging to present a topic that is broad enough to interest a wider audience but also sufficiently
detailed to provide value to those working closely with designing and operating administrative and
technical systems supporting EPBD implementation.

In public administrations, it is a major challenge for civil servants to design fair, transparent, workable,
efficient systems that are supported by legislation, accepted by and useful to the general public, and
which can effect (in this case) energy savings and attitudinal shift towards a more energy-efficient built
environment.

Key learning goals were declared in advance by participants, namely database structure and set-up,
quality assurance procedures and financial models. Other topics of interest were certification software,
data protection, sanctions, statistics, training, procedures, certification of public buildings and
inspections.
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The participants rated a high level of satisfaction average (4.2/5) indicative of how well these key
learning goals were met by the host countries. Participants also scored each learning with respect to
feasibility of implementation, that is, how realistic it would be to incorporate the measure into one’s own
national EPBD implementation programme. The average rating for such feasibility of implementation was
3.5/5. A specific example of a measure implemented as a consequence of the study tours information
exchange was an innovative customer service technique, which resulted in a 30% time saving on the
previous approach.

Participants also committed to a range of follow-through actions, the most popular of which were:
meeting with decision-makers and/ or key players and reporting findings and suggestions; evaluating in
more detail the feasibility of introducing opportunities identified; and reporting findings and suggestions
to other authorities or entities involved in EPBD implementation in the participant’s home country.

There is a saying ‘The devil is in the details’ meaning that the most difficult part of a task is in the
many small details. Study tours are designed to tackle the day-to-day details of implementation -
enabling delegates to ‘learn by doing’, working alongside EPBD teams, clarifying procedures, identifying
and replicating best-practice systems. On study tours, delegates focus on the ‘mechanics’ in the design
and operation of day-to-day programmes to enable national and EU-wide certification and inspection
regimes.

Overall, there was a very high degree of satisfaction among participants regarding the quality,
suitability and practical value of the direct ‘hands-on’ information, experiences and insights
gained through the study tours.

4 Main outcomes from the Training sessions

Categories of experts Convergence of majority of MS on 4 categories. ~ Too large a variety of  Informing mutual
Less differentiation of building categories than experts/ assessors is a  recognition schemes
previously anticipated. barrier to across MS

harmonisation.

Training Wide variety of specifications, in many cases Forms starting point for ~ Codifying the modules

specifications legislatively defined. Convergence on single discussion of related and detailed content of
national examination (per category of expert) to topics and advancing a model training
ensure training standards. Continued reliance  harmonisation. specification. Mapping
on professional associations and academic regional potential for
bodies. recognition of experts.

Training delivery Structural approach to implementing training / No, but most MS have Consideration of
accreditation programs. Mix of public and private  selected their solutions interaction with other
sector providers with accreditation oversight among a limited set of Directives on
systems. Decreasing cost of training without options. Role of recognition of
deteriorating quality of training is a key issue of ~ government in oversight professional
concern. and examinations. qualifications and

provision of services
is important to design
of training scheme.
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Training the trainers

Guidance on high
quality training
materials

Requirements of
experts

Qualifying
examinations for
experts

Harmonised profile
for boiler inspections

Towards
harmonisation for
mutual recognition

Codes of conduct for
experts

Maijority of MS recognise the need for improving
the quality of experts. Goal is to identify
lightweight flexible administration model for
qualification of experts. Presentation and
discussion of the U.S. based RESNET approach -
market-based accredited training provider model.

Training delivery mode was considered in relation
to type of learning material. Classroom training
is the dominant mode of delivery in MS.
Proposal for pan-European online building survey
guide/ process for identification of building

typology.

Requirements vary from building-related degree
plus 3-5 years’ experience to attendance at 2
week training with no prior experience. Some MS
use company accreditation following 1ISO 9001
model. Very few MS have CPD requirements at
this stage.

Primarily a tool for standardisation and QA.
Common modules among MS are surveying
techniques and general EPBD information.
Maijority of MS convergent on solution of national
qualifying examination.

This category of persons shows the most potential
for harmonisation, as recommended by
HARMONAC*. Similarities identified. Lack of
political will among MS to advance on this issue.

Mutual recognition is a low priority for MS; the
potential benefits for increased energy savings
must be identified.

Key issues: independence, intensity of rules on
codes of conduct, business configuration, data
security and complaints procedures. Structural
approach to training delivery defines scope of
interaction between services, recognitions and
EPBD recast Directives.

Pros and cons of
different MS approaches
to qualification of experts
have been identified.
Improving trainer quality
is an effective strategy.

Actual materials
development was beyond
scope of CA,;
harmonisation/
standardisation on-going
development issue.

National examination is
a strategy for
standardising the
qualification of experts.

Divergent starting points,
past national practice,
and variant structure of
national legislation.

Pre-inspection scheme
should be linked to
certification and be
adaptable to local
conditions.

CA participants are
doubtful about prospects
and feasibility of mutual
recognitions for experts.

Only a few MS have
formal codes of
conduct for inspectors/
assessors.

4 HARMONAC, Intelligent Energy Europe - IEE project number EIE/07/132 www.harmonac.info
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RESNET may be a
useful model regarding
pan-European
qualification of
experts. Similar
models exist in some
MS.

Cooperate with other
projects aimed at
elaboration of a
common and open EU
building surveying
procedure. Potential for
e-learning should be
pursued.

Boiler inspection is
the most likely
category of experts
for harmonisation.

There is very limited
scope for
harmonisation unless
and until common
certification and/ or
inspection
methodologies are
established.

Harmonisation
possible but unlikely
unless required by
legislation.

Future solutions to be
found through common
methodology and/or
increased interaction
between national
qualification schemes.

Experiences in practice
with procedures for
disciplining, sanctions,
managing complaints,
appeals etc. merit
detailed consideration.



Complaints &
disciplinary
procedures

Quality assurance
(experts)

Quality assurance
(certification)

Design, operation &
finance of central
registers

Experiences in
managing central
registries

Creating
opportunities for
shared learning

Not yet underway in most MS. Participants
confirmed clear consensus in how an idealised
procedure should be defined. Most complaints/
mistakes arise as a consequence of the quality
assurance process and can be classified as
‘minor’ in nature (but not necessarily minor in
impact).

Cost of effective QA is an issue for many MS;
examples of intensive phases (at start-up/ early
stage) and lighter but effective strategies
identified.

Most MS at early stages of certification and
therefore a lack of mature robust QA schemes in
operation. Comprehensive documentation of
developing QA schemes across MS

Benefits, scope, functionality and financing of
central administration system/ database set-up.
Sufficient IT resources; different approaches to
financing dependent on whether start-up capital is
available. Possibilities for synergies with other
databases/ tools and maximising use of data
gathered for informing reporting/ policy
requirements.

There is a large need for database management
to improve certificate quality, enable cost-effective
QA, enable compliance monitoring and provide
input for national intervention programmes. Up-
front cost outlay a leading issue for many MS.

Discussion on on-going training/ continuous
learning coupled with the acknowledgement of
experts either as individuals or as companies.
ENFORCE project informing overview of training;
workshop focused on improving information
exchange in quality chain of EPBD professionals.

Disciplinary procedures
are an essential part of
certification that
remains to be developed
in most MS. However,
legislative basis for
sanctions is often in
place.

QA is an on-going issue
on which exchange of
MS experiences will be
important.

Scope to pursue further.
QA is a vital
reputational/ public
confidence issue.

Functionality of central
register becoming more
challenged by QA
requirements and
monitoring compliance
etc.

Need to give MS clarity
and confidence on value
for money and policy
benefit of strong central
registry systems.

Topic concluded for the
time being; CA provided
models and ideas for
supporting peer learning
opportunities

Developed systems not
in place in most MS.
Likely procedures to
follow national
consumer legislation
& professional
association codes.

Next stage focus is
providing feedback to
trainers and experts.

To be revisited when
more developed
systems in place

Focus on
strengthening the
functionality of
central registries to
enable effective
interrogation of data to
inform building energy
upgrading actions.

Need to continue
sharing experiences
and ideas, with a focus
on financial models
and planning.

Expanding the quality
chain of EPBD
professionals to
include building
installers and
construction industry
professionals

5 Conclusions and recommendations

Two key objectives continue to inform the work of Core Theme Training. Firstly, to ensure the quality,
reputation and effectiveness of EPBD implementation (building energy certification and inspection) in the
construction and property marketplace, it is vital that Member States adopt robust arrangements whereby
the service providers (experts in the form of assessors and inspectors) operate to high standards of
competence and conduct. Secondly, while recognising the principle of subsidiarity, it is highly desirable
that all possible opportunities are identified and appropriately pursued by Member States in respect of
harmonisation of approaches and scope for mutual recognition of qualifications of experts.

Significant progress in identifying, mapping, analysing and reporting on a number of detailed priority
constituent issues has been made during the course of the Concerted Action to date. The following are
summary conclusions and recommendations:
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e The role of experts under the EPBD should be seen as a “top up” to the qualifications of existing
professionals rather than the creation of a new profession.

e Specifications and training requirements for experts are highly diverse across MS, even regionally
within some MS. Requirements range from stringent (e.g. engineering degree + 5 years’
experience) to self-assessment. The task of harmonisation is challenged by the variety of
delivery mechanisms and qualification routes.

e Nonetheless, there is clear potential for groups of MS (linked regionally/ linguistically/ common
methodology) to engage in mutual recognition of experts, and it is strongly recommended that
work towards formalising the mutual recognition process is commenced.

e In particular, examination as an entry condition is an effective mechanism towards enabling
harmonisation, and can offer significant opportunity to advance the harmonisation agenda.

e A solely market-based solution to training has in some instances resulted in a wide variance in
the quality of the training offered by commercial training providers. In principle, while a market
based approach is appropriate, it is then essential that effective methods of carrying out quality
assurance of training providers are established.

e The structural approach in MS to training delivery and qualifying of experts defines the scope of
interaction between the Services Directive (2006/123/EC), the Recognitions Directive
(2005/36/EC) and the EPBD recast. MS need to be aware of the requirements of these Directives
as this has direct impact on the legislative basis for mutual recognition of experts from other MS.

e However, irrespective of progress on such mutual recognition, there is clear benefit to EPBD
implementation and reputation from the comprehensive codification of codes of practice/
conduct. An important subset of this agenda is the codification of complaints, disciplinary and
appeals procedures.

¢ Independence of experts is especially important towards ensuring the quality of certificates and
the suitability and accuracy of the accompanying recommendations. Conflicts of interest can be
addressed through a combination of mandatory prohibitions and transparent declarations within
codes of conduct. Experts must not stand to gain financially as a consequence of the certificate
or accompanying recommendations.

e Effective acquisition and management of the data generated by implementation (registers of
assessors, certificates, training providers) is a particular current challenge facing many MS. Cost-
effective/ self-financing models for central registries must be presented to MS, in order to
encourage development of administrative/ ICT infrastructure sufficient to facilitate the quality
assurance and other requirements of the recast EPBD.

Future directions are indicated in the EPBD recast, including ensuring that ‘an adequate number of
installers and builders should, through training and other measures, have the appropriate level of
competence for the installation and integration of the energy efficient and renewable energy technology
required’, cognisant of the ‘Directive 2005/36/EC of the European Parliament and of the Council of 7
September 2005 on the recognition of professional qualifications with regard to the mutual recognition of
professional experts’. Future directions for harmonisation of methodologies and experts include:

e Towards EU harmonisation - modularised training tools, examination

e  Surveying skills

e Training assessors in extended fields of competence - and codification of qualifications in these
fields

e Differential top up training for different foundational disciplines - architects, building engineers,
HVAC engineers, building surveyors, renewable energy system installers

e Training the building workforce - installers, testers, technical HVAC systems, renewable energy
systems, etc.

e  Follow through/ CPD skills for assessors, inspectors, and building and equipment contractors
e  Experiences in on-going management of QA
e Insurance/ legal liability risks - preventing, managing, costs

e Reconciliation with EU recognitions and professional services Directives.
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CONCERTED ACTION
’ ENERGY PERFORMANCE OF BUILDINGS
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1 General Information

Since its launching in December 2007, the Concerted Action (CA EPBD 2, 2007 - 2010) organised six major
meetings among Member States' representatives, with intensive preparatory work in between. In addition
to plenary sessions devoted to issues of general interest to the 120+ participants in each meeting, it
organised a total of 63 detailed technical sessions for discussing specific issues relating to one or more
of the 5 Core Themes (CTs), 29 of which were devoted to topics related to “Methods and Procedural
Aspects for Energy Performance Characterisation”. Some of these sessions were organised in
collaboration with the other CTs. As methods and procedural aspects are the basis for energy performance
assessment and certification of buildings, they have been of great interest from the beginning of the
Concerted Action in 2005; an average of more than 40 participants joined these sessions.

The initial plan of work included a long list of topics related to Procedures; additional topics have been
identified since then by the participants. A brainstorming session at the first meeting in December 2007
was very useful in defining the topics of interest for the Member States' representatives to discuss. A final
review session was organised in September 2010 and resulted in feedback that is also incorporated into
this report.

This report summarises the main outcomes of these Procedures sessions, including conclusions and
recommendations.

2 Programme of Work

The Core Theme Procedures works on topics related to the Articles 3 to 6 of the EPBD (2002/91/EC).
According to the EPBD, Member States shall apply a methodology, at national or regional level, of
calculation of the energy performance of buildings. Based on this methodology, Member States shall take
the necessary measures to ensure that minimum energy performance requirements for new and existing
buildings that undergo major renovation are set.

The European Commission has given to CEN' the mandate to develop a set of standards for assessing the
energy performance of buildings. Due to the short time between the issuance of the mandate and the

' European Committee for Standardization www.cen.eu
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implementation deadline, most Member States further developed their own national standards, as the CEN
standards were still in the developing phase. Therefore, the methodologies used in the Member States are
differing greatly, including the use of calculated and measured energy performance assessment. Thus,
national minimum requirements dependent on the methodologies cannot easily be compared among the
Member States.

3 Activities under the Procedures Theme

The activities included many aspects of the development of procedures, their practical application and
verification, as well as the European activities on harmonisation. The most important topics discussed
during the CA EPBD 2 are listed below:
e High performance buildings
o Definitions
o Occurrence
o National roadmaps
o Low-energy buildings in Southern European climates
e Comparison of national requirements
e Setting minimum energy performance requirements
o Cost-benefit assessment methods
o Cost-optimal framework of the EPBD recast
o Minimum requirements for technical systems
¢ National procedures
o State of the art
o CEN compatibility
o Advances
o Software applications
o Changes in national procedures after the implementation of the EPBD (status 2010)
e Measured energy performance rating
o Procedures
o Benchmarks
o Parallel use of calculated and measured energy rating
e Feasibility analysis of alternative systems
e Procedures for specific certification challenges
o Recommendations
o Complex buildings
e Special issues
o Thermal bridges
o Infrared thermography
o Climatic correction factor with focus on cooling

Some of the topics were arranged in cooperation with the other Core Themes and are therefore also
described in their relevant chapters. These topics are described from the point of view of the respective
Core Theme.
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3.1

High performance buildings

High performance buildings constitute a growing part of the European building stock; 2/3 of the European
Member States include them in national roadmaps as the goal for future new buildings. Various terms for
high performance buildings are used in the countries. By comparing the definitions or the calculation
procedures of the building types, it became clear that for many terms no real definition exists, and for
most others the definitions differ among countries.

- Bioclimatic House - Passive house

- BREEAM Building - Plus Energy House

- Carbon Free House - TBQ: Total Quality Planning and rating
- Climate: Active House - Triple Zero House

- CSH: Code for Sustainable Homes - Ultra Low energy House

- Eco-Building - Very Low Energy House

- Emission Free House - Zero Carbon house

- Energy Saving House - Zero Emission House

- Energy Self-Sufficient House / Energy Autark House - Zero Energy House

- Green building - Zero Heating Energy House
- Lider A - 3 - Liter House

- Low Energy House

Figure 1. List of identified terms for high performance buildings used in the EU Member States.

Additionally, special attention has been devoted to low-energy solutions for Southern European climates,
where cooling becomes much more important.

3.1.1 Main conclusions

At the time of the enquiry, in spring 2008, 23 different terms for high performance buildings were
identified across Europe.

There is a strong need for the harmonisation of terms and definitions, and also for the assessment
of existing definitions in comparison with the official calculation methods. Market confusion needs
to be avoided through, e.g., parallel certification.

The definitions of high performance buildings should not limit the technological options which can
be used to meet performance requirements.

The existing definitions are often not based on national calculation procedures, and the buildings
can therefore not easily be compared with the EPBD rating. All countries stated that examples of
one or more high performance building types have been realised in practice within the country.
Two thirds of the countries have a national roadmap that includes one or more types of high
performance buildings as the goal for future new buildings.

Seven of eight countries of Southern Europe that responded to a questionnaire reported that there
exists no national definition for a low-energy building. The minimum requirements used focus only
on the envelope and shading; overall requirements or requirements for technical systems are
missing. However, a minimum fraction of solar energy for domestic hot water is prescribed in the
building regulations of many countries of Southern Europe.

3.1.2 Future directions

The next steps on the way towards harmonising the terms and definitions can be:

1.

A comparison of the definitions of high performance buildings with the national EPBD calculation
and the resulting certification labels. Are all high performance buildings really class A buildings?

A clarification of the terms and definitions, as well as a dissemination of the knowledge to the
building professionals, the public (building owners) and, last but not least, to national and
international policy makers.

A review of national funding policies for high performance buildings.
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4. A review of the national roadmaps, concerning the realisation of the planned goals for buildings.
What are the necessary steps in order to secure a smooth transfer of national requirements until
the high goals are reached, what costs will result from it, and is the industry able to provide the
necessary technologies and strategies?

5. Focused efforts to help the smoother implementation of low-energy buildings (nearly zero-energy
buildings) in Southern Europe.

There is a strong need for the harmonisation of terms and definitions of high performance
buildings. These definitions, however, should not limit the technical options and innovations.
Parallel certification schemes for high performance buildings (in comparison with national energy
g performance certification) result in market confusion; this needs to be absolutely avoided.

The market penetration of high performance buildings in Southern European countries is
significantly lower than that in Middle and Northern European countries. In order to meet the
EPBD recast target of nearly zero-energy buildings by 2020, most Southern European Member
¥ States will have to bridge a larger gap.

3.2 Comparison of national requirements

During the period 2008-2009, the CA participants discussed five different studies on the intercomparison
of national energy performance requirements, mostly between neighbouring countries. All studies have
been used as a preparation for a tightening of national requirements. Additionally, the IEE project ASIEPI*
presented the developed concept for comparing national requirements.

The discussions were rather lively, and focused on the methodologies that were chosen for the comparison
of the different requirements; they also focused on the influence parameters which have been analysed in
different depths within the studies. Also, the way in which the results were presented was disputed. The
main discussion points can be summarised as follows:

e An intercomparison study includes so many different influence parameters, that it may never be a
fair and robust comparison of national energy performance requirements.

e Influence parameters include climate data, national calculation procedures, national default
values and choices that have to be made during calculation, building tradition, used and allowed
building system configuration in the countries, detailed assessed energy parts in the calculation
method (energy needs, energy use, primary energy), national primary energy factors or CO,-
factors, values for building system performances used in national calculation procedures,
airtightness values and thermal bridges values, solar shading factors, internal gains and usage
times, set room temperatures, different calculation methods for floor and building component
areas and volumes (internal or external dimensions, etc.), etc.

e It is not appropriate to present the results of an intercomparison study by reducing it to required
U-values, as it takes away the influence of the building systems. Europe has already made the step
from U-value requirements to primary energy performance or CO, emission requirements within a
holistic, integrated approach.

e It is necessary to use more than one basic building for a complete overview. Different building
types and different building systems will probably make the overview more complex, but also
more correct.

e The methodology of some of the studies was partly influenced by the expected results.
e The offered national incentives might round-up the overview of national requirements

e If intercomparison studies also include cost influences, the experts having performed or initiated
these studies so far are afraid that this will become even more complicated.

It is unclear whether it will ever be possible to find a fair scientific comparison. A global comparison may
be possible, but fair and robust? A further problem is that national requirement levels and calculation

2 ASIEPI Intelligent Energy Europe - Project number EIE/07/169 Assessment and improvement of the EPBD impact (for new buildings
and building renovation) www.asiepi.eu
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procedures are changed so often. Thus, any intercomparison study can only be a 'snapshot’, an overview of
the actual situation, which might be out-dated even before the comparison has been finalised.

Most of the intercomparison studies, however, did have an influence on the national energy performance
requirements of the country that initiated the study. The results gave arguments for a tightening of the
requirements, as other countries seemed to have more severe requirements.

The work in the IEE ASIEPI project did not only show how difficult an intercomparison study is. It also
pointed out how many influence parameters have to be taken into account, and gave a first impression of
how big the influence of different parameters is.

In short. compare the baskets...

s

Comparison:

Not only the types of fruits

But also: if “apple A" is equal to “apple B 5

Figure 2. Presentation slide illustrating the challenges for the comparison of energy performance
requirements in different Member States by using a comparison between two fruit baskets.

3.2.1 Main conclusions

Experiences from the studies showed that intercomparisons are influenced by many different parameters,
including national calculation procedures, boundary conditions like user behaviour, the climate, the used
base case technologies, building types and building geometry, and even simple issues like the definition of
the reference floor area. There is currently no robust, simple and fair method available for the
comparison of different national requirements. The participants pointed out that the situation might get
even more complicated if cost assessment is added to the comparison. The studies should include the
potential impact of the various influence parameters.

3.2.2 Future directions

The IEE ASIEPI project has completed its work regarding the comparison of national requirements, and has
developed and tested a conceptual methodology for such comparison studies. All project results are
presented on www.asiepi.eu and www.buildup.eu.

Some topics still need further discussion, such as:

e Weather correction for calculated and measured energy performance, with special regard to
cooling.

e National studies for cost-optimal minimum energy performance requirements.

There is currently no robust, simple and fair method available for the comparison of national
requirements. The situation might get even more complicated if cost assessment is added to the
g comparison.
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3.3 Setting minimum energy performance requirements

In order to improve the understanding of how Member States choose the levels of minimum energy
performance requirements, discussions focused on three different issues:

e Types and basic principles of cost-benefit assessments.

e Methodology for the cost-optimum calculation of national requirements as defined in the EPBD
recast.

e Minimum requirements for building service systems.

The instruments of energy policy may be assessed from a variety of perspectives. For minimum energy
performance requirements for buildings (for brevity often referred to as ‘building energy codes’ - or
‘building energy regulations’), the most relevant are:

e Economic: to assess costs and benefits to society. These may include costs and benefits that are
not adequately reflected in the market prices. The most obviously relevant of these is the
expected cost to society of the climate change resulting from greenhouse gas emissions. The focus
for this type of assessment is cost-effectiveness seen from the perspective of society as a whole.

e Financial: to assess costs and benefits from the perspective of an “economically rational”
purchaser. The measures that seem to be financially worthwhile on the basis of “rational”
financial assessment, but are not actually taken up, are an established feature of building energy
efficiency. Here, the issue is the cost-effectiveness from the perspective of building owners and
their agents or proxies.

e Accelerated technical development: to assess the value and cost of an increased rate of
development and implementation of relevant novel technologies. This could be justified from
either an economic or a financial perspective but, in either case, there are likely to be
considerable uncertainties of costs and benefits.

Two common errors in cost-effectiveness assessments of energy saving measures need to be guarded
against: the “bundling” of different measures into single packages, and the choice of inappropriate
baselines.

Most Member States already carry out either financial or economic cost-effectiveness calculations in
support of the requirements. Many do both. A significant minority reported that they do not use such
methods.

According to Article 5 of the EPBD recast, the European Commission shall establish a comparative
methodology framework for calculating cost-optimal levels of minimum energy performance requirements
for buildings and building elements. The Commission presented as a first draft the possible key steps of
this framework methodology to be:

e Selection of reference buildings.
e Definition of energy efficiency packages (i.e. sets of measures).
e Calculation of the energy use of a building or building element.

e Cost calculation according to the net present value, which includes the global cost calculation,
the definition of the calculation period, the definition of input parameters for the cost
calculation, and a sensitivity analysis.

Many Member States already apply processes similar in nature and purpose to those presented. Others are
at an early stage of applying cost-effectiveness calculations to the building energy performance standards.
Therefore, the ideal outcome would be a process that is simple yet robust, while also being as consistent
as possible with the existing established procedures. Ideally, it should have sufficient flexibility to
accommodate the established procedures and to be considered by the Member States as an acceptable
compromise between complexity and rigor.

In addition to minimum energy performance requirements on the building level and possibly on the
building envelope, most Member States have set requirements for building service systems. Those
requirements vary in detail (whole system or component level) and rate of use in the countries. The
minimum requirements of the technical building systems and lighting elements are covered by the
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2005/32/EC, 2010/30/EU Ecodesign and Ecolabel Directives. Also, the 2010/31/EU EPBD recast requires
Member States to set requirements for the system. It remains to be seen exactly how overall system
requirements will be defined, as they are dependent on the interaction of various components of the
building.

3.3.1 Main conclusions

Cost-benefit assessments for setting requirements can be performed from different perspectives. Most
Member States are already fixing their requirements based on either financial or economic cost-
effectiveness calculations. Many follow a procedure similar to the planned methodology for the cost-
optimum assessment of the EPBD recast. The ideal outcome would therefore be a process that is simple
yet robust, while also being as consistent as possible with the existing established procedures.

3.3.2 Future directions

Concerning the overall building service system requirements, the interface between product performance
information and system performance calculation seems worthy of further investigation, concerning, in
particular, product information, such as part load efficiency, to be used in EPBD calculations.

The cost-optimum methodology should be simple yet robust, while also being as consistent as
possible with the established procedures in the Member States.

3.4 National procedures

Currently applied national procedures, as well as the timing and content of further developments, have
been described and compared. This included a reflection in 2010 on changes in national procedures after
the implementation of the EPBD in several Member States. In-depth discussions have also been held on the
set of standards prepared under the European Commission's mandate to CEN to support the EPBD. These
standards were mostly published in the years 2007-2008. There was a detailed discussion on whether the
CEN standards are taken into account by the national procedures -and on how this is done-, and a dialogue
was also maintained with the participants of the IEE project CENSE®. The result was that there is no
country that uses a one-to-one transfer of all CEN standards into their procedures, but many countries use
a CEN compatible approach. Many reasons were given for not using the CEN standards more extensively:

o Difficulty of converting into practical procedures: CEN standards include alternative paths.
National procedures mostly fix one path.

e Inconvenient structure: CEN requests to include the national boundary conditions as an annex.
Countries prefer to have the boundary conditions integrated in the standard. Therefore, a national
standard is written, which takes the CEN elements into account, but is no longer a CEN standard.

e Timing: Implementation decisions had to be made before standards were available.

e Copyright of CEN standards: Some countries insist that national procedures should be available for
free.

e Some CEN standards do not cover the whole challenge of the EPBD. An example for this is the
lighting standard EN 15193, which is applicable for existing buildings, but not for the building
design phase. The countries needed to develop their own method for this.

e The CEN procedures may form a barrier for swift national responses to movements or
opportunities in the market.

e In some Member States, the building code writers are not involved in CEN standards writing.

3 CENSE Intelligent Energy Europe - Project number EIE/07/069 Leading the CEN standards on energy performance of buildings to
practice - Towards effective support of the EPBD implementation and acceleration in the EU Member States www.iee-cense.eu
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Other conclusions from the discussions are:

There is a need for a simplification of the standards, though that applies more to the data
requirements than to the calculation methods.

Some standards are unsuitable for existing buildings, where the need for simple, practical and cost-
effective methods is paramount.

The Energy using Products Directive, the Environmental Liability Directive, and possibly other
directives, introduce requirements for performance testing of energy-using products. Where such
products are installed within buildings the results are relevant to the EPBD calculations and should
be allowed for in the standard methods.

The following remarks and suggestions to CEN have been worked out:

A technical review of each standard is needed, in terms of scope and relevance, identifying any
gaps or overlaps, as well as inconsistencies.

In order to avoid ambiguities, and for a more efficient use of the standards, it is recommended
that CEN leaves no loose ends in the procedures: for each variable, it should be made clear
whether the input is expected from another equation, from another standard or to be provided
nationally.

Calculation results should be confirmed in terms of producing realistic results.

It would also improve the transparency of the calculation procedures if all standards had a similar
structure, distinguishing general procedures, specific detailed procedures (e.g. allowing for
national options), as well as (e.g. partly national) input and boundary conditions.

The Member States are most interested in a harmonised framework (methodology) that allows
national differentiation.

Standards should be distinguished from complementary guidebooks.
The planning of the future steps of CEN and ISO should be transparently communicated.

Revised standards should be tested against acceptance criteria set by a Liaison Committee,
representing the EPBD implementing bodies, before proceeding to the voting stage.

In the future, the standards will be mainly applied by computer software. Standards writers should
have this in mind.

The above recommendations were presented in brief to the European Commission and CEN in a meeting
hosted in May 2010 by the Directorate General for Energy. They were communicated in detail to both
parties, and were instrumental in shaping the Commission's mandate for the 2" generation of CEN EPBD
standards.

Timeline
What happened in the MS
in the period starting from
A EPBD implementation until
mid 20107
EPBD
implementation now
EU target:
EPBD EPBD -20 % energy consumption
EPBD recast recast -20 % greenhouse gases
publication proposal public. 20 % renewables
171 171
[} [}
11 [ ]
L (]
_I l_ _l I_
N / N/
4 v i

2002 2004 2006 2008 2010 2012 2014 2016 2020

Figure 3. Diagram presenting the analysed period of changes in national EPB procedures.
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In 12 of the 24 countries responding to a survey carried out in 2010, changes in the EP procedures have
been already realised since the first national implementation of the EPBD. Nearly all of those countries
which made changes have tightened their EP requirements (10 out of 12 countries). Furthermore, 7
countries reported that, due to the changes, the new procedure is CEN conform.

Different approaches to the summer comfort estimation and the cooling demand calculations are used in
the EU Member States. A working group has analysed the requirements for, e.g., the calculation time step
and the zoning of buildings in the Member States calculation procedure, based on a form filled by the
Member States. It was clear from the discussion at the meeting that no Member States believed or claimed
that they have already found the right or best balance in the optimisation of time-cost-accuracy related to
their cooling demand calculation procedure.

Calculations can be done using the standard EN I1SO 13790:

e monthly calculation
e simplified hourly approach

Different approaches on minimum requirements for summer thermal conditions are used in the countries
(temperatures not higher than X °C in Y % of occupancy time; temperatures lower than X °C in Y % of
time). The countries are concerned about time consumption, complexity and feedback from practice if
they require too much of the calculation procedure regarding zoning for the calculation of summer
conditions and cooling demand.
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Figure 4. Comparison between the cooling demands of a 1-zone model and a 2-zone model calculation for
a sample office with heavy constructions situated in Wiirzburg, Germany. The orientation of the facades
was north-south. Windows: Uw = 1.4 W/(m?K), g = 0.6, fr= 20 %. Active sun protection. Internal loads
0 W/m2, Cooling if Ti > 24 °C. The window fraction (fw) was varied.

Most national procedures are applied as software programmes. The discussions on the available software
concentrated on quality control and accreditation, as well as on the necessary level of input data for
assessing the summer performance, especially whether multiple zones are necessary. One-zone models
can be problematic for summer comfort and cooling, as they underestimate the cooling demand and the
overheating period. Figure 4 shows that there is a considerable difference between the cooling demand in
a 1-zone model and a 2-zone model. Also, it is evident that the 1-zone model is not on the safe side, as it
produces a lower cooling demand instead of a higher cooling demand. Multi-zone models solve these
problems, but require increased efforts and may need simplifications. Many countries, but by no means
all, are using the EN 13790 monthly calculation procedure. However, it does not cover HVAC or lighting
systems. The EN 15265 testing procedure is not intended for monthly calculation methods (although the
EN 13790 monthly method is understood to meet the consumption requirements - at the lowest level of
acceptance).
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Four of the nine countries responding to a questionnaire indicated that accreditation measures for
software tools were in use or planned. Of these, most included the use of sample buildings. Possible
further actions concerning the quality control of software applications are:

e Agreement on principles for a suite of sample buildings.

e Filling of gaps in accreditation tests.

e Recommendations for the reporting of intermediate calculation values.

e Sharing experience from beta-testing and live application of software.

e Define a scope for EU-wide standards test procedures or certification routes.

There is no country that uses a one-to-one transfer of all CEN standards into their procedures, but
many countries use a CEN-compatible approach. Most national procedures are applied as software
programmes. However, software accreditation seems to be conducted in only about half of the
g Member States. There is no best solution so far for the optimisation of time - cost - accuracy
related to the cooling demand calculation.

In 50 % of the countries responding to a questionnaire, changes in the EP procedures have been
already realised after the implementation of the EPBD. The implemented changes are rather
diverse, having, however, some general directions:
- tightening of requirements
g - conformity to or direct use of the CEN standards
- correction of weaknesses/gaps in the earlier EPBD implementation procedures
- inclusion of additional technologies

3.5 Measured energy performance rating

Several Member States allow measured energy performance rating for existing buildings. There is a need
for a simplification of the certification procedures and measured energy performance is perceived as a
way to save efforts and money. The countries are mostly aware of the advantages of measured energy
rating, but are often not aware of all the risks arising from it. There is no common method, neither for the
normalisation of measured energy and for the check of the data quality nor for ways for dividing the
measured energy into different uses. Additional information on the use of measured energy performance
rating can be found in the Core Theme 1 Certification report.

Different systems for the benchmarking of measured energy rating exist in the Member States. In order to
further develop these systems, some countries need to find more benchmarks and/or more subcategories,
whereas other countries plan to reduce the number of subcategories in order to facilitate the rating.

Most countries answering the questionnaire on measured energy performance use or intend to use the
measured energy rating at least for some types of building and at least for some purposes. Its use is not
only for certification, but also for preliminary diagnosis, energy saving recommendation or additional
information in the certification process. The building categories covered or intended to be covered by
measured rating are mostly public buildings, but also apartment blocks. In some countries, family houses
are also involved in measured energy rating, but the way of handling the influence of the inhabitants’
behaviour in small buildings with one user was not explained.

The countries mostly have no experience with measured energy performance rating, and the existing
national methods are rather simplified. In 7 countries, a national standard or guideline on measured
energy rating other than the EN 15603 is used. Only in few countries the national method for measured
energy rating complies with the EN 15603, and no country has created a national annex to the EN 15603.
There is a need for an amendment of the EN 15603, to better support measured energy rating. Some
countries prefer to improve their national method for measured energy rating.

In terms of normalisation, only few countries take into consideration internal heat gains, internal
temperature and ventilation rate. In some countries (4), measured energy rating is a part of the energy
performance certification scheme or of the preliminary energy diagnosis, but no normalisation of
measured energy is identified and used. Some countries have special requirements for data quality (7),
but these are mostly based on recommendation, not set at legal basis.
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The problem of how to divide the measured energy into different uses is solved in a very simplistic way. In
some countries, all energy is included (7), or separate measurement per use is required for the measured
energy rating.

The CA worked to identify procedures and best practice on benchmarking systems, and to give a basis for
the improvement of (existing) systems. Many Member States have initiated a benchmarking system to
analyse the energy consumption of the building stock. Some Member States have initiated a benchmarking
system with good information on the energy consumption of the building stock, and some others with
limited information. However, benchmarks were created on the basis of -or partly on the basis of-
statistical data; the benchmarks were found by calculating an average value. In some cases, a system was
not developed, but an already existing system was adopted.

Many benchmarking systems are based on the final energy consumption, and cover the overall result of the
energy used for heating, hot water, cooling, ventilation and built-in lightning. The energy consumption for
heating and electricity is often treated by at least two numeric indicators, and in some cases by one
combined numeric indicator. A typical difference in the benchmarking systems of the Member States is the
number of different categories of benchmarks that are taken into account. The numbers of benchmarks
range from less than five to even more than 30. Often, the categories are identical or almost identical to
those in the annex of the EPBD. In one case, the benchmarking system was developed on the basis of
customised benchmarks. The approach for the generation of the reference values takes into account the
actual use of the building (the building is divided into zones), the use of mechanical ventilation and
cooling, as well as special uses like IT, elevators or kitchens.

Pros on benchmarking systems are:

e In order to build up a benchmarking system, it is not necessary to have detailed information on the
energy consumption of the building stock. It is good enough to have a partial knowledge about the
building stock energy consumption, based on statistical data.

e Some Member States already had information on the building stock energy consumption, based on
statistical data, before developing a benchmarking system.

e Some Member States used or partly used an already existing system.

Cons on benchmarking systems are:

e The need for a kind of statistical basis of the building stock energy consumption is common in all
benchmarking systems. This data must be collected and analysed.

e The statistical analysis of the energy consumption of the building stock in order to get a
benchmark usually leads to a typical/average energy efficiency level of benchmarks. Best
practice/very good energy efficiency levels of benchmarks are only used in two Member States.

e The need for some kind of improvement after a certain time period or while experiences are
gathered is common in many benchmarking systems of the Member States.
In order to improve the existing benchmarking systems, it is necessary to:

e either find more benchmarks or to reduce the number of benchmarks (depending on the country's
approach)

e either find more subcategories or to reduce the number of subcategories (depending on the
country's approach)

Some of the experiences of the Member States related to creating and improving a benchmarking system
have a general character and can be transferred to other systems. In order to have a functional
benchmarking system, it is necessary to have benchmarks that cover:

e Typical building categories of a Member State. To achieve this, the building stock must be
analysed and described in a building-typology.

e Typical sizes of buildings. The benchmark of a specific building category sometimes varies
depending on the buildings' size. For this reason, in some building categories there can be a
differentiation between smaller and bigger buildings.

e Typical subcategories in terms of use. Depending on the building stock, it may be necessary to
take into account typical subcategories such as:

11-99



o Schools: elementary schools, secondary schools etc.

o Administrative buildings: ministries, public office buildings, general office buildings, bank
buildings etc.

o Typical technical standards. Depending on the building stock, it may be necessary to take
into account typical technical standards, such as natural ventilated or air-conditioned.

Many buildings have mixed uses, such as an office building with a restaurant, and are not covered by the
benchmarks themselves. In this case, a mixture of two benchmarks (one benchmark for office buildings
and one for restaurants) can be calculated for these buildings from the benchmarks for the different uses,
weighted by the floor area of each use.

A typical approach for improving a system in the Member States is to gather experience with a certain
system and to update the benchmarks when more statistics and experiences are available. The typical
problems are:

e Finding a reliable data source.
e Finding a representative number of consumption data for each building type.
e The quality of consumption data is often poor.

The parallel use of calculated and measured energy rating was also discussed. Only very few countries use
both rating systems in parallel, and they reported on their experiences. Differences in the ratings result
mostly from different user behaviour in practice, compared with the standard user profiles in the
calculations.

3.5.1 Main conclusions:
The most important aspects actually considered and taken into account for the normalisation of measured
energy performance identified from the questionnaires are:

e Climate

e Building size

e Building type, closely connected with hours of operation and pattern of use.

3.5.2 Future directions:
To handle the problems concerning the benchmarks for measured energy performance, a high quality
database-management is needed. Special attention should be given to:

e Requirements for the quality of the data used for measured energy rating and benchmarking.

e Normalisation procedures, including weather correction procedures.

e Division of measured energy into different usages, and exclusion of those energy uses that are not
part of the EPBD procedure.

e Ways to derive recommendations for improvements, based on measured energy rating.

The countries are mostly aware of the advantage of measured energy rating, but are often not
aware of all the risks arising from it. A common method for the normalisation of measured energy
is missing as well as data quality checking procedures and ways for dividing the measured energy

¥ into different uses.

Some countries plan to add more benchmarks and/or more subcategories, whereas other
countries plan to reduce them, in order to facilitate the rating procedures.
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3.6 Feasibility analysis of alternative energy systems

The feasibility study requirement is transposed into the national legislation of the 27 EU Member States in
various ways. It is not clear in every case neither how the quality of the feasibility study is guaranteed nor
who is responsible for the control. Thus, it will not be easy to have a European-wide standardisation of the
procedure and the compliance of the requirement. The IEE project SENTRO* has developed a handbook, as
well as supporting tools, like checklists, etc., that shall help to standardise the process. Without a proper
compliance system in place, the feasibility study requirement poses the risk that the calculations/reports
are made indeed, but there will not be much impact in practice. The key factor in the whole process is
the timing of the feasibility study: it has to be carried out in the pre-design phase, when the strategic
decisions are being made.

SENTRO developed

Building process Utility building support tools

Planning Checklist
Handbook:
good practice examples,
answers to frequently
met obstacles
Programming
Checklist
Proposal Handbook: Outline to take
into account technical,
financial, organisational
and environmental aspects
Project
Building permit Specifications
Tendering Qualifications
Preperation Construction drawings
Construction Construction
Operation Completign and Use

Source: TNO, Van Kervel 2006, additions energy concepts by Ecofys
Space to find suitable solutions to

realise a high quality building, including

an optimal energy concept within

acceptable costs

Figure 5. Space for suitable solutions for the realisation of a high quality building, including the optimal
energy concept and the developed support tools, taking into consideration alternative energy systems.

4 SENTRO Intelligent Energy Europe - Project number EIE/06/102 Sustainable energy systems in new buildings - Market introduction
of feasibility studies under the Directive on Energy Performance of Buildings www.sentro.eu
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3.6.1 Main outcomes:

e The feasibility study requirement (Article 5 of the EPBD) is transposed into the national legislation
of 27 EU Member States in various ways. This implies that it will not be easy to have a European-
wide standardisation of the procedure and compliance with the requirement.

e The approach developed within SENTRO, including its supporting tools, is an initiative towards
standardisation. In particular, the handbook is a protocol: it specifies how to perform a high-
quality feasibility study of alternative energy systems in buildings.

3.6.2 Future directions:

More attention is needed to be paid to the assurance of the quality of performed feasibility studies of
alternative energy systems, as well as to the assurance of compliance.

The key factor in the whole process is the timing of the feasibility study, which has to be carried
out in the pre-design phase, when the strategic decisions are being made.

3.7 Procedures for specific certification challenges

Recommendations for energy improvements of existing buildings are derived in different ways in the
Member States, inter alia:

e The use of either calculated or measured energy rating.
e Standard recommendations to choose from, or individual recommendations made by the issuer.
¢ Inclusion of energy and/or cost data.
e National software that proposes recommendations automatically.
National presentations offered the chance for exchanging practical ideas on how to develop suitable

recommendations. A special challenge seems to be the quantification of recommendations when using
measured energy rating.

Indication of the potential energy savings are handled very differently in the Member States. In some
countries, energy savings are being recalculated to cost savings, while most countries display energy
savings. The energy savings, however, are not given identically in all countries, but variously, in differing
combinations:

e Total and/or specific primary energy need.

e Total carbon or equivalent CO, emissions.

e Total and/or specific final energy consumption.

e Total saved delivered energy, primary energy and CO,-emission, also % of those.
e List of measures only according to payback, without values.

e Actual consumption and consumption estimated after refurbishment,

Also, the economic presentation of the energy savings is given very differently:

e Currency/saved kWh of final or primary energy.

e Energy cost for housing, with some software for other buildings.

¢ Investment costs and payback period.

e Reduction of energy costs after refurbishment.
The number and quality of the recommendations given in the certificate is strongly dependent on the
certifier and/or the software tool being used. National recommendations or rules may apply. Figure 6

shows an overview of the restrictions, in terms of the number of recommendations in the different
certificates.
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For complex buildings, the energy certification is not an easy task, because of a difficult geometry, a lot
of technical installations, often poor documentation of building components, etc. Also, the mixed use of a
building (e.g., a commercial/residential building with shops in the ground floor and flats in the upper
floors) can complicate the certification process. The following problems emerge with complex buildings:

e In case of calculated rating: availability of data sources, identification of technical systems,
calculation procedures and zoning rules.

e In case of measured rating: availability and assignment of metres, quality of reference values,
different users or change of user.
After the discussions, the Member States participants agreed to some recommendations:
e For calculations, a reduced zone model should be considered.

e Measurements should be supported by guidelines for the installation of metres and for in situ
measurements.

e Benchmark procedures should include a variety of uses and rules for creating benchmarks for
buildings with mixed use.

Q2: Is there a general list of possibly recommended energy
saving measures?

Number of countries [ -]

yes no yes, but certifier can add others (please specify)
measures

Figure 6. Overview of the answers to the question on how recommendations are derived in different
Member States. The survey was made at the end of 2008.

Recommendations provided in the certificate should be directly targeted to the actual building
being certified. This will increase public acceptance of the certificate and help persuade building
5 owners to implement the suggested energy saving measures.

For large and complex buildings, it seems appropriate to use measured energy performance
values. Then, guidelines for installations of metres and sub-metres are needed, as well as
g guidelines for in situ measurements.

3.8 Special issues

According to an analysis in IEE ASIEPI, countries cover thermal bridges in different ways in their national
EPBD implementation, regarding energy impact, limits, good practice guidance, as well as compliance
checks at the design and realisation phase of a building. This analysis was mirrored, extended and
discussed in the CA. Thermal bridges become even more important for high performance buildings, as the
relative impact of poorly designed component joints on the heating energy consumption can be
significant.
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The main discussion points and conclusions on thermal bridges can be summarised as follows:

e Most countries stated that they include thermal bridges in the energy performance calculation for
new buildings, or, as it happens in two southern countries, they are in the process of including
thermal bridge influences in their calculations.

e Some countries do not include thermal bridges in the energy performance calculations for the
renovation of buildings.

e Compliance and control: about half of the countries conduct a control during or after the design
phase. A few countries conduct a control during the realisation phase.

e Thermal bridges are checked differently during design and realisation:

o One country requires that all details with a possibility of condensation have to be sent to
the authorities for a check.

o A second country reported that the detailed design has to be submitted for the building
permit and that the U-values for components and the corner joints, etc. are checked by
the authority.

o Another country performs a general check in connection with the building permit.

e The responsibility lies generally with the building owner, but in a few countries they can hand it
over to the designers.

e Are the checks in the countries performed as a standard routine, or is this just a general possibility
which is rarely realised? This seems to be quite different in the various countries. It was reported
that the execution check is not exercised on a regular basis in most of the countries that stated
that this procedure does exist.

e Is there really a significant impact of thermal bridges on the cooling load of buildings? While there
was consensus that thermal bridges have no influence on the cooling energy, the currently
available results regarding the impact of thermal bridges on the cooling load are inconclusive and
further research is needed. Some of the Southern European experts were surprised that there
seems to be an impact on the cooling load. Two countries have conducted studies on the impact of
the opaque building components on cooling issues, and have found that only the roof has some
impact. However, they have not analysed the thermal bridges in detail.

Figure 7. Interactive workshop during the session on the handling of thermal bridges in the EPBD context.

3.8.1 Main conclusions:

The collection of information on national approaches for including thermal bridges in the energy
performance regulations, on useful and validated software, on thermal bridge atlases, as well as on good
practice guidance and innovative developments in this field, combined with the presentation in
information papers and other dissemination activities was considered as very valuable work. All
information gathered is available at www.asiepi.eu and www.buildup.eu.
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Most countries take thermal bridges into account for the energy performance calculation of new buildings,
and less for the renovation of existing buildings. The compliance and control checks during the design and
realisation phases seem to be handled on diverse levels - varying not only among the countries, but also
within a country, among different regions.

It was agreed that the issue of thermal bridges is even more important for high performance buildings, as
the relative impact of poorly developed and executed joints can become significant and reach the same
level of significance as, for example, the addition of a solar thermal system for domestic hot water.

3.8.2 Future directions

The assessment of thermal bridges needs to be further discussed, towards finding more common solutions
for all Member States. Information on thermal bridges is available at the BUILD UP community "Thermal
Bridges Forum”, http://www.buildup.eu/communities/thermalbridges. The community also offers a
discussion platform for specific items.

Thermal bridges become even more important for high performance buildings. Countries cover
the issue of thermal bridges in different ways.

g
The impact of thermal bridges on the energy performance is even more important for high
performance buildings: energy wastage from thermal bridges can be the same as the energy saved
g from the use of a solar thermal system for domestic hot water.

The role of thermography for the identification of thermal conductivities of materials during building
inspection was analysed. Points made during discussion were as follows:

For assessing thermal conductivities, infrared thermography is a qualitative process only.
e It is viewed as an expensive process for field measurements.
e It has some use for training purposes.

e Other methods of on-site measurements, such as glazing system identification and other methods
which support energy performance identification, may be useful, but need further discussion.

Three different methods for climatic normalisation of energy uses with focus on cooling energy have been
discussed:

e The heating and cooling degree day method (DDM)
e The modified utilisation factor method (MUFM)
¢ The Climate Severity Index (CSI)

Most countries only normalise according to heating degree days and do not take into account the cooling
issue in terms of normalisation. Weather normalisation is a crucial task for measured data and for
comparing calculated data. The error made by simply correcting the heating and cooling energy needs by
degree days increases in high performance buildings.

Within the IEE project ASIEPI, the climate severity index method was used for analysing the issue of the
different local climates on the comparison of EP requirement levels among different countries. The
project recommended further developing of a climate severity index within CEN/ISO, as the need for
European/global comparisons of energy uses and requirements will expand.

A correct and European-wide harmonised approach for the climate normalisation for both
heating and cooling would simplify the intercomparison of national requirements, as well as the
g use of measured energy rating.
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4 Main outcomes from the Procedures sessions

High
performance
buildings

Comparison of
national
requirements

Setting minimum
energy
performance
requirements

National
procedures

Various terms and definitions exist.
Individual definitions are descriptive only
or are used differently in the countries.
Often, the existing definitions do not
comply with the national energy
performance calculation methods.

The market penetration of high
performance buildings in Southern
European countries is significantly lower
than that in Middle and Northern European
countries.

The comparisons are influenced by
various parameters. The studies should
include the potential impact of these
influence parameters.

There is currently no robust, simple and
fair comparison method available. The
situation might get even more complicated
if cost assessment is added to the
comparison.

Cost-benefit assessments for setting
requirements can be performed from
different perspectives. Most Member
States already fix their requirements
based on either financial or economic
cost-effectiveness calculations. Many
Member States follow a procedure similar
to the planned methodology for the cost-
optimum assessment of the EPBD recast.
In addition to minimum energy
performance requirements on a building
level and possibly on the building
envelope, most Member States have set
requirements for technical building
systems, which vary in detail (at whole
system or component level) and rate of
use in the various countries.

No country uses a one-to-one transfer of
the CEN standards. The CEN standards
offer alternative paths, but the countries
prefer to fix one path. Some CEN
standards do not cover the whole
challenge of the EPBD.

Quality control and accreditation of
software needs to be further addressed.
The problem concerning how to correctly
model the summer performance is not
completely solved: one-zone models can
be insufficient for summer comfort and
cooling, but multi-zone models need
increased efforts and require
simplifications.

In a significant number of countries,
changes in the energy performance
procedures have been already realised
after the implementation of the EPBD.
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Most countries have
national roadmaps that
include high performance
buildings as a goal for
future buildings.

Intercomparison studies
cannot be simply reduced
to U-value comparisons or
to comparisons of the
energy consumption in
different countries.

Member States would
welcome a simple yet
robust framework for the
cost-optimum
methodology, which
should also be as
consistent as possible with

the established procedures.

Many countries use CEN
compatible approaches.
Multiple paths and
requirements for annexes
complicate the direct use
by the countries.

The changes in energy
performance procedures
realised after the EPBD
implementation show a
general direction towards
the tightening of the
requirements and the
conformity with the CEN
standards.

There is a need for
harmonised terms and
definitions, taking into
account national calculation
methods, neither limiting the
technological options nor
hindering innovation.

Intercomparisons are
extremely complicated and
will remain a topic for in-
depth discussion in the
future.

Member States have to
develop the national content
and use the comparative
methodology. The definition
of national content and
national use of the framework
methodology can benefit from
exchange between Member
States.

The interface between
product performance
information and system
performance calculation,
including part load efficiency,
needs to be improved.

Some CEN standards
should be extended to cover
the whole field of application.
Barriers for the use of the
CEN standards have to be
communicated to CEN.
There is a necessity for
further discussion on how to
control the quality of software
programmes and user-
induced errors.



Measured energy
performance
rating

Feasibility
analysis of
alternative
systems

Procedures for
specific
certification
challenges

Thermal bridges

Infrared
thermography

Climate
correction
methods

The measured energy rating is perceived
as a way to save efforts and money.
Countries are often not aware of the risks
arising from it. The existing systems for
benchmarking of the measured energy
rating either need more benchmark data
and/or subcategories or fewer
subcategories, in order to facilitate the
rating.

The feasibility study requirement is
transposed differently into the Member
States. The key factor is the timing of
the feasibility study, which has to be
carried out when the strategic decisions
are being made.

The recommendations for energy
improvements of existing buildings are
derived in different ways in the Member
States. A special challenge seems to be
the quantification of recommendations
when using measured energy rating.
Complex and/or mixed use buildings are
difficult to be certified, due to data
availability, zoning, identification of
building systems, assignment of metres
and quality of reference values.

The countries cover thermal bridges in
different ways in their national EPBD
implementation regarding energy impact,
limits, good practice guidance and
compliance checks at the design and
realisation phase of a building.

Thermography can support the building
inspection by the identification of thermal
conductivities of materials. Results are
mostly qualitative only and require a lot of
experience.

Weather normalisation is a crucial task for
measured data and for comparing
calculated data.
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There is no common me-
thod neither for the
normalisation of
measured energy nor for
the check of the data
quality. Ways for dividing
the measured energy into
different uses are also
missing.

Quality control procedures
are unclear.

Practical ideas on how to
develop suitable
recommendations are
existing in the Member
States. Reduced zone
models, guides for the
installation of metres and
for in situ measurements,
as well as rules for
benchmarks are needed.

Thermal bridges become
even more important in
the case of high
performance buildings.

The application possibilities
are limited.

In high performance
buildings, the error made
by simply correcting
heating and cooling needs
by degree days increases.

Information exchange on how
to produce reliable
benchmarks. Is a
combination of calculated
and measured energy rating
useful and, if yes, for which
situations?

Further experience is
needed.

Topics including summer
modelling, procedures and
benchmarks for measured
energy rating, as well as
ways to form recommen-
dations need to be
addressed in depth.

A follow-up of the impact of
thermal bridges on the
cooling load is needed.

Thermography needs no
further consideration.

A European-wide
harmonised approach for
the climate normalisation
within CEN/ ISO is
recommended.



5 Lessons learned and recommendations

CA participants unanimously welcomed the support and hints received from other Member States, as they
all have comparable issues to solve. Everybody profited from the experience gained in the other Member
States.

As it turned out, high performance buildings are named and/or defined differently in the Member States.
Most of the available definitions do not take the national calculation procedures into account. Common
understanding on the use of terminology and the definition of nearly zero-energy buildings are needed,
accompanied by a comparison with national ratings.

The market penetration of high performance buildings in Southern European countries is significantly
lower than in the rest of Europe. In order to meet the EPBD recast target of nearly zero energy buildings
by 2020, most Southern European Member States will have to bridge a larger gap.

Experiences gained from the intercomparisons of national requirement levels showed that this is a very
sensitive topic and will become even more complicated if cost aspects are added.

Cost-benefit assessments of the minimum energy performance requirements are being performed in most
EU Member States, from either the financial or the economic perspective. Many Member States use both
assessment methods. The future EPBD recast framework methodology on this issue should try to
accommodate, both, countries applying such assessments for the first time and the assessment
methodologies in place in other countries.

In a significant number of countries, changes in the EP procedures have been already realised after the
implementation of the EPBD. Nearly all the countries in which changes have been realised, have tightened
their EP requirements.

Weather normalisation is a crucial task when using measured data, but is also important when doing
calculations. Cooling energy is only partly influenced by simple temperature differences that can be
corrected by degree days or similar. The mistake made by simply correcting the heating energy need
(instead of the thermal and ventilation losses) by degree days, becomes bigger in the case of high
performance buildings. A European-wide harmonised approach for the climate normalisation within
CEN/ISO is recommended.

Assignment of meters, division into different uses, suitable benchmarks, normalisation and derivation of
recommendations, are some of the problems of measured energy rating. Guidelines and minimum
requirements for a correct procedure for measured energy rating are missing.

Calculated energy rating discussions are about the necessary complexity in zoning and the accreditation of
software. Simplifications for the handling of some calculation methods have to be found, whereas other
methods need to be made more detailed, in order to give reliable results with acceptable accuracy in
specific situations.

Due to practicability reasons and desired independency, the CEN standards are not transferred one-to-one
into the national procedures. Instead, the content is incorporated into the national documents. Thus, the
CEN standards should be further developed into general framework documents that fix general principles
only and allow maximum flexibility for the implementation in each country.

The information exchange with European projects that can offer solutions for the challenges existing in
the national procedures proved to be a useful supplement to the Concerted Action work.
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1 General Information

Since its launching in December 2007, the Concerted Action (CA EPBD 2, 2007 - 2010) organised six major
meetings among Member States’ (MS) representatives, with intensive preparatory work in between. In
addition to plenary sessions devoted to issues of general interest to the 120+ participants at each meeting,
it organised a total of 63 detailed technical sessions for discussing specific issues relating to one or
more of its 5 Core Themes (CTs), 16 of which were devoted to topics related to “Information
Campaigns”. Some of these sessions were organised in collaboration with other CTs. After joining all the
meetings for this CT, the MS know what the possibilities are to maximise the impact of the EPBD and
strengthen the EPBD policy in their countries, as well as what flanking measures are possible.

Building on the experience from the CA EPBD (2005-2007), the initial plan for CA EPBD 2 included a long
list of topics related to Information Campaigns; additional topics have been identified since then by the
participants. A brainstorming session at the first CA EPBD 2 meeting in December 2007 was very useful in
defining the topics of interest for the MS to discuss. A final review session was organised in September
2010, and resulted in feedback that was also incorporated into this report.

This report summarises the main outcomes of these Information Campaigns sessions, including conclusions
and recommendations.

2 Programme of Work

The Core Theme "Information Campaigns” works on topics related to the article 12 of the EPBD.

According to the EPBD, Member States may take the necessary measures to inform the users of buildings
as to the different methods and practices that serve to enhance energy performance. Upon Member
States' request, the Commission shall assist Member States in staging the information campaigns
concerned, which may be dealt with in Community programmes.

In order to be effective, such information campaigns will be directed at many actors, from construction
and property professionals to the general public. They also need to use multiple communication channels
and be phased appropriately over time.

At individual Member States (MS) level, MS are likely to require alliances between national or regional
authorities, and professional and other market actors. Discussions on the most appropriate approaches and
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comparison of the experience of individual MS contributed significantly in speeding up take-off, as well as
in increasing the degree of convergence and the impact leverage of the Directive. The essence of the Core
Theme "Information Campaigns” was to explore the comparative approaches across MS, seeking to
maximise the impact of the EPBD in all countries.

3 Activities of the Information Campaigns Theme

At the end of 2007, drawing on over 30 months of sharing practical experiences on the implementation of
the Energy Performance of Buildings Directive, the participants in the Concerted Action EPBD set out their
strategic lines of discussion for the next three years. The strategic lines for the Information Campaigns
were:

e The public is informed

e Professionals: capable and competent for issuing the energy performance certificate
e Financial instruments/services available

e Supporting legislation in place

e Organisation and procedures should be in place and operational

Some of the strategic lines were arranged in cooperation with the other Core Themes, and are therefore
also described in their relevant chapters. The topics are described here from the perspective of this Core
Theme.

Building on the positive experiences from earlier years, a "Market Place” was organised for all delegates,
in order to inform each other about the different information campaigns on the EPBD, the Energy
Performance Certificate, inspections, etc. that were going on in each country. In the Market Place, all
participants had the opportunity to present the state of affairs in their country regarding the various
topics, and show their national communication and information materials. The Market Places were very
well received by all delegates, and helped them to see and learn what kind of knowledge and information
products are developed in other countries.

3.1 “The Public is informed”

3.1.1 Analysis of National Information Campaigns

By the end of 2010, most MS had already implemented an EPBD related campaign. Sharing information
about these campaigns showed that 50% of the MS monitor them, and that this helps with their
improvement. The most important parties involved in a national information campaign are: relevant
authorities, energy agencies and communication/marketing companies, whether at national, regional or
local level. The main success factors for the information campaigns are to:

e start with a strategic plan

e use one simple positive message

e define your target groups and be prepared for reactions (positive or negative) to the campaign

e make use of a helpdesk to answer the public’s questions

e deliver a tailored message to professionals

¢ collaborate with professionals/organisations in the building sector

¢ make use of free publicity through professionals

¢ make use of cross media

The main recommendations and conclusions were:
e Know your target audience. This enables you to more effectively tailor the campaigns. The

identification of your audience is critical, because this will shape the angle of your message, as
well as the media to be used for communicating your message.
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e Ensure the commitment of decision-makers to support the campaign. In order to be successful,
campaigns require a firm commitment.

e Word of mouth is irreplaceable. Often overlooked by community organisations, word of mouth is
essential for the success of any campaign. It builds credibility and is typically very compelling and
convincing.

e Free publicity could become your best tool. Posting information through community calendars,
community bulletin boards, websites, by sending letters to the editor, participating in town
forums, creating a word of mouth buzz, and using public service announcements could be
instrumental in the success of your campaign.

e Use existing resources. Network with other agencies in order to share strategies, ideas, and
lessons learned. Look for opportunities to partner with other departments, community groups, and
government agencies in order to spread your message.

Since the demand for energy saving services will be stimulated by a campaign, it is also important to make
sure that a sufficient amount of qualified assessors and professionals in the building sector is available to
respond to the public demand stemming from the campaign.

The individual campaigns implemented across Europe can be seen in some detail in the "Country Report
2010" of each specific Member State.

3.1.2 How to deal with public reactions

For a successful implementation of the EPBD across Europe, it is important that building owners
understand the meaning and the goals of the legislation. It is important that the energy performance of
buildings is improved, and that building owners can see the advantages that improving energy efficiency
has for them, such as higher comfort levels, less energy costs, higher value of their building, etc.

As MS approach full implementation of the legislation, it is possible that there could be a degree of
negative reaction and comments. Cases of negative publicity have arisen in some countries. For example,
in individual cases, separate evaluations of the same building have led to the issuing of different EPCs;
software tools, such as calculation tools for professionals, have been too time-consuming to be used
efficiently; the cost of certification has been set too high for the perceived level of service provided, etc.
These are examples of teething problems in certification and inspection markets which are not yet fully
functional. These problems can be avoided through effective planning, or remedied through prompt
corrective action.

Of course, negative publicity should be avoided in the first instance through implementation of robust
national schemes. However, if weaknesses in the scheme come to the forefront in everyday working
practice, solutions for managing negative publicity lie in responding quickly and positively, listening to the
criticisms given by market actors, accepting responsibility, and promptly taking appropriate corrective
action to improve the system.

Collaborating with all parties involved in the implementation process gives the opportunity to
unite in purpose and goal. Robustness and transparency of procedures provide market actors
with confidence in the EPBD related services.

3.1.3 First reactions to the Energy Performance Certificate from the General Public

In early 2009 -with many of the national schemes still in their early stages- a study of the national
approaches to assessing public response to the EPBD was carried out. A total of 19 countries provided
information. From these, at that time, 6 countries indicated that they had carried out investigations into
public reactions, half of them using qualitative research and half of them using both quantitative and
qualitative research. The general conclusion from the studies in those countries is that most of the
consumers understand the purpose and the message of the certificate. The cost of the certificate is also
an issue which is often raised. All 6 countries indicated that they would use the outcome of the research
to improve their EPBD schemes.
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For example: in January 2008, the energy performance certificate was implemented in The Netherlands.
After one year, the government decided to change the certificate, in order to improve its usability and to
make it easier for people to understand. The study on public reactions had influenced the certification
scheme.

The representatives of the 19 countries also described perceived strengths and weaknesses of their own
certification scheme. Successes and failures of their schemes were presented for comparison, in terms of:
information campaigns; communication from the government; communication from the market; clarity of
the certificate; usability of the certificate; costs of the certificate; and complementary measures (such as
subsidies).

As part of the enquiry, the national representatives were asked, "How would you improve the response of
consumers to your certification scheme?” The responses are indicated below:

Improvement of the certificate
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Figure 1. Methods for improving response to the certification scheme

Member States should carry out evaluations of the information campaigns they implement in
support of the Directive, and act on their findings.

g

National representatives active in this field participated in a workshop in order to exchange information,
and to learn from each other about early consumer responses to certificates. Following on presentations
of experiences in Norway, The Netherlands and Germany, the workshop participants brainstormed on a
step-by-step approach to good practice communication about the certificate. The suggestions resulting
from this brainstorming were the following:

e Consumers are more likely to invest in the recommendations on the Energy Performance
Certificate (EPC) if the reactions of other consumers/building owners are positive.

e Building owners are likely to react positively to the EPBD and the EPC when countries emphasise
the added value.

The quality of the EPC plays an important role in this respect.

The brainstorming amongst participants suggested that the first public reaction can be more positive if the
following items are taken into account:
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e Plan and pre-test: It is important to test the certificate before it is implemented, to increase the
social basis. In order to make plans for a new policy, the public can be involved, e.g., by consumer
panels.

¢ Involve different parties: Make direct contact and communicate with key market actors, such as
real estate agents, banks, notaries, etc. Work with professional companies to provide the media
with robust information.

e Good quality: The consumers will only take measures when they are confident of the quality of
the consultant delivering the certificate and of the energy saving recommendations, as well as
when the certificate has a good price/quality ratio.

e Recommendations in the certificate: The information in the certificate needs to be suitable for
the public: it should provide the right level of technical detail, as well as links to other
information. The certificate should include sufficient information about how to improve the rating
and how to save energy.

e More communication: It is important to develop communication plans for the better information
of the consumers. MS should use effective information campaigns and communicate the
advantages of the certificate, such as higher market value of buildings with a higher certificate.

e Make certificates more fun: Communicate about the positive results and the advantages of the
certificate and the energy saving measures. Show that the certificate is beneficial. Make the
certificate more fun.

e Connect to additional instruments: Communicate the whole policy package, including the
certificate, legislation, financial instruments and other campaigns on behavioural change. Do not
let the EPC "stand alone".

e Changes to the scheme: Change the certificate only if it is really necessary. If changes are made,
the communication process needs to be tailored to the different parties involved.

3.2 The role of professionals in maximising the impact of the EPBD

An important group of actors with a decisive influence on improving the energy performance of buildings,
and therefore on the impact of the EPBD, are the professional parties in direct contact with building
owners. These parties are: designers of buildings/architects, building assessors and inspectors of
heating/cooling systems, real estate agents, housing organisations, energy suppliers, financial parties,
legal parties (lawyers and notaries), suppliers of new products and materials, the building sector in
general, the media, consumer organisations, NGOs and accreditation bodies. Professional parties can give
advice to building owners on the possibilities of improving the energy performance of buildings,
translating this into a market opportunity.

To launch free thinking on the roles of the different professionals, a workshop approach was adopted for
brainstorming on success factors relating to different market actors. The national representatives,
inspired by the presentation of the Dutch "More with Less” Market Initiative, formed small groups in order
to focus on the role of different market actors. A few of the suggested success factors, as well as ways to
maximise the impact of the EPBD are, inter alia:

e Spreading the knowledge should make the purpose and the benefits of the EPBD clearer, allowing
consumer organisations to communicate details about the EPBD in an informed way.

e Setting up of Quality Assurance about the EPBD by the building sector could create better
communication about the improvement of the energy performance of buildings.

e Better training of parties in the building sector would allow the building sector to communicate
about the EPBD in an informed and convincing way.

e Good examples of financial advantages of the EPBD, e.g. better rating, translating into higher
building value, could be an incentive for building owners to improve the energy performance of
new and existing buildings.

e The EPBD means added value for the energy company. Energy companies can play their role in
the communication about the EPBD.

e Education for real estate agents. Knowledge of the advantages of the EPBD will encourage the
real estate agents to communicate positively about the energy certificate. For example, they
should be aware about the higher value of the building or about higher comfort levels.
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e Introduction of financial instruments, such as revolving funds, e.g. based on structural funds.
These kinds of funds will encourage investments in energy saving measurements by building
owners.

At the end of this brainstorming process, national representatives had gained insight and heightened
awareness of the possible roles and impacts that market actors could have -depending on the national
situation- in their countries.

Increased awareness of the roles of market actors at national level can help Member States to
implement effective, nationally tailored schemes: there could be further benefit from studying
5 and comparing the roles of the key actors in a representative sample of countries.

3.3 Financial instruments - maximising the impact of the EPBD

Financial instruments can have a positive influence on improving the energy performance of buildings and,
therefore, on the impact of the EPBD. They can play a major role in helping building owners to decide on
energy saving measures for their buildings. There are many types of financial instruments, all of which
may be implemented differently. The most widely available instruments are subsidies, soft loans,
structural funds and tax reductions.

During the 1°* semester of 2009, the Concerted Action members analysed the availability of financial
instruments across Europe. A total of 22 national representatives responded to questions on the topic:

Financial instruments in European countries

@ countries with financial
instuments linked to the EPBD

@ countries without financial
instruments

o countries with financial
14 instuments not linked to the
EPBD

Figure 2. Financial instruments in European countries

An overview of the financial and support instruments available in each Member State is given in the
individual "Country Report 2010" of each country.

In order to have high effectiveness, the ideal situation for financial instruments is:
e They are visible to the public and readily accessible; i.e. building owners and investors have
insight into financing possibilities to improve buildings by taking energy saving measures.
e Their accessibility is linked to the improvement of the EPC class.

e Their effectiveness is monitored and evaluated by the improvements of the EPC class of the
buildings, and they are further tailored, if necessary.

¢ The administrative burden and costs for all parties are low.

Access to financing instruments should be linked to the Energy Performance Certificate. The
effectiveness of the financial instruments should be evaluated through improvements in the
energy performance class of the buildings.
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3.4 Supporting legislation in place

3.4.1 EPBD and penalties

To realise the goals of the EPBD, it is important that the legislative/regulatory requirements are followed
in practice and carried out in an orderly manner. Penalties can be used as a way to ensure proper
implementation. Various penalties are in place in the MS. The penalties can be divided into two main
categories (in brackets, the number of countries using these penalty mechanisms):

e Penalties for building owners for not making an EPC available:
o Financial penalties (14)
o Legal penalties (6)
e Penalties for assessors (for issuing an incorrect EPC):
o Cancellation and correction of the EPC (7)
o Warning and complaint procedure (7)
o Further training/examination of assessors (2)
o Financial penalties (7)
o Revocation of license (7)

The application of penalties in the MS varies significantly. A few countries have an active control and
sanctioning system. Some have a sanctioning system in theory, but have not used it very much in practice
yet. Other MS are investigating the possibilities for sanctioning, and others start actively with sanctioning
when they implement the EPBD recast.

The penalties on assessors for issuing an incorrect EPC range from fines of e.g. 500 € - 5,000 €, to liability
for damages and revocation of licence. Additionally, the penalties for owners who fail to present a
certificate range from no penalty, to prison sentences, to fines for tens of thousands of € for large non-
residential buildings.

The Concerted Action participants investigated the approaches to penalties from different perspectives. A
group discussion has taken place, using the method of "Six thinking hats of Edward de Bono" in order to
look at the topic from the following perspectives:

e Objective figures and facts: one uses neutral information
e Feelings and intuition: one observes and acts emotionally
e Negative and pessimistic view: one acts as the devil's advocate and asks critical questions

e Positive and optimistic view: one looks on the bright side, and seeks opportunities and
disadvantages

e Creative thinking: freewheeling is allowed, with free association of thought

e Reflective and controlling: one keeps a close eye on the process and planning
Some interesting questions raised from different perspectives are, inter alia:

e Are penalties really necessary?

¢ Do we know how big the compliance problem is, in order to apply the correct penalty?
e Is there room for human error?

e What is the effectiveness of applying penalties?

e Could further training help to overcome quality issues?

e What do we actually want to achieve with the penalty system?

It is the answer to such questions that allows the establishment of appropriate penalty systems in the
individual countries.
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The experience in the use of penalties by front-runner countries is very important for other
countries: Member States should learn from each other's successes and failures, and evaluate

g these in the light of local market conditions.

3.5 Set up and operation of organisational structures and procedures

3.5.1 More effective ways to reach consumers

To reach the goals of the EPBD, dwelling and non-residential building owners must be motivated to obtain
an Energy Performance Certificate, as well as to act upon the advice therein and undertake energy saving
measures. The decision to undertake energy saving measures is difficult for the consumers. They have to
be motivated in many different ways in order to take this step. In order to make it easier for them, there
are a lot of barriers to remove.

With the project IDEAL-EPBD', there is an attempt to understand the response of dwelling owners, and the
reason why some of them do not follow the recommendations given in the EPC. The study focuses on
possible influential factors for individual households’ behaviour regarding residential energy performance,
such as investments in renovations of the building shell or the technical systems. Based on the literature
that has been reviewed, important influential factors for individual households regarding the
implementation of energy saving measures can be described as:

e Financial issues, e.g., long payback time, can hinder consumers to take energy efficiency
investments.

e Social context; e.g., residents are most likely to implement energy saving measures if these are
both visible and contribute positively to a “statement” towards peers (e.g., family, friends or
neighbours).

e Information issues, e.g., knowledge about choices and costs, are strong determinants of
behaviour.

e Decision-making context; e.g., there is an important barrier for energy efficiency investments
when the owner who needs to decide about the investment does not necessarily benefit from it in
the operational phase.

e Perceptions of renovation, e.g., the possible negative effect of the amount of work and the mess
that energy efficiency improvement measures might cause.

e Perceptions of "green” issues; e.g., an individual's attitude to "green” issues will have an impact on
whether they adopt energy efficiency measures.

e Life events and routines; e.g., there are sensible time-frames in the life of persons, during which
they have greater sensitivity towards making changes in daily routines.

The best way to remove the barriers in order to motivate consumers to implement energy saving measures
is a total approach which takes all the above influential factors into account. This removes barriers and
effectively motivates consumers in making investments in energy saving and, by so doing to reach the
goals of the EPBD.

Solutions lie in:
e Lowering investment costs, e.g. by subsidies: the high investment cost of an energy saving
measure is a high barrier to taking action.
¢ Focusing on lowering the energy bill when energy saving measures are implemented.

e Pre-financing the investment costs: more consumers can implement energy saving measures,
including consumers with a lower income.

e Communication and information in the right time and context: when consumers purchase their

" IDEAL-EPBD Intelligent Energy Europe - Project number IEE/07/600 "Improving dwellings by enhancing actions on labelling for the
EPBD" www.ideal-epbd.eu
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(first) home, they must get information from the municipalities. It is an important task for the
central government to communicate and give information to the regional government and the
municipalities for promoting energy saving measures to this target group. Timing is also important:
when consumers ask for a building permit, the municipalities could inform them about
implementing energy saving measures (with info on available subsidies/financial help).

3.5.2 Influence of the EPC on the market value of buildings

There is a significant interest in identifying the influence of the Energy Performance Certificate on the
market value of buildings. Investigations on the approaches in each country were carried out in the 2™
semester of 2009. The objective was to identify, characterise and present possible tools and strategies
that can be adopted by Member States for determining the correlation between Energy Performance
Certificates and market value.

An enquiry regarding the actual large scale deployment of certification and the existence -or not- of
databases for housing transactions in the different Member States showed that:

e Of the 25 Member States responding, 13 had -at that point in time- not yet witnessed a large scale
introduction of certification.

e Approximately 1/3 of the countries had detailed data resources for the housing market.

e Completed studies were available in 2 countries, 4 countries had on-going studies, 3 countries had
plans for studies, whilst the remainder had as yet no explicit plans to perform such a study.

Whilst the experience in assessing the influence of EPCs in the market value of properties remains limited
since most schemes have only recently been introduced, empirical studies show that a "green premium” of
2.7% for better Energy Performance Certificates was detected in The Netherlands (sample of 40,000
houses with an energy certificate). Although there was no effect on the speed of sale, based on the
average value of a home in the country, this premium means an added value of about 6,000 €2.

About 60% of the building owners in Poland report that an EPC has a positive effect on the market value of
buildings (based on a Polish case-study: opinion survey with major companies), but it is not yet possible to
actually quantify this effect.

The main conclusions on the EPC's effect on the market value of buildings are:

e There is still very limited experience in assessing the impact of EPCs in property market value.

e Available or on-going studies vary in methodology, actors, targets, etc. That makes results quite
country-specific at this stage.

e In the short term, other MS case-studies should be used as reference.

The need for consumers and market actors to have knowledge on the EPC's influence on the market value
of buildings is growing. This can be a key driver for reaching the objectives of the EPBD and EU targets on
energy efficiency. Therefore, it is recommended that MS start (or continue) to pay close attention to this
topic, and pass on the available information to the market.

3.5.3 How does the EPBD work in practice?

To maximise the effect of the EPBD, it is important that all buildings covered by the Directive obtain an
Energy Performance Certificate. An excellent way to promote the EPBD and the EPC is via market
initiatives. When professionals use the EPBD and the EPC in their day-to-day work practice, building
owners can appreciate the overall added value.

Examination of the market initiatives across Europe shows that they can be grouped into five different
categories. From a snapshot of initiatives based on an enquiry in 2010, it was found that from the 19
countries that responded, 15 of them have specific initiatives (in brackets, the number of countries
implementing this type of market initiative):

2 Brounen, D., Kok, N. and Quigley, J. (2009) The diffusion of green labels in the housing market, RSM, Rotterdam. See
http://www.rics.org/site/scripts/download_info.aspx?filelD=7754 or
http://www.erim.eur.nl/ERIM/Research/Centres/Erasmus_Real Estate_Centre_EREC#axzz1GCOzE9CI
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e Financial initiatives, e.g. tax reductions & lower credit interest for high performance buildings,
etc. (7)

e Initiatives from suppliers of energy efficient goods and services; e.g. installers offer packages of
solutions, suppliers advertise the thermal properties of the construction materials and their
contribution to the improvement of the EPC's rating, etc. (4)

e Initiatives of real estate agents or building companies, e.g. public announcement of the EPC when
a dwelling is put on sale, use of EPCs results in selling advertisements -as is now required by the
recast Directive- etc. (7)

e Information initiatives that improve the knowledge on the EPC, e.g. websites to promote the EPC,
certification of buildings, provision of information on regulations, addition of further information
and value to the EPC, such as standardised recommendations or other related information (3).

e Governmental initiatives (4).
An example from Luxembourg: a real estate agency has placed the EPC in a prominent position on its
homepage, i.e. visitors of the website can use the energy label classification (A to |) as a prime criterion

when searching for houses/buildings. The agency also reports that selling a house/building with a label D
or lower is more difficult than selling a house/building with an energy rating of A, B or C.

This is an example of how important it is that the EPBD and the EPC are part of the day-to-day work
practice of professionals, so that consumers are exposed to the Directive and the opportunities it creates.
Market initiatives help to integrate the EPBD and the EPC in the daily work practice of professionals and in
the mind of building owners. In general, market initiatives try to:

e Improve the understanding of how energy is used of buildings.

e Increase the public awareness on energy efficiency and energy saving.

e C(Create an added value to the building stock.

4 Main outcomes from the Information Campaigns sessions

National Information
Campaigns

How to deal with negative
public reactions,
concerning
implementation of the
EPBD in MS

First reactions from the
general public

Success factors of a national information
campaign:

- Know your target audience

- Make a commitment

- Word of mouth is irreplaceable

- Make use of free publicity

- Use existing resources

The 3 key factors in managing negative
publicity scenarios are:

- Timely and robust response

- The good reputation of the
organisation/service implementing the
scheme

- A responsible and proactive approach

The reactions of consumers are likely to be
positive when MS emphasise the added value
of the EPBD and the Energy Performance
Certificate. When the certificate is pre-tested,
the quality of the certificate and the assessors
is good; the costs of the certificate are low
and it is connected to additional (financial)
instruments, public reactions to the certificate
are likely to improve.
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For the MS: if you
cannot do everything,
do just one thing! But
do it successfully, and
success will build
upon itself.

Solutions lie in listening
to the criticisms, giving
a quick and positive
response, and accept
responsibility, if
necessary.

These results will lead
to an ideal situation of
how to involve the
public in the
implementation of the
EPBD.

Campaigns must
continue in MS.

All MS benefit from
discussing possible
scenarios and ways
of dealing with
negative publicity.

MS must take into
account the
behaviour of the
consumers.



Role of professionals in

maximising the impact of

the EPBD

Financial instruments

EPBD and penalties

More effective ways to
reach consumers

Influence of the EPC on
the market value of
buildings

The professional parties that are in direct
contact with the building owners (such as
designers of buildings, building assessors,
financial parties, legal parties, suppliers of
products and materials, media, consumer
organisations etc.) are an important group
that has a decisive influence on improving
the energy performance of buildings. and
therefore on the impact of the EPBD.

By linking financial instruments to the Energy
Performance Certificate, the impact of the
EPBD can be heightened. When consumers,
building owners and investors have an
insight into the different kinds of financial
opportunities on offer, there is a higher
possibility that they will implement energy
saving measures.

In order to realise the goals of the EPBD the
Directive should be carried out in an orderly
manner. Penalty systems already in place in
some MS show that they could play an
important role in ensuring the aims of the
EPBD. Penalty systems in MS are. e.g.:
financial and legal penalties for building
owners, penalties involving fines, warnings
and even loss of the license of Qualified
Experts.

Important influential factors for consumers in
order to take energy saving measures in their
homes are: financial issues, social context,
information, decision-making context,
perceptions of renovations, perceptions of
"green" issues, as well as life events and
routines. The decision to undertake energy
saving measures is difficult for the
consumers. They have to be motivated in
order to take this step. A lot of barriers have
to be removed to make it easier for them.

The effect of the EPC on the market value
of buildings cannot yet be conclusively
deducted: the experience in assessing the
impact of EPCs in property market value is
still very limited.
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Increased awareness
of the role of market
actors can help MS to
implement the EPBD
effectively.

The financial
instruments have to be
efficient and effective
and have a low
administrative
burden.

Diverse penalty
systems exist in MS,
which work as control
mechanisms

The best way to remove
barriers is a total
approach which takes
all factors of influence
into account.

Indications are
positive, but not
conclusive.

MS must continue to
improve dialogue
with all the
relevant
professionals.

Governments could
give a positive signal
to the certificate by
connecting it to
financial
instruments.

MS must strike a
balance between
penalties and an
informative
approach.

Consumers must
be convinced of
the added value of
the EPBD and the
EPC in a way they
understand, and by
which they can see
the added value of
them in their own
lives.

The need for
consumers and
market actors to
have knowledge on
the EPC's influence
on the market value
of buildings is
growing. MS should
pay close attention
to this topic and
pass on the
available information
to the market.



How does the EPBD work  Market initiatives help to integrate the Market initiatives help Continue the sharing
in practice EPBD and the EPC in the daily work to increase the public of information on the
practice of professionals and in the mind awareness on energy EPBD and the EPC
of building owners. These include financial ~ efficiency, to improve in the daily work
initiatives, initiatives of suppliers of energy the understanding of  practice of
efficient goods and services, etc. how energy is used in  professionals and
buildings and to create  with consumers.
an added value to the
building stock.

5 Lessons learned and recommendations

From the sharing of experiences over the last three years, the participants in the Concerted Action are
now well aware of the possibilities available to maximise the impact of the EPBD and to strengthen the
relevant policy in their own country through appropriate flanking measures. All the topics addressed in
this report remain relevant in the future, especially when Member States are faced with the
implementation of the EPBD Recast.

The main ideas to be retained are:

e Effective information campaigns are critical for the success of the Directive. Almost all countries
have experience in promoting the national schemes for its implementation. Success factors of a
national information campaign are: know your target audience; make a commitment; word of
mouth is irreplaceable; make use of free publicity; and use existing resources.

e As Member States approach full implementation of the Directive, teething problems accompanying
the introduction of the schemes could result in a degree of negative reaction. Solutions lie in
listening to justified criticisms given by market actors, giving a quick and positive response,
accepting responsibility and implementing the necessary improvements to the scheme.

e The Involvement of professional parties and the general public during the whole process of
implementation is very important to improve the social basis and the impact of the Directive.

e In order to achieve the full potential offered by the legislation, Member States should connect
financial instruments to the Energy Performance Certificate.

e Member States should closely monitor the effect of the Energy Performance Certificate.

e The acceptance of the Energy Performance Certificate by the public will be high when it is of a
high quality and good value for money.
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Introduction to the Country Reports

This collection of Country Reports presents the status of implementation of the Energy Performance of
Buildings Directive (2002/91/EC) from the perspective of each Member State (MS). They are written by
experts who are at the heart of the processes for its legislative, regulatory and practical implementation
at national or regional level and provide a global view of the whole process, past, present and future.

As such, these Country Reports provide a bird’s eye view of the ways in which the Directive has been put
into place through national laws and regulations, together with its practical implementation, in each
country, describing the following items:

Legal documents for transposition and implementation;

Ministries, Departments or Agencies in charge of the implementation;

Reference documents, sources of information and links;

Certification of buildings:

o

o

o

o

o

new buildings and major renovations of existing buildings;

buildings for sale and rent;

which public buildings are included and how display is handled;

the cover pages and contents of the certificates for all cases above;
the criteria for defining labels (typically A through to G), when MS adopt that type of for-
mat;

whether measured (operational) or calculated (asset) ratings are used;
calculation methods used;

type of recommendations provided;

typical costs of certificates;

validity of certificates;

availability of a central database for registering certificates;

quality control mechanisms, checks and penalties;

statistics of issued certificates;

Inspection systems for boilers, heating and air-conditioning systems:

o

o

o

inspections of boilers or information campaigns;
methodology for inspections;

how often are inspections required;

inspection reports;

availability of a central database for registering reports;
qualifications and number of available inspectors;
typical costs;

quality control mechanisms, checks and penalties;
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e Qualified Experts:
o qualifications;
o training requirements, exams;
o checks on the quality of the work, penalties;
o number of experts available;
o continuing education, if required;
¢ Information campaigns to promote energy performance certificates, inspections schemes, or ener-
gy efficiency of buildings;
¢ Incentives and subsidy schemes available at a national or regional level related to certificates, or
to improved energy efficiency in buildings;
e Impact of the EPBD:
o tightening of the minimum requirements as a result of the Directive;
o actual savings and improvements achieved in the buildings sector so far, and expectations
for the future;
o reactions from the market;
e Plans for the future:
o improvements of the certification/inspections scheme;
o transposition and implementation of the recast EPBD (2010/31/EU).
Not every report addresses every item in this comprehensive list, but most of them include information
about the majority of these issues, as well as other pertinent information for the particular Member State
or region. This will certainly allow the reader to get a good overview of how the Directive is being
implemented in practice all over Europe, including the many points in common amongst the MS, as well as

specific differences between them. There are, obviously, no two MS in which the implementation is
precisely alike, but there are many similarities, including on essential points.

These reports must not be seen as formal reports for any legal purpose. In the spirit of transparency and
in an effort to provide a true portrait of reality, they are straightforward and frank, even when reporting
on details of implementation that might not be as successful as desirable. This is the true value of these
reports: they convey the reality of the implementation of this challenging Directive in each country as of
the end of 2010.

Most importantly, these reports show how much progress has already been achieved all over Europe in the
promotion of energy efficiency in buildings as a result of this Directive. Readers are invited to pay special
attention to the best practices presented by the experts in many of the reports, as they were the
inspiration and building blocks for the new upgraded requirements that were adopted in the recast of the
Directive in 2010. This recast Directive will present new opportunities and challenges for all EU Member
States in the coming years.
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CONCERTED ACTION

y ENERGY PERFORMANCE
OF BUILDINGS

Wolfgang Jilek

Energy Commissioner

of Styria (Austria)

Austria

National websites:

>

>

www.oib.or.at
www.as-institute.at
www.statistik.at

Implementation of the EPBD in Austria

Status in November/2010

1 > Introduction

In Austria, the implementation of the EPBD (2002/91/EC) was completed in 2008,
after a difficult process of harmonisation within the country - previously the nine
“Lédnder” (provinces) had nine different building codes, including quite different
regulations concerning energy. It has to be mentioned that (various) energy
certificates had been in use beforehand in some of the federal Ldnder, referring
only to the heat demand of buildings caused by the envelope, not including Heating
and Ventilation/ A/C systems, etc., like the current certificate does (this being the
reason why the heat demand is still the energy rating of the current certificate).
The implementation is based on building codes and other relevant regulations of the
federal Ldnder and the “Energieausweis-Vorlage-Gesetz (EAV-G)” of the Republic of
Austria, represented by the Ministry of Economy, Family and Youth, the latter
concerning only civil rights, i.e. selling or renting a flat or building. The revision
process of the current legislation has already started in order to accommodate the
requirements of the recast of the EPBD in 2010.

This report presents an overview of the current status of the implementation and of
the planned development of the implementation of the EPBD in Austria, as far as it
is already harmonised or agreed by the federal Ldnder. It concerns mainly the
certification and inspection systems and gives some information on the influence on
energy efficiency and instruments used, like financial support.

2 > Certification

Certification of buildings

In Austria, the implementation of the EPBD lies mainly in the responsibility of the
federal Ldnder, and the Ministry of Economy, Family and Youth has fixed the same
procedures (certification methodology, labels etc.) as the Ldnder agreed. Starting
from very different building codes, the Ldnder agreed on the development of a
harmonised implementation of the EPBD in 2006, thus developing a common
calculation procedure, followed by diverse (harmonised) procedures concerning
labelling, certificates, inspection of heating and VAC systems, etc. Meanwhile, the
harmonised energy-relevant regulations have become a good example for other
parts of the building regulations such as fire protection, safety, buildings for
handicapped people and others.

The process of harmonisation and implementation is managed by the OIB (Austrian
Institute of Construction Engineering; (http://www.oib.or.at) and an official
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Energy Label

A++ <10 kWh/(m?a)
A+ <15 kWh/(m?a)
< 25 kWh/(m?a)
< 50 kWh/(m?a)
< 100 KWh/(m?a)
< 150 kWh/(m?a)
< 200 kWh/(m?a)
< 250 kWh/(m?a)
> 250 kWh/(m?a)

@ Mmoo m >

Energy Label criteria

working group of representatives of the nine Ldnder, headed by the energy
commissioners of Styria and Upper Austria. While OIB experts desighed and
developed the energy certificate including calculation methodologies, mainly based
on an important input of the Austrian Standards Institute (ON; http://www.as-
institute.at/), the working group was concerned with the implementation of most
of the other elements of the EPBD as such and the implementation in the building
codes and other relevant regulations of the nine Ldnder.

Most of the above mentioned regulations came into force between January 1%, 2008
and May 2008. The inspection of heating systems had been in use long before, but
the inspection of VAC had to be newly developed and introduced. Some of the
Lénder included those new regulation parts in their building codes, some published
new laws, but always on a harmonised basis. The regulations included all types of
buildings, i.e., new buildings, major renovations, large non-residential buildings and
all buildings when sold or rented. Each building or building unit, e.g., an apartment,
is assigned an energy rating according to the table on the left (in final energy).
Certificates can only be issued by qualified experts (more information in chapter 4).

The energy performance certificate

The energy certificate is based
on calculated values only and
assigns an energy performance
label to residential and non-
residential buildings or building
units. The energy label classifies
the buildings on an efficiency
scale ranging from A++ (high
energy efficiency) to G (poor
efficiency). Page one shows the
general data of the building, of
the qualified expert and the heat
energy demand in kWh/m?year as
key factor for the labelling. To
implement the recast of the
EPBD, in the future, the first
page will also show the primary
energy demand and the CO,
emissions.

SPEZIFISCHER BEI 3400

Page 2 shows detailed data
concerning (final) energy demand
of the envelope as well as of the
HVAC systems, based on specific S
climate data of the site.

ERSTELLY

st

The validity of energy
certificates is 10 years.

Fig. 1 - Cover page of the EPC

The following 30 to 40 pages contain the description of the building geometry and
of every single part of the building, including relevant features not only for the
energy demand, but also concerning ecological aspects of the materials used,
depending on the kind of building and of the software used for calculation (some
give additional information, e.g., an energy flow chart).

When preparing an energy certificate for a major renovation, recommendations
have to be given to the building owner. These are listed on additional pages added
to the energy certificate. Up to now, the quality of recommendations mainly
depends on the expertise of the qualified experts, but a comprehensive catalogue
of measures will be prepared and it will become a basic document for the experts
within the next two years. Recommendations always have to be worked out for the
specific building and usually include a detailed description, estimates of costs,
savings and paybacks, as well as the impact on the energy rating if all measures are
implemented.
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For subsidized residential buildings, special rules apply (see chapter 3).

The calculation methodology

This methodology was developed before 2008 including the existing CEN-standards
at that time. The main procedure is listed in the “OIB-guideline 6”, linked to
diverse Austrian standards (mostly based on CEN-standards). It describes the whole
building envelope as well as heating, cooling, ventilation and air conditioning, etc.,
needs in detail, expressed in terms of useful and final energy. For non-residential
buildings, lighting is also included. All kinds of renewable energy systems are
included (most new buildings use solar energy for supplying part of their domestic
hot water preparation and some also for part of their space heating).

www.oib.or.at

Results and details of the calculation of the energy rating have to be uploaded to
http://www.statistik.at  the central register of Statistics Austria, a web based central registration system.
/web_en/ Some Ldnder offer important support to the experts and maintain an additional web

based registration system, a helpline and consulting by specialists, as well as

comprehensive possibilities of formation and training.

Fig. 2 shows the main elements of the calculation methodology: starting from useful
energy demand, including gains and losses, the efficiency of every technical device
is defined and taken into account for the calculation of the final energy demand of
heating, cooling etc.
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Fig. 2 - scheme of calculation methodology (in German)

New buildings and major renovations (or building units in new buildings or major
renovations) must achieve at least the lowest C rating (the exact requirement
depends on the building code of the province) to be approved at the planning stage
before construction begins. This requirement will be changed to B in 2012 and to A+
sometime on or before 2020, corresponding to the road map of the agreement
between the Federal Republic and the Ldnder (Article 15a of the Constitutional
Law) which had been fixed in 2009 already. Subsidized residential buildings have to
fulfil much stronger requirements (see chapter 6).

At first, a temporary certificate has to be prepared for the building permit, based
on the construction plans, HVAC-systems, etc. When no details are changed, this
certificate is finally uploaded to the central database of the province or to the
central database of Statistics Austria. In case of any change, the certificate has to
be adapted and edited when the building has been finished. Fig. 3 shows a
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simplified illustration of the process for certification of new buildings, from design
to first occupation, sale or rental.

new energy

-
—

Fig. 3 - Edition of energy certificate

Existing buildings - As of May 2008, all existing residential and non-residential
buildings need to be certified when they either undergo a renovation for which they
need a building permit or when they are sold or rented. The owner must present a
valid certificate to the building authority or to the buyer when the selling or renting
contract is established. Usually, the certification is based on the building plans, or,
if these do not exist, a qualified expert has to closely examine the property in order
to define the building in terms of the construction type (walls, windows, insulation,
thermal bridges, ventilation and air-tightness, etc.) and the type and quality of
HVAC and hot water systems as well as possible. Finally the thermal efficiency of
the building has to be calculated and the certificate has to be issued. There is no
minimum requirement for an existing building, i.e., they can be labelled from A to
G, but most existing buildings range above B or C.

The building owner must bear the responsibility of having a certificate. The costs of
a certificate range from approximately 450 € for an individual new small building
(single-family house) to 15,000 € or even more for an existing complex hospital. For
subsidized residential buildings, support is granted by the regional governments.
Some of the regional governments authorize regional energy agencies to issue
certificates or to control the certificates issued by qualified experts. If so, the
agencies do not charge a fee for the issued certificate.

Until 2010 there is no possibility of sanctions if a certificate was wrong or simply not
issued, except referring to civil rights: an incorrect (or non-existent) building
energy certificate may cause a damage which can be claimed at court - a difficult
way to get compensation and thus not often used. The obligation of introducing
sanctions fixed in the recast of the EPBD will result in a new law where sanctions
have to be defined.

Public buildings: In Austria, every public building (owned by private or government
bodies) larger than 1000 m? is required to display an energy certificate at the main
entrance. Currently, only some 100 public buildings are certified but many more are
in the process of being certified. The public authorities on the Ldnder level will
certify most of their buildings within a few years: some of the Ldnder developed
ambitious programmes to realize the certification for their own (governmental)
building stock independently from the official time schedule of certifying existing
buildings, but many municipalities seem to be less ambitious.

Quality assurance (QA)

In Austria, there is no national (mandatory) QA scheme. Qualified experts (see also
chapter 4) usually have had a certain amount of information and training during
their specific formation, although widely differing and - with some exceptions - not
covering all fields of knowledge necessary to issue an EPC. Therefore, most of them
undergo additional training which was set up and is offered by the responsible
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QA websites:

> www.lev.at
> www.esv.or.at

> www.energieinstitut.at

> www.energieberatung-
noe.at

Lédnder institutions and governments, especially since the responsibility for the EPC
results is given by civil rights and incorrect EPCs can be brought to court, either
leading to compensation payments or to the annulment of a contract.

¥
energy
performance
certificate

N

subsidized
buildings:

Fig. 4 - Quality assurance scheme

The training of experts, managed mainly by the Ldnder authorities, universities, the
Chambers of Commerce and Civil Engineers as well as some private organisations,
evaluates the knowledge of the experts about the technical requirements of the
buildings, diverse regulations and the details of the certification system itself.

Depending from the different regulations of the Lédnder, either all EPCs or most of
them are checked if combined with the support scheme for residential buildings or
other subsidies (see chapter 6). A random check is carried out if the EPC is uploaded
to one of the Ldnder data bases like “ZEUS” (used in three of the 9 Ldnder in 2010).
Checks always include a full data review of calculations in order to check
accordance with the correct methodologies. Further checks may include input data
if they do not seem plausible. Furthermore, the actual requirements have to be
fulfilled. Other EPCs are not regularly checked, but they will in the future, as soon
as the independent control institutions will be installed by the Ldnder.

Until now, more than 40,000 detailed QA processes have been made, many experts
have had to revise the EPCs (if needed, several times, to eliminate all the mistakes)
at their own expense and, in some few cases, legal actions have been taken due to
incorrect application of thermal regulations or certification methodologies (which
have finally led to compensation payments or to the annulment of the contract),
since the process intends to be more educational than punitive.

3 > Inspections - Status of implementation

In Austria, inspection obligations for boilers exist for more than 15 years. Therefore,
Austria has adopted option a) of Article 8 of the EPBD. The frequency of inspections
depends on the energy source and the size (power) of the heating system (from up
to four times a year for solid fuels to once a year for gaseous fuels). In 2011, the
present regulation will be replaced by a new agreement between the federal
Lédnder and the Republic of Austria.

Up to now, the mandatory inspection report only includes little information, but
local and regional authorities have to be informed if requirements are not entirely
fulfilled. These are mainly based on emissions and performance as well as safety
requirements. Comprehensive inspection reports will be introduced when
implementing the recast of EPBD in 2012. Up to now, there is only a short report for
heating systems usually including:
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date of inspection;

> year of installation or age of equipment;
source of recorded data;

> measurements and calculations;
efficiency rate;
emission values.

Heating system inspection reports are gathered in different databases of the
inspectors and will be collected in a central database in at least some of the
Lédnder. Database structures are defined and the system is supposed to start
operations in 2012.

The inspection of air-conditioning (A/C) systems is still at an early stage, since
these have so far not been regularly inspected. It was necessary to develop
requirements and a calculation methodology as well as training for experts. A/C
systems from a 12 kW rated output (refrigerating capacity; within one building, A/C
systems are added together to establish the 12 kW limit) are to be inspected. Three
inspection intervals (annually, every 3 years, every 12 years), with different levels
of detail, are to be carried out. The inspection is to be carried out according to the
engineering rules. EN 15240 and EN 15239 respectively apply. While the yearly
inspection can be carried out by service personal, 3 years inspections and 12 years
inspections have to be made by independent experts. The inspection obligations
commenced as of January 1, 2009. Inspection reports for A/C systems were
introduced together with the obligation of the inspection itself. Inspections for all
HVAC systems have to be paid by the end user or by the owner of the building.

It is still not common for many experts to give individual and precise
recommendations. Training of those experts is still necessary and is organized by
the Ldnder governments and/or energy agencies together with the Chambers of
Commerce and of Civil Engineers.

In Austria, there is no relation between experts responsible for issuing EPCs and
those making the inspections (see also chapter 4).

4 > Qualified Experts

In Austria, qualified experts are defined “by law” (“ex lege”), experts accredited by
the rules and regulations relevant to their occupation. These include (legally
authorised parties):

Chartered engineering consultants with relevant authorisation

> Engineering agencies of expertise within their trading licence, master
builders and master carpenters (timber construction)

> General legally accredited experts of relevant areas of expertise
Accredited inspection authorities
Technical departments of public enterprise bodies

The EPC is therefore to be issued by a person authorised according to the relevant
rules and regulations of the trade, an accredited inspection authority or a person
who has been certified on the basis of co-operation in the building trade.

In addition, the provinces’ certification bodies for building products (at present
situated in Salzburg, Linz, Graz and Vienna) may, within their accreditation, certify
people for the purpose of issuing energy performance certificates. The certification
is completed by an examination.

Qualified experts are not obliged to attend recognized courses, but these are
offered (see also chapter 2 “quality assurance” for experts issuing EPCs) and also
used to a large extent: at least 1,500 experts already profit from the knowledge and
the experience of others.

Experts responsible for carrying out inspections of boilers and air conditioning
systems are not (yet) offered recognized courses concerning the inspection of HVAC
systems in the context of the EPBD. In Austria, there are about 4,000 ex lege
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qualified experts, ranging from chimney sweeps (who have a 3 years training,
responsible for most heating systems except in industry) to civil engineers (at least
a 5 years education). These experts are usually properly trained to carry them out.
Nevertheless, courses especially for A/C systems experts are planned.

5 > National Information and Communication Campaigns

Austria started the implementation of EPBD-certificates in 2008, but energy
certificates (“Energieausweise”) had existed long before in some Ldnder, based on
the heat demand of residential’ and non-residential buildings, using the labelling
without the presently available classes A+ and A++. Therefore, EPCs were not a
completely new instrument for showing the efficiency and thermal quality of
buildings.

Nevertheless, the Lédnder governments started many actions to promote EPCs on a
regional level, mainly using brochures, folders and information campaigns linked to
the training of experts. No extensive advertising campaign was developed to launch
the EPCs, like in some other Member States, but information was well distributed by
numerous energy agencies as well as by the experts and by the Ldnder governments
and independent energy consultants. In this context, it has to be mentioned that
energy consulting is mandatory in some Ldnder if subsidies are involved (see also
chapter 6). The calculation methodologies had been partly developed by Austrian
universities (Graz, Innsbruck, Vienna) which were also engaged in promoting the
EPCs. The universities in Austria were strongly involved in the dissemination of
building energy certification, also lecturing in training actions for recognition of
professionals as qualified experts.

In the run-up to the introduction of the EPBD energy performance certificates for
buildings, comprehensive measures to inform the population and affected
professional groups (such as planners, real estate agents, residential constructors,
etc.) were taken in all federal provinces also with the help of several joint projects
co-financed by the European Commission. Moreover, the conceptual design of a
comprehensive training structure for planners was implemented so that training
could commence on time and on such a broad basis so as to compensate for lack of
qualified personnel.

During 2008-2010, representatives and experts of the Ldnder governments, of the
indicated universities, of energy agencies and of the Chambers of Commerce and of
Civil Engineers have been present in far more than 3,000 events, fairs, seminars and
workshops disseminating the certification process and the EPCs, promoting
awareness among citizens regarding information on the thermal quality
performance of buildings. Different websites (see chapter 6) provide detailed
information about the building energy performance certificates.

Information and training activities were addressed to different groups with very
different interests: while qualified experts (legally authorised parties issuing EPCs)
and many private people were really interested and engaged, mainly key players
involved in home buying and selling, including notaries, real estate agencies, banks,
etc., although well informed, showed no special interest in the dissemination of
building energy certification. It has to be mentioned that the national legal basis,
responsible for the “civil rights part” of the implementation of the EPBD did not
impose any sanction and thus the obligation of obtaining Certificates is still not
respected by the public to an acceptable extent.

In conclusion, however, people are now used to the fact that the energy
performance certification rating is an additional factor when making an investment
decision concerning the construction of a new building or the renovation of an
existing building.

' Residential buildings represented about 95% of the issued certificates.
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6 > National incentives and subsidies

Austria and its Ldnder have a comprehensive system of subsidies, including research
and development, matters of efficiency and the use of renewable energies.

Subsidies on national level mainly work as investment subsidies: The “Klima- und
Energiefonds” (National Climate and Energy Fund; http://www.klimafonds.gv.at)
provides 100 M€ per year until 2014 for the thermal retrofitting of residential and
non-residential buildings. It gives a grant of up to 30% and it has been
oversubscribed twice already. Many private people, as well as small and medium
enterprises, profit from this programme and will also continue to profit in the
future. One of the main preconditions to be given the grant is the issue of an EPC
before and after the process of retrofitting and thus giving exact data about the
reduction of energy consumption.

On the provincial level, various subsidies exist, some being linked to the support for
housing (Wohnbauférderung), especially concerning thermal insulation, use of
biomass for heating and solar energy for heating and domestic hot water
preparation, but also energy consulting and the issue of EPCs. In some Ldnder, the
support for housing provides mandatory energy consulting which includes the EPC
and a comprehensive explanation of the role and function of EPCs, so people are
aware of the expectation and the possible effects an EPC can offer. Since far more
than 50% of residential buildings profit from subsidies, that has a very positive
effect on the knowledge of the public.

Subsidies for the retrofitting of buildings are put into effect either as investment
grants (usually between 10 and 25%) or loans (with 1% to 4% interest for a period of
10 to 20 years, depending on the regional system and the quality of supported
measures). Some examples are:

> Vienna: Passive buildings (one family houses) receive 16,000 €;

> Vorarlberg: 1% loan for 20 years for energy efficient retrofitting of
buildings;

> Lower Austria: Renovation bonus of 12,000 €;

> Upper Austria: various incentives and a monthly “housing benefit”
depending on household income and household expenses.

Each subsidy is combined to numerous, sometimes complex conditions to be granted
a subsidy, but it includes normally the issuing of an energy certificate, before and
after construction, if it concerns renovation or retrofitting of a building.

The EPBD requires a mandatory check of alternative energy systems. Austria has
additionally introduced the mandatory use of renewable energies to a certain
extent, e. g., making use of some of the subsidizing instruments (like support for
housing). Exact minimum values for the use of Renewable Energy sources in
buildings have not yet been determined. The mandatory use of solar installations
for water heating in residential and commercial buildings has been partly
implemented in some provinces and is considered to be valid for whole Austria. The
introduction of mandatory part-solar space heating for residential buildings is also
being discussed. On the other hand, there are many possibilities to get subsidies for
renewable energies, mainly for thermal solar energy and photovoltaic and for
individual heating and district heating with biomass or other biogenic raw materials
(district heating from biogas plants).

Feed-in tariffs are handled by the federal Austrian government (with some
additional regional incentives). Supports for, e.g., a solar thermal installation
ranges from 1,500 € to 3,000 € for an installation of 15 m? (average size). Biomass
district heating systems receive a 30% non-refundable support on investment. Solar
thermal installations have a long tradition in Austria.
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www.solarwaerme.at

Subsidies:

www.energyagency.at
www.burgenland.at
www.ktn.gv.at
www.noe.gv.at

www. land-oberoesterreich.
gv.at

www.salzburg.gv.at
www.stmk.gv.at
www.tirol.gv.at
www.vorarlberg.gv.at

www.wien.gv.at

Share of renewable energies (%) 2005 | 2010 | 2015 | 2020
Residential buildings 24 25 26 26
Commercial buildings 8 9 10 10
Industrial buildings 1 2 2 2
Public buildings 1 1 2 2
All buildings 33 35 38 38

Fig. 6 - Estimated share of renewable energy in the building sector (Source: NREAP)

The Austrian National Action Plan for Energy Efficiency (under the Directive
2006/32/EC) was developed by the Federal Government and the nine Ldnder,
showing the variety of financial subsidies and other incentives which should lead to
successfully fulfil the given goals for 2020. Building certification is part of it and will
play a considerable role, combined with strong limitation of final energy demand
provided in the OIB-guideline 6 and legislative measures based on it.

Subsidies for residential buildings

The development of thermal requirements in residential buildings in Austria cannot
be understood without having a look at the subsidizing system, a support for housing
(Wohnbauférderung):

The federal government created a large fund in order to accelerate the
reconstruction of damaged buildings and new buildings as well after World War 2. In
1968, this fund was replaced by a system of subsidies for residential buildings which
is still in operation, at first concentrating on opening the possibility of financing a
flat to people with a low income, but successively introducing elements of energy
efficiency and use of renewable energies. Today, in all Ldnder except one, the
granting of housing support is still tied to certain income limits. Support is granted
for an adequate living area, any oversized living area is excluded from the support.
The compliance with certain minimum requirements for heating a building is a
precondition to receive subsidies: until 2008, when the EPBD was put in force, some
Ldnder used an ensemble of U-values to specify the necessary features of a building
and some already based their subsidies on requirements for the whole building
(kWh/m?a) on the basis of heat demand. Then, all the Ldnder switched to total heat
demand and, from 2012 onwards, they will additionally introduce primary energy
demand and CO,-emissions, as declared in the energy performance certificates.

www.ec.europa.eu/energy/ The conditions to get subsidies have always been much stricter than the building
demand/ legislation/doc/ne codes. So, low energy buildings and passive buildings have been supported well by

eap/austria_en.pdf

the subsidizing system for years in Austria. By 2006, there were already 1,000
“passive” buildings and, in 2010, there are more than 8,500, compared to 25,000 in
the whole EU. Most of the new buildings today have a heat demand of less than 50
kWh/m?.a. As an example, fig.5 shows the evolution of the requirements for
individual one family houses in Styria.

Energy performance of small individual buildings in kwWh/m2,a

160 -
140
120
100
80
60
40
20

existing building  building subsidised subsidised subsidized subsidized

buildings code code buildings buildings low energy passive
(average) 2009 2012 2009 2011 buildings  buildings
2010 2010

Fig. 5 - Energy performance of small individual buildings in Styria/Austria
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7 > Impact of the EPBD at national level

Evolution of minimum quality requirements in building regulations

In 2001, Austria had 9 building codes in the 9 Lédnder, each defining the energetic
quality of buildings by U-values mainly. For a usual single family house, using just
the limits of the ensemble of valid U-values led to an average energy rating of
approximately 90 kWh/m?.a for the heat demand, which was the leading indicator
of energy performance certificates at the time. This level was kept until the
agreement of 2008. The process of implementation of the EPBD, which had already
started in 2006, led to a broad discussion about this agreement and a further
process of strengthening the legislative framework, finally issuing a road map as
follows:

Thermal heating demand of new residential buildings (kWh/m?a)

Surface/Volume 1.0 0.5 0.33 0.25 0.2
lc? <1.0m 2.0m 3.0m 40m|=>50m
as of 1.1.2008 78.0 52.0 43.3 39.0 36.4
WBF-15a B-VG special 75 50 41.7 37.5 35
agreement for subsidised

buildings

as of 1.1.2010 66.5 42.8 34.8 30.9 28.5
Subsidised buildings 54 36 30 27 25.2

Thermal heating demand of new non-residential buildings (kWh/m?a)

S/V 1.0 0.5 0.33 0.25 0.2
lc <1.0m 2.0m 3.0m 40m|=250m
as of 1.1.2008 27.0 18.0 14.9 13.5 12.6
as of 1.1.2010 22.8 14.6 11.9 10.6 9.8

In addition, the following requirements apply to the cooling demand for new non-
residential buildings without ventilation and without air-conditioning technology:

From the 1** of January of 2006: 3.0 kWh/m?2a
From the 1°* of January of 2010: 2.0 kWh/m?a

For other buildings, e.g., residential, only the requirements for the U-values
according to Directive 6 of the OIB apply for summer cooling.

For any renovation which is subject to notice or authorisation, the principle of
improvement exists. This means that the heat insulation quality of building
components or component connectors must have lower U values or thermal bridging
correction coefficients respectively than before the renovation and that the density
of the building shell must at least be maintained. In principle, the U-values
according to Directive 6 are to be met, in so far as is technically, functionally and
economically feasible. In addition, the following limits apply:

2 |c = characteristic length - a measure for the geometry of a building: gross volume/heat exchanging
(enveloping) surface (the inverse of Surface/Volume)

-12



Thermal heating demand of residential major renovation (kWh/m?a)

S/V 0.8 0.5 0.33 0.25 0.2
lc <1.25m 2.0m 3.0m 40m|>50m
as of 1.1.2006 90 65 51.1 44.2 40
as of 1.1.2010 75 55 43.9 38.3 35

Thermal heating demand of non-residential major renovation (kWh/m?a)

S/V 1.0 0.5 0.33 0.25 0.2

lc <1.0m 2.0m 3.0m 40m|>50m
as of 1.1.2006 30 21.7 17.0 14.7 13.3
as of 1.1.2010 25.0 18.3 14.6 12.8 11.7

In addition, the following requirements apply to the cooling demand for non-
residential major renovation without ventilation and without air-conditioning
technology:

From the 1°* of January of 2006: 6.0 kWh/m?2a;
From the 1 of January of 2010: 4.0 kWh/m?2a;

For other buildings, including residential, only the requirements for the U-values
according to Directive 6 of the OIB apply for summer cooling.

In principle the requirement for residential buildings is proof of avoidance of
summer overheating. This proof is also to be fulfilled for all other buildings,
whereby within the proof for non-residential buildings the inner loads may be
neglected (they are accounted in the calculation of cooling needs, though). In
addition, the requirements for the proof of avoidance of summer overheating are
also fulfilled for non-residential buildings if ventilation and air-conditioning
technology solutions (without cooling) are used exclusively to meet the
requirements. All other factors (e.g. final energy demand) are compared against
Reference HVAC systems according to the energy sources used.

Other impacts

Austria already had a quite good performance level and energy performance
certificates before the implementation of the EPBD, especially because of the
existence of the above mentioned housing subsidy system and its positive influence
on all other non-residential buildings. The EPBD achieved a welcomed harmonisation
of the nine building codes in Austria and the integration of elements like
ventilation, cooling and lighting in the certificate as well as the central registration
system GWR (Gebdude- und Wohnungsregister) which will probably start being used
in 2011.

As of November 2010, more than 135,000 certificates have been issued since the
scheme was launched in 2008. The classes of the certificates are shown in Fig. 6.
About 90% of the new buildings have got an EPC, while only 20% of existing buildings
upon sale or rent are supposed to have gotten an EPC - due to the fact that there
are still no sanctions if an EPC is not issued at all, except based on civil rights.
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Energy certificates of 600 buildings built before 2000
more than 250 less than 50 3%
200-250
9%
50-100
36%
150-200
14%
100-150
30%

Fig. 6 - Classes of issued certificates in Austria by the end of 2010

8 > Conclusions and future planning

The EPBD requirements have certainly brought some additional aspects to the
certification of buildings. It also influenced the building code and it will influence it
again in the future, finally leading to “nearly zero-energy” buildings - the road map
for such a development is being fixed in running negotiations which should be
finished by autumn 2011.

Since “Austria is already built” - the additional building stock is about 1% yearly - an
essential effort has to be taken for the existing buildings, raising the actual rate of
major renovations from 2% to 4% or 5% yearly. Incentives to the improvement of
existing buildings exist, but they have to be supported by special regulations
concerning energy efficiency and the use of renewable energy sources too. Existing
legislative barriers are far more important than financial concerns about the
investment cost in using energy efficient technologies and renewable energies.

Furthermore, the training of more qualified experts and labourers, and training the
public to be aware of their energy use are inevitable. Responsible people,
politicians as well as their administrative bodies, are well aware of all those
necessities and will hopefully help reach the ambitious goals.
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1 > Introduction

The implementation of the EPBD in Belgium is a regional responsibility. Therefore,
three specific reports have to be prepared for Belgium, one for each Region - the
Brussels Capital Region, the Flemish Region, and the Walloon Region. This is the
report for the Brussels Capital Region.

Legal context

The implementation of the EPBD in the Brussels Capital Region is the responsibility
of the regional Ministry of Energy and the regional Ministry of Environment. They
both have the same administration and the same Minister at the end of 2010.

On the 7™ of June 2007, the Government of the Brussels Capital Region adopted an
ordinance transposing the EPBD into regional law. Some minor changes were
introduced on the 14™ of May 2009.

Moreover, several execution orders were adopted by the Government of the
Brussels Capital Region or by the Minister of Energy, since the last country report
produced in 2008. These concern:

The contents of the technical and economical feasibility study (entered
into force in 2008);

The energy assumptions for the technical and economical feasibility
studies (entered into force in 2008);

The contents of the Energy Performance of Buildings (EPB) declaration
(entered into force in 2008);

The contents of the EPB technical file to be completed before and during
the construction of new buildings and major renovations (entered into
force in 2009);

The rules for the calculation of transmission losses (entered into force in
2008);

The innovative technologies procedure that allows for the consideration of
technologies and products that are not currently taken into consideration
in the calculation procedure (entered into force in 2009);

The accreditation of “EPB advisors” (entered into force in 2008);

The energy performance certificate for new buildings, assigned to
individual dwellings, offices and educational buildings (entered into force
in 2008);

The energy performance certificate for public buildings (will enter into
force in 2011);

The EPB requirements regarding the heating systems of buildings during
installation and operation. They include acceptance of new heating
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systems, periodic inspection of boilers and one-off inspections of heating
systems (will enter into force in 2011).

Other execution orders are in preparation, regarding the certification of
existing buildings and the inspection of air-conditioning systems, and should
be adopted in 2011.

2 > Certification

New buildings and major / light renovations

An energy performance certificate will be issued by Bruxelles Environnement - IBGE
at the end of the EPB process for new buildings, including individual dwelling,
offices and services or education, based on the EPB declaration. EPB advisors are in
charge of this EPB declaration.

CERTIFICAT DE PERFORMANCE ENERGETIQUE

erformance
informations
ages

Ce document fo

REGION DE BRUXELLES-CAMTALE

adresse 1 ( rue, numéro, boite)
adresse 2 (code postal, commune)
partie du batiment certifiée

Superficie XXX m?
Certificat PEB N°  xooooex-Nxxx  valide jusquiau: — xx/xx/xxxx
. Performance énergétique du batiment

Trés économe

ance énergédique moyenne en Régron de Bruxelles-Capitale

Trés énergivore :

Consommation par m? [en kWhgp/m?/an] XXX

Consommation totale [en kWhgg/an] X XXX XXX

. Emissions CO,

Emissions annuelles de CO, par m* (kg CO,/ m*/an )

A

. Resp des exi énergétiq et de la qualité du climat intérieur

Oui | Non Oui | Non

010 Evigence nivesu e NweawE [ XX | OO Exigonco ventiaton
010 Exigence nivesuk Nveauk [ XX Exigence surchaufte

Présence d'une attestation de réception du

oo
E U max = R min
OO Exigences 010 systeme de chauftage
oo

O | O  Exigence installations techniques Si oui, est-elle conforme ?

. Informations administratives

Certificat délivré le: xx ¢/ 3000 Affectation: habitation individuelle

Coordonnées du conseiller PEB Nom: XXXXX XXXXXXX Société: XXXX XXXXX XXXXX Numéro d'agrément: XXXX-XXXXXXXX

Fig. 1: First page of the energy performance certificate for a new individual
dwelling

This certificate contains:

> The address of the building, possibly the "name " of the building;

> A picture of the building;

> The expiry date of the certificate;

> The floors (or parts of the building) certified, if the EPC does not cover the
entire building;

> The identifying number of the certificate;

> The label (A to G) granted to the building (ranking based on consumption
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compared with buildings of the same type);

> The values of consumption per m2 and the total annual consumption of
primary energy in kWh, calculated using the EPB software;

> The amount of CO, emitted annually per m?, calculated using the EPB
software;
Levels E' and K? calculated using the software PEB;

> A statement of compliance with energy and climate quality inside the
building, checked for each requirement;

> The date of issuance;

> Assignment (individual dwelling, office, school,...);
Contact of the EPB advisor (name, address, phone, e-mail, number of
registration).

The certificate is also accompanied by an explanatory form and standard
recommendations, for the purchaser or tenant. Standard recommendations relate
heating, domestic hot water, ventilation, summer comfort, lighting and domestic
appliances and depend only on the type of building.

First certificates for new buildings will be issued in the beginning of 2011.

Calculation procedure

The calculation procedure is defined in the execution order of the 21°* of December
2007. The method is identical to the one established in the Flemish Region and very
close to the one in the Walloon Region. See the Flemish report for more details.

A study to revise and extend the calculation procedure for cooling and overheating
is about to be completed. The results of this study should be incorporated into the
calculation procedure during 2011.

The software tool, developed in collaboration with VEA (Flemish Region) and BBRI,
that enables the calculation of the energy performance of buildings and the
verification of whether the main requirements are met, is operational and has been
available since March 2007. See the Flemish report for more details.

An integrated calculation tool with 3D construction graphical views, product
databases and administrative forms has been developed, in collaboration with the
Walloon Region, and will replace the current software tool in July 2011.

W
Jerce ¥ arcti

oM -

Fig. 2: 3D construction graphical view in the new software tool

" The K level is the level of overall thermal insulation of a building. It depends on:

« characteristics of thermal insulation exterior walls

« the compactness of the building, i.e., the ratio between the volume and surface of thermal losses.
2 The energy performance level E is an overall index of primary energy consumption of a PEB unit. It is a
dimensionless number, expressed as follows:
E level = Characteristic primary energy consumption / Primary energy consumption of reference
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Requirements for new buildings and major / light renovations

Since July 2008, the EPB requirements are mandatory for buildings for which a
building or environmental permit has been requested. The applicable EPB
requirements are on primary energy consumption, insulation level, ventilation rate,
overheating, technical installation, etc., and depend on the type of building.
Requirements should be revised and tightened in 2011.

Enforcement
Minor renovations are directly handled by municipalities. Major renovations and new
buildings are handled by Bruxelles Environnement - IBGE.

Public buildings

Public bodies that occupy more than 1,000 m? in a building, are obliged to display
an energy performance certificate on the front door or in the main lobby of the
building.

The rules relating to this certificate are subject to an execution order adopted by
the Government of the Brussels Capital Region on the 27" of May 2010.

The execution order comes into force in two phases, according to the category of
the building being certified.

Entry into force: Offices: Administrative and technical

- 1%t of July 2010 services, town halls and communal houses
Display of the certificate: o

- 30" of June 2011 Sport: swimming pools and sports centres

Offices: Buildings of parliament, judicial
courts and administrative courts

) Schools: Nurseries, schools, colleges,
Entry into force: universities etc.

i ,1St of July 2011 . Culture and entertainment: Museums,
D1sptlhay of the certificate: theatres, cultural centres, libraries, media
- 307 of June 2012 centres and similar services

Health and other: Hospitals, health centres,
nursing homes, revalidation and care and
similar services

Table 1: Entry into force of energy performance certificate for public buildings by
category

The certificate is to be issued by a qualified expert using the software and applying
the protocol provided by Bruxelles Environnement - IBGE. The execution order
determining the rules for the accreditation of qualified experts and the recognition
of training courses should be voted in the beginning of 2011. Therefore, no
certificates can yet be issued, even for the buildings included in the first group in
Table 1 (entry into force on the 1% of July 2010).

The certificate is based on consumption data for electricity and fossil fuels used for
all purposes, collected on counters or invoices and, where appropriate, data on
electricity production on site. The time at which the record of such types of
consumption is taken can not be earlier than 24 months before the date of the
certificate and has to cover a continuous period of 11-13 months. Energy
performance is calculated on the basis of the occupied floor area.

The certificate reflects the level of energy performance of the public building and
places it on a scale of labels appropriate to its category. The mean level of energy
performance for the building’s category in the Brussels Capital Region is also shown
as a dotted line in the scale. In addition, the certificate displays the index of CO,
emission and various other information, such as financial data, information on
production systems on-site, recommendations from a list of typical issues, and a
histogram of consumption over the last three years.
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If the occupier is the owner of the public building, he/she has to install a counter
by energy vector and by building within twenty-four months from when the
execution order enters into force. In rented buildings, this requirement does not

apply.

Fig. 3: First page of the energy performance certificate for display in a public
building

Existing buildings for real estate transactions

Execution orders determining the rules for certification, the asset calculation
procedure, the accreditation of qualified experts and the recognition of training
courses, should be adopted in the beginning of 2011. The entering into force is
foreseen for the 1°* of May 2011.

An energy performance certificate must be issued before any real estate transaction
of an existing building: sale, rental, real estate lease, etc. It aims to inform the
potential buyer or tenant of the level of building energy performance. The
reference values included in the certificate allow them to evaluate the performance
of the building and also to compare it to other buildings.

The energy performance of a building must be described in a clear way and must
contain an indicator of CO, emissions. The calculation procedure depends on the use
of the building, residential or non-residential. It is based on the same calculation
procedure for new buildings, with some simplifications and the introduction of
default values. As of the end of 2010, two software tools are being developed.

The energy performance certificate also includes recommendations obtained from a
list of typical issues for improving building energy performance, but imposes no
obligation for carrying out work to meet specific energy requirements.
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Fig. 4: First page of the energy performance certificate for existing residential
building

The certificate must be issued by a qualified expert with specific training for
residential or non-residential buildings.

3 > Inspections of Boilers and Air-Conditioning Systems

Boiler inspections

Heating systems must meet a series of requirements that aim at a minimum energy
efficiency and a reduction of their environmental impact. To ensure compliance
with these requirements, the regulations require that, from the 1** of January 2011,
various inspections are carried out by qualified experts. These requirements and
actions are determined in the execution order of the Government of Brussels
Capital Region of the 3" of June 2010, concerning the requirements regarding the
heating systems of a building during installation and operation.

The execution order applies to all heating systems in the territory of the Brussels-
Capital Region comprising one or more boilers:

> with a nominal power above 20 kW,
operating on a liquid or gaseous fuel, and
> with hot water as the heat transfer fluid.
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The heating system is the set of components necessary to heat the air in a building
and/or Domestic Hot Water (DHW), including one or more heat generators,
distribution lines, storage tanks and the elements for the emission (radiators,
convectors, etc.), as well as control systems. A heating system is of type 1, if the
heat is produced by a boiler with a nominal output below 100 kW, and of type 2, if
the heat is produced by a boiler with a nominal output greater than or equal to 100
kW or by more than one boilers.

The execution order contains 16 requirements concerning the following points:

1. the holes for measuring combustion efficiency

2. the combustion efficiency and emissions of boilers in operation
3. the sizing of the boilers

4. the modulation of power of boiler burners

5. the chimney draft

6. the ventilation of boiler room

7. the tightness of exhaust gas and combustion air supply ducts
8. the insulation of pipes and accessories

9. the partitioning of heating and air distribution

10. the control of the heating system

11. the logbook

12. the energy metering on boilers

13. the energy metering on the electric fans

14. the heat recovery on exhaust air

15. the variation of the flow of fresh air by actual occupation
16. the energy accounting

Acceptance tests of heating systems with new boiler(s)

The system owner must hire a qualified expert to perform an inspection of the
entire heating system during its commissioning, in anyone of the following cases:

> After installation of a boiler;
After replacing the boiler body;

> After replacing the burner;

> After moving a boiler.

The purpose of the approval is to verify the compliance of systems with different
heating requirements, including the points previously listed. This type of inspection
is named “reception” of heating systems.

Periodic inspection of boilers

Each year for oil boilers, and every 3 years for gas boilers, the owner of the heating
system has to hire a qualified technician to maintain and check the boiler. This type
of inspection is named “periodic inspection of boilers” and it follows a formal
methodology, unrelated top CEN standards. It shall include verification of the
following items from the previous list of 16:

> Cleaning of the boiler;
Cleaning the exhaust system of combustion gases;
> Adjustment of the burner of the boiler;
> Verification of the following requirements:
Presence of holes for measuring combustion efficiency;
> combustion efficiency and emissions of boiler in operation;
modulation of power of boiler burners;
draft of the chimney;
> ventilation of boiler room;
tightness of the exhaust gas and combustion air supply.

One-off inspections of heating systems

The one-off inspection of a heating system is an assessment of the whole system by
a qualified expert. It must be made not earlier than one year before and not later
than one year after the oldest boiler, with a power greater than 20kW that is
connected to the heating system, has reached the age of 15. A periodic inspection
shall be conducted within 12 months prior to this one-off inspection. The one-off
inspection includes:
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assessment of the energy performance of the boilers and the heating
system;
information regarding compliance with applicable requirements,
depending on the type of heating system;
assessment of the oversizing of the boilers;
advice on:

boiler replacement;

on other possible changes to the heating system;

on the use of the heating system;

on alternative solutions.

The method and tools for the one-off inspection are developed in collaboration with
the Flemish and Walloon region. Different tools are used depending on the type of
the heating system (type 1 or type 2). For type 1 systems, a calculation device is
used (Figure 3). For type 2 systems, a specific software programme was developed.

Fig. 5: Calculation device for one-off inspection of type 1 heating systems

Air-conditioning systems inspection

The execution order should be adopted in 2011. The principle will be similar to the
one followed in the regulation for the heating systems.

4 > Qualified experts

QEs for issuing EPCs
There are 4 types of qualified experts, one per type of certificate:

New buildings (EPB-advisors);

Public building;

Existing residential building for real estate transaction;
Existing non-residential building for real estate transaction.

They all have to follow a specific training program, obtain a certificate of
competency and ask an accreditation by Bruxelles Environnement - IBGE. The
training is organised by independent training centres.

At the end of 2010, there are about 600 EPB-advisors accredited.

QEs for carrying out Boiler Inspections

There are 5 types of qualified experts, depending on the type of inspection and on
the type of boiler:

the certified boiler technician L (boiler fuel oil);

the certified boiler technician G1 (atmospheric gas boiler or burner
premix);

the certified boiler technician G2 (gas boiler with forced air burner);
the certified heating engineer;

the EPB heating advisor.

-22



. Type 1 certified heating engineer
Reception Type 2 EPB heating advisor
Periodic inspection Tvoe 1 & 2 certified boiler technician
P P L, G1, G2
e . Type 1 certified heating engineer
One-off inspection Type 2 EPB heating advisor

Table 2: Types of qualified experts, depending on the type of heating system and
type of inspection for which they are authorised.

Accreditation by IBGE is subject to certain conditions, including obtaining a
certificate of competency depending on the type of accreditation, compliance with
certain obligations and follow-up refresher training. The accreditation is valid for 5
years and may be extended for periods of 5 years.

IBGE has provided specific syllabus with the content of the training (including
exam). They are available free of charge on the website or on demand. The
trainings are organised by independent training centres.

IBGE expects to accredit about 3,000 qualified experts, especially technicians but
also engineers for reception and diagnostic of large installations.

Quality control

Quality control will focus on the obligations of the qualified experts and especially
on the accuracy of their reports (EPB declaration, report of periodic inspection,
certificate,...) by administrative and on-site controls. It will be ensured by an
accredited institution, designated by IBGE. The methodology will be slightly
different depending on the type of qualified expert (EPB advisor, certified boiler
technician,...).

The tender for the quality control for the certified boiler technician, the certified
heating engineer and the EPB heating advisor was launched in late 2010. It is
foreseen to control 2 or 3 reports and compliance with administrative obligations
for each qualified expert every year or two years.

The quality control for the other qualified experts will be developed during 2011.

5 > National Information and Communication Campaigns

Advertising campaigns on the radio, in the press, etc. are foreseen in 2011, in order
to encourage certification and boiler inspections. Professionals will be informed
through newsletters and specific seminars, in collaboration with professional
associations.

A lot of information is already available on the website of Bruxelles Environnement
- IBGE: www.bruxellesenvironnement.be

6 > Incentives and Subsidies

There are several federal or regional incentives and subsidies (condensing boiler,
insulation, heat pump, passive or low energy building...) for new building or retrofit
available under certain conditions, but they are unrelated to EPCs.

See the IBGE website for more information: www.bruxellesenvironnement.be
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7 > Impact of the EPBD

Before the EPBD, the only requirement for a new building was to get a K level
(function of insulation and building form) of 55 and to have the liquid fuel boilers
maintained by an accredited professional each year.

Since July 2008, the requirement concerning the K level was strengthened, and
other requirements were added (E level, insulation performances of wall and roof,
minimum ventilation ratio, requirement on technical installations). Those
requirement are different for new building, major or simple retrofit or existing
building.

K level E level
Before From July Before Before Zﬁm
July 2008 2008 July 2008 | July 2011 2013;
Individual 55 40 90 70
dwellings
Offices 55 45 90 75
Schools 55 45 90 75

Table 3: K level and E level required for new building.

8 > Conclusions and future planning

The following steps are under way:

Finalisation of the last execution orders required for the certification of
existing buildings and air-conditioning system inspections,

Training and accreditation of the qualified experts to perform heating
system inspections and certifications,

Revision of the calculation procedure for new buildings,

Launch of the new software tool for the energy performance calculation
for new buildings,

Preparation of the transposition of the recast.
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1 > Introduction

Since the last report published in the spring of 2008, major new steps were taken
for the implementation of the EPBD in the Flemish Region. As certification of
existing buildings started in 2008, a lot of experience on both new and existing
buildings is now available.

The EPBD was implemented in the following phases:

Requirements and certification for new buildings since January 2006.
Certification of existing residential buildings for sale since November 2008.
Certification of existing residential buildings for rent since January 2009
Certification of public buildings since January 2009.

Regular inspection of natural gas boilers and one-off inspection of the
heating system since June 2010. Regular inspection of other types of
boilers was already mandatory before the EPBD implementation.

Regular inspection of A/C installations since February 2007. In February
2011, specific legislation will be introduced in order to specify the
inspection intervals, as well as the method of inspection.

In 2009, there were minor changes in the decree that constitutes the base for the
implementation of the requirements and certification scheme. The requirements for
new and renovated buildings were tightened on the 1** of January 2010. At this
moment, the revision process of the current legislation is launched for the
implementation of the recast of the EPBD in 2010, in order to improve the processes
based on the experience from the last 5 years, and to set two further steps in the
tightening of the requirements.

This report presents an overview of the current status of the implementation and of
the plans for the evolution of the implementation of the EPBD in the Flemish
Region. It addresses certification and inspection systems, including quality control
mechanisms, training of Qualified Experts, information campaigns, incentives and
subsidies.

In Belgium, the implementation of the EPBD is a regional responsibility. The Flemish
Energy Agency (VEA) and the Ministry of Environment, Nature and Energy are
responsible for the implementation in the Flemish Region. VEA is also the managing
body for the requirements and certification schemes. VEA designed, developed and
supports the requirements and certification system for the Flemish region.
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2 > Certification

The certification system was implemented in different phases, based on the variety
of buildings. The certificate for new buildings is part of the energy performance
requirements procedure, which is in force since January 2006. The certificate for
existing residential buildings for sale is mandatory since November 2008. In January
2009, the certificate became mandatory for existing residential buildings when
rented, as well as for public buildings. The legislation concerning the certification
of existing non-residential buildings is already in place, but the software tools are
still under construction. The implementation is expected in 2013. The development
of the certification system for existing non-residential buildings happens in
collaboration with the Brussels and Walloon region.

The methodology, software and qualifications of the qualified experts are different
for new buildings, residential buildings and public buildings.

Existing residential
buildings

Public buildings

New buildings

Existing non-
residential buildings

Implementation

Since 1/11/2008
(sale) or 1/1/2009
(rent)

Since 1/1/2009

Since 1/1/2006

Legislation is
approved but not yet
implemented.
Expected in 2013.

Qualified Expert

Type A: training
course +
examination

Type C: training
course (attendance
mandatory)

‘reporter’: degree in
architecture or
engineering needed

Type D: Not defined
yet

Calculation

Calculated energy*

Measured energy*

Calculated energy*

Calculated energy*

use in kWh/m? use in kWh/m? use E-level use in kWh/m?
Methodology Mandatory / / Not defined yet
inspection protocol
Responsibility Owner of the User of the Person who asks for | Not defined yet

for obtaining a
certificate

building

building - public

the building permit

organisations

* Primary energy

Table 1: Overview of the different certification systems

Existing residential buildings

A certificate must be available from the moment the building is put for sale or for
rent. The owner must give a valid certificate to the buyer when the deed is
established. In case of rent, the renter must get a copy.

A qualified expert (type A) visits the property and assesses the building in terms of
the type of construction (walls, windows, insulation, ventilation, etc.), as well as
the type and quality of HVAC and hot water systems. The expert has to use the
mandatory certification software offered by VEA. This software calculates the
energy score. There is no minimum requirement for an existing building. The energy
score which expresses the calculated primary energy use is placed on a colour bar
between 0 kWh/m? and 700 kWh/m2?. The impact of the behaviour of the
inhabitants is not taken into account. Old buildings with wasteful use of energy can
have a calculated energy score that is much higher than the marked 700 kWh/m? on
the scale. In order to be legal, the certificate has to be signed by the qualified
expert.
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The front page of the
Energy Performance
Certificate contains:

the address of the
building;

the type of the building
(single-family home or
multiple, detached, semi-
detached and terraced
buildings);

the software version;
the energy score: the
calculated primary energy
use in kWh/m?2 per year.
the energy score on the
colour bar shows the
energy impact of the
building: from green
(energy friendly) over
orange to the red zone
(not energy friendly);
the data of the qualified
expert;

the validity period (10
years).

energieprestatiecertificaat
bouw

wooneenheid

Cover page of the EPC
for new buildings

Second page of the EPC
for existing residential
buildings

Figure 1: Cover page of the EPC for existing residential buildings

The second page contains the energy performance of the building envelope, the
energy performance of the heating system, an estimation of the CO,-emissions, and
the recommendations, generated automatically based on the data filled in by the
qualified expert. There is a blank field where the energy expert can fill in
additional information or additional advice based on the specific condition of the
building. There is currently no obligation to implement these recommendations.

VEA charges no fee to the owner or to the qualified expert. The owner has to pay
the qualified expert. The cost usually varies between 100 € (apartments) and 300 €
(houses). There is no fixed price.

Calculation methodology

The calculation methodology for existing buildings is developed for the Flemish
region on the basis of the methodology used for new buildings, as well as the
methodology used in the Netherlands for energy performance certificates. A lot of
default values are used to increase the reproducibility. It includes heating, cooling,
DHW and electricity use for fans and pumps. The result is expressed in terms of
primary energy in kWh/m2.year. The qualified expert has to follow a mandatory
inspection protocol. He/she fills in all the necessary data in the software, which is
an online system based on a central server.

Enforcement

VEA carries out random checks for the availability of the certificate for existing
buildings, by inspecting websites, real estate agents and advertisements. If no
certificate is available in the central database for that address, the owner will
receive an invitation for a hearing. The owner risks a fine between 500 € and 5000
€. Besides this, the notary has to report to the VEA the absence of an EPC. Renters
or buyers can also make a complaint to the VEA if no EPC is available.
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energieprestatiecertificaat
publieks’gebouwen
Schaal v s ecundaic anderiis

Front page of the
certificate for public
buildings

The energy performance
certificate for public
buildings contains:

> the name, address,
of the public
organisation;

> the energy score,
based on the
measured energy use
of exactly 1 year;

> the energy score on
a colour bar in order
to make a
comparison with
similar buildings;

> the
recommendations;

> the data of the
qualified expert.

Training centres for
energy experts on
existing residential
buildings are listed on:

http://www.energiespar
en.be/epcparticulier/op
leiding+energiedeskundi

getypeA

The list of qualified
experts is updated weekly
at VEA’s website:

Public buildings:
www2.vlaanderen.be/eco
nomie/energiesparen/doc
/externe_energiedeskund
igen.pdf

Residential:
www2.vlaanderen.be/eco
nomie/energiesparen/doc
/energiedeskundigen_typ
e_A.pdf

In 2009, VEA executed 2,017 checks on availability. In 47% of the investigated cases,
the seller or renter did own a valid certificate at the moment the building was put
for rent or for sale. In the first half of 2010, 2,019 checks on availability were
executed, and almost 65% of the renters and sellers owned a valid certificate.

Public buildings

A “public building” is a building with a total useful floor area over 1,000 m?,
occupied by public authorities or by institutions providing public services to a large
number of persons, and therefore frequently visited by these persons. The
certificate must be placed in a prominent location, so that it is clearly visible to the
public.

The public organisation using the public building is responsible for having a public
certificate. If no certificate is available, the organisation using the building can get
a fine between 500 € and 5,000 €, and it must obtain a certificate. The certificate
has to be issued by a type C qualified expert or an internal expert, an employee of
the public organisation. The qualified expert or the internal expert has to use the
web tool provided by VEA. VEA charges no registration fee for the use of the
software or for the publication of the certificate.

In order to be valid, the EPC has to be signed. The validity period of an EPC is 10
years.

VEA carries out random checks for the availability of the certificate for public
buildings. 10% of the local authorities were checked in 2009. In 2010, the checks
were extended to other target groups (provinces, schools and universities). In 2011,
the focus will be on the health and welfare organisations.

In July 2010, more than 5,728 public buildings were certified, and many more are in
the process of being certified.

Quality assurance (QA)

The first level of quality assurance regarding energy certificates for existing
residential buildings is the accreditation of the experts. Only a type A qualified
expert can carry out certifications. He/she has to follow a specific training course
and pass an exam. No further degrees are required.

The energy expert has to follow a strict audit protocol when issuing a certificate for
an existing residential building. He/she has to fill in the data in the certification
software that is provided by VEA. The use of the specific certification software and
the audit protocol are mandatory, in order to guarantee a more uniform and correct
approach.

There are some automatic software checks on the data. Mistakes have to be
corrected. Strange input generates a message to warn the expert.

VEA has started carrying out quality controls on the issued certificates for existing
residential buildings. VEA checks a list of standard issues. The qualified expert
receives a letter from the VEA, containing his/her mistakes, and can be asked to
send evidence. If mistakes or errors occur in the certificates, the qualified experts
will get a warning. If a second check shows again errors or mistakes, the qualified
expert will get a penalty, a suspension or a fine, based on the impact of the errors.
Besides these controls, VEA also investigates complaints. In case of complaints, a
detailed inspection on the location is carried out.

VEA noticed that some mistakes are frequently made by the qualified experts.
Therefore, VEA is investigating how a higher quality guarantee can be introduced to
the training course and the exam.

One of the options is a central examination beside the current training courses.
Such an examination has the advantage that every candidate will be evaluated in
the same way. Also, extra training courses will be obligatory, in order to enhance
the knowledge of the qualified experts. Furthermore, specific courses will be given
for the trainers.
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Calculation device for
one-off inspection of
small heating systems

or cv-ketels S100 kW

Inspection report of a
one-off inspection of the
heating system

Software for the
inspection of large
heating systems

Advertisement for the
launching of the
certification for existing
buildings

Around 200 QA investigations of certificates for existing residential buildings started
in October 2010. By the end of 2010, 89 of the most active qualified experts were
checked. Fines are not yet imposed. The target is to audit at least 600 of all the
issued certificates every year after 2010.

Currently, there are no quality checks on the certification of public buildings. There
are only checks concerning the availability of the certificate for public buildings.
Quality checks on the certificates for public buildings will start in 2011.

3 > Inspections - Status of implementation

Boiler inspections

Since 1978, boilers using solid fuels must be inspected every year. Since the 1% of
June 2010, natural gas boilers must be inspected every two years.

The regulation related to the one-off inspection of boilers more than 15 years old
came into force on the 1°* of January 2009 for central heating boilers using liquid
fuel. For boilers using natural gas, this became active from the 1% of June 2010. The
owner of the installation must order a heating audit when the installation is more
than 15 years old. This inspection audit to the heating system, carried out by a
qualified technician, will contain an advice to the user concerning a possible
replacement or ameliorations of the system.

The method and tools for the one-off inspection are developed in cooperation with
the Brussels and Walloon region. The method is not based on CEN standards.
Different tools are used for systems between 20 and 100 kW and for systems higher
than 100 kW. For smaller systems, a calculation device is used.

For large installations, specific software was developed.

The experts for the one-off inspection are the same experts carrying out regular
boiler inspection. For small heating systems, they have to follow one extra one-day

= of training and pass a test.

Once a year, the expert has to give the government a list of the inspected
installations.

Air conditioning inspection

The Flemish region incorporated the inspection requirements for air conditioning
installations in the Order of the Flemish Government, issued on the 1% of June 1995,
concerning general and sectoral provisions relating to environmental safety. Air
conditioning systems with a nominal cooling capacity of over 12 kW need regular
inspection by a competent expert. The inspection consists of an assessment of the
efficiency of the air conditioning and its dimensions, taking into account the cooling
requirement of the building. The Minister can determine the content and the
frequency of the inspection.

In 2008 and 2009, the Flemish government organised an informal consultation with
experts from the sector, in order to determine the elements and the frequency of
inspections. Following this consultation, it was concluded that an inspection tool
prepared by the Flemish government, which could be freely used by inspectors, is
necessary. This will promote the effective implementation of the inspection
obligation; the inspections will be carried out in an uniform way, will allow for the
identification of many occurring shortcomings or points which are subject to
significant improvement, and will prevent inspections which will not meet the
desired minimum requirements. The study for the development of the software
started in February 2010. At this moment, a test of the first version of the software
is performed on different types of air conditioning installations (real cases, in the
field). The software will be optimised on the basis of these tests. The study was
completed in November 2010, and the results are under consideration.
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Advertisement for the
launching of regular
inspections of boilers

Brochure for public
buildings' EPC

The list of qualified
experts is updated
weekly, and is available
online for the public at
VEA’s website, on the
following pages
respectively:

> public buildings:
www2.vlaanderen.be/ec
onomie/energiesparen/
doc/externe_energiedes
kundigen.pdf

residential:
www2.vlaanderen.be/ec
onomie/energiesparen/
doc/energiedeskundigen

_type_A.pdf

Based on the complexity of the methodology and the duration of the inspection, the
Minister will determine an appropriate inspection interval. The study will also
include a proposition for the inspection frequency, (based on inspection regimes in
surrounding countries and on the constructed methodology/software itself).

Industry representatives are involved in the follow-up of the study and the
construction of the inspection requirements. The early involvement of industry
representatives will enhance the acceptance of the inspection tool that is now
under development. The definite approval for the necessary legislative framework is
expected in February 2011.

The system does not include a registration system for the competent experts or an
independent control system. This will be studied in view of the implementation of
the recast. At the same time, the opportunity to collect all the reports of the
inspections (for instance, in some sort of central database) will be also investigated.

4 > Qualified Experts

Certification of new buildings

A degree in architecture or engineering is required. There is no mandatory training
and no exam. There are more than 5,000 experts for new buildings, from which
more than 3,000 are actively working.

Certification of existing buildings

Qualified experts are the only persons recognised to issue certificates. Qualified
experts for existing residential buildings (type A) do not need a specific degree, but
they have to follow a training course and pass an exam. For public buildings (type
C), there is a mandatory training but no exam.

More than 4,100 type A qualified experts are registered. 928 type C qualified
experts are registered. Both types can act on an individual basis or be integrated in
legal organisations.

For public buildings, there is also the possibility for the certificate to be issued by
an internal qualified expert who is an employee of the public organisation, with at
least two years of experience on energy in his/her current job. An internal qualified
expert can only issue certificates for the buildings of his/her own organisation.

Air conditioning inspection

A competent expert for air conditioning inspection needs a degree in
electromechanics, to be specialist in climate control, in cooling and heating
technology, industrial cooling technology or cooling installations, or to have a
certificate on climate control, or to be an air conditioning or cooling technician
recognised by the Flemish government. It is also possible for someone to become an
expert if they have at least a three years proven experience in servicing and setting
air conditioning systems with a nominal cooling power above 12 kW, or if they are
recognized as experts for air conditioning inspecting in another EU Member State.

In 2010-2011, the necessary qualifications of the competent experts will be
evaluated. This will be based on the profile needed for using the software. A
tightening of the qualification demands is therefore an option.
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Information regarding the
information campaigns is
available on:

> existing residential
buildings
www.energiesparen.be/e
pcparticulier/ documenten

public buildings
http:/ /www.energiespare
n.be/epcpubliek/commun
icatie

boiler inspections:
http://www.lne.be/camp
agnes/centrale-
verwarming/brch-
jrlijketelcontr-21x26-
lagres.pdf

ioe'k |.|w subsidie

Search engine for
subsidies

VEA developed a search
engine for subsidies:
www.energiesparen.be/su
bsidies

5 > National Information and Communication Campaigns

In 2005, an advertising campaign was developed for the launching of the
requirements.

In September 2008, a campaign for the launching of the certification of residential
buildings was promoted on television channels, in the press and on the Internet. The
concept is that buildings have to be inspected, just like cars. The idea is that a
certificate for residential buildings gives us information on the status of the house,
just like there are labels for products, food, cars, etc.

VEA’s website www.energiesparen.be provides detailed information about:

> energy performance requirements for building permits, for builders, for
experts, and for building companies;

> the certification system, for professionals of the sector, property owners,
and also for the general public. It includes information on training courses,
a list of qualified experts, legislation, etc.

Detailed brochures, as well as official texts, are available at the website. An
adapted brochure on certification was sent to professionals such as notaries, real
estate agents, etc.

A specific information brochure was developed and sent directly to public
organisations such as schools, city halls, etc.

The new obligation for the regular inspection of boilers on gas, as well as the one-
off inspection of the heating system, was also launched with a campaign.

6 > National incentives and subsidies

There are incentives on different levels. There is a tax reduction on national level
for:

New buildings:

For 10 years, if the net energy demand for heating and cooling is lower
than 30 kWh/m?2. Low-energy house: tax reduction of 420 € per year.
For 10 years, if the net energy demand for heating and cooling is lower
than 15 kWh/m2. Passive house (incl. airtightness): tax reduction of 850 €
per year.
For 10 years, if the net energy demand for heating and cooling is lower
than 15 kWh/m?2 and the rest of the energy is compensated by locally
generated energy. Zero-energy house (incl. airtightness): tax reduction of
1,700 € per year.

> Heat pump, solar panels and PV.

Existing buildings:

Roof insulation, wall insulation, floor insulation, windows, heat pumps,
solar panels and PV: 40% of the investment with a maximum of 2,770 €
(3,600 € if PV solar panels are included). If 40% of the investment is higher
than 2,770 (3,600 € if PV solar panels are included), the balance may be
used over the following three years.

The government pays 1.5% of the interest on green loans used for investments in
roof insulation, wall insulation, floor insulation, windows, heat pumps, solar panels
and PV. The maximum amount of the loan is 15,000 € per person and per year, and
started to be granted in 2009.
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On regional level, there is a property tax reduction for low energy new buildings:

residential buildings E60 or lower: -20% for 10 years;
residential buildings E40 or lower: -40% for 10 years;
non-residential buildings E70 or lower: -20% for 10 years.

The distribution network managers have the obligation to give subsidies to
consumers investing in energy savings. There is a global subsidy for new residential
buildings having an E-level of E60 or lower. Investments in existing buildings are
subsidised according to the separate investments. The Flemish government grants
an additional subsidy of 500 € for roof insulation if at least an area of 40 m? is
insulated. Some communities and provinces have additional subsidy schemes.

7 > Impact of the EPBD at national level

New buildings

An analysis of the final declarations shows that new residential buildings become
more energy-efficient over the years. The amount of buildings with an E-level
higher than E80 drops from 70% for building permits asked for in 2006, to 49% for
building permits asked for in 2009. Low-energy buildings (E< 60) are slowly
introduced into the market. The average E-level decreases, both for residential and
non-residential buildings.

2006 2007 2008 2009
New flats 90 83 81 81
New single-family houses 86 81 78 76
New offices and schools 100 87 83 79

Table 2: Overview of the average E-level (on 31/12/2010)

Even when the new buildings become more efficient on average, there is still a huge
potential for improvement. The potential of very good insulation is not yet used
enough. The airtightness is only measured in 3.5% of the new residential buildings.
Renewable technologies (PV, solar DHW heating and heat pumps) are used in 10% of
the new residential buildings.

100%

90%

80% |

70% 4] g E<E40

60% 1 @ E40 < E< E40

50% 4 o E60 < E<E8O

40% | @ E80 <E<EI00

30%
pE>100

20% |

10% 4

0% TR ]
2006 2007 2008 2009

Figure 2: Accumulated percentage of different energy performance levels met by
new single-family houses (from final declarations submitted), e.g., the amount of
houses between E80 and E100 (E100 required since 2007) diminishes; only a few
houses have an E-level lower then E40 (very low energy buildings).
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The legislation can be
consulted on the
following websites:

for residential buildings:
http://www.energiespar
en.be/epcparticulier/doc
umenten

for public buildings:
http://www.energiespar
en.be/epcpubliek/docum
enten

for new buildings:
http://www.energiespar
en.be/epb/energiepresta
tieregelgeving

for non-residential
buildings:
http://www.energiespar
en.be/epcnietresidentie
el

Existing residential buildings

There are almost 350,000 certificates already issued. About 13,000 new EPCs are
monthly issued for existing residential buildings.

2007 2008 2009 2010
Existing residential buildings 0 8,596 154,961 142,913
New buildings 567 5,658 15,899 22,471
Existing public buildings 0 1,868 3,341 780

Table 3: Number of issued EPCs (on 31/12/2010)

The average energy score (primary energy) for apartments is 254 kWh/m? per year.
For a single-family dwelling, the average primary energy score is 359 kWh/m? per
year. This corresponds to the middle of the colour bar. An analysis of all the scores
as a function of the date of the construction of the building shows that younger
buildings have a better energy score.

Single single Single
Date of Single . family .
. Apartment A family . family
construction family semi-
terraced detached
detached
<=1970 373 565 472 592 666
1971-1985 287 447 361 426 479
1986-1995 252 345 293 328 362
1996-2005 199 245 207 236 269
>2005 160 192 174 189 230
Average
energy score 254 359
(kWh/m?)

Table 4: Average energy score for apartments and single-family dwellings,
depending on the age and the building type

8 > Energy Performance Requirements for new buildings and
renovations

Each new and renovated building with a building permit since the 1** of January
2006 has to fulfill the requirements both on energy performance and on indoor
climate (EPB-requirements). The most important requirement concerns energy
performance. New buildings should have an energy performance level lower than
E100. The E-level is the annual primary energy consumption divided by a reference
consumption.

All procedures are electronic, with a central regional energy performance database.
This database is also the core of the enforcement system.
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EPB-software

On-site visit leads to
input in the system, and
to a letter in order to
urge the
implementation of the
solution

All communities send the new building permits monthly. All documents regarding
the procedures on the energy performance requirements and the energy certificates
are gathered in the same database.

2006 2007 2008 2009 2010
Declaration of start of 4,540 20,726 24,462 24,631 26,737
work
Final declaration - 981 8,102 21,408 30,662

Table 5: Overview of the amount of declarations for building permits in the energy
performance database

Calculation methodology

The calculation method for new buildings is the same for the three Belgian regions.
In Flanders, it is described in the building regulations and includes heating, cooling,
DHW for residential buildings, lighting for non-residential buildings, electricity use
for pumps and fans and on-site production of electricity from PV or CHP. The result
is expressed in terms of primary energy. The methodology is based on the CEN
standards, as they were before 2006, when the calculation method was established.

The three regions have an agreement to work together for further development of
the methodology. As a result, a study project started in 2009, in order to revise the
cooling and overheating calculations, and to include some innovative technologies.
Major changes due to this project are expected during 2011.

Tightening of the requirements

The requirements were tightened for all buildings permits asked for since the 1°** of
January 2010. The maximum U-value for wall and roofs changed for all building
types, new and renovated. New residential buildings have to meet an energy
performance level of E80.

Wall Roof Floor | Glazing | Windows
2006-2009 0.60 0.40 0.40 1.60 2.50
2010-2011 0.40 0.30 0.40 1.60 2.50
2012-2013 0.35 0.27 0.35 1.30 2.20
2014-... 0.30 0.24 0.30 1.10 1.80

Table 6: Overview of maximum U-values (values for 2012 and 2014 are based on a
regulation that is in principle approved, but not yet officially adopted)
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Controller compares his
on-site gathered data
with the input in
software made by the
expert

A change in the legislation for the tightening of the requirements in 2012 and 2014
is on the way. A project was started up in spring 2010, for studying the amount of
renewables which will be mandatory from 2015 onwards.

Enforcement

A specific software, the ‘EPB back office’, was developed on the energy
performance database, so that VEA can check the compliance with the procedures
and the requirements, and to perform QA checks for new buildings. On the basis of
the building permit, VEA checks the availability of the declaration of the start of
work for every building. If documents are missing in the database, VEA sends a
letter to remind (no on-site visit) or to fix a short deadline in order for the
obligations to be fulfilled (based on on-site visit).

94% of all building declarations fulfill the requirements, while 6% of all buildings do
not fulfill one or more of the requirements. The amount of building declarations not
fulfilling the requirements was higher for building permits in 2006 (9%) than in the
more recent years (5% in 2008).

At this moment, 3,300 declarations are made with an administrative fine larger than
250 €. VEA calls the building owner for a hearing before imposing the administrative
fine. 227 building declarations with a fine larger than 250 € were analysed in 2008.
In 2009, VEA treated 500 cases. The same amount of cases will be treated in 2010.
The average fine is approximately 2,000 €. The largest fine till now was +/- 15,000
€. More than 2,000 cases are still waiting for a hearing.

In 90% of all cases, the ventilation requirements are not met (fully or in some
rooms). It only rarely occurs that a building does not fulfill the energy performance
level. The building owner has to pay an administrative fine in case of non-
compliance. Repairs to the building are then not needed.

Quality assurance

The quality of the final declaration, which includes the energy performance
certificate for new buildings, is checked by the VEA. Quality checks for new
buildings and renovations with a building permit started in 2008. The priorities are
the most active experts, large building companies, complaints, and buildings that
get financial rewards. There are two types of quality control:

Desk control: check of the validity of the input data in the software file.
In most cases, specific attention is given to a certain amount of input data;
Control with on-site visit: desk control combined with a comparison of data
in the software file, and materials and installations that VEA saw on an on-
site visit.

2% of all final declarations got a desk control in the period 2008 - 2010. In 1 on 3
cases, a small or major problem was detected. When the desk control shows that
there is a quality problem, VEA asks the expert for the building plan and the
evidence for the input values. A more detailed assessment follows the initial check.

Year Desk control not ok Desk control ok Total
Amount | Amount of | Amount | Amount of | Amount | Amount of
of files | experts of files experts of files experts

2009 87 46 108 65 195 111
2010 264 94 547 188 811 282
total 351 / 655 / 1006 335

Table 7: Overview of amount desk controls on new buildings

The 282 experts checked by VEA during 2010 have submitted 57% of all EPB-
declarations in 2009. VEA also carries out inspections on the building site and visits
buildings after they are completed. Until now, 550 new buildings were inspected. If
the performance of the building is in reality worse than what the expert declared in
the final declaration, an administrative fine is calculated for the expert. VEA invites
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the expert to a hearing before imposing the administrative fine. The QA processes
for 69 files for which VEA calculated a fine for the expert are now completed. More
than 100 files need further treatment.

9 > Conclusions and future planning

Experience on the running systems for energy performance requirements and
certification indicates the need for improvements on:

>

The calculation methodology. At midterm, the Flemish government wishes
to have one single method that can be used for both new and existing
buildings.

The user-friendliness of software for new buildings. A change of software is
planned to be made in two years.

The quality of the experts for existing residential buildings, by a central
examination.

The reinforcement of the QA scheme, increasing the number of checks.
An Improvement of the energy performance database, in order to reduce
the administrative burden and to increase the efficiency of the
enforcement process.

Other changes will be made to the system for the implementation of the recast of
the EPBD. The consultations for the development of the action plan for nearly zero
energy buildings and for the long term path for the requirements have already
started. This process will become more intense during 2011.
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Implementation of the EPBD in Belgium
Walloon Region
Status in Novembers2010

1 > Introduction

The Walloon Region of Belgium transposed the EPBD on the 19 of April 2007. The
Walloon Region has for many years had a Thermal regulation for new and existing
dwellings, schools and offices in place. For existing buildings, there are
requirements for the building envelope (U-values) and ventilation, when a town
planning permission ("permis durbansime") is required for renovation. For new
buildings, requirements depend on its typology and may cover building envelope (U-
values, global insulation level), global energy performance rating (Ew, Espec),
ventilation, and overheating rating.

Since January 2004, a voluntary action for new dwellings (called Construire avec
l'énergie - build with energy) aims to provide the building sector with future
statutory requirements - requirements on the building envelope (U-values, global
insulation level), ventilation, primary energy consumption and summer
requirements. At the end of the process, a certificate is issued, describing measures
that have been taken to fulfil the requirements. This was a first step towards
certifying new dwellings. A first specific software tool that makes a calculation of
the primary energy consumption had been developed for this action, but has been
replaced by the ones used for the new regulation.

Since September 2006, a voluntary action aims to prepare the building sector for
the certification of existing dwellings (Energy Advise Procedure). The audit provides
an evaluation of the energy performance of the building and recommendations to
improve this performance. It takes an average of one day and a half to complete
these audits. The training to be an accredited assessor takes five days. Admission to
training courses is based on requirements, such as education (architecture and
engineering degree) and/or professional experience in the field of energy in
buildings. At the moment, more than 688 assessors are accredited. 352 others are
awaiting training. Among them, more than 75 will be accredited by the end of this
year. All audits are centralised on a database. At this time, over 15,600 audits have
been listed on this database (representing more than 1% of the existing building
stock in the Walloon region).

Other voluntary actions have been taken regarding tertiary buildings to prepare the

building sector for the Directive transposition. At the moment, there are 129
accredited research departments.
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Legal context

The implementation of the EPBD in the Walloon Region is the responsibility of the
regional Ministry of Energy and sustainable building (articles 3, 4, 5, 6, 7 and partly
10 on certification aspects) and the regional Ministry of Environment (articles 8, 9
and partly 10 on inspection of boilers and air-conditioners).

On the 9" of March 2006, the Government of the Walloon Region approved a project
of decree, regarding the transposition of the EPBD into regional law. The decree has
been adapted following the comments received from the public consultation. As far
as the mandatory procedure is concerned, the projects of the decree were
approved by the Government on the 13 of July, the 21% of December 2006 and on
the 15" of February 2007 respectively. On the 19" of April 2007, the Parliament
approved the decree.

The decree has been integrated into the CWATUP (regulation on country planning
and town planning) that became CWATUPE (E for "Energie"). The decree is a
framework that translates the EPBD into a regional decree. Orders have to be taken
to define the mode of enforcement of the law.

The decree establishes the minimum requirements that must be achieved for new
buildings and for major renovations of existing buildings. Major renovations of
existing buildings are defined in the enforcement order as the renovations of
buildings of over 1,000 m? of total useful surface, where the total cost of the
renovation related to the building shell or energy installations is higher than 25% of
the value of the building, excluding the value of the land upon which the building is
situated. Renovations in which more than 25% of the building shell undergoes
renovation are also considered as major renovations.

The person in charge of the conception, description of measures for fulfilling the
EPB requirements and control of building works has been identified in the decree.
He/she is called an "EPB responsible”.

The procedure is linked to building permits and is divided in three stages:

1. Upon application for a building permit, "a declaration of honour" is to be
attached to the permit application and co-signed by the EPB responsible and
the applicant,

2. 15 days before the beginning of building work, the EPB initial declaration
has to mention the main measures for fulfilling EPB requirements and is to
be co-signed by the EPB responsible and the applicant,

3. 6 months, at the latest, after provisional acceptance of construction work,
the EPB final declaration presents the energy performance calculation for
the building. It is an "as-build declaration”. It is to be co-signed by the EPB
responsible and the applicant.

Certification is mandatory for new buildings, and for existing buildings when they
are sold or rented. The certificate is valid for 10 years.

Enforcement orders on calculation methods, requirements, agreements and
penalties were approved by the Government on the 17" of April 2008.

The enforcement order on the procedure was approved by the Government on the
26" of June 2008 and reformed on the 18 of June 2009.

The enforcement order on certification was approved by the Government on the 3™
of December 2009 and modified by the Government on the 27" of May 2010.
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Governmental websites:

http://energie.wallonie.be

2 > Status of the implementation

Calculation procedures

The calculation procedures (art. 3) are included in an execution order. The Walloon
Region uses the same calculation method as the Flemish Region. The 3 Regions work
in collaboration on adaptations to the calculation method. The aim is to regularly
adapt the calculation method.

Requirements for new buildings
Minimum requirements for new buildings have been included in an execution order.

Two phases were foreseen for their entry into force. A first step began in
September 2008 and a second in May 2010.

The first phase involved measures to strengthen requirements of previous
regulation, as regards U, values, K levels, but also ventilation for offices and
schools. Other specific functions and industries have also been subject to this new
execution order (cf. Table1).

A first software tool was made available for the calculation of U-values, K levels and
ventilation.

In this first phase, the proof of compliance was verified at the time of town
planning permission.

The second phase consisted of adding new requirements, depending on the function
and type of the building. These may be requirements on overheating, maximum
primary energy consumption per square metres and/or maximum Ey values (cf.
Table2).

For new residential buildings, a third phase is planned for September 2011: the
requirements on maximum primary energy demand will be increased from 170
kWh/m? to 130 kWh/m?.

The type and level of requirements for new buildings are determined by the
function and type of the building (residential/schools and offices/industry/other
non-residential buildings) and may cover:

> maximum primary energy demand per square metre

> maximum E,, value, which expresses the primary energy consumption of
the project, compared to primary energy demand of a reference building

> maximum K value, which depends on average U-value and compactness of
the project

> maximum U-values for each element of the building shell

> compliance with requirements concerning ventilation

> maximum value for overheating rating

The proof of compliance must be made after completion of the building. For new or
rebuilt buildings, the control of compliance is carried out by a registered "EPB
responsible”, appointed by the applicant. The "EPB responsible” must be an
architect or an engineer that has followed a specific training course. He/she sends
his final calculation - in the form of an "EPB final declaration” - to local
administrations. Control of the regulation is the responsibility of regional (agents
designated by the government) and local administrations, whose executives can fine
the applicant, the EPB responsible or the building contractor, to the extent that
they are concerned, if the requirements are not met.
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EPB Software tool

EPB web central database

“EPB responsible”

For the time being, there are 2,083 accredited “EPB responsible” legal entities.
Among them, 538 are corporate bodies and 1,545 are private persons. Names and
addresses of “EPB responsible” professionals are listed on the web.

Software tool, practical guide, support

A specific software tool has been developed for the “EPB responsible” to be able to
calculate primary energy consumption of the project, to check compliance with
regard to requirements of the regulation, and to deliver proper forms to the
administration. The software tool integrates a 3D builder interface to facilitate the
project coding.

Local and regional administrations have access to a web central database, in order
to control the regulation. At the moment, 2,579 projects have been registered on
the database (new buildings and major renovations since May 2010).

A practical guide, designed for professionals, helps them understand the new
regulation.

A specific support system called “Facilitateurs PEB” is available for professionals, to
offer them support in their projects. This support can be accessed by email or
phone.

Requirements for existing buildings

Minimum requirements for existing buildings have been included in an execution
order.

For small existing buildings (<1,000 m?), the requirements of the previous regulation
remain in force for ventilation, with tighter Umax values. The requirements are also
extended to other uses (other specific functions, but also to industry, in some cases
of extension or rebuilding) (cf. Table on requirements).

Minimum requirements for renovated buildings >1,000 m* have been included in an

execution order. The type and level of requirements is a function of the type of
building and the extent of the renovation.
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A. Unax values (W/m?K)

New and existing1 houses, collective housing, hospitals, offices and schools

. Before September | September 2008- | Since Ma
ROEUIERENE 200% pApriI 2010 2010 !
1. Walls delimiting protected volume except dividing walls
with an adjacent protected volume
1.1. Windows and others translucent walls except doors, garage doors, U =35 Uw,maa;a 2.5 Uw’maa;(; 2.5
curtain walls and glass bricks womax T - -
Ugmax = 1.6 Ugmax = 1.6
1.2. Opaque walls
1.2.1.  Ceilings and roofs 0.4 0.3 0.3
1.2.2. Walls without any contact with soil, except 1.2.4 and 1.2.5 0.6 0.5 0.4
1.2.3. Walls in contact with soil 0.9 0.9 Rmin = 1.0
1.2.4. \S/F()a:ézal walls and sloping walls in contact with underfloor 06 06 Rein = 1.0
1.2.5. Vertical walls and sloping walls in contact with cellar outside 0.9 0.9 Ruin = 1.0
protected volume
1.2.6. Floor in contact with outside environment or above an 06 06 06
underfloor space ) ) )
1.2.7. Floors above non heated premises sheltered from frost 0.9 0.9 Uanfm_=o'14oor
1.2.8. Floors above soil 1.2 0.9
1.3. Doors and garage doors Up,max = 3.5 Ub,max = 2.9 Ub,max = 2.9
UCW,max =29 UCW,max =29
1.4. Curtain walls 3.5 and and
Ugmax = 1.6 Ugmax = 1.6
1.5. Glass brick walls 3.5 3.5 3.5
2. Walls between 2 protected volumes located on adjoining 10 10 10
parcels ) ) )
3. Opaque walls inside the same protected volume or adjacent
to another protected volume on the same parcel except
doors and garage doors :
3.1. between distinct dwelling units 1.0 1.0 1.0
3.2. between dwelling units and common spaces (staircase, entrance ) 10 10
hall, passage) ) )
3.3. between dwelling units and non-residential occupancy spaces 1.0 1.0 1.0
3.4. between industrial occupancy spaces and non-industrial 10 10 10

occupancy spaces

Table 1 (A1) Requirements - old/first phase/second phase

' Renovated buildings are those for which a building permit is mandatory, and buildings changing their occupancy that were

previously non-heated.
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New and existing shops, catering buildings, sports facilities, businesses, industries

. Before September 2008- | Since Ma
eI Septormber 2008 | Aptil 2010 2010
1. Walls delimiting protected volume except dividing walls with an
adjacent protected volume
1.1. Wi Uw,max =25 Uw,max =25
A. |ndpws and others tranglucent walls except doors, garage doors, ) and and
curtain walls and glass bricks Ug max = 1.6 Ug max = 1.6
1.2. Opaque walls
1.2.1. Ceilings and roofs - 0.3 0.3
1.2.2. Walls without any contact with soil, except 1.2.4 and 1.2.5 - 0.5 0.4
1.2.3. Walls in contact with soil - 0.9 Rmin = 1.0
1.2.4. Vertical walls and sloping walls in contact with underfloor 0.6 R =10
space ) ' min = -
1.2.5. Vertical walls and sloping walls in contact with cellar outside 0.9 R =10
- . min — .
protected volume
1.2.6. Floors in contact with outside environment or above an ) 06 06
underfloor space ) )
1.2.7. Floors above non heated premises sheltered from frost - 0.9 UEar;nlofoor
1.2.8. Floors above soil - 0.9
1.3. Doors and garage doors - Uw,max = 2.9 Ub,max = 2.9
UCW,max =29 UCW,max =29
1.4. Curtain walls - and and
Ugmax = 1.6 Ugmax = 1.6
1.5. Glass brick walls - 3.5 3.5
2. Walls between 2 protected volumes located on adjoining parcels - 1.0 1.0
3. Opaque walls inside the same protected volume or adjacent to an
other protected volume on the same parcel except doors and
garage doors :
3.1. between distinct dwelling units - 1.0 1.0
3.2. between dwelling units and common spaces (staircase, entrance ) 10 10
hall, passage) ) )
3.3. between dwelling units and non-residential occupancy spaces - 1.0 1.0
3.4. between industrial occupancy spaces and non-industrial ) 10 10
occupancy spaces
Table 1 (A2) Requirements - old/first phase/second phase
B. Level K (-) — Global insulation level (function of average U-value and compactness)
Requirements Before September 2008- | Since May
September 2008 April 2010 2010
New houses K55 K45 K45
New offices and schools K65 K45 K45
New collective housing, hospitals, shops, catering buildings, sports ) K45 K45
facilities, businesses
New industries - K55 K55
Existing non heated buildings changing their occupancy to houses K65 K65 K65
Existing heated buildings (except industries) changing their occupancy K65 ) )
to houses
SEé(rl]ng;g non heated buildings changing their occupancy to offices or K70 K65 K65
Existing heated buildings (except industries) changing their occupancy K70 ) )
to offices or schools
E;(Lsstiensg industries (heated or non-heated) changing their occupancy to K65 K65 K65
Existing industries (heated or non-heated) changing their occupancy to K70 K65 K65

offices or schools
Others

Table 1 (B) Requirements - old/first phase/second phase
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Requirement C. : Ey, (-) — Global energy performance level (calculated primary energy consumption divided by calculated

primary energy consumption of a reference building)

Requirement D.: Espec (kWhlmz.a) — specific energy consumption (calculated primary energy consumption per square

metre of heated floor area)
Requirement E. : Overheating rating (Kh)

: Before September 2008- | Since May
eI TR September 2008 | April 2010 2010
Ew100
New houses - - I?s"e°1 70
overh,sec
i<17,500
New offices and schools - - Ew100

New collective housing, hospitals, shops, catering buildings, sports
facilities, businesses
New industries
Existing non heated buildings changing their occupancy to houses
Existing heated buildings (except industries) changing their
occupancy to houses
Existing non heated buildings changing their occupancy to offices or
schools
Existing heated buildings (except industries) changing their
occupancy to offices or schools
Existing industries (heated or non-heated) changing their occupancy
to houses
Existing industries (heated or non-heated) changing their occupancy
to offices or schools
Others

Table 1 (C/D/E) Requirements - old/first phase/second phase

F. Ventilation

Requirements Before September 2008

September 2008-April 2010

Since May 2010

Requirements are set in the
annex V of the execution
order of the 17" of April
2008 (based on NBN D50-
001)

Requirements on air output
are a function of premises
use

New houses and buildings
changing their occupancy to
houses

New offices and schools and
buildings changing their
occupancy to offices or

schools
New collective housing,
hospitals, shops, catering
buildings, sports facilities,
businesses and buildings
changing their occupancy to
these functions
Partial system (only for air
entrance, if windows are
replaced)

Partial system (only for air

entrance, if windows are
replaced)

Renovated houses with
mandatory building permit

Renovated offices and
schools with mandatory
building permit
Renovated collective housing,
hospitals, shops, catering
buildings, sports facilities, -
businesses with mandatory
building permit
New and existing industries -

Requirements are set in the
annex V of the execution
order of the 17™ of April 2008
(based on NBN D50-001)

Requirements are set in the
annex VI of the execution
order of the 17™ of April 2008
(based on NBN EN 13779)

Requirements are set in the
annex VI of the execution
order of the 17™ of April 2008
(based on NBN EN 13779)

Partial system (only for air
entrance, if windows are

replaced)

Partial system (only for air
entrance, if windows are

replaced)

Partial system (only for air
entrance, if windows are

replaced)

Requirements are set in the
annex V of the execution
order of the 17" of April 2008
(based on NBN D50-001)

Requirements are set in the
annex VI of the execution
order of the 17" of April 2008
(based on NBN EN 13779)

Requirements are set in the
annex VI of the execution
order of the 17" of April 2008
(based on NBN EN 13779)

Partial system (only for air
entrance, if windows are
replaced)

Partial system (only for air
entrance, if windows are
replaced)

Partial system (only for air
entrance, if windows are
replaced)

Table 1 (F) Requirements - old/first phase/second phase
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Function
Others specific
function :
Collective
Residential: housing,
Nature of works single family anggfzﬁzils Hospitals, Industry
houses, flats catering
buildings, sports
facilities,
business,...
(to determine — | (to determine —
1), N.ew Energy E, 100 specific specific
buildings and E < E,, 100 . .
+ Performance 170KWh/m? calculation calculation
Extension or method) method)
rebuildin, Thermal K 45 K 45 K 45 K55
N g insulation Upax values or | Up,, values or U nax Values or U ax Values or
If lllousmg Rmin Rmin Rmin Rmin
unit Ventilation
® If> 800 m Indoor AND
® 759, shell climate Exfizg:i I(l)f Ventilation Ventilation Ventilation
replaced and risk &
systems
partly Thermic .
replaced Solar Solar panels or other equivalent system
S Energy
2>) :301:)1(l)dr111112g:s Performance n-a
Major .Thern?al U,ax values or R,;, (for new components or rebuilt )
T TR insulation components)
Indoor Ventilation: partial system (only for air entrance if )
climate windows are replaced)
. Energy
3) Slml.)le Performance n.a.
renovations Thermal
without insulation Upnax values or R, -
allocation
change Indoor Ventilation: partial system (only for air entrance if )
climate windows are replaced)
Energy n.a
4) Allocation | Performance :
change with or
without Thermal - ! R (f K63 buil
renovations insulation max Values or R, (for new components or rebuilt -
components)
In.door Ventilation -
climate

Table 2 Requirements - Second phase
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EPC for residential
buildings

EPC software tool for
residential buildings

3 > Certification of buildings

The requirements regarding the certification of buildings are included in execution
orders.

Certification is mandatory for new buildings, when the application for a building
permit was made after the 1% of May 2010. Regarding compliance to the
requirements, a responsible has been identified during the whole phase of the
construction of a new building. At the end of the process, the certificate is issued
by the administration on the basis of information contained in the EPB final
declaration.

Concerning the certification of existing residential buildings, an execution order was
approved by the Government on the 3 of December 2009 and modified by the
Government on the 27 of May 2010. Buildings, for which the application for a
building permit was made before the 1°* of May 2010, are considered as existing
buildings. In this execution order, three phases are foreseen to enter into force. A
first step began in June 2010. Since June, a certificate is mandatory at the time of
selling for single family houses, when the application for a building permit was
made after the 1°* of December 1996. A second step will enter into force on the 31"
of December 2010 and will concern all sales of single family houses. A third step will
enter into force on the 1** of June 2011 and will concern sale and rental of all
existing residential buildings.

For existing residential buildings, the calculation method (asset rating), the
handbook for assessors, the content of the certificate, the development of the
software tools and the training material have been finalised. Concerning
certification of flats, the certificate is issued for each flat. In the case of a
collective system (heating, hot water, ventilation, etc.), an audit of the collective
system is completed at the time of rental or sale of the first apartment. This audit
is collected with others on a database and used as input information for
certification of the other flats of the building. The inspection process is quick
(lasting about 4 hours), in order to lower its price. The EPC contains automatic
improvements without detailed facts and figures. Improvements are automatically
delivered by the software tool. However, they are related to the result of the
calculation. For example, a recommendation concerning the improvement of wall
insulation is given by the software, if the U-value calculated for this wall is above
0.4 W/m”.K.

If a house has a bad EPC, it is proposed to the landlord to have an audit of the
building (duration about 1.5 day): the outcome of this audit is linked to incentives
to improve the Energy Performance of the house. These audits provide
improvements with detailed facts and figures. Assessors who perform audits are also
the assessors who issue certificates. Except for assessors for the completion of
audits that follow a new training of 3.5 days to be certified, new assessors for
issuing certificates follow a training of 5.5 days and an exam. Degrees and/or the
professional experience of the persons to be accredited as experts for issuing
certificates are set out in the order (architects, engineers, other university degrees
concerning energy performance in buildings, or a professional experience of at least
2 years in the field of calculation of energy performance of buildings). The first
training course for trainers began in May 2009, and the training of accredited
experts in February 2010.

The administration has received 1,392 applications of professionals for becoming
assessors responsible for issuing certificates. Among them, 1,277 applications fulfil
the requirements set in the order, in terms of education or professional experience.

At this time, there are 502 assessors accredited to issue certificates. Names and
addresses of assessors are listed on the web. It is expected that there will be 100
new assessors by the end of this year, and over 1,000 assessors by June 2011.
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campaigns

Information campaigns

All certificates are generated by a central database, on the base of output files
coming from the software. An assessor needs a login and password to be able to
upload a file onto the central database. The certificate generated is then sent by
mail to the assessor. This database is managed by the administration, whose
executives use it for communication purposes and quality checks.

At present, the database contains more than 1,500 certificates.

For existing non-residential buildings, a common procurement contract (Brussels
capital Region, Flemish Region and Walloon Region) has been launched and
allocated. The work consists of adapting an existing calculation method (asset
rating) and software tools for non-residential buildings to the Belgian context, and
organising training for trainers.

The certification of public buildings should enter into force in 2011, on the basis of
an operational rating, as is the case in the Flemish Region.

The certificate is valid for 10 years.

4 > Inspection of boilers and air-conditioning

Inspection of boilers and air-conditioning systems has been included in an execution
order and are mandatory.

Concerning the inspection of boilers, on the 29" of January 2009, the Government
of the Walloon Region approved the execution order related to preventing
atmospheric pollution produced by central heating systems for heating and DHW.
This execution order is an extension of the royal order in force since 1978 for the
inspection of liquid or solid fuel boilers. Inspections are mandatory at least every
year for oil boilers and every three years for gas boilers. This execution order
mandates the inspection of the whole installation, when it concerns installations
older than 15 years.

For the inspection of air-conditioning systems, there are two execution orders,
concerning refrigerated air production and air-conditioning equipment (controls,
performance, requirements, refrigeration technicians' agreement, etc.). These two

execution orders were approved by the Government on the 12" of July 2007 and
entered into force in October 2007.

5 > Future planning
In September 2011, the requirement on maximum primary energy demand for
residential buildings will be strengthened, rising to a level of 130 KWh/m?.

Execution orders concerning certification of existing non-residential buildings and
public buildings will be approved by the Government in early 2011.

A revision of the requirements is foreseen at least every five years.

Relevant information

Detailed brochures as well as official texts and tools are available on the Walloon
Region website (http://energie.wallonie.be).
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Implementation of the EPBD in Bulgaria

Status in Novembers2010

1 > Introduction

This paper provides information on the EPBD implementation process in Bulgaria, as
well as on future plans for the improvement of the implementation of the changes
of energy efficiency in buildings.

It contains information on the building certification process, inspections of buildings'
boilers and air-conditionings systems, process controls, information campaigns and
financial instruments - incentives and subsidies.

For additional details, please visit the referenced websites, or contact the
responsible institutions.

2 > Energy passports and certification of buildings

Legal context

The implementation of the Directive 2002/91/EC - EPBD in Bulgaria is the
responsibility of the Minister of Energy, Economy and Tourism, the Executive
Director of the Energy Efficiency Agency (Articles 7, 8, 9 and 10) and the Minister of
Regional Development and Public Works (Articles 3, 4, 5 and 6).

Since the last report published in March 2008, many changes took place in the legal
normative base. First of all, there is a new Energy Efficiency Act adopted by the
National Assembly of Bulgaria and published in the State Gazette on November
2008, amendment January 2009. This Act improves the certification process, based
on the experience from the last 5 years.

The new package of secondary legislation regulations consists of Ordinances on:

Indicators for energy consumption and energy performance of buildings
- in force since December 2009.

Conditions and procedures for the energy efficiency assessment and
certification of buildings, for the issuing of energy performance
certificates, as well as the categories of the certificates - in force
since December 2009.

Energy efficiency, heat conservation and energy retention in buildings
(recast) - in force since October 2009.
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The energy efficiency
scale

Vingopsrues 1 erpans negrens psaenue
mcpsm

[

B L ——————————
A Whin'ras (Wbinros)

Ot rommen pao m mepeem ncpro, (1)

The energy passport of
buildings

The energy
certificate

Design of technical systems and installations (HVAC in buildings) since
the 1°** of March 2005. Changes will be made in 2011.
Regulation for technical passports of buildings - in force since
December 2006, amendment 2010.
Conditions and orders for energy efficiency inspections on hot-water
boilers and air-conditioning systems, as well as for the establishment,
maintenance and usage of the database for these - in force since
November 2009.

> Public register of persons executing certifications and audits on energy
efficiency in buildings.

Most of the regulations have already passed the procedure of preliminary technical
notification prior to their final acceptance by the appropriate Bulgarian authorities.

Energy passports of buildings

An energy consumption scale consisting of classes from A to G is established
following the BDS EN 15217. The energy consumption classes’ scale is composed on
the basis of two values of the integrated energy performance characteristic: EP nax
and EP . s, determined as primary energy or as delivered energy, or CO, emissions
saved, calculated with the method described in Annex No 3:

1. EPmax,r - total specific energy consumption for heating, cooling, ventilation, hot
water and lighting, corresponding to the current national norms.

2. EPnay, s - total specific energy consumption for heating, cooling, ventilation, hot
water and lighting, corresponding to the norms in operation when the building came
into use.

The values of the thermal and technical performance of the building envelope and
elements, as well as the efficiency of the heating, cooling, ventilation and domestic
hot water systems, are determined under the legal acts in operation when the
building came into use.

The energy consumption classes.

Ener -
Limits consum;g:~¥ion guﬂdmg enersy
emands
class
EP < 0.5 EPmaxr A High energy efficiency
0.5 EPmax,r < EP< EPpaxr B
EPmax,r < EP < 0.5(EPmax,r + EPmax,s) C
0.5 (EPmax,r + EPmax;s)< EP < EPpax;s D
EPmax,s < EP < 1.25 EPpaxs E
1.25 EPpaxs < EP < 1.5 EPpaxs F
High ener:
1.5 EPmacs < EP G corglsumpti%%

The energy passport is required for a new building after the completion of its
construction. It is issued by qualified construction consultants. The passport
contains the energy performance parameters, corresponding to the normative and
project requirements for the energy efficiency of the completed construction.

The energy certificate is required for existing buildings.

The energy performance certificate of the building shall be updated after major
renovation leading to the improvement of the overall energy performance.

The energy certificate for an existing building is issued by physical or legal entities
registered in the EE Agency, after a detailed audit of the construction.

The energy certification can be only conducted in no less than 3 years and
maximum 6 years after obtaining the building permit.
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Boiler inspection
report

All buildings in operation with a floor area above 1,000 m? are subject to obligatory
certification.

The validity of the certificate can be up to 10 years. This depends on the energy
efficiency class of the building and on whether RES are used for the reduction of the
energy demands for purchased energy.

The price of the certificate, including an energy audit, is determined by the market
and the complexity of the building, and ranges from 1-2 €/m?.

The energy performance certificate contains the following information:

> The type of the building, its address, the year when it was put into use,
total floor area, heated area, cooled area, pictures of the building.
The values of the building's integrated energy performance according to
the required energy: total annual energy consumption in MWh, annual
quantity of generated CO, emissions in t/year, rating and class of the
energy consumption according to the primary energy, category of the
certificate.
The distribution of the annual energy consumption for heating, ventilation,
cooling, DHW and lighting, expressed as a share of the total consumption.

> The name of the person who carried out the certification, and the number
of their public registration certificate.

> Number, date of issue, period of validity and period of exemption from the
tax on properties, according to the Act on local taxes and fees.
Recommended groups of energy efficiency measures leading to the
achievement of minimum requirements.

Categories of certificate - “A” and “B”

The Bulgarian legislation has introduced two categories of certification - "A" and "B"
- for existing buildings constructed before 2005. This should not be confused with
the energy class of the building. The certificate defining a category is issued to
assist the building owner to get an exemption from property tax for the period of
validity (see also section 7). This is done to promote the process of the certification
of existing buildings and to improve the buildings' energy performance:

Category A certificate -with validity from 7 to 10 years- is issued for buildings:
1. Constructed between 1990-2005 with energy consumption class "B".
2. Constructed before 1990, with energy consumption class C.

Category B certificate -with validity from 3 to 5 years- is issued for buildings:
1. Constructed between 1990 - 2005, with consumption energy class "C";
2. Constructed before 1990 and having an energy consumption class “D”.

A certificate defining the building's category is issued after the building has been in
use for one year from the date of the implementation of the energy saving
measures.

3 > Inspection of boilers and air-conditioning

The Republic of Bulgaria has adopted option A of the Article 8 of the EPBD,
establishing a regular inspection of boilers. Article 9 was also adopted for A/C
systems. However, the inspection of boilers and air-conditioning systems is still at
an early stage and was introduced as an obligatory procedure during 2009.

The procedure for the energy audit and certification of existing buildings also
requires a total audit of the heating system, including boilers and air-conditioning
systems. The qualified experts responsible for the inspections are HVAC engineers
or technicians. They are trained to carry out their responsibilities after a specific
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training module, in the frame of the main training course for implementation of the
Directive 2002/91/EC on energy characteristics of the building.

Inspections of boilers and air-conditioning systems are based on the assessment of
efficiency under normal working conditions. Currently, inspections must simply
follow the reference methodologies defined in the relevant CEN standards.
Inspection of boilers is totally based on the CEN standard 15378, but for air-
conditioning systems, the CEN standard 15240 is partially implemented, and some
improvements are in progress.

There is a template report for the final document of the inspection, expressing the
status and the recommendations for boilers and A/C systems. The Inspectors have
to present the following data as a result of inspection:

For boilers:

Identification
Visual inspection
> Assessment of maintenance
Assessment of the building's heating demand and boiler capacity
> Assessment of how the control system covers the building's annual heating
demand
Test procedure for proper energy efficiency adjustment of the boiler
> Recommendations for energy efficiency improvements

For A/C systems:

Collection of data for the existing A/C system
> Inspection of cool/heat generator
Inspection of the ventilation system
> Inspection of the control system
Recommendations for energy efficiency improvements

The inspection of boilers takes place every 2, 3 and 4 years, depending on the fuel
used and its power, while the inspection of air-conditioning systems takes place
every 4 years (see table below). The cost of the inspection is paid by the end user
or by the owner of the building.

Inspection time interval:
Boiler inspection

Boiler fuel P - power [kW]
20>P<100 P>100
Liquid, solid 3 years 2 years
- 4
The .c"f'a”f ication 4 > Independent experts and training procedure
certificate
@
-k The EEA maintains a public register for the companies carrying out audits for the

energy efficiency and the certification of buildings. The Agency issues a certificate
for the entities included in the register, against a 50€ fee. Eligible entities must
meet the following minimum requirements:

A NPOGECHOHANHA KBANUOUKALK!
MEC 320§ 0 im0

> Minimum set of technical means for measuring
Available qualified staff with at least three specialists with labour
contracts:
o one specialist on architecture and civil engineering
— o — o one specialist on thermotechnics
i o one electrical engineer

XPHCTO HHKOACE AMMWTPOE

The rules regulating the requirements and procedures for registration of individual
persons dealing with the energy efficiency auditing and the certification of buildings
at the EEA register are as follows, for all the three types of the specialists listed
above:
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A. Lectures - 45 hours:
> Specific requirements of

EE normative base. > To have successfully passed the exam on audits and certification of

Building types and buildings;

characteristics. > To have an experience of service for 3-6 years in the field;

Principles of heat > To have a bachelors or masters degree depending on the qualification.
transference.

Measuring of hydraulic,

heat and electrical Training procedure

values.

Stages, subject and . . . .
characteristics of the The scope of the examination material as well as the manner of evaluation are

energy efficiency audit ~ standard throughout the country. They 