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INTRODUCTION 

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. 

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

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

and Croatia  
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• The activities revolve around meetings, each with over 100 participants, held approximately twice 

a year  

• Working groups and networking take place between meetings  

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

• 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. 

The CA EPBD 2 (2007 – 2010), the outcomes of which are presented in this book, is organised around 5 

Core Themes (CTs):  

• Certification of Buildings 

• Inspections of Boilers and Air-Conditioning systems 

• Training of Experts 

• 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 m2 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. 

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: 

• Certification of public buildings 

• Certification of flats (with different ownership) 

• Complex and mixed-use buildings 

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

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

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

• How to evaluate the certification process. 
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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:  

• 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 

• 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  

o Extraction of additional value from EPC databases  

o Re-certification / re-scaling of EP scales 

o Design, operation and financing of central registers. 

• 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. 
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3.1 Building certification in general 

3.1.1 Measured or calculated energy performance rating 

The comparison of the calculated (asset) rating for energy certification with the measured (operational) 
rating is a matter of weighing advantages and disadvantages for each of the methods and selecting the 
most appropriate method for the actual situation in the Member States (MS).  

The figure (Jensen et. al, 20071) shows the data flows and conceptual understanding of measured (opera-
tional) 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 accu-
rate estimate of the potential energy 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 straightfor-
ward 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. Estimation of the effect of energy sav-
ing 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 

cost-effective in terms of energy saving. 

 

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.  

                                                      

1  Jensen, O.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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Figure 1. Data flows in calculated and measured building 
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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 

Metered energy  
performance 

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

• Often cheaper than calculated 
EPC, due to the short time needed 
to establish the energy 
performance. 

• It is difficult to identify savings, as 
energy break-down is often 
unknown. Very dependent on the 
skills of the expert. 

• Requires a special method for 
adjustment of measured 
consumptions to standard 
consumptions. 

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

Calculated energy 
performance 

• In-depth knowledge about thermal 
envelope and installations is 
obtained. 

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

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

• Requires detailed information about 
the building and installations to set 
up an appropriate model (more 
time-consuming). 

 

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

• Calculated: AT, BE(F), BE(W), CZ, DK, HU, IE, IT, NL, NO, PT, RO, SL, SK, UK 

• Measured: SE 

• Combination: FI, DE, LU 

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 flats2 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.  

                                                      

2  Apartments and blocks of apartments 
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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 
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.  
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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%

Individual flats

41%

Whole block of flats

47%

 

Both

29%

Individual flats

24%

Whole block of flats

47%

 

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 
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: 

• 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. 
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• 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. 

• 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. 

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

 

Advantages Disadvantages 

Certification of  
individual flats 

• Easy to get access to survey the 
flat and tailor the advice to the 
actual situation. 

• Cost of certification is covered by 
the owner of the flat. 

• Easy to estimate energy 
performance in case of individual 
heating systems. 

• Difficult to give advice that 
influences the whole building, 
e.g., insulation of roof, 
replacement of common boiler, 
etc. 

• Different experts may give 
different recommendations for the 
whole building. 

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

Certification of  
whole blocks of 

flats 

• Cheap for each flat as cost for the 
certificate is evened out across all 
flats. 

• Easy to give common 
recommendations for the whole 
block of flats. 

• Difficult to estimate energy 
performance in case of individual 
heating systems. 

• Difficult to gain access to all 
relevant flats for survey. 

 

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 
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 
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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 ISO 13790. 

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

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

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

• Complex buildings need more detailed calculation – especially for the calculation of cooling 
systems 

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

• 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 

• Different tools give different results, and the variation due to the expert is too large  

• Correct benchmark data are lacking  

• 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 
(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. 
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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: 

• Zoning or a reduced zone model could be considered to model these kinds of buildings. 

• Simplifications may be possible, since many mixed-use buildings are not so complicated 

and minor sections with a different use may be neglected. 

 

 

Measurements: 

• Guide for installation of meters and sub-meters is needed. 

• Guide for in situ measurements is needed. 

 

 

Benchmarks: 

• Benchmarks for a variety of uses are urgently necessary. 

• 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: 

• 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 m² 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.  

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 
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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: 

 

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:  

• 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. 
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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. 

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).  
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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). 

 

Figure 6. Number of MS using standard (default) lists for selecting energy saving recommendations for 
the certificate. 

  

 

Figure 7. Number of MS using estimated or calculated energy savings for recommendations. 
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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 CO2 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.  

 
Figure 8. Number of recommendations that must be given in the certificate. 
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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.  

Table 3. Advantages and disadvantages of different ways to make recommendations in EP certificate. 

 

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.  

   

17



 

Advantages Disadvantages 

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 

building owners to carry out the suggested energy saving measures. 

 

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 discussed3. 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. 

                                                      

3  Please also see this topic under Core Theme 'Procedures' 
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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 Bordass4 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. 

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 

                                                      

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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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:  

• 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.  

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

• Some MS adopted the use or partial use of an already existing system. 

Cons of benchmarking systems:  

• 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.  

• 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.  

• 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. 
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Figure 11. Individual categories (including subcategories) of benchmarks (labels) in MS. 

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 

buildings. 
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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 

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.  
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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 

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. 

 

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). 

 

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. 
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3.1.8 Voluntary certification in the USA 

The RESNET5 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 
cutting the energy costs of operating a home. 

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. 

In 2006, approximately 10% of the new housing stock in California was 
rated and 12% was expected to be rated in 2007. 

The energy yardstick (graphic on the right) is a USA energy-consumption 
index that measures energy performance for the entire home on a rela-
tive HERS6 scale. The energy consumption of the “American Standard 
Home” equals 100. If it equals 0, it means that the home has no pur-
chases of energy and consequently no net energy, i.e., it is the “Zero 
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 

                                                      

5  Residential Energy Services Network www.resnet.us 

6  HERS – Home Energy Rating System 

Figure 15. RESNET building 
energy certification rating la-

bel. 
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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: 

• Spain, Portugal and Malta, where 
part of the cost is (or will be, in the 
case of Malta) fixed and part is de-
termined by the market. In Spain, 
the regional governments have 
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 
is charged for each certificate is-
sued in the system. The expert can 
charge the building owner any price, depending on the free market forces.  

• 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.  

• Denmark and Greece, where both cost models are considered. For Danish residential buildings up 
to 299 m², 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. 

• 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.  

 

Figure 17. Most time consuming tasks in experts’ work for certification of new buildings 

Figure 16. Cost model for issuing an EPC is decided differ-
ently in MS. 

The scale adopted:  

1) very little influence;  

2) little influence; 

3) some influence;  

4) strong influence;  

5) very strong influence. 
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Figure 18. Most time-consuming tasks in experts’ work on certification of existing buildings. 

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. 

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. 

 

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/m² 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 scale adopted:  

1) very little influence;  

2) little influence; 

3) some influence;  

4) strong influence;  

5) very strong influence. 
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The most typical additional data is CO2 emission in kg/m² 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. 

   

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/m² 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:  

• Relative value (each building type is measured on its own scale); 

• Specific energy need (physical unit, absolute value is applied); 

• 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 

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. 
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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.  

The objectives can be summarised as follows:  

• To give an overview of the existing approaches in different MS regarding QA schemes and 
structures;  

• To outline similarities and differences regarding the frameworks and the resulting structure of 
the QA scheme;  

• 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:  

• QA of training providers 

• Effective utilisation of existing consumer 
protection/code of practice 

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

• QA of inspections of boilers and air condi-
tioning systems 

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

In order to receive feedback on the different ap-
proaches, a survey was conducted and answers 
from 19 MS were received. Additionally, represent-
atives 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 intro-
duced 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 

 

Figure 21. QA schemes in MS as of December 2008. 
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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 ISO 
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.  

 

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. 

 

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 

Loss of accreditation 

Obligation to follow training 

Further investigation on other certificates  

of this building energy expert 

Certificate is no longer valid 

Obligation to make a new  

certificate free of charge 

Building energy expert is fined 
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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.  

A shift to company accreditation, where each 
company must run their own QA scheme, has 
advantages and disadvantages. The major 
advantages are that the company is responsi-
ble for their own QA and recruitment of ex-
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 
conflicting interests, as it may have the com-
pany to be accredited as customer in other 
cases; several certification companies might 
result in uneven quality of EPC; and the energy agency has no possibility of interfering directly in company 
affairs.  

3.2.3.1 Conclusion of topic 

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: 

• Define the QA scheme with processes and actors 

• 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 

• 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 

Figure 23. Acceptable costs for the QA scheme in number 
of MS. 
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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.  

A parallel brainstorming session focused on:  

• Common problems with certificates, as observed through practice  

• Feedback and corrective actions for the scheme in general 

• 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: 

• Penalisation of poor practice, elimination of incompetence  

• 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.  

 

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 

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-

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: 

• 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) 

• Potential energy saving (extracting average figures from database) 

• Benchmarking (comparing different buildings/dwellings) 

• Quality control and assurance (extracting random checks), 

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

• 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

7
. 

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.  

 

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. 

 
                                                      

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/m².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. 

 

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 

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 

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. 
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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: 

• 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. 

• 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. 

• 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. 

• 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 

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: 

• 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? 

• 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: 

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

• 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. 

• Regulation without enforcement leads to lack of compliance.  

• Existence of sanctions increases compliance with the regulation. 

• Random checks of certificates increase quality of both certificates and independent experts. 

• Automatically working control mechanisms could save time and cost of checking. 

• 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: 

• 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. 

• 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: 

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

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

• 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. 

• 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 

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 

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.  

• Re-certification  

• Organisation and administration of the EPC scheme 

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

• Level of detail and quality of recommendations 

• Voluntary certification schemes for non-residential buildings 

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

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

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

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

• Interaction between energy audit and certification 

• Study tours to investigate “Public EPC register” 

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

• 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? 

• Connecting EP certificates with energy consultation 

• Information included in EP certificates – how can people understand the information? 

• Providing guidance for CEN 

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

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

• How to monitor actual implementation of recommendations in the certificates 

• How to monitor the quality of recommendations made by experts in the EP certificate 

• Risks regarding recommendations 

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

• 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? 

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

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

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

Topic Main discussions and outcomes 
Conclusion of 

 topic 
Future 

recommendations 

Certification of flats 
and blocks of flats 

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. 

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

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

Complex and mixed-
use buildings 

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.  

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

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

Energy Certificates 
for Display in Public 
Buildings  

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. 

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

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

Processes to pro-
duce recommenda-
tions 

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. 

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

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

National standards 
for benchmarking 
using measured 
energy rating 

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. 

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

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

Interaction between 
certification and 
inspections 

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. 

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

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

Cost of certification 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. 

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

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

Layout of certifi-
cates 

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. 

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

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

Quality assessment 

of certification 

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. 

A sanction system 

is a valuable tool to 

ensure high quality 

work by the experts. 

More experience needs 

to be gained to be able 

to find optimum solu-

tions for QA.  
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Topic Main discussions and outcomes 
Conclusion of 

topic 
Future 

recommendations 

Practical experienc-

es on Quality As-

sessment of experts 

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. 

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. 

QA schemes need fur-

ther sharing of 

knowledge, when MS 

have gained more expe-

rience in this field. 

Extraction of added 

value from EPC da-

tabases 

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. 

MS with mandatory, 

comprehensive da-

tabases have expe-

rienced the possibil-

ity of using data for 

many purposes.  

Many different issues 

related to use of EPC 

databases need to be 

discussed in the future. 

Re-certification / re-

scaling of EPC 

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. 

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. 

When more MS have 

gained experience with 

the topic, further dis-

cussions might be 

needed. 

Database manage-

ment 

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.  

It is recommended 

that all MS should 

collect EPC data in 

central (or regional) 

registers. 

Possibilities for use of 

data need to be ex-

plored, but confidenti-

ality issues need to be 

addressed.  

Design, operation 

and financing of 

central registers 

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. 

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. 

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. 

Impact of certifica-

tion 

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. 

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. 

Experiences gained 

from EPCs are still very 

limited and, to acquire 

knowledge about the 

impact of certification, 

more work is needed. 

Compliance with and 

control of EP re-

quirements and cer-

tification systems 

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. 

Regulation without 

enforcement leads 

to lack of compli-

ance. Random 

checks allow high 

quality certificates and 

independent experts. 

There is a need for con-

tinuous sharing of expe-

rience. 
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Topic Main discussions and outcomes 
Conclusion of 

topic 
Future 

recommendations 

Influence of EP cer-
tificates on the mar-
ket value of build-
ings 

EP certificates will presumably influence the 
market value of buildings in the future. Some 
interesting market analyses were presented and a 
green premium of about 2.7% for better energy 
labels was found. It is too early to draw conclu-
sions. 

MS are recommended 
to monitor the influ-
ence of EP certifi-
cates on the real es-
tate market. 

There is a need for con-
tinued sharing of expe-
rience of the EP certifi-
cates’ influence on the 
building market in gen-
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: 

• 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.  

• 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.  

• 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.  

• It 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. 

• 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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