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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 
National 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 Concerted Action (CA EPBD 2, 2007 – 2010) organised six major 
meetings among Member States' representatives, with intensive preparatory work in between. In addition 
to plenary sessions devoted to issues of general interest to the 120+ participants in each meeting, it 
organised a total of 63 detailed technical sessions for discussing specific issues relating to one or more 
of the 5 Core Themes (CTs), 29 of which were devoted to topics related to “Methods and Procedural 
Aspects for Energy Performance Characterisation”. Some of these sessions were organised in 
collaboration with the other CTs. As methods and procedural aspects are the basis for energy performance 
assessment and certification of buildings, they have been of great interest from the beginning of the 
Concerted Action in 2005; an average of more than 40 participants joined these sessions. 

The initial plan of work included a long list of topics related to Procedures; additional topics have been 
identified since then by the participants. A brainstorming session at the first meeting in December 2007 
was very useful in defining the topics of interest for the Member States' representatives to discuss. A final 
review session was organised in September 2010 and resulted in feedback that is also incorporated into 
this report.  

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

2 Programme of Work 

The Core Theme Procedures works on topics related to the Articles 3 to 6 of the EPBD (2002/91/EC). 
According to the EPBD, Member States shall apply a methodology, at national or regional level, of 
calculation of the energy performance of buildings. Based on this methodology, Member States shall take 
the necessary measures to ensure that minimum energy performance requirements for new and existing 
buildings that undergo major renovation are set.  

The European Commission has given to CEN1 the mandate to develop a set of standards for assessing the 
energy performance of buildings. Due to the short time between the issuance of the mandate and the 
implementation deadline, most Member States further developed their own national standards, as the CEN 
standards were still in the developing phase. Therefore, the methodologies used in the Member States are 
differing greatly, including the use of calculated and measured energy performance assessment. Thus, 
national minimum requirements dependent on the methodologies cannot easily be compared among the 
Member States. 

3 Activities under the Procedures Theme 

The activities included many aspects of the development of procedures, their practical application and 
verification, as well as the European activities on harmonisation. The most important topics discussed 
during the CA EPBD 2 are listed below:  

• High performance buildings 

o Definitions 

o Occurrence 

o National roadmaps 

o Low-energy buildings in Southern European climates 

• Comparison of national requirements 

• Setting minimum energy performance requirements 

o Cost-benefit assessment methods 

                                                      

1  European Committee for Standardization www.cen.eu  
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o Cost-optimal framework of the EPBD recast 

o Minimum requirements for technical systems 

• National procedures 

o State of the art 

o CEN compatibility 

o Advances 

o Software applications 

o Changes in national procedures after the implementation of the EPBD (status 2010) 

• Measured energy performance rating 

o Procedures 

o Benchmarks 

o Parallel use of calculated and measured energy rating 

• Feasibility analysis of alternative systems 

• Procedures for specific certification challenges 

o Recommendations 

o Complex buildings 

• Special issues 

o Thermal bridges 

o Infrared thermography 

o Climatic correction factor with focus on cooling 

Some of the topics were arranged in cooperation with the other Core Themes and are therefore also 
described in their relevant chapters. These topics are described from the point of view of the respective 
Core Theme. 

3.1 High performance buildings 

High performance buildings constitute a growing part of the European building stock; 2/3 of the European 
Member States include them in national roadmaps as the goal for future new buildings. Various terms for 
high performance buildings are used in the countries. By comparing the definitions or the calculation 
procedures of the building types, it became clear that for many terms no real definition exists, and for 
most others the definitions differ among countries.  

- Bioclimatic House - Passive house 

- BREEAM Building - Plus Energy House  

- Carbon Free House - TBQ: Total Quality Planning and rating 

- Climate: Active House - Triple Zero House 

- CSH: Code for Sustainable Homes - Ultra Low energy House 

- Eco-Building - Very Low Energy House 

- Emission Free House - Zero Carbon house  

- Energy Saving House - Zero Emission House 

- Energy Self-Sufficient House / Energy Autark House - Zero Energy House 

- Green building - Zero Heating Energy House 

- Lider A - 3 - Liter House 

- Low Energy House   

Figure 1. List of identified terms for high performance buildings used in the EU Member States. 

Additionally, special attention has been devoted to low-energy solutions for Southern European climates, 
where cooling becomes much more important.  
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3.1.1 Main conclusions 

• At the time of the enquiry, in spring 2008, 23 different terms for high performance buildings were 
identified across Europe. 

• There is a strong need for the harmonisation of terms and definitions, and also for the assessment 
of existing definitions in comparison with the official calculation methods. Market confusion needs 
to be avoided through, e.g., parallel certification. 

• The definitions of high performance buildings should not limit the technological options which can 
be used to meet performance requirements. 

• The existing definitions are often not based on national calculation procedures, and the buildings 
can therefore not easily be compared with the EPBD rating. All countries stated that examples of 
one or more high performance building types have been realised in practice within the country. 
Two thirds of the countries have a national roadmap that includes one or more types of high 
performance buildings as the goal for future new buildings. 

• Seven of eight countries of Southern Europe that responded to a questionnaire reported that there 
exists no national definition for a low-energy building. The minimum requirements used focus only 
on the envelope and shading; overall requirements or requirements for technical systems are 
missing. However, a minimum fraction of solar energy for domestic hot water is prescribed in the 
building regulations of many countries of Southern Europe. 

3.1.2 Future directions 

The next steps on the way towards harmonising the terms and definitions can be: 

1. A comparison of the definitions of high performance buildings with the national EPBD calculation 
and the resulting certification labels. Are all high performance buildings really class A buildings? 

2. A clarification of the terms and definitions, as well as a dissemination of the knowledge to the 
building professionals, the public (building owners) and, last but not least, to national and 
international policy makers. 

3. A review of national funding policies for high performance buildings. 

4. A review of the national roadmaps, concerning the realisation of the planned goals for buildings. 
What are the necessary steps in order to secure a smooth transfer of national requirements until 
the high goals are reached, what costs will result from it, and is the industry able to provide the 
necessary technologies and strategies? 

5. Focused efforts to help the smoother implementation of low-energy buildings (nearly zero-energy 
buildings) in Southern Europe. 

 

 

There is a strong need for the harmonisation of terms and definitions of high performance 

buildings. These definitions, however, should not limit the technical options and innovations. 

Parallel certification schemes for high performance buildings (in comparison with national energy 

performance certification) result in market confusion; this needs to be absolutely avoided. 

 

 

The market penetration of high performance buildings in Southern European countries is 

significantly lower than that in Middle and Northern European countries. In order to meet the 

EPBD recast target of nearly zero-energy buildings by 2020, most Southern European Member 

States will have to bridge a larger gap. 

 

3.2 Comparison of national requirements 

During the period 2008-2009, the CA participants discussed five different studies on the intercomparison 
of national energy performance requirements, mostly between neighbouring countries. All studies have 
been used as a preparation for a tightening of national requirements. Additionally, the IEE project ASIEPI2 

                                                      

2  ASIEPI Intelligent Energy Europe - Project number EIE/07/169 Assessment and improvement of the EPBD impact (for new buildings 
and building renovation) www.asiepi.eu 
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presented the developed concept for comparing national requirements. 

The discussions were rather lively, and focused on the methodologies that were chosen for the comparison 
of the different requirements; they also focused on the influence parameters which have been analysed in 
different depths within the studies. Also, the way in which the results were presented was disputed. The 
main discussion points can be summarised as follows: 

• An intercomparison study includes so many different influence parameters, that it may never be a 
fair and robust comparison of national energy performance requirements.  

• Influence parameters include climate data, national calculation procedures, national default 
values and choices that have to be made during calculation, building tradition, used and allowed 
building system configuration in the countries, detailed assessed energy parts in the calculation 
method (energy needs, energy use, primary energy), national primary energy factors or CO2-
factors, values for building system performances used in national calculation procedures, 
airtightness values and thermal bridges values, solar shading factors, internal gains and usage 
times, set room temperatures, different calculation methods for floor and building component 
areas and volumes (internal or external dimensions, etc.), etc. 

• It is not appropriate to present the results of an intercomparison study by reducing it to required 
U-values, as it takes away the influence of the building systems. Europe has already made the step 
from U-value requirements to primary energy performance or CO2 emission requirements within a 
holistic, integrated approach. 

• It is necessary to use more than one basic building for a complete overview. Different building 
types and different building systems will probably make the overview more complex, but also 
more correct. 

• The methodology of some of the studies was partly influenced by the expected results.  

• The offered national incentives might round-up the overview of national requirements 

• If intercomparison studies also include cost influences, the experts having performed or initiated 
these studies so far are afraid that this will become even more complicated. 

It is unclear whether it will ever be possible to find a fair scientific comparison. A global comparison may 
be possible, but fair and robust? A further problem is that national requirement levels and calculation 
procedures are changed so often. Thus, any intercomparison study can only be a 'snapshot', an overview of 
the actual situation, which might be out-dated even before the comparison has been finalised. 

Most of the intercomparison studies, however, did have an influence on the national energy performance 
requirements of the country that initiated the study. The results gave arguments for a tightening of the 
requirements, as other countries seemed to have more severe requirements. 

The work in the IEE ASIEPI project did not only show how difficult an intercomparison study is. It also 
pointed out how many influence parameters have to be taken into account, and gave a first impression of 
how big the influence of different parameters is. 

  

Figure 2. Presentation slide illustrating the challenges for the comparison of energy performance 
requirements in different Member States by using a comparison between two fruit baskets. 
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3.2.1 Main conclusions 

Experiences from the studies showed that intercomparisons are influenced by many different parameters, 
including national calculation procedures, boundary conditions like user behaviour, the climate, the used 
base case technologies, building types and building geometry, and even simple issues like the definition of 
the reference floor area. There is currently no robust, simple and fair method available for the 
comparison of different national requirements. The participants pointed out that the situation might get 
even more complicated if cost assessment is added to the comparison. The studies should include the 
potential impact of the various influence parameters. 

3.2.2 Future directions 

The IEE ASIEPI project has completed its work regarding the comparison of national requirements, and has 
developed and tested a conceptual methodology for such comparison studies. All project results are 
presented on www.asiepi.eu and www.buildup.eu. 

Some topics still need further discussion, such as: 

• Weather correction for calculated and measured energy performance, with special regard to 
cooling. 

• National studies for cost-optimal minimum energy performance requirements. 

 

 

There is currently no robust, simple and fair method available for the comparison of national 

requirements. The situation might get even more complicated if cost assessment is added to the 

comparison. 

 

3.3 Setting minimum energy performance requirements 

In order to improve the understanding of how Member States choose the levels of minimum energy 
performance requirements, discussions focused on three different issues: 

• Types and basic principles of cost-benefit assessments. 

• Methodology for the cost-optimum calculation of national requirements as defined in the EPBD 
recast. 

• Minimum requirements for building service systems. 

The instruments of energy policy may be assessed from a variety of perspectives. For minimum energy 
performance requirements for buildings (for brevity often referred to as ‘building energy codes’ – or 
‘building energy regulations’), the most relevant are:  

• Economic: to assess costs and benefits to society. These may include costs and benefits that are 
not adequately reflected in the market prices. The most obviously relevant of these is the 
expected cost to society of the climate change resulting from greenhouse gas emissions. The focus 
for this type of assessment is cost-effectiveness seen from the perspective of society as a whole.  

• Financial: to assess costs and benefits from the perspective of an “economically rational” 
purchaser. The measures that seem to be financially worthwhile on the basis of “rational” 
financial assessment, but are not actually taken up, are an established feature of building energy 
efficiency. Here, the issue is the cost-effectiveness from the perspective of building owners and 
their agents or proxies.  

• Accelerated technical development: to assess the value and cost of an increased rate of 
development and implementation of relevant novel technologies. This could be justified from 
either an economic or a financial perspective but, in either case, there are likely to be 
considerable uncertainties of costs and benefits. 

Two common errors in cost-effectiveness assessments of energy saving measures need to be guarded 
against: the “bundling” of different measures into single packages, and the choice of inappropriate 
baselines. 
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Most Member States already carry out either financial or economic cost-effectiveness calculations in 
support of the requirements. Many do both. A significant minority reported that they do not use such 
methods. 

According to Article 5 of the EPBD recast, the European Commission shall establish a comparative 
methodology framework for calculating cost-optimal levels of minimum energy performance requirements 
for buildings and building elements. The Commission presented as a first draft the possible key steps of 
this framework methodology to be: 

• Selection of reference buildings. 

• Definition of energy efficiency packages (i.e. sets of measures).  

• Calculation of the energy use of a building or building element.  

• Cost calculation according to the net present value, which includes the global cost calculation, 
the definition of the calculation period, the definition of input parameters for the cost 
calculation, and a sensitivity analysis. 

Many Member States already apply processes similar in nature and purpose to those presented. Others are 
at an early stage of applying cost-effectiveness calculations to the building energy performance standards. 
Therefore, the ideal outcome would be a process that is simple yet robust, while also being as consistent 
as possible with the existing established procedures. Ideally, it should have sufficient flexibility to 
accommodate the established procedures and to be considered by the Member States as an acceptable 
compromise between complexity and rigor. 

In addition to minimum energy performance requirements on the building level and possibly on the 
building envelope, most Member States have set requirements for building service systems. Those 
requirements vary in detail (whole system or component level) and rate of use in the countries. The 
minimum requirements of the technical building systems and lighting elements are covered by the 
2005/32/EC, 2010/30/EU Ecodesign and Ecolabel Directives. Also, the 2010/31/EU EPBD recast requires 
Member States to set requirements for the system. It remains to be seen exactly how overall system 
requirements will be defined, as they are dependent on the interaction of various components of the 
building. 

3.3.1 Main conclusions 

Cost-benefit assessments for setting requirements can be performed from different perspectives. Most 
Member States are already fixing their requirements based on either financial or economic cost-
effectiveness calculations. Many follow a procedure similar to the planned methodology for the cost-
optimum assessment of the EPBD recast. The ideal outcome would therefore be a process that is simple 
yet robust, while also being as consistent as possible with the existing established procedures. 

3.3.2 Future directions 

Concerning the overall building service system requirements, the interface between product performance 
information and system performance calculation seems worthy of further investigation, concerning, in 
particular, product information, such as part load efficiency, to be used in EPBD calculations. 

 

 

The cost-optimum methodology should be simple yet robust, while also being as consistent as 

possible with the established procedures in the Member States. 

 

3.4 National procedures 

Currently applied national procedures, as well as the timing and content of further developments, have 
been described and compared. This included a reflection in 2010 on changes in national procedures after 
the implementation of the EPBD in several Member States. In-depth discussions have also been held on the 
set of standards prepared under the European Commission's mandate to CEN to support the EPBD. These 
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standards were mostly published in the years 2007-2008. There was a detailed discussion on whether the 
CEN standards are taken into account by the national procedures -and on how this is done-, and a dialogue 
was also maintained with the participants of the IEE project CENSE3. The result was that there is no 
country that uses a one-to-one transfer of all CEN standards into their procedures, but many countries use 
a CEN compatible approach. Many reasons were given for not using the CEN standards more extensively: 

• Difficulty of converting into practical procedures: CEN standards include alternative paths. 
National procedures mostly fix one path.  

• Inconvenient structure: CEN requests to include the national boundary conditions as an annex. 
Countries prefer to have the boundary conditions integrated in the standard. Therefore, a national 
standard is written, which takes the CEN elements into account, but is no longer a CEN standard. 

• Timing: Implementation decisions had to be made before standards were available. 

• Copyright of CEN standards: Some countries insist that national procedures should be available for 
free. 

• Some CEN standards do not cover the whole challenge of the EPBD. An example for this is the 
lighting standard EN 15193, which is applicable for existing buildings, but not for the building 
design phase. The countries needed to develop their own method for this. 

• The CEN procedures may form a barrier for swift national responses to movements or 
opportunities in the market. 

• In some Member States, the building code writers are not involved in CEN standards writing. 

Other conclusions from the discussions are: 

• There is a need for a simplification of the standards, though that applies more to the data 
requirements than to the calculation methods.  

• Some standards are unsuitable for existing buildings, where the need for simple, practical and cost-
effective methods is paramount. 

• The Energy using Products Directive, the Environmental Liability Directive, and possibly other 
directives, introduce requirements for performance testing of energy-using products. Where such 
products are installed within buildings the results are relevant to the EPBD calculations and should 
be allowed for in the standard methods.  

The following remarks and suggestions to CEN have been worked out: 

• A technical review of each standard is needed, in terms of scope and relevance, identifying any 
gaps or overlaps, as well as inconsistencies.  

• In order to avoid ambiguities, and for a more efficient use of the standards, it is recommended 
that CEN leaves no loose ends in the procedures: for each variable, it should be made clear 
whether the input is expected from another equation, from another standard or to be provided 
nationally. 

• Calculation results should be confirmed in terms of producing realistic results. 

• It would also improve the transparency of the calculation procedures if all standards had a similar 
structure, distinguishing general procedures, specific detailed procedures (e.g. allowing for 
national options), as well as (e.g. partly national) input and boundary conditions. 

• The Member States are most interested in a harmonised framework (methodology) that allows 
national differentiation. 

• Standards should be distinguished from complementary guidebooks. 

• The planning of the future steps of CEN and ISO should be transparently communicated. 

• Revised standards should be tested against acceptance criteria set by a Liaison Committee, 

                                                      

3  CENSE Intelligent Energy Europe - Project number EIE/07/069 Leading the CEN standards on energy performance of buildings to 
practice – Towards effective support of the EPBD implementation and acceleration in the EU Member States www.iee-cense.eu 
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representing the EPBD implementing bodies, before proceeding to the voting stage. 

• In the future, the standards will be mainly applied by computer software. Standards writers should 
have this in mind. 

The above recommendations were presented in brief to the European Commission and CEN in a meeting 
hosted in May 2010 by the Directorate General for Energy. They were communicated in detail to both 
parties, and were instrumental in shaping the Commission's mandate for the 2nd generation of CEN EPBD 
standards. 

 

Figure 3. Diagram presenting the analysed period of changes in national EPB procedures. 

In 12 of the 24 countries responding to a survey carried out in 2010, changes in the EP procedures have 
been already realised since the first national implementation of the EPBD. Nearly all of those countries 
which made changes have tightened their EP requirements (10 out of 12 countries). Furthermore, 7 
countries reported that, due to the changes, the new procedure is CEN conform.  

Different approaches to the summer comfort estimation and the cooling demand calculations are used in 
the EU Member States. A working group has analysed the requirements for, e.g., the calculation time step 
and the zoning of buildings in the Member States calculation procedure, based on a form filled by the 
Member States. It was clear from the discussion at the meeting that no Member States believed or claimed 
that they have already found the right or best balance in the optimisation of time-cost-accuracy related to 
their cooling demand calculation procedure. 

Calculations can be done using the standard EN ISO 13790: 

• monthly calculation  

• simplified hourly approach 

Different approaches on minimum requirements for summer thermal conditions are used in the countries 
(temperatures not higher than X °C in Y % of occupancy time; temperatures lower than X °C in Y % of 
time). The countries are concerned about time consumption, complexity and feedback from practice if 
they require too much of the calculation procedure regarding zoning for the calculation of summer 
conditions and cooling demand.  
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Figure 4. Comparison between the cooling demands of a 1-zone model and a 2-zone model calculation for 
a sample office with heavy constructions situated in Würzburg, Germany. The orientation of the facades 
was north-south. Windows: Uw = 1.4 W/(m²K), g = 0.6, fF = 20 %. Active sun protection. Internal loads 

0 W/m². Cooling if Ti > 24 °C. The window fraction (fW) was varied.  

Most national procedures are applied as software programmes. The discussions on the available software 
concentrated on quality control and accreditation, as well as on the necessary level of input data for 
assessing the summer performance, especially whether multiple zones are necessary. One-zone models 
can be problematic for summer comfort and cooling, as they underestimate the cooling demand and the 
overheating period. Figure 4 shows that there is a considerable difference between the cooling demand in 
a 1-zone model and a 2-zone model. Also, it is evident that the 1-zone model is not on the safe side, as it 
produces a lower cooling demand instead of a higher cooling demand. Multi-zone models solve these 
problems, but require increased efforts and may need simplifications. Many countries, but by no means 
all, are using the EN 13790 monthly calculation procedure. However, it does not cover HVAC or lighting 
systems. The EN 15265 testing procedure is not intended for monthly calculation methods (although the 
EN 13790 monthly method is understood to meet the consumption requirements – at the lowest level of 
acceptance). 

Four of the nine countries responding to a questionnaire indicated that accreditation measures for 
software tools were in use or planned. Of these, most included the use of sample buildings. Possible 
further actions concerning the quality control of software applications are: 

• Agreement on principles for a suite of sample buildings. 

• Filling of gaps in accreditation tests. 

• Recommendations for the reporting of intermediate calculation values. 

• Sharing experience from beta-testing and live application of software. 

• Define a scope for EU-wide standards test procedures or certification routes. 
 

 

There is no country that uses a one-to-one transfer of all CEN standards into their procedures, but 

many countries use a CEN-compatible approach. Most national procedures are applied as software 

programmes. However, software accreditation seems to be conducted in only about half of the 

Member States. There is no best solution so far for the optimisation of time – cost – accuracy 

related to the cooling demand calculation. 
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In 50 % of the countries responding to a questionnaire, changes in the EP procedures have been 

already realised after the implementation of the EPBD. The implemented changes are rather 

diverse, having, however, some general directions: 

- tightening of requirements 

- conformity to or direct use of the CEN standards 

- correction of weaknesses/gaps in the earlier EPBD implementation procedures 

- inclusion of additional technologies 
 

3.5 Measured energy performance rating 

Several Member States allow measured energy performance rating for existing buildings. There is a need 
for a simplification of the certification procedures and measured energy performance is perceived as a 
way to save efforts and money. The countries are mostly aware of the advantages of measured energy 
rating, but are often not aware of all the risks arising from it. There is no common method, neither for the 
normalisation of measured energy and for the check of the data quality nor for ways for dividing the 
measured energy into different uses. Additional information on the use of measured energy performance 
rating can be found in the Core Theme 1 Certification report.   

Different systems for the benchmarking of measured energy rating exist in the Member States. In order to 
further develop these systems, some countries need to find more benchmarks and/or more subcategories, 
whereas other countries plan to reduce the number of subcategories in order to facilitate the rating.  

Most countries answering the questionnaire on measured energy performance use or intend to use the 
measured energy rating at least for some types of building and at least for some purposes. Its use is not 
only for certification, but also for preliminary diagnosis, energy saving recommendation or additional 
information in the certification process. The building categories covered or intended to be covered by 
measured rating are mostly public buildings, but also apartment blocks. In some countries, family houses 
are also involved in measured energy rating, but the way of handling the influence of the inhabitants' 
behaviour in small buildings with one user was not explained. 

The countries mostly have no experience with measured energy performance rating, and the existing 
national methods are rather simplified. In 7 countries, a national standard or guideline on measured 
energy rating other than the EN 15603 is used. Only in few countries the national method for measured 
energy rating complies with the EN 15603, and no country has created a national annex to the EN 15603. 
There is a need for an amendment of the EN 15603, to better support measured energy rating. Some 
countries prefer to improve their national method for measured energy rating.  

In terms of normalisation, only few countries take into consideration internal heat gains, internal 
temperature and ventilation rate. In some countries (4), measured energy rating is a part of the energy 
performance certification scheme or of the preliminary energy diagnosis, but no normalisation of 
measured energy is identified and used. Some countries have special requirements for data quality (7), 
but these are mostly based on recommendation, not set at legal basis.  

The problem of how to divide the measured energy into different uses is solved in a very simplistic way. In 
some countries, all energy is included (7), or separate measurement per use is required for the measured 
energy rating. 

The CA worked to identify procedures and best practice on benchmarking systems, and to give a basis for 
the improvement of (existing) systems. Many Member States have initiated a benchmarking system to 
analyse the energy consumption of the building stock. Some Member States have initiated a benchmarking 
system with good information on the energy consumption of the building stock, and some others with 
limited information. However, benchmarks were created on the basis of -or partly on the basis of- 
statistical data; the benchmarks were found by calculating an average value. In some cases, a system was 
not developed, but an already existing system was adopted. 

Many benchmarking systems are based on the final energy consumption, and cover the overall result of the 
energy used for heating, hot water, cooling, ventilation and built-in lightning. The energy consumption for 
heating and electricity is often treated by at least two numeric indicators, and in some cases by one 
combined numeric indicator. A typical difference in the benchmarking systems of the Member States is the 
number of different categories of benchmarks that are taken into account. The numbers of benchmarks 
range from less than five to even more than 30. Often, the categories are identical or almost identical to 
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those in the annex of the EPBD. In one case, the benchmarking system was developed on the basis of 
customised benchmarks. The approach for the generation of the reference values takes into account the 
actual use of the building (the building is divided into zones), the use of mechanical ventilation and 
cooling, as well as special uses like IT, elevators or kitchens. 

Pros on benchmarking systems are: 

• In order to build up a benchmarking system, it is not necessary to have detailed information on the 
energy consumption of the building stock. It is good enough to have a partial knowledge about the 
building stock energy consumption, based on statistical data. 

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

• Some Member States used or partly used an already existing system.  

Cons on benchmarking systems are: 

• The need for a kind of statistical basis of the building stock energy consumption is common in all 
benchmarking systems. This data must be collected and analysed.  

• The statistical analysis of the energy consumption of the building stock in order to get a 
benchmark usually leads to a typical/average energy efficiency level of benchmarks. Best 
practice/very good energy efficiency levels of benchmarks are only used in two Member States. 

• The need for some kind of improvement after a certain time period or while experiences are 
gathered is common in many benchmarking systems of the Member States. 

In order to improve the existing benchmarking systems, it is necessary to: 

• either find more benchmarks or to reduce the number of benchmarks (depending on the country's 
approach) 

• either find more subcategories or to reduce the number of subcategories (depending on the 
country's approach) 

Some of the experiences of the Member States related to creating and improving a benchmarking system 
have a general character and can be transferred to other systems. In order to have a functional 
benchmarking system, it is necessary to have benchmarks that cover: 

• Typical building categories of a Member State. To achieve this, the building stock must be 
analysed and described in a building-typology. 

• Typical sizes of buildings. The benchmark of a specific building category sometimes varies 
depending on the buildings' size. For this reason, in some building categories there can be a 
differentiation between smaller and bigger buildings. 

• Typical subcategories in terms of use. Depending on the building stock, it may be necessary to 
take into account typical subcategories such as:  

o Schools: elementary schools, secondary schools etc. 

o Administrative buildings: ministries, public office buildings, general office buildings, bank 
buildings etc. 

o Typical technical standards. Depending on the building stock, it may be necessary to take 
into account typical technical standards, such as natural ventilated or air-conditioned. 

Many buildings have mixed uses, such as an office building with a restaurant, and are not covered by the 
benchmarks themselves. In this case, a mixture of two benchmarks (one benchmark for office buildings 
and one for restaurants) can be calculated for these buildings from the benchmarks for the different uses, 
weighted by the floor area of each use. 

A typical approach for improving a system in the Member States is to gather experience with a certain 
system and to update the benchmarks when more statistics and experiences are available. The typical 
problems are: 

• Finding a reliable data source. 

• Finding a representative number of consumption data for each building type. 

• The quality of consumption data is often poor. 
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The parallel use of calculated and measured energy rating was also discussed. Only very few countries use 
both rating systems in parallel, and they reported on their experiences. Differences in the ratings result 
mostly from different user behaviour in practice, compared with the standard user profiles in the 
calculations.  

3.5.1 Main conclusions:  

The most important aspects actually considered and taken into account for the normalisation of measured 
energy performance identified from the questionnaires are:  

• Climate 

• Building size 

• Building type, closely connected with hours of operation and pattern of use. 

3.5.2 Future directions:  

To handle the problems concerning the benchmarks for measured energy performance, a high quality 
database-management is needed. Special attention should be given to: 

• Requirements for the quality of the data used for measured energy rating and benchmarking. 

• Normalisation procedures, including weather correction procedures. 

• Division of measured energy into different usages, and exclusion of those energy uses that are not 
part of the EPBD procedure. 

• Ways to derive recommendations for improvements, based on measured energy rating. 

 

 

The countries are mostly aware of the advantage of measured energy rating, but are often not 

aware of all the risks arising from it. A common method for the normalisation of measured energy 

is missing as well as data quality checking procedures and ways for dividing the measured energy 

into different uses. 

 

 

Some countries plan to add more benchmarks and/or more subcategories, whereas other 

countries plan to reduce them, in order to facilitate the rating procedures. 

 

3.6 Feasibility analysis of alternative energy systems 

The feasibility study requirement is transposed into the national legislation of the 27 EU Member States in 
various ways. It is not clear in every case neither how the quality of the feasibility study is guaranteed nor 
who is responsible for the control. Thus, it will not be easy to have a European-wide standardisation of the 
procedure and the compliance of the requirement. The IEE project SENTRO4 has developed a handbook, as 
well as supporting tools, like checklists, etc., that shall help to standardise the process. Without a proper 
compliance system in place, the feasibility study requirement poses the risk that the calculations/reports 
are made indeed, but there will not be much impact in practice. The key factor in the whole process is 
the timing of the feasibility study: it has to be carried out in the pre-design phase, when the strategic 
decisions are being made. 

 

                                                      

4  SENTRO Intelligent Energy Europe - Project number EIE/06/102 Sustainable energy systems in new buildings – Market introduction 
of feasibility studies under the Directive on Energy Performance of Buildings www.sentro.eu 
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Figure 5. Space for suitable solutions for the realisation of a high quality building, including the optimal 
energy concept and the developed support tools, taking into consideration alternative energy systems.  

3.6.1 Main outcomes: 

• The feasibility study requirement (Article 5 of the EPBD) is transposed into the national legislation 
of 27 EU Member States in various ways. This implies that it will not be easy to have a European-
wide standardisation of the procedure and compliance with the requirement. 

• The approach developed within SENTRO, including its supporting tools, is an initiative towards 
standardisation. In particular, the handbook is a protocol: it specifies how to perform a high-
quality feasibility study of alternative energy systems in buildings. 

3.6.2 Future directions: 

More attention is needed to be paid to the assurance of the quality of performed feasibility studies of 
alternative energy systems, as well as to the assurance of compliance. 

 

 

The key factor in the whole process is the timing of the feasibility study, which has to be carried 

out in the pre-design phase, when the strategic decisions are being made. 

 

15



3.7 Procedures for specific certification challenges 

Recommendations for energy improvements of existing buildings are derived in different ways in the 
Member States, inter alia: 

• The use of either calculated or measured energy rating. 

• Standard recommendations to choose from, or individual recommendations made by the issuer. 

• Inclusion of energy and/or cost data. 

• National software that proposes recommendations automatically. 

National presentations offered the chance for exchanging practical ideas on how to develop suitable 
recommendations. A special challenge seems to be the quantification of recommendations when using 
measured energy rating. 

Indication of the potential energy savings are handled very differently in the Member States. In some 
countries, energy savings are being recalculated to cost savings, while most countries display energy 
savings. The energy savings, however, are not given identically in all countries, but variously, in differing 
combinations: 

• Total and/or specific primary energy need. 

• Total carbon or equivalent CO2 emissions. 

• Total and/or specific final energy consumption. 

• Total saved delivered energy, primary energy and CO2-emission, also % of those. 

•  List of measures only according to payback, without values. 

• Actual consumption and consumption estimated after refurbishment,  

Also, the economic presentation of the energy savings is given very differently: 

• Currency/saved kWh of final or primary energy. 

• Energy cost for housing, with some software for other buildings. 

• Investment costs and payback period. 

• Reduction of energy costs after refurbishment. 

The number and quality of the recommendations given in the certificate is strongly dependent on the 
certifier and/or the software tool being used. National recommendations or rules may apply. Figure 6 
shows an overview of the restrictions, in terms of the number of recommendations in the different 
certificates. 

For complex buildings, the energy certification is not an easy task, because of a difficult geometry, a lot 
of technical installations, often poor documentation of building components, etc. Also, the mixed use of a 
building (e.g., a commercial/residential building with shops in the ground floor and flats in the upper 
floors) can complicate the certification process. The following problems emerge with complex buildings: 

• In case of calculated rating: availability of data sources, identification of technical systems, 
calculation procedures and zoning rules. 

• In case of measured rating: availability and assignment of metres, quality of reference values, 
different users or change of user. 

After the discussions, the Member States participants agreed to some recommendations: 

• For calculations, a reduced zone model should be considered.  

• Measurements should be supported by guidelines for the installation of metres and for in situ 
measurements. 

• Benchmark procedures should include a variety of uses and rules for creating benchmarks for 
buildings with mixed use. 
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Figure 6. Overview of the answers to the question on how recommendations are derived in different 
Member States. The survey was made at the end of 2008.  

 

 

Recommendations provided in the certificate should be directly targeted to the actual building 

being certified. This will increase public acceptance of the certificate and help persuade building 

owners to implement the suggested energy saving measures. 

 

 

For large and complex buildings, it seems appropriate to use measured energy performance 

values. Then, guidelines for installations of metres and sub-metres are needed, as well as 

guidelines for in situ measurements. 

 

3.8 Special issues 

According to an analysis in IEE ASIEPI, countries cover thermal bridges in different ways in their national 
EPBD implementation, regarding energy impact, limits, good practice guidance, as well as compliance 
checks at the design and realisation phase of a building. This analysis was mirrored, extended and 
discussed in the CA. Thermal bridges become even more important for high performance buildings, as the 
relative impact of poorly designed component joints on the heating energy consumption can be 
significant.  

The main discussion points and conclusions on thermal bridges can be summarised as follows: 

• Most countries stated that they include thermal bridges in the energy performance calculation for 
new buildings, or, as it happens in two southern countries, they are in the process of including 
thermal bridge influences in their calculations. 

• Some countries do not include thermal bridges in the energy performance calculations for the 
renovation of buildings. 

• Compliance and control: about half of the countries conduct a control during or after the design 
phase. A few countries conduct a control during the realisation phase.  

• Thermal bridges are checked differently during design and realisation:  

o One country requires that all details with a possibility of condensation have to be sent to 
the authorities for a check.  

o A second country reported that the detailed design has to be submitted for the building 
permit and that the U-values for components and the corner joints, etc. are checked by 
the authority.  
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o Another country performs a general check in connection with the building permit.  

• The responsibility lies generally with the building owner, but in a few countries they can hand it 
over to the designers.  

• Are the checks in the countries performed as a standard routine, or is this just a general possibility 
which is rarely realised? This seems to be quite different in the various countries. It was reported 
that the execution check is not exercised on a regular basis in most of the countries that stated 
that this procedure does exist.  

• Is there really a significant impact of thermal bridges on the cooling load of buildings? While there 
was consensus that thermal bridges have no influence on the cooling energy, the currently 
available results regarding the impact of thermal bridges on the cooling load are inconclusive and 
further research is needed. Some of the Southern European experts were surprised that there 
seems to be an impact on the cooling load. Two countries have conducted studies on the impact of 
the opaque building components on cooling issues, and have found that only the roof has some 
impact. However, they have not analysed the thermal bridges in detail.  

 

Figure 7. Interactive workshop during the session on the handling of thermal bridges in the EPBD context. 

3.8.1 Main conclusions:  

The collection of information on national approaches for including thermal bridges in the energy 
performance regulations, on useful and validated software, on thermal bridge atlases, as well as on good 
practice guidance and innovative developments in this field, combined with the presentation in 
information papers and other dissemination activities was considered as very valuable work. All 
information gathered is available at www.asiepi.eu and www.buildup.eu. 

Most countries take thermal bridges into account for the energy performance calculation of new buildings, 
and less for the renovation of existing buildings. The compliance and control checks during the design and 
realisation phases seem to be handled on diverse levels – varying not only among the countries, but also 
within a country, among different regions. 

It was agreed that the issue of thermal bridges is even more important for high performance buildings, as 
the relative impact of poorly developed and executed joints can become significant and reach the same 
level of significance as, for example, the addition of a solar thermal system for domestic hot water. 

3.8.2 Future directions 

The assessment of thermal bridges needs to be further discussed, towards finding more common solutions 
for all Member States. Information on thermal bridges is available at the BUILD UP community "Thermal 
Bridges Forum”, http://www.buildup.eu/communities/thermalbridges. The community also offers a 
discussion platform for specific items. 
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Thermal bridges become even more important for high performance buildings. Countries cover 

the issue of thermal bridges in different ways. 

 

 

The impact of thermal bridges on the energy performance is even more important for high 

performance buildings: energy wastage from thermal bridges can be the same as the energy saved 

from the use of a solar thermal system for domestic hot water. 

 

The role of thermography for the identification of thermal conductivities of materials during building 
inspection was analysed. Points made during discussion were as follows: 

• For assessing thermal conductivities, infrared thermography is a qualitative process only. 

• It is viewed as an expensive process for field measurements. 

• It has some use for training purposes. 

• Other methods of on-site measurements, such as glazing system identification and other methods 
which support energy performance identification, may be useful, but need further discussion.  

Three different methods for climatic normalisation of energy uses with focus on cooling energy have been 
discussed: 

• The heating and cooling degree day method (DDM) 

• The modified utilisation factor method (MUFM) 

• The Climate Severity Index (CSI) 

Most countries only normalise according to heating degree days and do not take into account the cooling 
issue in terms of normalisation. Weather normalisation is a crucial task for measured data and for 
comparing calculated data. The error made by simply correcting the heating and cooling energy needs by 
degree days increases in high performance buildings. 

Within the IEE project ASIEPI, the climate severity index method was used for analysing the issue of the 
different local climates on the comparison of EP requirement levels among different countries. The 
project recommended further developing of a climate severity index within CEN/ISO, as the need for 
European/global comparisons of energy uses and requirements will expand. 

 

 

A correct and European-wide harmonised approach for the climate normalisation for both 

heating and cooling would simplify the intercomparison of national requirements, as well as the 

use of measured energy rating. 

 

4 Main outcomes from the Procedures sessions 

Topic Main discussions and outcomes Conclusion of topic Future directions 

High  
performance 
buildings 

Various terms and definitions exist. 
Individual definitions are descriptive only 
or are used differently in the countries. 
Often, the existing definitions do not 
comply with the national energy 
performance calculation methods. 
The market penetration of high 
performance buildings in Southern 
European countries is significantly lower 
than that in Middle and Northern European 
countries. 

Most countries have 
national roadmaps that 
include high performance 
buildings as a goal for 
future buildings.  

There is a need for 
harmonised terms and 
definitions, taking into 
account national calculation 
methods, neither limiting the 
technological options nor 
hindering innovation. 
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Topic Main discussions and outcomes Conclusion of topic Future directions 

Comparison of 
national 
requirements 

The comparisons are influenced by 
various parameters. The studies should 
include the potential impact of these 
influence parameters.  
There is currently no robust, simple and 
fair comparison method available. The 
situation might get even more complicated 
if cost assessment is added to the 
comparison.  

Intercomparison studies 
cannot be simply reduced 
to U-value comparisons or 
to comparisons of the 
energy consumption in 
different countries.  

Intercomparisons are 
extremely complicated and 
will remain a topic for in-
depth discussion in the 
future. 

Setting minimum 
energy 
performance 
requirements 

Cost-benefit assessments for setting 
requirements can be performed from 
different perspectives. Most Member 
States already fix their requirements 
based on either financial or economic 
cost-effectiveness calculations. Many 
Member States follow a procedure similar 
to the planned methodology for the cost-
optimum assessment of the EPBD recast. 
In addition to minimum energy 
performance requirements on a building 
level and possibly on the building 
envelope, most Member States have set 
requirements for technical building 
systems, which vary in detail (at whole 
system or component level) and rate of 
use in the various countries. 

Member States would 
welcome a simple yet 
robust framework for the 
cost-optimum 
methodology, which 
should also be as 
consistent as possible with 
the established procedures. 

Member States have to 
develop the national content 
and use the comparative 
methodology. The definition 
of national content and 
national use of the framework 
methodology can benefit from 
exchange between Member 
States. 
The interface between 
product performance 
information and system 
performance calculation, 
including part load efficiency, 
needs to be improved.  

National 
procedures 

No country uses a one-to-one transfer of 
the CEN standards. The CEN standards 
offer alternative paths, but the countries 
prefer to fix one path. Some CEN 
standards do not cover the whole 
challenge of the EPBD. 
Quality control and accreditation of 
software needs to be further addressed. 
The problem concerning how to correctly 
model the summer performance is not 
completely solved: one-zone models can 
be insufficient for summer comfort and 
cooling, but multi-zone models need 
increased efforts and require 
simplifications. 
In a significant number of countries, 
changes in the energy performance 
procedures have been already realised 
after the implementation of the EPBD.  

Many countries use CEN 
compatible approaches. 
Multiple paths and 
requirements for annexes 
complicate the direct use 
by the countries. 
The changes in energy 
performance procedures 
realised after the EPBD 
implementation show a 
general direction towards 
the tightening of the 
requirements and the 
conformity with the CEN 
standards. 
 

Some CEN standards 
should be extended to cover 
the whole field of application.  
Barriers for the use of the 
CEN standards have to be 
communicated to CEN. 
There is a necessity for 
further discussion on how to 
control the quality of software 
programmes and user-
induced errors. 

Measured energy 
performance 
rating 

The measured energy rating is perceived 
as a way to save efforts and money. 
Countries are often not aware of the risks 
arising from it. The existing systems for 
benchmarking of the measured energy 
rating either need more benchmark data 
and/or subcategories or fewer 
subcategories, in order to facilitate the 
rating.  

There is no common me-
thod neither for the 
normalisation of 
measured energy nor for 
the check of the data 
quality. Ways for dividing 
the measured energy into 
different uses are also 
missing. 

Information exchange on how 
to produce reliable 
benchmarks. Is a 
combination of calculated 
and measured energy rating 
useful and, if yes, for which 
situations?  
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Topic Main discussions and outcomes Conclusion of topic Future directions 

Feasibility 
analysis of 
alternative 
systems 

The feasibility study requirement is 
transposed differently into the Member 
States. The key factor is the timing of 
the feasibility study, which has to be 
carried out when the strategic decisions 
are being made. 

Quality control procedures 
are unclear.  

Further experience is 
needed. 

Procedures for 
specific 
certification 
challenges 

The recommendations for energy 
improvements of existing buildings are 
derived in different ways in the Member 
States. A special challenge seems to be 
the quantification of recommendations 
when using measured energy rating. 
Complex and/or mixed use buildings are 
difficult to be certified, due to data 
availability, zoning, identification of 
building systems, assignment of metres 
and quality of reference values.  

Practical ideas on how to 
develop suitable 
recommendations are 
existing in the Member 
States. Reduced zone 
models, guides for the 
installation of metres and 
for in situ measurements, 
as well as rules for 
benchmarks are needed. 

Topics including summer 
modelling, procedures and 
benchmarks for measured 
energy rating, as well as 
ways to form recommen-
dations need to be 
addressed in depth. 

Thermal bridges The countries cover thermal bridges in 
different ways in their national EPBD 
implementation regarding energy impact, 
limits, good practice guidance and 
compliance checks at the design and 
realisation phase of a building. 
 

Thermal bridges become 
even more important in 
the case of high 
performance buildings. 
 

A follow-up of the impact of 
thermal bridges on the 
cooling load is needed. 
 

Infrared 
thermography 

Thermography can support the building 
inspection by the identification of thermal 
conductivities of materials. Results are 
mostly qualitative only and require a lot of 
experience. 
 

The application possibilities 
are limited. 
 

Thermography needs no 
further consideration. 

Climate 
correction 
methods 

Weather normalisation is a crucial task for 
measured data and for comparing 
calculated data. 

In high performance 
buildings, the error made 
by simply correcting 
heating and cooling needs 
by degree days increases. 

A European-wide 
harmonised approach for 
the climate normalisation 
within CEN/ ISO is 
recommended. 

 

5 Lessons learned and recommendations 

CA participants unanimously welcomed the support and hints received from other Member States, as they 
all have comparable issues to solve. Everybody profited from the experience gained in the other Member 
States. 

As it turned out, high performance buildings are named and/or defined differently in the Member States. 
Most of the available definitions do not take the national calculation procedures into account. Common 
understanding on the use of terminology and the definition of nearly zero-energy buildings are needed, 
accompanied by a comparison with national ratings.  

The market penetration of high performance buildings in Southern European countries is significantly 
lower than in the rest of Europe. In order to meet the EPBD recast target of nearly zero energy buildings 
by 2020, most Southern European Member States will have to bridge a larger gap. 

Experiences gained from the intercomparisons of national requirement levels showed that this is a very 
sensitive topic and will become even more complicated if cost aspects are added.  

Cost-benefit assessments of the minimum energy performance requirements are being performed in most 
EU Member States, from either the financial or the economic perspective. Many Member States use both 
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assessment methods. The future EPBD recast framework methodology on this issue should try to 
accommodate, both, countries applying such assessments for the first time and the assessment 
methodologies in place in other countries. 

In a significant number of countries, changes in the EP procedures have been already realised after the 
implementation of the EPBD. Nearly all the countries in which changes have been realised, have tightened 
their EP requirements. 

Weather normalisation is a crucial task when using measured data, but is also important when doing 
calculations. Cooling energy is only partly influenced by simple temperature differences that can be 
corrected by degree days or similar. The mistake made by simply correcting the heating energy need 
(instead of the thermal and ventilation losses) by degree days, becomes bigger in the case of high 
performance buildings. A European-wide harmonised approach for the climate normalisation within 
CEN/ISO is recommended. 

Assignment of meters, division into different uses, suitable benchmarks, normalisation and derivation of 
recommendations, are some of the problems of measured energy rating. Guidelines and minimum 
requirements for a correct procedure for measured energy rating are missing. 

Calculated energy rating discussions are about the necessary complexity in zoning and the accreditation of 
software. Simplifications for the handling of some calculation methods have to be found, whereas other 
methods need to be made more detailed, in order to give reliable results with acceptable accuracy in 
specific situations. 

Due to practicability reasons and desired independency, the CEN standards are not transferred one-to-one 
into the national procedures. Instead, the content is incorporated into the national documents. Thus, the 
CEN standards should be further developed into general framework documents that fix general principles 
only and allow maximum flexibility for the implementation in each country. 

The information exchange with European projects that can offer solutions for the challenges existing in 
the national procedures proved to be a useful supplement to the Concerted Action work. 
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