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1. Introduction 

Energy Performance (EP) standardisation and regulation is by an increasing number of 
countries considered as an attractive approach for achieving a more energy efficient built 
environment. Several countries have already enacted such EP based regulation (the 
Netherlands, France, ASHRAE approach in North America…), or are preparing one 
(Germany, Greece, the Flemish Region…).  

The discussion in this paper is mainly focused on the challenges to be met for creating an 
environment that really stimulates the design and construction of energy efficient buildings 
with good indoor climate conditions. 

 

2. Why an EP approach and why now? 

There are clearly some remarkable trends in the expression of requirements : 

  In the seventies, eighties and the beginning of the nineties, many countries have set up 
standards and regulations concerning minimum requirements regarding the thermal 
insulation of buildings. Often, this was combined with requirements regarding the 
minimum efficiency of heating systems.  This approach was quite logical since many 
buildings were poorly insulated (due to which transmission losses represented the bulk of 
the heating losses) and equipped with heating systems with a poor performance; 

  In the eighties, several regulations included the so-called passive solar performances of 
buildings (use of free solar gains in winter time) whereby minimum requirements 
concerning the net heating demand were imposed; 

  Due to the increased importance of summer comfort and cooling, the potential 
contribution of renewable energy sources, the relative and sometimes absolute increase in 
the energy use due to ventilation, there is since the beginning of the nineties a strong 
tendency for setting up requirements whereby attention is paid to the total energy use of 
buildings. 

Within this perspective, it is logical that a project as ENPER has been submitted in 2000 and 
not in 1980 or 1990. 

Another reason for setting up the ENPER project is the fact that the Construction Product 
Directive in principle creates a common European platform for performance assessment. 
Although CEN has produced a whole range of standards, it is clear that there is not at all a 
common EP approach in the various member states. ENPER aims to make a substantial 
contribution in the development of a basis for a coherent methodology for applying the EP 
approach. 

The recent proposal (May 2001) by the European Commission for a European Directive on 
Energy Efficiency is an additional motivation for European collaboration and reflects the 
concern of the Commission for a coherent approach. The fact that the European Council of 
Energy Ministers and the European Parliament have approved this proposal in a first reading 
(including comments) seems to indicate that there is good chance to have in the near future 
such directive. 
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3. No Energy Performance without acceptable indoor climate  

As far as the authors are concerned, an EP approach that does not pay attention to appropriate 
indoor climate conditions is not on the right track. Therefore, an EP approach must have as 
basic idea a correct assessment of the energy efficiency of a building for an agreed level of 
indoor climate conditions, whereby particular attention is given to thermal comfort in 
summer, indoor air quality and visual comfort (figure 1). It implies that a meaningful 
approach cannot only be based on a procedure that aims to limit the (normalised) energy use 
(�) of a building. It should be accompanied by appropriate procedures that guarantee that 
acceptable indoor climate conditions (�) can be achieved for given boundary conditions, such 
as climate, occupancy, etc. 

• Heating

• Cooling

• Fans

• Lighting

• Hot water

• Pumps

• Humidification

• ...

ΣΣEP-Approach

Expressed in 
used energy, primary 
energy, CO2-load,...

Guarantee that
certain indoor climate levels 

can be reached for given 
boundary conditions

�

�

 

figure 1: The EP level of a building includes all building related energy consumption (under 
normalised conditions) and assumes appropriate indoor climate conditions 

 

4. Challenges for an Energy Performance standardisation 

In order to achieve an EP approach that really achieves environmental and societal quality, a 
whole range of challenges have to be dealt with (figure 2): 

EP-Standard calculation
procedure EP-requirements

and practical implementation

Challenges :
1. Approach focusing on total energy use
2. Specific attention for indoor climate
3. Performance oriented procedures
4. Procedures in line with EN standards
5. Principle of equivalence : scientific aspects
6. Attention for design, component and 

execution performance
7. Designer oriented software support

Challenges :
8. Various levels of complexity in procedures
9. Consultation with building sector
10. Correct boundary conditions for various actors
11. Easy access to reliable input data
12. Appropriate requirement levels
13. Legal framework for principle of equivalence
14. Clear procedures allowing effective control
15. Effective system for compliance checking 
16. General awareness, training,… 
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figure 2: Challenges for and interaction between EP standardisation and legislation 
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1. An EP approach must focus on the overall energy consumption 
The total energy consumption of the building and its installed appliances has to be 

considered, whereby certain assumptions have to be made with respect to various 
boundary conditions. 

2. Special attention to indoor climate 
An EP approach must pay explicit attention to the indoor climate conditions. Of particular 
interest is the thermal comfort in summer and the indoor air quality (see §2). 

3. Performance oriented procedures 
As much as possible, the whole EP approach must be based on a performance-oriented 
approach. This does not necessarily mean that the whole calculation procedure must be 
expressed in performance terms, but that the method is founded on a performance based 
philosophy. This is especially crucial for allowing the principle of equivalence.  

4. Procedures in line with CEN standards 
It is clear that EP procedures should be based as much as possible on the CEN standards. 
A practical problem is the fact that certain procedures are not yet approved as EN-
standard. 

5. Open platform for innovation: coherent scientific philosophy with respect to the principle 
of equivalence 
It is crucial that the whole EP philosophy takes from the beginning the principle of 
equivalence into consideration. It means in practice that one should have a correct 
philosophy for allowing in a later phase a correct assessment of the principle of 
equivalence. 

6. Attention for design, component and execution performances 
It is important to have not only good component performances but also a good design and 
a correct execution. Therefore, an EP approach should pay attention to these 3 aspects. As 
far as legislation is concerned, the execution aspects can only be included in the 
assessment if proof of compliance is required after construction (‘dossier as built’). 

7. Support by means of designer oriented software 
 

5. Challenges for an Energy Performance legislation 

An Energy Performance legislation specifies the minimum performance level, whereby the 
agreed Energy Performance standard has to be used as determination method or, if not fully 
covered by the standard, use can (partly) be made of the principle of equivalence. In order to 
have an effective approach, a whole range of requirements has to be met, e.g.: 

8. Various possibilities for proving compliance with required performance level, with 
specific attention for simplified procedures for simple projects. 
Especially for small projects and/or projects with very classical techniques and/or in a 
market which makes little use of specific consultancy on building physics, there may be a 
need for a simpler procedure than the standard EP calculation. Such approach is in 
principle almost purely descriptive. The other extreme is the approach that is required for 
applying the principle of equivalence. It may require detailed calculations going far 
beyond the standard EP calculation and it is mainly performance based. 
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9. The preparation procedure should include consultation with all stakeholders 
Implementing an EP legislation should be preceded by consultation with the various 
partners: designers, industry, building contractors, consumer organisations…. This is 
important for various reasons: to inform, to obtain feedback on the applicability in 
practice…. 

10. Correct boundary conditions for various stakeholders 
In order to achieve a successful implementation of an EP approach, it is important that the 
various stakeholders (architects, building contractors, investors, building owners, 
administration) have appropriate boundary conditions that motivate them to correctly 
apply the regulations and/or to take actions that increase the probability for a correct 
application. 

11. Easy access to reliable product data  
Reliable and well-defined product data are essential inputs for applying an EP procedure. 
This means that, first of all, there must be appropriate determination procedures. 
Moreover, industry must make these data available whereby easy access by the users is 
important. As far as possible, there should be default data for most products and systems, 
which should be an underestimation of the real performances. 

12. Requirement levels which are performance oriented and achievable by the market 
An EP regulation can contribute to a better environmental and societal quality if the levels 
of requirement are on the one hand sufficiently severe for stimulating better building 
design, technology and execution and if on the other hand these levels are achievable by 
the market.  

Therefore, an approach as presented in figure 3 may be relevant: 

 

Increase of requirement level

All buildings must meet the requirements

Time

Voting of regulation

Further increase...

Preferably
1 year

 

figure 3: Gradual increase of the requirements 

§ In a first phase, the building sector must become familiar with the new approach. 

Therefore, sufficient time should be allowed between the adoption of the new 
legislation and its effective application on new buildings. One year seems to be 

appropriate; 

§ Later on, the requirements can/should be gradually increased. This has e.g. been done 
in the Netherlands where the required EP level (based on NEN 5128) was in the 
beginning 1.40 (1996), then it became 1.2 (1998) and since January 2000, it has 
become 1.0. 



SAVE-ENPER conference – Athens, 6 March 2002  6 

13. Legal framework for the application of the principle of equivalence 
Given the importance of the principle of equivalence as a measure for correctly assessing 
innovative approaches, a legal framework for proof of compliance is needed. The authors 
believe that it is not realistic to expect from a communal civil servant to correctly assess 
such approaches and, therefore, an assessment procedure at a higher level is required. 

14. Legal framework requiring proof of compliance after construction 
Given the building practice in certain countries, it seems for most countries crucial to 
require proof of compliance with the regulation after construction (and not only when 

requesting a building permit) and this for the following reasons: 

- It allows to pay attention to the execution aspects; 

- The motivated architects are in a stronger position to impose the desired performance; 

- The motivated builders know quite well the composition of their building. They will 
have the possibility of checking the conformity between the dossier ‘as built’ and the 
reality; 

- The material producers and building contractors are in a stronger position; 

- As a result, the governmental officials will no longer be the only controllers, since 
motivated building owners, architects, material producers, building contractors and 
possible buyers of the building are becoming able to carry out control; 

- The risk of non-compliance with the regulations strongly reduces and it will lead to 
more energy efficient buildings and a better environmental performance of the 
building stock; 

- Finally, a dossier ‘as built’ is at the same time an ideal basis for energy certification. 

15. An effective system for checking compliance with the regulation 
A legislation that is based on a proof of compliance after construction strongly enlarges 
the number and type of persons who can check the works. Nevertheless, there is still a 
major role for the administration to set up a framework for carrying out random controls 
and for taking appropriate measures in case of non-compliance. 

16. Actions in relation to creating general awareness, training… 
It probably is in many cases important to pay sufficient attention to informing the market 
about the philosophy and advantages of an EP approach. Moreover, appropriate training 
programmes are crucial. 

 

6. Energy Performance Standardisation: an open platform for 
innovation and creativity 

The availability of cost-effective innovation technologies with respect to indoor climate and 
energy efficiency is not a guarantee for its large-scale application by the building sector. 
Many users are not able to correctly assess the benefits of certain innovations. Moreover, 
creative solutions for improving the indoor climate and/or energy efficiency are not always 
understood by the decision makers. An EP approach has the potential to stimulate innovation 
and to promote creative solutions. 

In figure 4, various possible actions (all aiming to improve the energy efficiency of a 
building) are compared with respect to their investment and the energy savings (in EP terms). 
In principle, an EP approach must allow to assess all relevant technological improvements, 
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therefore a situation as presented for ‘measure’ E should not occur. As far as the various 
measures have no other advantages, an EP approach will orient the market to those measures 
with the best ‘investment-energy savings’-ratio, which corresponds in figure 4 to those 
measures with the steepest slope. A major advantage for governments is that one can focus on 
a single global requirement; the market forces can determine the most attractive options. 

 Investment
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figure 4: An EP approach stimulates the use of cost-effective measures 

 

7. Conclusions 

1. The authors believe that an Energy Performance standardisation and regulation is 
probably the most effective approach for at the same time improving the indoor climate in 
buildings (especially thermal comfort in summer and indoor air quality) and increasing the 
energy efficiency. 

2. The proposed European Directive on Energy Performance will, if adopted, impose the 
member states to implement the concept of Energy Performance regulations. 

3. A successful implementation requires that a whole range of conditions have to be met. 
Among these, the co-operation of the professional sectors involved is of paramount 
importance for the success of the regulation. 

4. Several European countries are working in a similar way towards an overall Energy 
Performance regulation. The SAVE-ENPER project is expected to make a substantial 
contribution towards the development of a common European approach. 
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