
 

 

Comparing Energy Performance 
Requirement Levels: Method and 
Cross Section Overview 

One of the challenging tasks of the ASIEPI project was to develop a 
method to compare energy performance requirement levels. During 
this development pilot studies were performed. These give a global 
impression of the severity of the energy performance requirement 
levels for dwellings of the participating countries. This information 
paper describes the comparison method which has been developed 
during the project and shows the results of the cross section 
overview. 

1 > The comparison method 

Introduction 

It is clear from the lessons learned [1] that developing a comparison 
method is not easy. All the different methods, including the one finally 
adopted, have their advantages, but also their disadvantages. Within the 
limits that exist at present, a fair and robust comparison seems impossible. 
However, to draw the conclusion that no comparison method should be 
delivered might be counterproductive: there is a need for comparison, and 
with or without the ASIEPI method people will compare. 
 
Therefore ASIEPI presents a method which is not completely fair and 
robust, but which is transparent about its pitfalls. The benefit of the 
ASIEPI method is that it can be adapted to expected future developments, 
for instance, within CEN and ISO. This will make the comparison method 
more suitable in the future. 
 
The comparison method is divided into 5 steps. The following paragraphs 
will describe each step and discuss various issues. 
 
Step 1: Description of the cases 
The first step contains several fixed cases: a detached house, a semi 
detached house and a terrace house. The houses are all equally large and 
all have the same shape. Figure 1 shows a 3-D image of the semi-detached 
house and Figure 2 shows the floor plans and facades of the same house. 
 
The energy saving measures of the three houses are fixed to: 
› A basic condensing boiler for heating and domestic hot water 
› Natural ventilation supply and mechanical ventilation exhaust 
› No cooling system, unless this is usual in a comparable house in a 

country 
› No other energy saving measures as solar collectors, photo voltaics, 

heat pumps, etc 
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At this moment it is necessary to fix the form of the houses as well as the 
energy saving measures. Both the form of the houses as well as the energy 
saving measures have been chosen in such a way to facilitate comparison. 
The shape of the house is simple and therefore minimises measurement 
errors (complete elimination of these kind of errors appeared to be 
impossible even with these simple shapes, as we found out during the 
project). 
 
The energy saving measures also were chosen for simplicity and 
comparability. For instance, it was assumed that basic condensing boilers 
would be more or less similar throughout Europe. That this assumption was 
feasible, was shown in a study performed within ASIEPI. In this study the 
efficiency of the basic condensing boilers which were used by the countries 
in the pilot studies [2] was compared. The study showed that the 
respective efficiencies were very similar. 
 
To avoid comparison problems due to the lack of harmonized assessment 
methods, the amount and complexity of the systems and the complexity of 
the building physics was kept as low and simple as possible: no heat 
recovery, no additional active or advanced passive heating or cooling 
systems (besides a non-improved condensing boiler and, if needed, a 
mechanical vapour compression cooling machine). 
 
This choice has several disadvantages which are accepted for now, due to 
lack of suitable alternatives: 
 
House types and the effectiveness of energy saving measures can vary 
largely per country or region. By setting these choices, the method might 
not be comparing realistic situations in various countries, therefore 
producing questionable comparison results. 
 
Since more advanced or complex energy saving measures are excluded, 
countries, where the energy performance requirement level is very tight, 
have trouble participating in the comparison, since more advanced or 
complex measures simply are needed here to fulfil the energy performance 
requirement in these countries. Since the tightening down to EPC 0.8 in 
2006, the Netherlands for instance faces such difficulties. And since 
Germany tightened its energy performance requirement in the autumn of 
2009, the fixed measure becomes a problem. So in the near future, as the 
energy performance requirement level becomes tighter and tighter in more 
countries, new fixed measures will be needed, along with reliable and 
harmonized methods to assess the efficiency and effect of these measures. 
 
› Even though the main energy saving measures are set in a way to make 

the national calculations as comparable as possible, many details 
cannot be excluded or fixed in this way. These aspects will introduce 
an error in the comparison study. For instance, two of these aspects 
are the severity of thermal bridges and the level of air tightness. The 
impact of these aspects can be quite large, therefore a study was 
performed to ascertain how they could be taken into account in the 
comparison [3, 4]. Since the results were inconclusive, these aspects 
have not taken into account for now. The same goes for many other 
details related to building use. 

 
It is expected that with future developments of harmonized CEN and ISO 
standards, it will be possible to change from fixed house types and fixed 
energy saving measures to free choices of both, for each country or region. 
This eliminates the first two disadvantages. And with these developments 
also the third disadvantage would be reduced, because more and more 
aspects can be taken into account. But these developments will not 
eliminate this problem entirely. In general precision of (roughly) more than 

 
 

 
 
Figure 2: Floor plans and 
façades of the semi-detached 
house 
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20% will probably never be achievable for a comparison, even if, in the 
future, better boundary conditions such as more uniform EP-methods, 
would be in place. 

Step 2: National calculations of average insulation levels 

The second step is that all countries calculate the average insulation level 
needed to fulfil the energy performance requirement level in their 
country. This is calculated for each of the three houses from step 1. For 
each country the calculations are performed using the respective national 
energy performance calculation method. The result is a list of average 
insulation levels for each house and each country. 
 
These lists of average U-values form a solid basis for comparing the energy 
performance requirement levels, although of course the issues described in 
step 1 should always be kept in mind. A direct comparison of the U-values 
makes no sense for countries with different climates, therefore step 3 is 
necessary. 

Step 3: Uniform Calculated energy use 

To make the results comparable, the total primary energy use of the 
houses is calculated for each country, taking into account the country’s or 

region’s climate and the average U-value needed to fulfil 
the energy performance requirement level in each country 
or region. 
 
Since there is no reliable and fully harmonized method 
available to do such calculations, for now EPA-NR is used. 
EPA-NR [5] was developed within a European project some 
years ago. It is not a completely uniform, harmonized 
method, but an umbrella based on simplified approaches 
and estimated performance values for several components. 
Although a reliable and fully harmonized method is 
preferred, EPA-NR is a reasonable alternative as long as the 
comparison method uses simple cases only. 
 
To make it possible to perform uniform calculations for all 
step 2 results an ASIEPI excel calculation tool was 

developed, based on the EPA-NR tool, but adding default climates, user 
behaviour and other variables [8]. 

Step 4: Climate severity index 

One should also realize that total energy uses are not directly comparable 
due to climate differences. Therefore the energy uses are correlated with 
the climate severity index. This index is based on the method used in Spain 
where they face very hot climates in the south and rather mild climates in 
the north-west. In short, the severity index is a sophisticated version of 
the degree days, taking into account the summer as well as the winter 
severity of a location. The higher the index, the greater the severity of the 
respective climate. 
 
Figure 4 (on page 6) illustrates how the severity index works within the 
comparison method and contains the correlation between the severity 
index of the locations and the total energy use of a certain house in these 
locations. Every dot in the graph is a different city in Europe. Instead of a 
relative ranking of all the countries in a list, the graph results in globally 3 
groups. The energy performance of all countries in the middle is more or 
less equally tight, while the countries in the group above the middle are 
less tight than average and the group below the middle are tighter than 
average. 

 
 
Figure 3: Screen dump of Asiepi excel calculation 
tool. 
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This ‘3 group approach’ is seen as a big advantage of the method, 
since there are a lot of catches in the rest of the method to give 
a robust ranking of countries anyway. 
 
To show the potential of the Climate Severity Index, within 
ASIEPI a first attempt has been made to determine the Climate 
Severity Index for the countries involved in ASIEPI, which resulted 
in the indices given in Table 1. The methodology used to 
determine these figures is described in [6] and [7] and the 
calculation of the climate severity is taken into account in the 
ASIEPI excel calculation tool [8]. 
 

It should be noted that the climate severity index derived for this 
purpose has not yet been thoroughly evaluated, so the use of 
these values should be handled with extreme care. Looking at the 
potential strengths of the climate severity index, and the 
expectation that the need for European and worldwide 
comparison of energy use will expand, it is highly recommended 
to further develop the climate severity index and eventually 
incorporate it within CEN and ISO. With a thorough foundation, a 
proper evaluation and wide international support, the climate 
severity index can become a powerful tool in the comparison of 
energy uses among different climates. 

Step 5: Qualitative evaluation 

As discussed before, producing a fair and robust comparison method seems 
impossible at this time and it should be clear that the proposed method of 
ASIEPI is a pragmatic method. Although designed with care to reduce the 
errors resulting from these pragmatic choices, unwanted differences 
between countries cannot be avoided, in consequence there will be a 
certain amount of “comparing apples with oranges”. 
 
Therefore the final step in the comparison method is a qualitative 
assessment. All countries are able to review the results of steps 1 to 4 for 
all countries and comment on the findings. This qualitative evaluation 
cannot change the quantitative results, but they can put them in 
perspective. It is stressed that the quantitative results of the ASIEPI 
comparison method can never be judged without the qualitative feedback 
from the countries and the results should always be influenced by this. 

Conclusions 

The proposed comparison method developed by ASIEPI is clearly a 
pragmatic method. The fact is that at this moment there are no reliable 
and harmonized measurement and calculation methods available to assess 
the energy use of buildings in a comparable way despite contextual 
differences. This lack makes a fair and robust comparison impossible. By 
being transparent about the issues related to the comparison method, by 
focusing on lessons learned and by giving access to a qualitative evaluation 
of possible differences, the ASIEPI method tries to deal with this lack in 
the best possible way. 
 
The ASIEPI method is designed in a way that future developments within 
for instance CEN and ISO can be incorporated. These future adoptions will 
make the method more robust and fair, gradually moving towards the 
original goal. Although it needs to be emphasized again that precision of 
(roughly guessed) more than 20% will probably never be achievable for a 
comparison, even if in the future improved boundary conditions, such as 
more uniform EP-methods, would be in place. 

Table 1: Climate Severity Index for heating 
(CSI_H), cooling (CSI_C) and both (CSI_T), as 
determined with the provisional method (not 
generally usable for instance for non-
residential buildings) 
 

Country City CSI_H CSI_C CSI_T 
BE Brussels 1.00 0.00 1.00 

CZ Prague 1.17 0.02 1.17 

DE Berlin 1.14 0.02 1.17 

DK Copenhagen 1.13 0.00 1.13 
ES Madrid 0.52 0.44 0.97 

FI Helsinki 1.57 0.00 1.57 

FR Paris 0.84 0.07 0.89 

HU Budapest 0.92 0.23 1.15 

IE Dublin 0.93 0.00 0.93 

IT Rome 0.40 0.45 0.85 

LT Vilnius 1.43 0.01 1.43 

NL De Bilt 1.00 0.00 1.00 

NO Oslo 1.47 0.00 1.47 

PL Warsaw 1.34 0.00 1.34 

UK London 0.87 0.01 0.88 

 
 

An example of an issue which 
will come forward in the 
qualitative evaluation:  

Within the ASIEPI project the issue of compliance 
and control has been addressed [9]. The level of 
compliance and control is a factor which can have 
an effect on EP requirement levels: 

Some countries, for instance Flanders (Belgium) 
chooses to implement a moderate EP 
requirement level (opposed to a severe level) in 
combination with a heavy control system in order 
to achieve a high compliance. Whereas in other 
countries the EP requirement level can be more 
severe, while the compliance in practice might be 
much lower. In such cases, comparing the EP 
requirement levels might not reflect the energy 
quality of the houses built in a specific country. 
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2 > Cross section overview 

Limitations of the cross section overview 

It is important to realize that the results of the cross section overview 
should be treated with great care. One of the main conclusions of the 
development of the comparison method was that a robust comparison of 
energy performance requirement levels at this moment is not possible due 
to the variety in the types of energy uses which is taken into account in 
the various national methods and due to a lack of a harmonized way of 
assessing building components and systems. In addition there is not one 
level of energy saving measures for all situations attached to an EP 
requirement level in a country. A simple order among countries does not 
exist, which makes comparison prone to unfair comparisons or even 
manipulation. [1] 
 
The comparison method is designed to suit expected future developments, 
for instance within CEN and ISO, which will make the comparison method 
more suitable in the future. Although one should realize that in general a 
precision of say more than 20% will probably never be achievable for a 
comparison, even if in the future improved boundary conditions, such as 
more uniform EP-methods, would be in place. [1] 
 
The figures given in this paper should be seen in light of these limitations: 
all results only give global impressions and no solid conclusions can be 
drawn from these results. 
 
Cross section overview results 
During the ASIEPI project the 5 steps have been performed by the project 
partners for their countries. Table 2 shows the results of the national 
calculations of the average insulation levels for the semi-detached house, 
the terrace house and the detached house, in order to fulfil the energy 
performance requirement level in the respective countries (step 2). 
 
Table 2: Results of the national calculations of the average insulation 
levels for the semi-detached house, the terrace house and the detached 
house, in order to fulfil the energy performance requirement level in the 
respective countries (for notes: see side column). 
 

 
 

Semi-detached 

 

Terrace 

 

Detached 

Country Uaverage [W/m2K] Uaverage [W/m2K] Uaverage [W/m2K] 

BE 0.48 0.71 0.42 

CZ 0.50 0.70 0.49 

DE1 0.47 0.55 0.44 

DE2 0.17  0.17 

DK 0.37 0.50 0.29 

ES 0.80 0.83 0.77 

FI 0.25 0.27 0.25 

FR 0.57 0.71 0.53 

HU 0.50 0.51 0.41 

IE 0.35 0.40 0.31 

IT3 0.70   

LT 0.57 0.59 0.53 
NL4    

NO 0.23 0.33 0.18 

PL5 0.38 0.40 0.40 

UK7 0.33    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes with Table 2:  

BE: values correspond to an E-level of E100 
following the Flemish calculation procedure.  
The Flemish requirement as of 1 Jan. 2010 is 
E80. 

DE1: values correspond with the energy 
performance requirement before 2009 (values 
are outdated) 

DE2: values correspond with energy 
performance requirement of EnEV2009 (new 
requirements since Oct. 2009) 

IT3: In 2009 a new calculation method was 
introduced. The value given in the table was 
calculated with the former method. For the 
terrace house and the detached house no 
calculations have been made. 

NL4: The energy performance requirement in the 
Netherlands is too tight. It was not possible to 
reach the requirement level with any realistic 
insulation level, without additional measures 
besides the measures used in the pilot house. 

PL5: During the project the Polish method 
became official. The official method differs 
drastically from the draft-method, which had 
been used to calculate the values in this table. 

UK7: Only the insulation level for the semi-
detached house was calculated. 

ES: for Madrid  
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To make the results comparable, the total energy use of the houses is 
calculated for each country by using the ASIEPI excel calculation tool [8]. 
 
The results are plotted against the climate severity indices of Table 1. 
Note that all houses, except the Spanish house do not contain a cooling 
system, therefore the Climate Severity Index for heating is used for these 
climates. To be able to compare the Spanish houses with the rest, for 
Spain the Climate Severity Index for both heating and cooling is used. 
 
The results are shown in Figure 4 for the semi-detached house. The results 
for the other houses are not given here, but despite different energy uses 
the trend for these houses is the same. 
 

 
Figure 4: Total primary energy use for the semi-detached houses of Table 
2 plotted against the climate severity indexes of Table 1. Note that the 
results can only be interpreted in context of all remarks given in chapter 1 
of this paper. See [6, 7] for more information on the Climate Severity 
Index. 
 
An initial interpretation of the graph could be that the energy performance 
requirement levels of most of the countries are within the same range: the 
differences in energy use of the countries on or near the green area are 
not significant because of the great uncertainty of the method. 
 
In principle countries below the green area perform a bit better than 
average and countries above the green area perform a bit worse. However, 
at this stage one should be very careful to make such conclusions due to 
the fact that a robust comparison of energy performance requirement 
levels at this moment is not possible, as highlighted previously in this 
paper. 
 
Once a fully harmonised assessment method is available to assess the total 
primary energy use of the houses in all countries a more robust comparison 
will be possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7Note with figure 4:  

Note that the figures in Figure 4 should be 
handled with extreme care and can otherwise be 
misleading due to the fact that the energy 
performance calculations in some countries are 
based on energy needs and in other countries 
on total energy uses. Take for instance the case 
in Spain: in Spain the energy performance 
requirement is based on energy needs. The 
consequence is that mandatory measures on 
system level (like solar collectors) are not 
compensated for within the energy performance 
requirement if they are left out, as has been 
done for the sake of the comparison study. In 
other countries, where solar collectors also are 
mandatory, but where the energy performance 
requirements are based on total energy uses, 
the lack of solar collectors in the comparison 
study is compensated for by other measures. 
The consequence is that this results in a 
relatively higher energy use for Spain in the 
comparison. This example illustrates the fact 
that at this stage only “apples and orange”s are 
compared. The same holds for efficiencies of 
boilers and COP's of cooling systems. 
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3 > Recommendations 

Based on the previous findings the following is recommended: 
› To be careful when interpreting comparison studies: it is hard to 

completely understand an intercomparison study if all the boundary 
conditions are unknown and any conclusions might therefore be 
misleading. 

› Continue the development of high quality and harmonized CEN 
Standards as these are crucial for proper comparison, and expand the 
comparison method developed within ASIEPI with these harmonized 
methods. 

› All energy saving techniques that are relevant in a given country 
should be included in the national EP-methods. CEN Standards should 
incorporate all these relevant national techniques, so a uniform 
assessment is possible. 

› For this it is important that all countries support the European 
methods. Developing European methods should be done by the 
intensive involvement of Member States and can never be a one man 
job. 

› Finally, since the need for European and worldwide comparison of 
energy use will expand, it is recommended to further develop the 
climate severity index and eventually incorporate it within CEN and 
ISO. 
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