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Figure 1: 3D image of pilot house 

One of the challenging task of the ASIEPI p
method to compare the energy performanc
the countries of Europe. We found that all 
considered have their advantages and disad
the method we finally developed is far from
to suite expected future developments, for
ISO, which will make the comparison meth
future. This report describes the ASIEPI com
accompanying tool. 

 

1 > Introduction 

From the lessons learned within ASIEPI [1] it is 
comparison method is not easy. All the alternat
one finally adopted, have their advantages, bu
Within the boundaries of this moment, a fair an
impossible. However, to draw the conclusion th
should be delivered might be counter productiv
comparison and with or without the ASIEPI met

Therefore ASIEPI presents a method which isn’t
but which is transparent about its pitfalls. The 
is that it can be adapted to expected future de
within CEN and ISO. This will make the compar
in the future (a brief overview of alternative m
including a link to alternative studies). 

The comparison method is divided in 5 steps. T
(paragraphs 2 - 6) will describe each step and d
able to perform step 3 and 4, a tool is develope
also will be described within the steps. 

In paragraph 7 an overview is given of all steps
step plan. 

 

2 > Step 1: Description of the cases 

Fixed cases 

The first step contains the description of severa
house, a semi detached house and a row house
big and equally shaped. Figure 1 shows a 3-D im
house and figure 2 shows the floor plans and fa
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rawings of the three houses is given in annex 1 (semi-detached), 
ow) and annex3 (detached). 

 
 

F
f
h
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e form and lay-out of the houses also the set of energy saving 
is fixed for the houses: 

s are equipped with a non-improved condensing boiler or heating 
tic hot water 

s are ventilated by natural ventilation supply and mechanical 
 exhaust. No heat recovery of ventilation air is present. 

nal energy saving measures, like solar collectors, photo voltaics, 
s, etc, are present. 

tic hot water no circulation system is used 

 system is present in the houses, unless a cooling system is 
n these houses in a certain country or region. 

he only factor which is not fixed is the average insulation level 
se. 

 cases? Pros and cons 
cases would be prescribed: Ideally each country would be able 
ute several self chosen houses into the comparison, containing 
 and energy saving measures which are common in the respective 
 region. At this moment it is necessary though to fix the form of 
 as well as the energy saving measures. The reason for this is 
 is no harmonised method to assess the total energy use of an 
ouse with any possible energy saving measures in a uniform way. 
mple no method yet to assess for instance the efficiency of 
ating in Finland in a way it could be compared to the efficiency 
ump in Romania. Especially not when the effort of performing 
rison should be kept reasonable.   
 for fixed cases has several disadvantages which are accepted 
ue to lack of proper alternatives: 

ologies and the effectiveness of energy saving measures can vary 
r country or region. By fixing these choices, the method might 
paring realistic situations in various countries, therefore 

questionable comparison results.   

 complex or advanced energy saving measures are excluded, 
where the energy performance requirement level is very tight 
le to participate in the comparison, since more advanced or 
easures simply are needed here to fulfill the energy 
ce requirement in these countries. At this moment for instance 
rlands faces such difficulties. And since Germany tightened their 
formance requirement recently, also for that country the fixed 

tarts to become a problem. So in the near future, when the 
formance requirement level in more countries becomes tighter 
r, new fixed measures will be needed, along with good and 
d methods to assess the efficiency and effect of these measures.  

gh the main energy saving measures are fixed in a way to make 
Detailed d
annex 2 (r

 
igure 2: Floor plans and 
açades of the semi-detached 
ouse 
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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. Two of these aspects are for instance 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 how they could be 
taken into account in the comparison [2, 3]. Since the results were 
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inconclusive, these aspects are not taken into account for now. The same 
goes for many other details, often related to building use.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Both the form of the houses as well as the energy saving measures have 
been chosen in such a way to facilitate comparison: 

• The form of the house is simple to minimize measurement errors 
(complete elimination of these kind of errors appeared to be 
impossible even with these simple forms, as we found out during 
the project). 

The energy saving measures also were chosen on simplicity and 
comparability. For instance, the assumption was made that non-improved 
condensing boilers would be more or less similar all over Europe. That this 
assumption could be made, was shown in a study performed within ASIEPI. 
In this study the efficiency was compared of the non-improved condensing 
boilers which were used by the countries in the pilot studies [4]. The study 
showed that the respective efficiencies were close to one another.  

To avoid comparison problems due to the lack of harmonized assessment 
methods, the amount and complexity of 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 a compression cooler when 
appropriate).  
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Until fully harmonised method exist and are commonly used (which is 
equally important, because otherwise on national level the proper 
information would not be available everywhere) the method uses fixed 
cases and fixed sets of energy measures. 
 

Future developments 

It is expected that with future developments of harmonized CEN and ISO 
standards, it will be possible to make a shift from fixed house typologies 
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 properly taken into account. But these 
developments will not eliminate this problem entirely: In general a 
precision of (roughly guessed) more than 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. 

 

3 > Step 2: National calculations of average insulation levels 

Average insulation level 

The second step is the calculation of the average insulation level needed 
to fulfill the energy performance requirement level. The fixed cases of 
step 1 are all basically the same; the key to find the differences in the 
severity of the energy performance requirement levels among the different 
countries lies in the insulation level which is the only building parameter 
which has not been fixed.  

 

 
igure 3: Future development
f CEN will make the 
omparison method more 
uitable in the future. 
The task 

A country or region that participates in the comparison study needs to 
input the data of the three houses in the national energy performance 
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calculation method. The task for each of the three houses is to choose the 
proper insulation levels for floor, facades, roof, windows and doors in such 
a way that the energy use of the house equals the maximum allowed 
energy use according to the national energy performance requirement.  
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When calculating this level it is important to keep the following in mind: 

It is important that the energy use of the house just reaches the maximum 
allowed energy use and that it isn’t much higher or lower than this level. 
Only if for all locations this principle is met, the insulation levels can be 
used in the comparison. Otherwise the insulation level isn’t a measure of 
the energy performance requirement level in a country. 

It might be that the prescribed energy saving measures of step 1 are in 
violation of other energy requirements. For instance it might be mandatory 
to use a form of renewable energy in a newly build house, while the fixed 
houses of step 1 do not use renewable energy. In such situations it is 
important that the insulation level is calculated WITHOUT the renewable 
energy, even though this is a violation of the energy requirements of the 
country. The reason for this is the following: the aim of the comparison is 
to compare the energy performance requirement levels. If one country 
introduces an additional measure above the basic set of energy saving 
measures used in all countries in the comparison, the level of insulation 
needed to reach the maximum allowed energy use will be lower than 
without this additional measure. Since we base the comparison mainly on 
the insulation levels, an incomparable situation is created. A solution 
might be to incorporate the additional measure in the comparison as well. 
However in step 1 the additional measures were not left out for nothing: 
there is no fully harmonized method available to assess the energy use of 
these additional measures.  

 

Transmission areas 

A template to describe the input and output of the energy performance 
calculation of the three houses is given in Annex 4. Since the form of the 
houses is fixed, it seems logical that the floor, wall, roof, window and door 
areas would have been pre-calculated. However, countries use different 
methods to determine these areas: some countries use internal measures, 
others use external measures and again other use centre-to-centre 
measures or a mix of the above. The differences in results of these 
different methods can be large as can be seen in table 1, where the results 
are shown of the calculation of the loss area of the semi detached house in 
annex 1 (figure 1) for various countries. 

 

The results 

The result of this step is a list of average insulation levels for each house 
and each country.  

These lists of average U-values form the 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. 
Country 
Loss area 

[m2] 

PL 229 

FR 237 

NL 246 

FI 248 

DK 277 

CZ 281 
DE 293 

ES 295 

BE 296 

IT 314 

able 1: Loss areas of the same 
emi-detached house (annex 1, 
igure 1), calculated according to 
he national Standards of the 
espective countries 
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4 > Step 3: Uniform Calculated energy use 

Total energy use 

To make the results comparable, the 3rd step is to calculate the total 
energy use of the houses for each country, taking into account the 
country’s or region’s climate and the average U-value needed for each 
house to fulfill the energy performance requirement level in each country 
or region.  

 

Since there is no good and fully harmonized method available to do such 
calculation, for now a simple calculation tool, the ASIEPI Excel Tool [5], 
has been developed, based on EPA-NR. EPA-NR [6] was developed within an 
European project some years ago. It is not a complete uniform, 
harmonized method, but an umbrella based on simplified approaches and 
estimated performance values for several components. Although a good 
and fully harmonized method is preferred, the ASIEPI Excel Tool based on 
EPA-NR is a reasonable alternative as long as the comparison method uses 
simple cases only.  

 

ASIEPI Tool 

The EPA-NR formula structure has been converted into the ASIEPI Excel 
Tool [5] to make it possible to perform uniform calculations for all step 2 
results. What is added compared to EPA_NR is a set of default values to 
make sure that all building parameters, climate and usability data and all 
other boundary conditions are filled in the same way for the calculation of 
the total energy use of the three houses of annex 1, 2 and 3.  

 

The use of the ASIEPI Excel Tool for the comparison is as follows: 

1. Open the program.  

2. Under “Necessary input parameters” click the button “Set values to 
defaults of semi-detached house. 

3. Choose the appropriate climate (see table 2). If the appropriate 
climate is not available: choose “Climate 1” and fill in the monthly 
climate data for this location in sheet “Climate 1”. 

4. Fill in the U-values of the façade, roof, floor, doors and windows of the 
semi-detached house, needed to fulfil the energy performance 
requirement level as calculated in step 2. 
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5. Scroll down and make sure also for the “Default and fixed values” the 

 
 

 
 
Figure 4: The formulas of EPA-NR 
have been used as basis for the 
ASIEPI Excel Tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2: Climates of the 
following locations are included 
in the ASIEPI Excel Tool: 
Country City 

NL De Bilt 

DE Berlin 

BE Brussels 

FR Paris 

DK Copenhagen 
CZ Prague 

PL Warsaw 

FI Helsinki 

IT Rome 

ES Madrid 

NO Oslo 

RO Bucharest 
HU Budapest 

IE Dublin 

GB London 

LT Vilnius 

  
 
 
 
 

Functionality of the ASIEPI Excel Tool 

The tool is build in a flexible way: all default values can be changed if 
desired into personalised data, but by using the “go back to default”-
buttons the values can be replaced by default values again.  

The cells in the ASIEPI Excel Tool are protected without password, just 
to avoid accidental deletion of content. The formulas used in the 
calculation sheets become visible when a cell is clicked. All calculation 
boxes refer to the appropriate paragraphs in the EPA-NR formula 
structure report, which can be downloaded directly from a link on each 
sheet. The calculation sheets are hided to keep the ASIEPI Excel Tool 
uncluttered. By pressing the button “Unhide sheets” the calculation 
sheets become visible. 



default values are used (by pressing the button. This is only necessary 
if earlier you changed one of these values manually) 
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6. Scroll back up again and find the total energy use of the semi detached 
house in the red box ‘Calculation results” 

7. Repeat the process for the row house an de detached house to find the 
total energy use for these houses too. 
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Figure 5: Screen shot of ASIEPI Excel Tool (only upper part is shown) 

 

Simplifications of the method 

As is said earlier, many assumptions have been made to make the cases 
comparable among different countries, for instance the amount and type 
of systems were chosen to be as small and simple as possible. From a 
previous study, performed for the Flemish Government [7] it was known 
that trying to make the cases similar on a very detailed level would result 
in only assumed accuracy. Therefore the cases were only described on a 
more global level. This black box approach doesn’t mean however that the 
cases are similar within this black box. 

The most relevant aspects within this black box have been examined to see 
whether these aspects are comparable or how they could be taken into 
account in a comparison study. The following items were studied: 

1. The efficiency of the heating and domestic hot water system 

2. Thermal bridges 

3. Infiltration 

4. The power of the fan 

The results of these study didn’t lead to changes in the method. In 
summary the following can be concluded from these studies (The studies 
IT FI
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igure 6: Energy use of a Italian 
ouse with an average U-value 
f 0,7 W/m2K and a Finish 
ouse with an average U-value 
f 0,25 W/m2K. The total 
nergy use of the Finish house 
s much higher, despite the 
etter insulation, due to the 
re severe climate. 



are described in more detail in [2, 3 and 4]):  
 
 1. In all cases a non-improved condensing boiler for heating and domestic 

hot water was used, presuming that the efficiency of this boiler would 
be nearly similar in all countries. The study [4] showed for both 
heating and domestic hot water that with the necessary caution  this 
assumption could be made: The total heating system efficiency (gross 
calorific value) of the condensing boiler used in the participating 
countries lied between 69% and 76% with 73% as average, see figure 7. 
That would mean that the system efficiency in this comparison study 
could be 3% higher or 4% lower than the average. The total domestic 
hot water system efficiency (gross calorific value) of the condensing 
boiler used in the participating countries lied between 42% and 47% 
with 45% as average, see figure 8. That would mean that the system 
efficiency in this comparison study could be 2% higher or 3% lower than 
the average. Please note that the total system efficiency of both 
heating and domestic hot water takes into account both the heat and 
the auxiliary. 
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Figure 7: Total efficiency of the 
heating systems (gross caloric 
value), in %, of the condensing 
boiler used in the national 
calculations in the participating 
countries. The average is 73% 
 
 
 
 
 
 

47 42 43 47 47 42 47

0
10
20
30
40
50
60
70
80
90

100

BE CZ DK FI FR DE PL

Country

To
ta

l e
ffi

ci
en

cy
 o

f t
he

 
he

at
in

g 
sy

st
em

 [%
]

2. The second item are thermal bridges. In the comparison at this 
moment thermal bridges are simply ignored. The fact that some 
countries do take into account thermal bridges and others don’t makes 
this aspect at this moment incomparable by definition. Ignoring 
thermal bridges in the comparison will become a problem when some 
countries make a real effort of reducing them while others don’t. Since 
insulation thicknesses are increasing, this issue will become more and 
more important. For now, the qualitative part of the comparison 
method (see step 5) has to deal with this. The study [3] gives an 
approach how thermal bridges could be taken into account in the 
comparison once all countries incorporate thermal bridges in their 
method. 
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Average: 45

Figure 8: Total domestic hot 
water system efficiency (gross 
caloric value), in %, of the 
condensing boiler used in the 
national calculations in the 
participating countries. The 
average is 45% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. The issue of air tightness is more complex. In the comparison study a 
similar air tightness is presumed. What makes this issue more complex 
is that on one hand air tightness is an energy saving measure and 
building parameter, on the other hand the energetic effect of air 
tightness is interrelated with the amount of ventilation in the building, 
which is a usability aspect. The issues are described in more detail in 
[2]. Until now no satisfying method is found to take into account 
infiltration, therefore this aspect is left out of the comparison for now, 
since incorporating a method would only lead to assumed accuracy. 
Consequence is that the comparison will become unfair if in some 
countries the air tightness of houses is much better than in other 
countries. For now, the qualitative part of the comparison method (see 
step 5) has to deal with this. 

4. In comparison to the previous issues comparing the energy use for fans 
is relatively simple. The study [4] showed that EN13779 could easily be 
used to derive a categorisation in which the fans can be classified for 
comparison. 

 

5 > Step 4: Climate severity index 

Climate severity 

To be able to compare energy uses among different climates the energy 
use of all locations are plotted against the climate severity index of the 
locations. One should realize that total energy uses are not comparable 
directly among different climates: The insulation level of a house in 
Finland can for instance be much higher than in Italy, but the energy use 
of that Finish house can still be higher too, due to the more severe Finish 
climate, see figure 6. 
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To incorporate the severity of the climate in the comparison the Climate 
Severity Index is introduced in the comparison. 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.  
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City CSI_H CSI_C CSI_T 

Brussels 1,00 0,00 1,00 

Prague 1,16 0,02 1,17 

Berlin 1,14 0,02 1,16 

Copenhagen 1,13 0,00 1,13 

Madrid 0,52 0,44 0,96 

Helsinki 1,57 0,00 1,57 

Paris 0,84 0,06 0,89 

Rome 0,40 0,45 0,85 

De Bilt 1,00 0,00 1,00 

Oslo 1,47 0,00 1,47 

Warsaw 1,34 0,00 1,34 

 
Table 3: Climate Severity Index 
for heating (CSI_H), cooling 
(CSI_C) and both (CSI_T) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Climate Severity Index 

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 is, the larger is the severity of the 
respective climate. All locations get an index on the Climate Severity 
Index scale.  

In principle there are severity index scales for heating needs and use, 
cooling needs and use as well as for other energy uses which are 
influenced by climate (e.g. domestic hot water, due to solar collectors, 
lighting due to daylight, etc). For ASIEPI only a first step is taken to 
determine the severity index for heating and cooling needs for countries 
related to the project. See table 3.  The sub-indexes can be added.  

How the severity index per location should be determined is still a 
subject of research. Since the need for European and worldwide 
comparison of energy use will expand, we recommend to further develop
the climate severity index within CEN and ISO. To be able to use the 
severity index in the ASIEPI comparison method, a preliminary severity 
index has been developed. The principles behind this development and 
the preliminary choices which were made are described in an additional 
documents [9,10 and 11]. 
 

igure 9 illustrates how the severity index will work within the comparison 
ethod and contains the correlation between the severity index of the 

ocations and the total energy use of a certain house on these locations. 
very dot in the graph is a different city in Europe. The X-axis contains the 
everity index of the locations, the Y-axis contains the energy use of the 
ouses. This energy use is the primary energy use calculated for a house 
er location in step 3 of the comparison method, by using the ASIEPI excel 
ool. The differences in energy use result from the different climates, but 
lso from the different insulation level needed to fulfill the energy 
erformance requirement level in the respective locations (step 2). 

he severity index makes it possible to relate the energy uses to the 
limate: it is logical that houses in a more severe climate use more energy 
han houses in a less severe country. This is expressed in the correlation 
urve, where higher severity indexes are correlated with higher energy 
ses.  
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Figure 9: The graph shows the total primary energy use for the semi-detached houses used in the 
comparison method plotted against the climate severity indexes. Note that the results can only be 
interpreted in context of all remarks given in this report and the summary report [1].Note that the 
figures in the graph 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 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 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 oranges are compared. The same holds for efficiencies of 
boilers and COP's of cooling systems.  

 

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 a bit less tight than average and the group below the middle 
are a bit more tight than average.  

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. 

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 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. 
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6 > Step 5: Qualitative evaluation 

As discussed before, making a fair and robust comparison method at this 
moment seems impossible and it should be clear that the proposed method 
of ASIEPI is a pragmatic method. Although designed with care to reduce 
the error resulting from these pragmatic choices, unwanted differences 
between countries cannot be avoided. But with this a certain amount of 
comparing apples with oranges will take place.  

Therefore the final step in the comparison method is a qualitative 
assessment: all countries are able to review the results of step 1 to 4 for 
all countries and comment on the findings. The one who performs the 
comparison should make sure that all countries involved are given the 
opportunity to add this qualitative evaluation to the quantitative results 
based on an overview of all findings of step 1 to 4.  

This qualitative evaluation will not be able to change the quantitative 
results, but they can put them in perspective. It is stressed that 
quantitative results of the ASIEPI comparison method can never be judged 
without the qualitative feedback of the countries and the results should 
always be nuanced with this.  

Annex 5 contains the results of the qualitative remarks given by the 
countries in the pilot studies of the ASIEPI comparison. However, it is 
noted that this feedback was given before step 4 had been added to the 
method. A lot of the qualitative remarks (if not all) can be seen as 
criticism on the method: the remarks relate to issues where the method is 
or might be unfair in a specific (or hypothetical) situation. Therefore this 
qualitative remarks are an informative source of information if an update 
of the comparison method is foreseen.  

 

7 > Method step-by-step 

Step-by-step the method can be summarised as follows (the summary 
describes the steps of the method as it currently is, so without any future 
adaptations: 

 

Step 1: Description of the cases 

Since the cases are fixed in the ASIEPI comparison method, this step 
involves no action.  

 

Step 2: National calculations of average insulation levels 

All country representatives need to calculate the average insulation levels 
needed to fulfil the energy performance requirement level in their country 
or region(s) for the fixed cases defined in step 1. For these calculations the 
national EP method needs to be used per country/region 

 

Step 3: Uniform calculated energy use 

Using the ASIEPI Excel Tool, all country representatives can calculate the 
total energy use for their cases and for a certain location (or locations) in 
their country or region. 

 

Step 4: Climate severity index 

Using the same ASIEPI Excel tool all country representatives can calculate 



 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 11 

the climate severity index for all locations for which the energy use is 
determined in step 3. 

One of the country representatives needs to gather all information and 
transform these into a graph similar to figure 9.  

 

Step 5: Qualitative evaluation 

All country representatives can make a qualitative assessment of the 
result, based on all input from all country representatives in step 1 to 4. 

 

All information together form the result of the comparison study. The 
results should always contain an reference to the final recommendations of 
the ASIEPI project related to Benchmarking of energy performance 
requirement levels [1] in which the main boundaries of using the method 
are described. 

 

8 > Conclusions 

The proposed comparison method developed by ASIEPI clearly is a 
pragmatic method. The fact is that at this moment there are no good 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, by giving room to a qualitative benchmark of 
possible differences and by categorizing the results globally into 3 groups 
instead of ranking them in a list, 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 fair and robust, gradually shifting towards the 
original goal. Although it needs to be emphasized again that a precision of 
(roughly guessed) more than 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. 
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Annex 1 > Semi-detached house 

 

The semi-detached house is defined by the following drawings: 
 
- 3 floor plans: 

o Ground floor 
o 1st floor 
o 2nd floor 

- 2 facades 
o Front façade (North) 
o East façade 
o Back façade (South) 

- 2 cross-sections 
o Cross-section AA 
o Cross-section BB 

 
 
The drawings are given on the next pages. 
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Annex 2 > Row house 

 

The row house is defined by the following drawings: 
 
- 3 floor plans: 

o Ground floor 
o 1st floor 
o 2nd floor 

- 2 facades 
o Front façade (North) 
o Back façade (South) 

- 2 cross-sections 
o Cross-section AA 
o Cross-section BB 

 
 
The drawings are given on the next pages. 
 



 
 

 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 18 



 

 
 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 19 



 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 20 

 
 
 
 
 



 
ASIEPI
 

 > Comparing EP Requirements: Tool and Method – D2.1c 
21 



 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 22 

Annex 3 > Detached house 

 

The detached house is defined by the following drawings: 
 
- 3 floor plans: 

o Ground floor 
o 1st floor 
o 2nd floor 

- 4 facades 
o Front façade (North) 
o Side façade (East) 
o Back façade (South) 
o Side façade (West) 

- 2 cross-sections 
o Cross-section AA 
o Cross-section BB 

 
 
The drawings are given on the next pages. 
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Annex 4 > Template step 2 

Please be welcome to use your own template if desired.  
 

Output  
Sub energy uses* Amount Unit**

   

   
   
   
   
   
   
   
   
Total    
Maximum***   
Percentage total vs maximum****  % 
*Fill in the sub uses your method takes into account (e.g. Heating, Cooling, 
Lighting, Domestic hot water, Auxiliary energy, etc) 
**Clearly describe the unit which is used in your method (e.g. MJprimary energy, 
kWhdelivered energy, CO2-emission, etc) 
***Give the maximum value of the sum of energy sub uses above which the 
building exceeds the EP requirement 
****Very important: The percentage total vs maximum should be near 100%, 
since 100% means that the total energy use is just equal to the maximum 
energy use. 

 
Input 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
 
Usable area 
Total usable area m2

  
  
 
Transmission area 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
 
Ground floor  
Area A [m2] U [W/m2K] g-value 

[-] 
Floor    
 
Front façade (north) 
Area A [m2] U [W/m2K] g-value 

 [-] 
Opaque façade*    
Door d0a    
Window w0a    
Window w1a    
Window w1c    
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Window w2a    
Window w2c    
*(excluding windows and doors) 
 
Side façade (east) (note: no east façade present in row house) 
Area A [m2] U [W/m2K] g-value 

 [-] 
Opaque facade     
Window w0c    
 
Back façade (south) 
Area A [m2] U [W/m2K] g-value 

 [-] 
Opaque facade*    
Door d0b    
Window w0c    
Window w1d    
Window w1b    
Window w2d    
Window w2b    
*(excluding windows and doors) 
 
Side façade (west) (note: no west façade present in row and semi-
detached house) 
Area A [m2] U [W/m2K] g-value 

 [-] 
Opaque facade     
Window w0c    
 
Roof 
Area A [m2] U [W/m2K] g-value 

 [-] 
Roof    
 
 
Thermal bridges 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
Description of detail Length [m] Psi [W/mK] 
   
   
   
   
 
Thermal capacity 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
Building construction Thermal capacity [kJ/(m2.K)] 
Concrete   
 
 
Heating system 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
Boiler installation type Individual system*

Boiler type  
Temperature level  
Emitter type  
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This results in the following performance of the heating system: 
Generation efficiency (%)  
Distribution efficiency (%)  
Emitter efficiency (%)  
*Please only use individual systems 
Note: this will be a condensing boiler 
 
Auxiliary energy of the heating system 
Ignition type  
Circulation pump: with/without 
control 

 

  
  
 
Cooling (only fill in when present) 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
  

  
  
  
  
  
  
This results in the following performance of the cooling system: 
COP  
  
  
 
 
Domestic Hot Water (DHW) 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
Boiler installation type Individual system*

Boiler type  
Circulation system: yes/no  
Pipe lengths  

Inner diameter pipe   

Solar collector  

  

  

  
This results in the following performance of the heating system 
Generation efficiency (%)  
Distribution efficiency (%)  
*Please only use individual systems 
Note: this will be a condensing boiler 
 
Auxiliary energy of the DHW system
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Infiltration 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
qv10 or qv50  dm3/s 
qv10 / m2 or qv50 / m2  dm3/(s.m2) 
 
 
Ventilation (type, fans, heat recovery) (only fill in when present) 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
Type*  
  
  
  
  
  
*Note: in step 2 this will be: Natural supply, mechanical exhaust 
 
Lighting  (only fill in when present) 
All tables given in this template are examples. If you need less, more or 
different rows or columns please remove, add or change the tables 
  
  
  
  
  
  
 
If your method has more input categories, please add tables: 
 
Other input categories*

  
  
  
  
  
  
*Note that in step 2 no PV or other renewable energy sources are used due 
to the prconditions 
 
Additional information 
If the preconditions in step 2 result in measures which are unusual for 
your country, please state this in the table below (BUT STICK TO THE 
PRECONDITIONS IN THE CALCULATIONS) 
Uncommon precondition Common situation 
(e.g.: It is uncommon to use a 
ventilation system with mechanical 
exhaust) 

(e.g. Common is to use a natural 
ventilation system) 
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Annex 5 > Step 5: Qualitative evaluation 

All country representatives can make a qualitative assessment of the result, based on all input from all country representatives in step 1 to 4. In this assessment 
countries can argue what mismatches might occur due to the method and what effect this might have on the comparison. Examples of these qualitative 
evaluation is given in this annex.  

Country Mismatch Explanation Effect

BE 

The aim of the EPBD is to come to buildings 
that consume less energy. EP-requirement 
levels are one thing, but the effective 
compliance with the requirements also has 
a large influence on the consumption that 
will actually occur (e.g. achieved through a 
strict control system). 

In Belgium the choice has been made to make the EP-
requirement level not too tight in the beginning, but to 
pay sufficient attention to a high degree of compliance 
(which was found to be very poor in the past). Therefore 
much care was given to a control system of the as-built 
situation. 

A moderate EP-requirement level with very good 
compliance (by means of a strict control if needed) 
can lead to buildings that consume less than a tight 
EP-requirement level with poor compliance.   (E.g. it 
is said that in some countries about half of the new 
construction would not fully satisfy with the EP-
requirements, and is not controlled and  not 
penalised.  Then the requirement level by itself is not 
representative of the overall strictness of the EPB-
regulation. 

ES Passive cooling techniques are not taken 
into account in the comparison. 

In Spain passive cooling techniques are very effective 
energy saving measures. These techniques are more 
effective than for instance better insulation.  

If passive cooling techniques are not taken into 
account in a comparison, the comparison will make a 
wrong estimation of the EP-requirement level in Spain. 
The effect of these measures can be huge.  

All 
The intercomparison did not fully take into 
account different standards for indoor 
climate. 

Countries have different standards for space heating set-
point and summertime temperatures. Some countries 
acknowledge adaptive thermal comfort in summer (e.g. 
Finland), whilst other countries have draconian fixed set-
point cooling temperatures (e.g. Norway). 

 

All 
The definition of “typical house type” 
(shape, number of floors, space use) might 
differ by country 

In pilot sudy 5 the single family house was not a 
representative one compared to the Finnish practise 
nowadays. The typical single family house is 1 or 1,5 floor 
in Finland 

The share of structure areas affect the EP, because 
the defaulted measures (U-values in building code) are 
different by the structure type. The measures might 
have been different by structure type (wall, floor, ..) 
if the typical Finnish single family house has been 
used. 

IT During the course of the project, the EP 
method changed in Italy. 

The EP method in Italy used to focus on heating energy 
only, while now cooling and domestic hot water also are 
taken into account. 

With this the EP-requirement level also changed. 

NL 
Energy saving measures related to domestic 
hot water are not addressed in the 
comparison method.  

In Dutch houses the largest energy use within the scope of 
the EP-method is the energy use for domestic hot water. 
In NL a lot of emphasis lies on innovation in this field.  

If energy saving measures on domestic hot water are 
not taken into account in a comparison, the 
comparison will not give a good overview of what 
happens in NL. A good comparison between NL and 
others cannot be made.  

FR Energy use of lighting is not taken into 
account in the comparison. 

In most countries lighting is not taken into account in the 
EP method for houses. In France lighting is taken into 

The EP-requirement level in France is perhaps better 
than it seems because due to the sufficient daylight 
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account and this has lead to sufficient daylight access 
in houses. 

access houses in France might perform better in terms 
of electricity use for lighting.  

All Use of specific spaces (attics, cellars) is 
different in different countries. 

The use of attics and cellars etc depends on national 
traditions: are they used as living space or storage rooms 
etc.  

This can strongly influence the energy performance of 
a house. 

All Definition of surfaces differ between 
countries 

The amount of floor area per person depends on national 
culture. 

This can have a strong influence on energy use per m2 
and also on national default values. 

NL District heating outside the building site. 
Is district heating outside the building site considered 
with an actual performance or with a default 
performance? 

This will have impact on the efficiency taken into 
account for district heating and therefore can have a 
large impact for countries with large penetration of 
district heating. 

BE Solar thermal or PV panels 

In the approach where national packages of saving 
measures are defined which are then introduced in a 
common methodology, it will give problems if solar 
collectors are not considered in the common method. 

 

BE Lighting in non-residential buildings 

The energy performance of a building can be strongly 
affected by the options chosen in the method itself. For 
non residential buildings, the Belgian method proposes 
default values but also allows a detailed description of 
the installation. These two choices lead to very different 
EP. 

If default values are used for lighting, and insulation 
levels are compared, the strictness of the EP-
requirements will appear higher.  
By extension this applies to all energy saving 
techniques:  

• are they analysed in detail? (and thus usually 
get a better performance)  

• or has the calculator opted for the simple 
(default, ...) method? (giving not as good a 
numerical result) 

BE Ventilation in non-residential buildings 

The heat lost through ventilation is dependent on the 
ventilation flow rates. In the Belgian method, these flow 
rates are evaluated according to occupancy hypothesis 
related to the types of rooms. If other types of rooms are 
assumed, a different EP will be obtained. 

 

BE Rules for the schematization of the building 

The rules for building schematization may differ from 
country to country, e.g. due to the building traditions. 
E.g.: in BE an unheated room (like an attic or garage) can 
be part of the insulated volume. It will, in that case be 
considered as being part of the protected (and thus 
heated) volume   

Including certain rooms (attic, garage, ...) or not 
within the heated volume, may influence the EP level. 

All 

Generally, it seems to us that the 
comparison of the EP-requirements is 
strongly affected by the national methods 
themselves.  

From the previous comments it appears that it is very 
difficult to impose pre-conditions such that the effect of 
the method remains limited, without having a deep 
knowledge of all the national methods. 

The effect of the method remains limited. 
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DE 
During the course of the project, the EP 
method changed in some details in 
Germany. 

Integration of self-used onsite-PV-generated electricity is 
now possible. 

PV can compensate for other technologies. This is 
additional to being subsidised by the state. Other 
technologies are slightly less important. This is not 
true for all MS. 

DE During the course of the project the EP 
requirements have been tightened 

Tightening by about 30 % concerning the primary energy 
and 15 % for the mean U-value requirement 

The buildings that have fulfilled the EP requirements 
to 100 % are no longer valid. 

DE 

During the course of the project the method 
for setting the EP requirements for 
dwellings changed from maximum primary 
energy depending on surface-to-volume 
ratio to reference building approach  

See description of mismatch. 
This has influence on the maximum primary energy. 
The influence differs from building geometry to 
building geometry. 

DE 

During the course of the project number of 
calculation methods (seasonal vs. monthly 
calculation) was reduced to 1 (monthly 
only). 

See description of mismatch. 

This has influence on the results. Mostly the monthly 
(more detailed) method should result in lower primary 
energy and therefore in higher U-values for still 
fulfilling the requirements. 

All Alternative calculation methods are 
available in some countries 

E.g. in Germany now the old method (DIN 4108-6 (EN 
832)/DIN V 4701-10) and the new method (DIN V 18599) 
can be used alternatively. 

This leads to different energy results and may also 
lead to different assessments of certain technologies. 

DE 
During the course of the project the 
environmental boundary conditions have 
been changed 

The primary energy factor of electricity has changed from 
2.7 to 2.6 due to a higher amount of renewable energies 
used for the generation of electricity in Germany. 

The influence weight of different technologies is 
dependent of the energy carrier. This is now slightly 
different.  

DE 

During the course of the project 
accompanying legislation has been changed: 
Here a requirement of integration of 
renewable energy into the heat generation 
entered into force 

Now the building that fulfils the EP requirements by 100 % 
also has to integrate either solar or biogas or biomass or 
heat recovery to a certain ratio of the energy that has to 
be distributed in the building (Wärmeenergiebedarf). This 
allows for slightly higher U-values or other 
compensations. 
Alternatively an additional reduction of the primary 
energy of 15 % can compensate for not integrating 
renewable energies. 

A 100 % building without the renewable energy 
integration is no longer fulfilling the German 
requirements. ASIEPI steps 2,3,4 are not fulfilling the 
German requirements as the system was pre-defined 
and the alternative solution of 15 % tightened 
requirements was not fixed at that time. 

All 

The basic reference building does most 
probably not represent “the average 
building” of Europe and also not the typical 
buildings in the different participating MS.  

The building is rather small and the proportions of the 
building components have a different influence than if an 
“average” national building would have been used. Also 
characteristic values like the air volume and some 
countries the internal gains are influenced by geometry. 

Influence parameters like the ventilation losses, the 
internal gains, the transmission losses, solar gains, 
average U-value requirements are dependent on these 
factors. The result of the calculations might be not 
representative. 

All 

The methodology should include more than 
just 1 (3) different dwellings and 1 non-
residential building in order to represent a 
national building stock and even more in 
order to represent the EU building stock. 

Requirements are not made for one single architectural 
design, but for the whole building stock in a country. If 
only one building is compared between two countries, the 
results can not be used to compare the EP requirements. 

Results may be misleading 

All Certain impacts are depending on national The pre-definition of these parameters will influence the Changes in those values will have different impacts 
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calculation procedures such as internal 
gains, ventilation rates, partly infiltration 
rates, illumination levels, thermal bridges, 
occupation times, control strategies, etc. 
These influence parameters are mostly 
based on culture and climate (and some 
approximations in the standards). 

results. Partly the parameters can be adapted to have the 
same values, but not all of them and not in all national EP 
calculation methods. 

and different energy saving potentials in the different 
countries. 
The different cultural and climatic influences will 
always be part of the intercomparison and can not be 
seen separately from the pure energy performance of 
buildings. 

All The basic building service system is 
influencing the result. 

It is dependent on the MS: 
- whether the building system is used/typical/ or not used 
at all 
- what primary energy factors/CO2 factors are used 

This has impact on the calculation results. 

All 
The requirements are based on availability 
and number of applications/production of 
certain technologies. 

High performance windows, improved condensing boilers, 
high heat recovery rates are more common in some 
countries and offered for cheaper prices than in others. 
They are therefore the basis of requirements. 
Requirements also follow the history of building tradition, 
demonstration projects and craftsmen knowledge.  

All these influence parameters can not be neglected 
by a “simple” technology/U-value comparison. 

CZ Multi-zoning calculation   Technical, storage or corridor floor area is not negligible 
even in single family houses.   Influence on the accuracy of the calculation.   

CZ Heating system does not contain options of 
using various control systems  

There are various options to choose among control 
systems in national calculation.  

Various kinds of control systems have significant 
influence on the energy efficiency of space heating 
system. Space heating system takes typically about 70-
80% of total energy consumption in central Europe 
climate.  

DK Different types of energy cannot be 
compared directly. 

Price and CO2-emission of electricity and heating energy 
are significantly different. In Denmark we use a factor of 
2.5 to all electricity uses in order to take into account 
these differences.  

Comparison of results between countries are difficult 
as energy is not necessarily defined identically. 

DK Overtemperatures are handled differently 
or not handled at all. 

Overtemperatures do not influence the total energy use 
of a building. However, it is important to avoid 
overtemperatures in order to achieve a good indoor 
climate, and this should be reflected in the EP. 

If overtemperatures are not dealt with in the EP, then 
buildings can be designed to have extreme solar gains, 
i.e. minimising heating demand at the expense of 
indoor climate. 

DK Determination of transmission areas and 
total floor area are handled differently. 

Different countries use different methods for determining 
transmission areas and total floor area, i.e. some use 
external measurements some use internal measurements 
and some use a combination of internal and external 
measurements. 

This can have a significant influence on calculated 
energy use as internal and external measurements can 
differ, especially for well insulated buildings. 
Furthermore, transmission areas will differ leading to 
differences in transmission heat losses. 

DK Differences in the calculation of solar gains. 
In some countries shading factors are taken into account 
when calculating solar gains whereas in others they are 
not included. 

The calculation of solar gains and thereby total energy 
use will differ from country to country. 

DK Differences in standard values for internal 
heat gains. 

Internal heat gains due to people and electric equipment 
influence the total energy use of buildings significantly, 

In Denmark the internal heat gains have standard 
values, i.e. for dwellings 1.5 W/m2 for people and 3.5 
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and therefore differences in standard values between 
countries will influence comparisons.  

W/m2 for electric equipment. If the internal heat gains 
are lowered by 1.0 W/m2, total energy use will 
increase by 5-10%. 

DK Thermal bridges are handled differently. 

There are differences between countries when it comes 
to which and how thermal bridges are handled in the 
national EP. In Denmark some thermal bridges are 
covered directly (linear thermal transmittance) while 
others are covered indirectly (through using external 
measurements of some constructions). 

Thermal bridges can influence the transmission heat 
loss from buildings significantly and in worst case 
scenario lead to condensation and mould growth. The 
most important thermal bridges should be treated in 
the EP. 

FR Type of calculation method : hourly, 
monthly 

To have a good evaluation of the energy impact for 
different technologies and systems involves using a 
dynamic method 

Evaluate a cooling/ heating system with an hourly and 
monthly method will not have the same consumption 

FR Thermal bridges are not taken into account 
in all countries 

In France, 80% of the calculation time is reserved to the 
calculation of the U and thermal bridges This will have an impact on the EP calculation. 

FR Summer comfort evaluation  Summer comfort is a part of French requirements but not 
in all countries 

If summer comfort is not evaluated, we risk to build an 
efficient building but once occupied it will be an 
uncomfortable building.  

FR  Tool’s context

The Directive defines general requirements for these 
processes, but details of transpositions of the Directive – 
including calculation procedures - are left to the Member 
States authorities 

As a result, there is a patchwork of national methods and 
conventions. 

All Calculation of envelope areas. 

Countries have different conventions for calculating 
envelope areas for heat. Three different ways are used: 
(a) internal areas, (b) mid-construction areas, and (c) 
external areas. Using external areas is a safer (more 
conservative) approach because it leads to smaller linear 
thermal transmittances for external edges than if internal 
dimensions are used — hence less error if the thermal 
bridges were assumed to be zero. However, internal areas 
are more practical, and easier to calculate — for 
example, it avoids the uncertainty of defining the outer 
area for e.g. ventilated cavities, double facades, complex 
external geometry and sloped roofs. 

This has consequences for the numerical values of 
geometric thermal bridges. 
Thermal bridge values are not compatible in countries 
that have a different convention for calculating 
envelope areas. 

All 

Type of EP calculation. 
The WP2 study did not explicitly state 
whether the comparisons should focus on 
building permit criteria or energy labelling 
criteria. 

EP calculations can have one of two functions: 
(i) Calculations for applying for a building permit. These 
have to meet minimum requirements laid down in the 
national building regulations. 
(ii) Calculations for energy labelling 
In many countries, the same calculation tool is used for 
both. However, some countries have different criteria for 
(i) and (ii).  

For example, Norwegian building permits are based on 
net energy demand, whilst energy labelling is based on 
delivered energy. Only the latter accounts for 
efficiency of the energy delivery system such as boilers 
heat pumps, solar collectors 
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Annex 6 > Alternative comparison methods 

 

During the ASIEPI project various alternative methods have 
been proposed. The method presented in this report has 
been established weighing the pros and cons of the various 
options. Unfortunately, all of the possible methods have 
major disadvantages.  

 

A6.1 > Two global comparison methods 

Global method 1 

In the Flemish study [*] a comparison was made based on the following method: 

• All countries participating in the comparison receive a fully detailed 
description of various buildings (drawings, detailed information on all 
energy measures). All cases were fully fixed, 

• The task for all participants was to calculate the energy performance of 
the building with their national method. 

• The actual question was determine the percentage the outcome of the EP-
level of the building is higher or lower than the EP requirement level in 
the respective country: the higher the percentage, the tighter the EP 
requirement level. 

The pros and cons of this method are described in [7 and 8]. The most important 
are: 

 

Pros: 

• %’s can be compared despite climate differences etc 

• No manipulation due to building/system choices 

Cons: 

• Choices of fixed values (fixed buildings, fixed measures, perhaps not 
realistic for all countries) influence outcome 

• Very time consuming 

• Error prone, e.g. due to the fact that not all product specifications are 
interpreted similarly in the different countries. 

 

Global method 2 

An alternative method (of which the ASIEPI method is a version) is the following: 

• Ask countries to calculated for partly fixed or free chosen cases what 
energy saving measures are needed to fulfil the EP requirement level in 
their country. 

• Compare the level of energy saving measures needed in these countries: 
the more energy saving measures, the tighter the EP requirement level 

Problems here are: 

• Comparing the measures in itself is qualitative: Many combinations  are 
possible, how can these be compared? 

• The comparison can be made quantitative by fixing most of  the energy 
saving measures and ask all participating countries to determine the 
average U-value needed to fulfil the EP requirement level (see ASIEPI 
method, paragraph 3 of this report). Now the U-values needed can be 
compared. Problem is that increasing the U-value is not always an optimal 



measure in all situations. Also climatic issues make comparison not 
obvious. 

• An additional or alternative step is to calculate the energy use of the 
energy saving measures needed in all countries. Problems here are: what 
to do with different climates, what user behaviour and other default 
values should be used, and how to quantify national measures uniformly? 

 

Ideal method 

Ideally the comparison method uses free chosen buildings and free chosen 
measures in all individual countries, so all choices represent realistic buildings and 
realistic energy saving measures related to local conditions, instead of using 
buildings which would never have been build in certain countries and using far from 
optimal energy saving measures in the comparison (predefined measures and U-
values). 

If indeed free choices of buildings and measures are desired a comparison method 
as used in the Flemish study isn’t possible, since there the buildings and all 
measures need to be totally fixed. 

Also the ASIEPI method uses fixed buildings and fixed measures.  

The ASIEPI method is an option though once making a calculation of the energy use 
of a building is possible in a harmonised way over Europe. This means that the 
harmonised calculation method should be able to quantify national measures 
uniformly, but also that consensus over Europe should be found over the use of 
default values related to user behaviour and other unknown factors. This is a huge 
challenge for CEN to undertake in the near future. Specially harmonising the 
default values will be a tough task. The question here remains:  

 

Since part of these factor are a) not related to the energetic quality of the building 
but to user behaviour and b) are locally dependant, can we ever compare the 
energetic quality of buildings over these different local areas? 

 

Assuming the same user behaviour can on one hand be a solution for this, but on 
the other hand again non-realistic comparisons are performed than. (Actually this 
is what is done with the labelling of house hold products: one user behaviour is 
assumed, which indeed is not realistic since the user behaviour differs over 
countries, also with house hold equipment!).  

 

But also this ‘ideal method’ has his cons: 

• Giving all countries the possibility to choose realistic cases for their 
situation is prone to manipulation: for some buildings it is harder to reach 
the EP requirement level in a country than for other building (e.g. due to 
shape factors and corrections etc). A country can easily choose a building 
for which it is hard to comply, so the requirement level looks thigh. 

• A is discussed above: at this moment no uniform assessment method is 
available to uniformly calculate the energy use of these buildings 

• When some overestimate efficiencies and others underestimate them; 
we’ll compare apples with oranges 

• This risk will be extra high when national measures are very different 

 

ASIEPI compromise 

The compromise which is made within ASIEPI is that global method 2 is 
used, using globally fixed cases. The choices of the globally fixed systems 
which are used in the ASIEPI method are driven by expected smallest 
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country-differences in input data, judged on expert best guesses.  

Pros of this approach are: 

• The method is less time consuming this way 

• There is less false accuracy compared to fixed choices (but more 
differences due to black box?) 

• No manipulation due to building/system choices 

Cons are: 

• Choices of fixed values influence outcome 

• Efficiencies of ‘fixed’ systems & building components will differ 
from country to country 

• How to compare energy uses? Climate correction?  

 

Conclusion 

The ASIEPI method is far form ideal, but neither are the alternatives. 

 

A6.2 > Additional studies 

For an overview of several comparison methods performed the previous 
years besides the ASIEPI comparison, see the ASIEPI website: 
http://www.asiepi.eu/wp2-benchmarking/related-information.html

 

A short description of these studies is given below: 

 

Flemish study 

The Flemish study was done by selecting one example building at EU level and 
to calculate how this building "rates" in each country, related to the national 
minimum levels. The following lessons were learned, mainly from the Flemish 
study. 
The calculation of a fully described foreign building in your national EP method 
seems a simple task when you have experience with this kind of calculations. 
But it appears to be a ‘painful’ and time consuming process. 
 
Missing parameters 

Despite the detailed description, many input parameters are missing, simply 
because they are of no importance in the original country. Example: a Dutch 
description for residential buildings doesn’t contain information on the 
ventilation rate, because the Dutch method uses a default value. For the French 
calculation, however, information on the ventilation rate is needed.  
Another example: a Flemish description will not contain information on thermal 
bridges, because these are not taken into account. For the Portuguese 
calculation, thermal bridge details are needed. This poses an extra challenge for 
the comparison: some houses in Flanders will have few thermal bridges and 
some will have many. The choice of the thermal bridge details will not influence 
the Flemish EP value, but will significantly influence the Portuguese EP value. 

http://www.asiepi.eu/wp2-benchmarking/related-information.html
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And so, it will influence the comparison between the two countries, especially 
because thermal bridges are of large importance in the Portuguese method.  
 
Different description 

The different description of input parameters between countries leads to 
misunderstandings. Example: The power for lighting can be given with or 
without the power for ballast. The way the information is given and is taken into 
account may differ as per country. Assessors in different countries will often not 
be aware that such differences exist and will thus assume that the power given is 
the power they normally use in their national method.  
The amount of discussion needed to solve such misunderstandings is large. 
Imagine this process having to take place for 27 or more countries: 
misunderstandings might not readily and systematically be detected. 
 
Different systems description 

One of the biggest challenges for comparison studies is the fact that building 
components and systems are described by different characteristics in different 
countries. The proper information is often lacking for foreign products: 
measurements are only performed according to the national measurement 
standards of the countries in which the product is sold. An example: the 
generation efficiency of a Flemish domestic hot water boiler is not measured 
according to the Dutch standard. For domestic hot water, no harmonized CEN 
standards exist at the moment. The Dutch EP method uses a default efficiency 
value of 30% when there is no measurement according to the Dutch standard 
available, whereas in fact the hot water boiler could be a very efficient boiler 
which would have received a high efficiency label (60% or even 70%) if it 
would have been measured according to the Dutch standard.  
 
Different assessment of areas 

Differences between countries begin with the assessment of floor and envelope 
areas. The standards used for this differ by country, using outdoor, indoor and 
mixed measurements (all in agreement with the EN ISO standard on this issue), 
excluding different parts (e.g. supporting walls, stairwells, etc) and last but not 
least using different definitions for which spaces are heated and which are 
outside the heated zone. The graph on the left shows the differences in the 
calculated floor area of a house for Flanders, the Netherlands, Germany and 
France. In this example, by convention, all four countries included the same 
spaces (although national rules in some of the countries might actually stipulate 
that the garage and the attic should not be within the insulated fabric). The 
example shows that the floor area can easily differ by 15% and even more when 
such spaces are considered according to the national imperatives. 
This clearly shows that comparing national energy uses per square meter might 
be misleading. 
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Different results 

Comparing the results of the EP calculations doesn't appear to be evident either. 
Calculated total energy use (e.g. in kWh/m² or CO2/m²) cannot be compared. To 
start with, they include different sub-uses. France for instance takes the energy 
use for lighting into account in residential buildings, while for instance Flanders 
doesn’t. This is a very clear difference for which correction is perhaps easy, 
provided that more information is available than just the black box result. But 
more hidden differences also occur, for which correction isn’t that simple, like 
different national default values for e.g. ventilation rates based on national 
health regulations, leading to lower or higher calculated energy use. For the 
same reasons, the comparison of the maximum allowed energy use is also not 
fair. A better comparison results from the ratio of the calculated total energy use 
and the maximum energy use, because then some of the national choices cancel 
out. But one should be aware that this result can also be largely influenced by all 
the issues mentioned above.  
 
Conclusion 

Due to the differences in the calculation procedures used in the different 
countries, to the complexity of these methods and to the fact that they are not 
static but will change every few years, a detailed comparison of the calculation 
procedures is not evident, and a more 'black box' approach seems more 
appropriate, despite its limitations. 
 
German study 

Study setup 

Institut Wohnen und Umwelt in Germany performed a study [Error! Reference 
source not found.] “to show which energy efficiency requirements have to be 
complied in different European countries when a new building is going to be 
constructed.”  The German study also took a ‘reference building’ approach. In 
the study three reference buildings were used: a semi detached family house, a 
multi family house and a school. Partner organizations in Austria, Czech 
Republic, Poland, Sweden, Denmark, UK, The Netherlands, Belgium, 
Luxembourg and France performed calculations according to their National 
regulations. 
They were asked to calculate the necessary U values for the reference buildings 
with a standard installation and with variations on this standard. The type of heat 
generator, ventilation system, and/or the hot water system was varied. Basic and 
detailed information on the systems to be used was given.  
IWU calculated a weighted average of the U values, in order to compare the 
results from the different member states. As a final step the sets of U values 
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calculated by the member states were entered in the German calculation 
program in order to calculate the used primary energy for each set of U values 
calculated by the member states. 
 
Conclusions 

The amount of calculations performed is quite robust. For three reference 
buildings ten different building installations had to be calculated in eleven 
member states. This makes it possible conclude tendency’s.  
Conclusions were that in Netherlands, Sweden, Denmark and Luxembourg have 
the strictest energy performance demands for residential buildings. For 
educational buildings this is UK, Netherlands, Sweden, Denmark.  
The number of reference buildings (three) is too small to give more than an 
indication of the differences between member states. 
Also they concluded that there is a large variety in regulations, methods and 
system types. Building practice, implementation and control mechanisms also 
have an influence. 
 
Irish Study 

The Irish UCD Energy Research Group also performed a study [Error! 
Reference source not found.] for the Irish Department of the Environment, 
Heritage and Local Government. The goal was to provide scientific knowledge 
for the amendment of the Irish building code. A comparison between different 
member states of the EU was part of this. The member states which were used in 
the comparison were: England & Wales, Denmark, France, Germany, and the 
Netherlands. 
It wasn’t the primary goal of the study to do an objective comparison, it was to 
research the different setups of the building regulation regarding energy 
performance.  
The report points out that comparing energy performance from different member 
states is difficult “because of the complexity of the requirements set and the 
differing calculation methods and expression of measurement units” 
About the setup and results from the calculations the report is not very elaborate. 
Because of the goal of the study the focus is more on the way the building code 
is organized in the contributing member states. 
 
Conclusions regarding the comparative calculations where “that England & 
Wales was approximately 22% and Denmark 31% more strict than current Irish 
energy regulation. The results obtained from Germany and The Netherlands 
were tentative but they suggest that the energy performance of dwellings just 
complying with the regulations in Germany and The Netherlands are each in the 
region of 20 % better than that in Ireland, and that in north-eastern France (the 
region with the coldest winters) about 5% better, with an uncertainty of plus or 
minus 10%.”  
 
Scottish study 

The Scottish study by Building Research Establishment [Error! Reference 
source not found.] is done to compare the Scottish energy standards wit those 
in Denmark, Finland and Sweden. It has again a slightly different setup. A 
reference building is formulated, including U-values and installations. This 
dwelling is calculated in the participating member states. Main result of this 



study is that the dwelling which was compliant in Scotland does not fulfill the 
requirements in any of the other member states. Climate conditions are given as 
a primary reason. A secondary reason is a difference in indoor temperature 
settings; these are higher in the Scandinavian member states. This makes for 
large temperature differences between indoor and outdoor. In the study the 
results are corrected for these two differences. This does not produce very 
different results. The report also mentions that details differ to a large extend 
between member states. 
Interesting difference between the Scottish and most other member states EP 
calculations is the output. The Scottish output is formulated in CO2 emission. 
Most member states formulate their results primarily in MJ (primary energy).  
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accuracy, completeness, or usefulness of any information disclosed. 

 

ASIEPI has received funding from the Community’s Intelligent Energy 
Europe programme under the contract EIE/07/169/SI2.466278. 

The sole responsibility for the content of this publication lies with the 
authors. It does not necessarily reflect the opinion of the European 
Communities. Neither the European Commission nor the authors are 
responsible for any use that may be made of the information contained 
therein. 

 

 

 

 

 
 

www.asiepi.eu 

 
ASIEPI > Comparing EP Requirements: Tool and Method – D2.1c 
 
 


	Introduction
	Step 1: Description of the cases
	Step 2: National calculations of average insulation levels
	Step 3: Uniform Calculated energy use
	Step 4: Climate severity index
	Step 5: Qualitative evaluation
	Method step-by-step
	Conclusions
	References

