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Introduction 

The "International Workshop on Impact, compliance and control of energy 
legislations" that was held in Brussels, Belgium, on 1 & 2 September 2009, was the 
third of a series of four workshops co-organised by AIVC and ASIEPI (see ASIEPI 
workshops for more information). 

 

It had focused on the impact, compliance and control of energy legislations. It has 
included a series of well structured country presentations, the view of various 
European associations, synthesis presentations and a panel discussion. More 
specifically, the workshop has focused on the following issues :  

• Evaluation of impact of national EPBD implementation on severity of 
requirements 

• Overview to what extent the implementation of the EPBD by the individual MS did 
result in more severe requirements in terms of energy efficiency and indoor 
climate specifications AND whether there is/has been a widening of the type of 
requirements (other buildings, more global requirements, indoor climate 
requirements, …) 

• Evaluation of handling of compliance and control in the different member states 

• Overview about the direct and indirect market mechanisms contributing to respect 
of the regulations for new and existing buildings (excluding inspection issues): 

o Direct market mechanisms: e.g. handling of control by the responsible 
authority, inspections organised by the energy agencies of the MS, 
possibility (and use) of sanctions by government in case of non-
compliance, … 

o Indirect market mechanisms: e.g. in some countries the market is 
organised as such that the role of specialised consultancy firms is 
important, that the large size of projects results in a better compliance, in 
other countries may the requirements by insurance companies result in 
more attention for energy regulations, also financial schemes (subsidies, 
fiscal deduction,…) may stimulate a better compliance,… 

Based on a collection of information from the ASIEPI partners, pros and cons of the 
different approaches have been presented. This evaluation could be a major 
reference for the EC and MS when evaluating possibilities (and barriers) for obtaining 
better compliance with regulations.  

The country reports and the synthesis report presented in this document are based 
on the information collected during the workshop. 

Disclaimer: These country and synthesis report reflect the view of the 
persons/institutions that have prepared them, but might be not in line with the 
official position of the Member States. 

http://www.asiepi.eu/asiepi-workshops.html�
http://www.asiepi.eu/asiepi-workshops.html�
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Belgium: Impact, compliance and 
control of legislation 
This paper highlights some elements of the EPB-regulations in 
Belgium specifically with respect to impact, compliance and 
control.  In Belgium, the implementation of the EPBD is the 
responsibility of the regions.  Therefore, there are 3 different EPB-
regulations.  A more general overview of each of the regulations can 
be found in the Information Papers 67 (Brussels), 68 (Flanders) and 
137 (Wallonia) [1, 2, 3]. 

1 > Introduction 

Generally speaking, it is difficult to estimate what has been the exact 
impact of the EPBD.  How would the Belgian regulations have evolved if 
there had never been the European Directive?  It is impossible to know.   
 
In Flanders EPB-regulations were already under preparation since the late 
1990s.  The Flemish parliament approved its introduction as a matter of 
principle in a building code decree in 1999. And practical work to establish 
EPB-calculation methods had already started at the beginning of 1998.  At 
that time, there were no plans yet for a European EPBD. 
 
As the step towards overall EP-requirements was already initiated well 
before the EPBD, this text considers the EPB-regulations by themselves, 
and the changes that have taken/are taking place due to it.  Abstraction is 
made of the precise impact of the European directive. 
 
However, an undisputable impact of the European directive EPBD has 
certainly been that the Walloon and Brussels regions also have 
implemented EPB-regulations, and that certification of existing buildings is 
being introduced, which previously had not been on the agenda yet. 
 
In the Flemish thermal insulation regulation preceding the EPB-new 
regulation, control by the authorities heavily focused on the calculations 
submitted as part of the demand for building permit. Little on-site control 
during/after the construction phase was performed, and any non-
compliance observed at that stage usually ended up unpunished because of 
the cumbersome juridical sanctioning system. 
 
The SENVIVV study [4], which was performed at that time, showed that 
compliance was very poor, at least during the first few years of application 
of the regulation. Even though the overall thermal insulation requirements 
(K-level) were tightened progressively (horizontal black lines: K65 and K55 
in the figure on the left), the observed real mean insulation level did not 
change: see figure. 
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Although the regulations did not yet make ventilation systems mandatory 
at that time, the SENVIVV study also made in situ observations of the basic 
quality of these systems in the rare instances that they were present. It 
was generally found that the systems failed to live up to the requirements 
of the Belgian standard on residential ventilation. 
 
In Wallonia, the regulations made residential ventilation systems, 
satisfying the Belgian standard, mandatory for new dwellings as of 1996.  
In 2001, the consumer association “Test-Achats/Test-Aankoop” ("Trial 
purchase") commissioned a study [5] looking into the compliance with 
these requirements. The main results of this study are presented in the 
figures on the left, which are drawn from the report that constituted the 
basis for the public summary article [5]. 
 
A first important observation was that 10% of the dwellings of the owners 
that had responded to the enquiry in the magazine had no ventilation 
system at all. From the further in situ investigation of 15 dwellings that 
were equiped with a ventilation system, the following conclusions were 
drawn: 

• Natural ventilation supply: 
o 45 rooms needed such supply air terminal device (trickle 

ventilator).  
o 2 of these rooms didn't have any (4%).  
o 23 had insufficient flow rates (53%).  
o Globally,less than 50% of the rooms equipped with supply 

air terminal devices were fully compliant with the 
regulation; 

• Natural ventilation exhaust :  
o 25 rooms needed such exhaust.  
o 5 (20%) had no such provision whatsoever. 
o In 5 (20%) other instances the minimum requirements with 

respect to controllability were not satisfied. 
o Globally, not a single extract air terminal devices was fully 

compliant with the regulation; 
• Air transfer devices :  

o 127 air transfer devices were investigated.  
o Only 18 of these were compliant with the regulation (14%); 

• Mechanical ventilation openings :  
o In 64 rooms the flow rates could be determined1.  
o 11 of these had no air terminal device at all (17%).  
o In another 32 (50%) the flow was insufficient. 
o So, only in 21 rooms (33%) did the air flow rate satisfy the 

regulatory requirements.   
 
On the basis of the evidence produced by these 2 studies, as part of the 
new EPB-regulations there has been a shift of focus to the as-built 
situation when it comes to the control of the compliance. A system of 
nearly-automatic administrative financial fines has been instituted, as will 
be explained further in the paper. The as-built evaluation also allows to 
promote the real product characteristics of the materials and systems that 
have been applied, thus creating an extra drive for high performance 
products and the precise characterisation of their properties. 

2 > Impact of the EPBD on the national requirements  

In comparison with the previous regulations in the three regions of 
Belgium, the introduction of the EPB-regulations has had many impacts on 
the requirements imposed. These requirements concern both the energy 
efficiency and the indoor climate. 
 
                                                 
1 The flow of some air terminal devices could not be measured, because e.g. the fan was 

broken or they were not sufficiently accessible for the measurement equipment. 

0%

50%

100%

150%

200%

250%

300%

350%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45  
Flow rates of the natural ventilation 
supply air terminal devices  
 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

*****  
Flow rates of the natural ventilation 
extract air terminal devices 
 

0%

20%

40%

60%

80%

100%

120%

140%

160%

180%

200%

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 10
1

10
5

10
9

11
3

11
7

12
1

12
5  

Surfaces air transfer devices 
 

0%

50%

100%

150%

200%

250%

300%

350%

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63  
Flow rates of mechanical ventilation 
supply and extract air terminal 
devices 
 
Main results of the study [5] 
on ventilation in the Walloon 
region commissioned by “Test-
Achats/Test-Aankoop”("Trial 
Purchase"). The red line 
always shows the requirements 
that are imposed by the 
regulation. 
 
 

Page 2



ASIEPI > P174_Belgium_Impact_Compliance_Control_ASIEPI_WP3.Doc 3 

Previously, only minimum levels of thermal insulation were imposed: for 
each individual element, as well as for the average thermal transmittance 
of the entire envelope. But this was only applicable to certain types of 
buildings. The thermal insulation requirements have now been extended to 
(nearly) all types of buildings, and have been complemented with other 
requirements on energy efficiency. In the present EPB-regulations 
[6,7,8,9,10,11,12], various energy uses are taken into account for 
residential buildings. These include space heating and DHW consumption, 
auxiliary energy consumption, and cooling consumption, but also energy 
production through PV cells or a cogeneration installation. For educational 
and office buildings, the consumption related to lighting is also accounted 
for. 
 
The EPB-regulations have also set requirements for some aspects of the 
indoor climate. In the past, requirements on the ventilation system were 
already defined in the Walloon region, but only for dwellings and in a 
rudimentary way for offices and schools. In the Flemish or Brussels-Capital 
regions there were no requirements on the ventilation systems. With the 
introduction of the EPB-regulations, requirements have now been imposed 
on the ventilation systems in the three regions. These requirements mostly 
concern the sizing of the system. Another aspect of the indoor climate that 
is dealt with in the EPB-regulations is the problem of overheating in 
dwellings. This requirement was not present in past regulations. It aims to 
limit the risk of overheating. 
 
While the EPB-regulations leave complete freedom to the designers in the 
choice of the technologies and materials, some of them have appeared to 
be more frequently used, compared to the situation under the previous 
regulations. Some tendencies appear to be: 
 
a. condensing boilers are more and more being used for heating 
b. buildings tend to get better thermally insulated 
c. increased use of mechanical ventilation systems with heat recovery 
d. more attention on the air tightness of the envelope (mostly in low 

energy buildings, performing (much) better than the common average 
in the past)  

e. increased interest in heat pumps 
 
Another impact of the introduction of the EPB-regulation is to be found on 
the quality of the information on the building products. Indeed, due to the 
legal framework of the regulations, an increased attention has been drawn 
to the product characteristics and the justification of these. Standardised 
quantifications are now used rather than qualitative arguments. 

3 > Compliance and control  

EP-requirements 

In order to achieve compliance with the EP-requirements, the 
responsibilities of the various actors are defined in the EPB-regulations of 
each of the three regions. While the procedures are similar among the 
regions, some variations exist. In the table below, the procedures and the 
actors involved are presented for the three regions for each step of the 
construction process. The information is not exhaustive; only the main 
elements are reported. The main roles of the persons that specifically deal 
with the EP-aspects and that are new actors in the building process in the 
three regions are as follows: 
› Flemish region: The EPB-rapporteur: draws up the EPB-declaration in 

conformity with the work realised. He describes the measures that 
define the EP and the indoor climate of the building and he calculates 
if the building fulfils the EP-requirements. He is responsible for the 
correct reporting in the EPB-declaration of the real state of the 
building. 
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› Brussels-Capital region: The EPB-advisor draws up and updates the 
technical file that records the information on the works related to the 
EPB throughout the construction phase. He calculates the EP of the 
buildings and establishes the EPB-declaration on the base of the 
realised work. 

› Walloon region: The EPB-responsible is in charge of the conception 
and the description of the measures to implement in order to fulfil the 
EP-requirements. He is responsible for the follow-up and the control of 
the aspects related to EP throughout the construction phase. He must 
also draw up the EPB-declaration on the base of the realised work.  

 
A key element, common to all 3 regions, is the so-called "(final) EPB-
declaration".  For each project, the building team itself must draw up an 
as-built dossier with respect to the different EP and indoor climate 
aspects.  It must be submitted upon (sufficient) completion of the works.  
It gives all input variables of the EP-calculations as effectively executed, 
and the calculation results, and thus documents whether or not all EP-
requirements are fully respected.  It thus constitutes a systematic, primary 
control of the works. 
 
The (final) EPB-declaration must be compiled by a dedicated expert who 
has to be designated before the start of the works.  The expert is variously 
called "EPB-rapporteur", "EPB-advisor" or "EPB-responsible" in each of the 3 
regions (see above), reflecting different further legal (co-)responsibilities 
of this person (see table). 
 
On the basis of this (final) EPB-declaration, an administrative fine is given 
in case of non-compliance with the EP-requirements.  The fine increases 
proportionally to the infringement.  For instance, the fine for not 
respecting the maximum U-values is 60 euro per W/K.  Example: if the U-
value of a 90 m² roof is 0.55 W/m²/K, whereas the maximum allowed 
value is 0.3 W/m²/K, then the fine is 90 x (0.55 – 0.30) x 60 = 1350 euro.  
Similar fines exist for the energy performance (0.24 euro/MJ), overheating 
(0.48 euro per 1000 Kh and m³) and ventilation system sizing (4 euro per 
m³/h).  These values are typically about 24 times the annual energy 
savings (at the fuel cost of 0.01 euro/MJ of 5-10 years ago).  This 
corresponds to a factor of 8 for a reasonable payback period, and an extra 
penalisation factor of 3.  The fines are thus very dissuasive. 
 
In Flanders the full electronic EPB-declaration must be uploaded on a 
central server for computerised processing and archiving.  Any non-respect 
of an EP-requirement is thus automatically detected and fined.  In 2008 
about 6% of the EPB-declarations have reported non-compliance with 1 or 
more EP-requirements. In Brussels and in Wallonia, a similar system is 
planned to be set up but is not operational yet. 
 
Complementary to the systematic primary auto-control by the building 
team itself, the authorities execute on an (intelligent) random basis 
further secondary controls to verify that all rules are complied with. 
 
The aspects that are being controlled include the respect of the timings 
and the procedures, and the correct reporting in the (final) EPB-
declaration (by means of random on-site controls throughout the entire 
construction process).  
 
As the EPB-regulations in Brussels and Wallonia are gradually being phased 
in only since mid 2008, no information on controls has been made public as 
yet.  In Flanders the new procedures already took effect at the beginning 
of 2006 and more operational experience has thus already been acquired.   
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As an example, some features of the control strategy worked out by the 
Flemish authorities with respect to correct reporting in the EPB-
declaration, are (both through in-office control of calculations, and 
through on-site inspections): 
› all EPB-rapporteurs are periodically controlled 
› special focus on projects without start declaration 
› further focus on companies/rapporteurs/architects that have been 

found wanting in the past 
 
In 2008 more than 125 000 euro has been collected, and many more fines 
were pending. 

EP-certification  

Different certification procedures are defined depending on the following 
parameters: 
› New or existing building 
› Residential, non-residential building or public building 
 
In Belgium, the certification procedures [13,14,15] and the status of the 
legislation also vary from one region to another.  
 
In the Walloon region, the legislation related to the EP-certification is not 
yet published and the EP-certification is thus not yet in application. 
Therefore, we have at the present time no information on the compliance 
and the control. 
 
In the Brussels-Capital region, the EP-certification is already in force for 
some types of new buildings (dwellings, office and service buildings, and 
schools). In these particular cases, the certification is based on the EPB-
declaration, and is delivered by the administration shortly after the EPB-
declaration is submitted. Consequently, any negative observation in case 
of the control of the EPB-declaration automatically implies the 
cancellation of the EP-certificate. Concerning the requirements imposed 
on the experts, for the certification of existing buildings, they must follow 
a particular training. If the expert delivering a certificate has not followed 
the training or if the certificate doesn’t correspond to reality, a fine is 
imposed. 
 
In the Flemish region the EP-certification of some types for both existing 
buildings (only dwellings) and new buildings (dwellings, offices and 
schools) is operational. 
 
For new buildings, the EP-certificate is based on the EPB-declaration and is 
established at the same time as the EPB-declaration. If a control shows 
that the EPB-declaration is not correct, the EP-certificate is automatically 
cancelled. The control of the EP-certificate for new buildings is therefore 
based on the control of the EPB-declaration. 
 
For existing buildings, the control concerns the energy experts allowed to 
issue the certificate, as well as the certificate itself. The experts must 
have followed a recognized training. The quality of the certificates is 
randomly checked. If 1 or more problems are identified with respect to a 
certificate, it is cancelled. If the controls show that a particular expert is 
not competent enough, his license can be abrogated. 
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Incentives 

Many different incentives are proposed in the three Belgian Regions in 
order to encourage the energy efficiency of buildings. These incentives 
include subsidies, zero interest loans, fiscal deductions, etc. Most of these 
economic supports for energy efficiency are focused on particular 
technologies (heat pump, insulation of walls or roof, photovoltaic panels, 
etc.). Recently, a more global approach has been adopted by the Flemish 
Region: the subsidy allocated is based on the overall energy performance 
of the building and not on the particular systems. This approach is more 
coherent with the philosophy of the EPB-regulation, which aims at 
increasing the energy efficiency of the buildings without imposing the 
particular technologies used to achieve this goal. This approach allows 
more freedom to the designer and reinforces the importance and the 
central role of the EPB-regulation. 
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The Czech Republic: Impact, 
compliance and control of 
legislation 
This paper aims to summarize how in the Czech Republic the 
implementation of the EPBD has changed the national EP 
requirements and has affected the building stock. It describes the 
national way of handling with EPBD compliance and control and 
identifies interesting approaches and possible bottlenecks. 

1 > Impact of the EPBD on the national requirements 

Energy assessment of buildings is not a new thing in the Czech Republic. 
Since 2001 there is a methodology for energy audits and certificates of 
building envelope in place. The energy audit (EA) is mandatory for all 
types of buildings with total energy consumption higher than 1,500 GJ per 
year. A part of the energy audit was also the energy certificate with a 
graphical scale, showing the thermal characteristics of the building 
envelope. Due to the energy auditing system a set of national 
requirements in terms of energy efficiency and indoor climate was 
adopted. Authorized energy auditors are the experts certified by the 
Ministry to conduct energy audits. Authorized energy auditors are 
registered on a List of Energy Auditors kept by the Ministry. 
 
The EPC implementing regulation (published in 2007) of the Act (Energy 
Management Act incorporating EPB Directive – published in 2006) sets the 
minimum requirements for the energy performance of new buildings and 
existing buildings under major renovation.  
 
EP requirements for new and existing buildings are the same; it means that 
there is no difference in energy performance aspects of new or refurbished 
buildings.  
 
The EPC regulation has adopted a majority of valid national standards 
(mostly in the form of prEN ISO) and other requirements (regulations, 
decree of the government e.g. on thermal insulation of hot water pipes, 
boilers efficiency, indoor climate) by references to these standards and 
regulations.  
 
Main regulations are: 
› Regulation No. 148/2007 Coll. of the Ministry of Industry and Trade 

specifying the details of energy performance of buildings. 
› Level of heat energy demand according to Czech standard ČSN 73 05 

040-2/Z1: 2005 
 
Both specify details of energy efficiency in buildings. The required values 
are obligatory for almost all new buildings. In case of existing buildings 
they are obligatory for larger refurbishments (e.g. if more than 25 % of the 
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surface of a building is insulated, then the insulation must comply with  
the standard). The standard sets two levels of insulation – required and 
recommended. The required level is obligatory; the recommended level 
reflects the expected development in the future. 
 
Following the development of the required U-values in the Czech Republic 
no impact of the EPBD is shown on strengthening the thermal 
characteristics of the buildings envelope (last update of U-values was 
prepared and published in 2005). 
 

 
 
› Regulation No. 150/2001 Coll. of the Ministry of Industry and Trade 

specifying the minimum efficiency of the utilization of energy in 
production, distribution and use of electric power and heat. 

 
The regulation sets the minimum required efficiencies for electricity and 
heat production. In relation to the building sector the regulation covers all 
boilers with a heat capacity of over 200 kW. The specified efficiencies are 
obligatory for all new boilers. 
 
The required minimal energy efficiency of the boilers (in %) is valid since 2001. 

 
 
There are some new requirements directly connected with the EPBD 
implementation. The following requirements are considered as new 
features: 
› Global minimum requirements on consumption for all types of 

buildings, expressed in kWh/m2year of delivered energy; 
› RES (renewable energy sources) and DH (district heating) feasibility 

studies for new buildings over 1000 m2; 
› Energy Performance Certificate (incorporating heating, cooling, DHW 

(domestic hot water)preparation, mechanical ventilation, lighting and 
auxiliary energy).  

 
For the EP certificate the requirements are the same as stated in Article 7, 
no tighter or wider.  
 
The EP certification is obligatory since 1st January 2009 for new buildings 
(larger than 50 m2) and existing renovated buildings (larger than 1,000 m2). 
Other buildings when rented or sold are provided with the energy 
performance certificate only if they are newly constructed or renovated.  
 
Similarly, public buildings (larger than 1,000 m2) must display the EP 
certificate in a prominent place visible to the public only in case of a new 
construction or a major renovation. 

 
 
Energy certificate of building 
envelope 
 
Major renovation means 
alteration to a completed 
building, which involves more 
than 25% of the overall surface 
area of the building shell, or a 
change of the technical 
equipment of the building that 
causes energy effects whose 
overall impact on initial 
energy consumption is higher 
than 25% of the overall energy 
consumption of the building. 
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These national modifications strongly influence the scope of the Directive 
in the Czech Republic. It applies therefore only to new buildings and to 
renovated buildings over 1,000 m2 of total floor area. The inconsistent 
implementation of the Directive leaves energy classes "D" to "G" entirely 
unused. Those are the buildings, which are assessed in terms of energy 
performance as poor and therefore requiring the implementation of saving 
measures. This limitation means that basically only EPC with class A to C 
are currently produced in the Czech Republic.   
 
The average age of the housing stock is relatively high. In the year 2001 an 
average age of the housing stock was 46.9 years. A serious problem is the 
neglected maintenance of the housing stock, due to a lack of maintenance 
over a protracted period of time, which has resulted in a decrease of the 
financial and utility value of structures of residential buildiongs. Specific 
problems exist in respect of prefabricated-panel buildings. Due to 
construction and design flaws and insufficient maintenance, these 
problems are exacerbated by the fact that buildings of this type account 
for close to one third of the housing stock. 
 
Since the beginning of the 1950s new technologies for a new type of 
residential building construction are used: the panel houses, which had 
been built till the end of the 20th century. Thermal resistance of the 
outside walls was 1.2–1.5 m2K/W (it represents an U-value of 0.83-0.67 
W/m2K). 
 
Despite the fact that most of the blocks of flats built in the period 1970-
1990 used concrete panels as material of exterior walls, the majority of 
the currently used housing was built using bricks. 
 
Energy performance is expressed by the total annual delivered energy 
consumption, including heating, cooling, DHW preparation, mechanical 
ventilation, lighting and auxiliary energy needed for standardised building 
operation. 
 
Primary energy and CO2-emission are not assessed in the building energy 
certification. The discussion about primary energy coefficients was 
stopped at the beginning of the preparation of the EPBD implementation 
due to various interests of stakeholders (D-H companies, gas and 
electricity suppliers). 
 
Table below shows energy classes (in kWh/m2a) for different building 
types. Class “C” is a minimum EP requirement level for new and renovated 
existing buildings. 
 

 
 
The same methodology is used for all regions and all building types in the 
Czech Republic. The recommended calculation procedure is based on 
published CEN Standards and applicable Czech Technical Standards. 
 
The price of the residential buildings or apartments is not affected by the 
EPBD implementation, but rather by overheated real estate market. 

 
The break down of residential 
buildings by the material of 
exterior walls. 
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Achieving the minimum EP requirement level should be possible by using 
standard building materials, as class “C” was determined in compliance 
with existing standards (introduced in 2006). The increase in prices should 
only be the result of the cost for processing the EP certificate. The 
document demonstrating compliance with the requirements for the energy 
performance of the building shall comprise an integral part of the 
documentation prerequisite to the planning permission for constructing a 
new, or renovating an existing building. 
 
Experience with administrative or other types of buildings are currently 
not available due to the short validity of the Regulation, but generally 
there is no tightening of requirements on the energy performance of 
buildings.  
 
The use of renewable energy sources is mentioned (for new buildings over 
1000 m2) in the general EPBD law. The law requires that they must be the 
results of the assessment of the technical, environmental and economic 
feasibility of the alternative heating systems, which are: 
› decentralised energy supply systems based on renewable energy; 
› combined heat and power; 
› district or block central heating and cooling if applicable; 
› heat pumps.  
 
It is not explicitly stated that using RES is mandatory, even after positive 
result of the assessment.   
 
Further regulations to use RES in the building sector are not introduced.  
 
The energy produced from renewable sources in the building is deducted 
from the energy delivered to the building. 
 
Minimum ventilation requirements for all building types were set by the 
national standards, regulations and Ministry orders long before the EPBD 
implementation. This guarantees reduction of the increase in pollutants 
concentrations in internal building environment. The demands on the 
necessary quantity of supply of fresh air and other demands on the method 
of ventilation of rooms are given in special regulations depending on the 
character of operation of the building, the technological requirements and 
the physical activity of persons (e.g. National standard and the Order of 
the Ministry specifying air change rate requirements for dwellings, 
administration buildings, swimming pools and saunas, for operation of 
schools and pre-school facilities; the Decree of the government on health 
protection sets requirements for catering services). 
 
Experts for building certification and inspections are authorised by the 
Ministry of Industry and Trade. The application may be submitted only by a 
person who: 
› has a an Energy auditor registration number or  
› is registered as a Authorised architect or Authorised engineer and 

technician by the Czech chamber of certified engineers and 
technicians. 

 
In the mid of 2009 there are about 280 authorised experts for EP 
certification in the Czech Republic. 

2 > Compliance and control 

Act 458/2000 Coll. - Law on Business Conditions and Public Administration 
in the Energy Sectors is known colloquially as the Energy Act. Although this 
is largely concerned with regulations in the energy sector, this Act also 
defines the responsibilities and powers of the State Energy Inspectorate 

Overheated real estate 
market 
 
Until the mid of 2008 a 
demand exceeded supply on 
the market for new residential 
buildings. This meant 
enormous increase of real 
estate prices and focus on 
quickly as possible 
construction. This did not help 
to improve quality of the 
dwellings and the energy 
performance.  
 
Due to the financial crisis, this 
situation is changing. But so 
far the only effect is less 
construction activity, no 
noticeable shift towards 
different construction style 
(e.g. higher quality or low-
energy). 
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(SEI). This Act gives SEI the right of initiative to instigate inspection 
proceedings to ensure compliance with the Acts and Decrees related to 
energy generation, distribution and consumption. 
 
The State Energy Inspectorate has specific responsibilities for Quality 
Control of EPC and inspections according to the requirements of the Energy 
Management Act. The Quality Control of EPC is additionally cofinanced by 
the state budget, through the State Programme (programme for energy 
efficiency).  
 
SEI has the right to award penalties for failure to comply with the Act. 

Incentive policy 

The Czech Republic has developed in the past few years a system of 
subsidies available for improvement of energy performance of buildings. 
The latest system is mostly concentrated on panel buildings and combines 
improvements of the static characteristics of such housing, with 
improvements of the energy characteristics.  
 
In the residential sector the legislative/normative measures prevail, 
triggered by the introduction of the European Directives.  
 
Investment subsidies in the framework of the Government Programme A 
(Ministry of Industry and Trade) and Government Programme B (Ministry of 
Environment) represent an important share. The part dealing with the 
residential sector supports the implementation of measures for reduction 
of the energy demand in apartment buildings, as well as the 
implementation of solar systems or heat pumps for space heating and 
DHW. As the subsidy budget for each Programme is limited, only part of 
the applications are granted. Selection is usually based on the time of 
application (the earlier the submission, the bigger chance for grant). 
 
A new incentive programme was launched in March 2009 (based on the 
Green Investment Scheme, paid out of revenues from emission trading). 
The programme supports the introduction of renewable energy, thermal 
insulation of single family and multi family buildings and construction of 
passive houses. Eligible applicant for the subsidy is a private owner of 
family and multifamily houses, housing associations and association of 
owners and municipalities. For the four-year period a budget of EUR 950 
million is available.   

Certification market 

The Ministry of Industry and Trade (MIT) is responsible for the certification 
scheme. The MIT authorises energy experts for certification schemes, 
keeps the list of authorised experts and annually collects experts’ record 
(number of EPCs, energy saving potential, etc.).   
 
Energy experts should be commercially insured for liability. If there are 
complaints on an experts’ work, or if the expert does not process any audit 
or EPC for 5 years, he is deleted from the list of experts. 
 
If, during the construction, or after the completion of a building, SEI finds 
out that the building doesn’t comply with the EP requirements, the builder 
or the owner gets fined. By the law it is not clear whether the building will 
have to be subsequently brought into conformity with the requirements of 
the Act.  
 
The organisational structure of SEI is divided into 11 regional branches with 
headquarter’s in Prague. The total number of employees is about 160. SEI 
covers the whole power industry (electric power, heat and gas production 

 
 
Within the Kyoto Protocol, the 
Czech Republic pledged to cut 
carbon dioxide emissions by 8% 
from 1990 levels. The country has 
managed to cut the emissions by 
as much as 24%. According to the 
EU statistics the Czech Republic 
continues to be one of the worst 
climate polluters in Europe (table 
of GHG per capita put the Czech 
Republic in fourth place).  
 
It is planned to sell a part of the 
Czech Republic’s carbon credit 
units to Japan. The Czech 
Republic has 150 million units 
available, while Japan needs more 
than 1 billion units. The Czech 
Republic is also holding talks 
about the units’ sale with the 
Netherlands, Spain, Austria, New 
Zealand and Belgium, which need 
around 10 million units. The profit 
might reach € 950 million 
depending on the market price. 
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and supply) with lasting considerable authority over both the suppliers and 
consumers side.  
 
The State Energy Inspection employees are subjected to rules and in 
particular to independence and objectivity. The inspectors have to take a 
pledge in court and their personal responsibility can be charged. 
 
The EP certificate/inspection may NOT be performed by a person who:  
› holds a share in the company or co-operative that ordered the EPC; 
› is a stakeholder in, or a member of the co-operative that ordered the 

EPC, or is a statutory body of, or a member of the statutory body of 
the entity that ordered the EPC, or is employed by, or has a similar 
relationship to the corporation that ordered the EPC;  

› is someone close to those people who might be, due to their position,  
a natural or legal person to influence the energy auditor. 

 
The Energy auditors (the qualification required is a university degree and 3 
years technical experience, or a “High school” degree + 5 years 
experience) and Authorised engineers or architects undertaking a specific 
training course and passing an examination, are authorized by the Ministry.  
 
Experts in building certification, inspectors of boilers and AC systems have 
to pass different examinations, but the same expert can be simultaneously 
authorised to perform more than one of these activities. 
 
Relevant state authorities such a building construction offices and 
municipality departments dealing with EPCs are well informed and 
educated about new requirements forced by EPBD legislation through 
periodical courses for personnel. 
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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. 
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Reproduction is authorised provided the source is acknowledged 
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Denmark: Impact, compliance and 
control of legislation 
In Denmark the implementation of the EPBD has changed the na-
tional energy performance (EP) requirements and the certification 
schemes. This has an influence on the building stock. This paper de-
scribes the Danish way of handling EPBD compliance and control. 
The Danish rules are described in more detail in IP 136 [1]. 

1 > Impact of the EPBD on national requirements  

The implementation of the Energy Performance Building Directive (EPBD) is 
the responsibility of the Danish Energy Agency (Articles 3, 5, 7, 8, 9 and 
10) and of the Danish National Agency of Enterprise and Construction 
(Articles 3, 4, 5 and 6). Denmark has implemented the EPBD since 1 
January, 2006. For many years Denmark has had fairly strict energy 
requirements in its building regulations and an obligatory certification 
scheme for buildings as well as an obligatory inspection scheme for boilers. 
Denmark has now further tightened the energy requirements in the 
building regulations and developed new certification and inspection 
schemes. 
 
An energy policy agreement of 21 February 2008 stipulated that new 
buildings should cut back energy consumption by at least 25 % in 2010, by 
least an additional 25 % in 2015 and furthermore by least an additional 
25 % in 2020, totalling a reduction of at least 75 % by 2020. The effect is 
higher targets for energy efficiency. The annual savings should be 
increased to 1.5 % of the final energy consumption in 2006, corresponding 
to annual savings of 10.3 PJ.  
 
Furthermore a so-called "Knowledge Centre for Energy Savings in Buildings" 
was launched in 2008 and up to DKK 10 million will be allocated annually 
from 2008 to 2011. 
 
The following figure shows the Danish energy consumption in households. It 
has stayed rather constant over the years in spite of an ever growing 
number of m2. The energy consumption per m2 is decreasing due to better 
insulation and boiler efficiencies, etc. 
 

P175
[European projects] 

3 1 . 1 2 . 2 0 0 9  

 
 
Kirsten Engelund Thomsen 
Søren Aggerholm 
Danish Building Research 
Institute, SBi, 
Denmark 
 
 
 
More information can be found 
at the ASIEPI project website:  
www.asiepi.eu 
 
 
Similar Information Papers on 
ASIEPI and/or other European 
projects can be found at the 
individual project websites and 
in the publications database of 
the BUILD UP Portal: 
www.buildup.eu 
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Figure 1. Total energy consumption in households and consumption per m2 
heated space in Denmark. Adjusted for climate. 
 

Danish Building Regulations 

New buildings 

Due to the EPBD and new energy regulations, the energy consumption 
always has to be calculated and kept inside the energy frame. The new 
calculation method includes e.g. thermal bridges, solar gains, natural 
ventilation, heat recovery, air conditioning, lighting (for large buildings), 
boiler and heat pump efficiency. Furthermore, if the average monthly 
indoor temperature exceeds 26°C, a fictive mechanical cooling system is 
assumed to be installed and the electricity for the cooling is taken into 
account in the calculation. Overheating is often caused by architectural 
decisions, e.g. large glazed areas, lack of solar shading, etc. 
 
For new non-residential buildings or zones needing e.g. a high lighting 
level (>200 lux), extra ventilation (>1.2 liter/s per m²) or high consumption 
of domestic hot water (>100 liter/m² per year) or many operational hours 
(>45 hours/week) there is a supplement to the energy frame intended to 
cover the calculated additional energy demand for these purpose. 
 
It is necessary to build airtight to comply with the energy requirements. 
Local authorities can demand documentation of airtightness. For larger 
buildings the airtightness can be proven by part of a building. If a test has 
been made, the result can be used in the calculation of the energy 
consumption for ventilation. If not, the value 1.5 l/s per m² heated floor 
area at 50 Pa is used. 
 
In Denmark there have been ventilation requirements for all kinds of 
buildings for many years and it has  not been necessary to change them 
because of the EPBD.  
 
When energy consumption is estimated, the electricity consumption for 
building operations (ventilators, pumps etc.) is multiplied by 2.5 to 
compensate for the efficiency of the power production, high CO2 emissions 
and high energy prices. All other energy sources have a factor 1.0. 
 
Due to the EPBD, renewable energy has gained a more central position. At 
the moment Denmark has a total of 19 % coverage and the goal is 30 % in 
2020. All types of renewable sources are taken into account in the 
calculation of energy consumption. Normally the building regulations do 
not recommend stoves  because of their pollution of the local urban area. 
After introduction to the new requirements in 2006 an increase in solar 

 
 
Air tightness proven by Blower 
Door test  
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thermal, heat pumps and mechanical ventilation system have been 
observed. 
 
The building market has expanded with the introduction of products and 
materials that comply the new low energy class 1 and class 2 buildings. 
Building prices increased due to the higher energy efficiency standard. The 
price for a new building compared with a building built according to the 
previous building regulation is approx 15-30 euros higher per m². 

Renovation 

There are requirements when a building is renovated in a major way. The 
definition of a major renovation is given in the Directive. A major 
renovation is when 25 % of the value of the building or more than 25 % of 
the building envelope are affected. When it is a major renovation, all cost-
effective energy savings must be performed. This is a stricter rule than the 
EPBD requirement. 
 
Furthermore it is required that some individual, profitable measures have 
to fulfil the requirements, regardless of the size of the renovation. 
Individual measures are insulation of external walls when changing the 
weather shield, insulation of attic and roof when changing roof, change of 
boilers and change of heat supply. 
 
To be a profitable measure, the saving (in DKK) multiplied by the lifetime 
(in years) divided by investment (in DKK) should be higher than 1.33. These 
measures will normally be listed in the certification scheme. 
 
Furthermore it is mandatory for public authorities to implement energy-
saving measures with a pay-back time of less than five years as described 
in the energy certificate of the buildings. This is also a stricter rule than 
the EPBD requirement. 

Energy certification 

Since 1997 Denmark has had a certification scheme for nearly all kinds of 
buildings. This scheme has been revised to accommodate the requirements 
of the EPBD and adjusted to benefit from findings and experience gained 
over the years. 
 
Since the beginning of 2006, an energy certificate is issued when a building 
or an apartment is constructed, sold or rented. Denmark has different 
certification schemes for different users: single-family houses, blocks of 
flats and buildings with public service, trade and service.  
 
Due to the EPBD, another big adjustment was made that all certificates 
have to be calculated. Denmark used operational rating for large buildings 
before the EPBD was introduced. 
 
The energy regulations and the rules for energy certification are linked in 
several ways. Before the official permit to use a new building is given, an 
energy audit has to be performed by a certified or approved energy 
consultant who checks that the energy calculation is correct, a quality and 
compliance check. 
 
In Denmark the lifetime of the certificate is 5 years, so this is tighter than 
the EPBD requirement. 
 

 
 
Energy certificates. 
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In Denmark there are rather strict requirements to the qualifications and 
also to the independence of the energy consultants. This was not changed 
after introduction of the EPBD. 
 
The gross heating consumption for houses based on approx. 300 000 energy 
certificates is shown below. Due to the EPBD, Denmark has a really good 
knowledge of the building stock. This is used among others to estimate 
energy savings in different building types and during different periods.  
 

 
 
Figure 2. Gross heating consumption for houses - distributed over the dec-
ades of houses (data from the energy certification schemes). 
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Figure 3. Actual heating consumption in Danish blocks of flats - distrib-
uted over the decades of building (data from the energy certification 
schemes). 
 
 

2 > Compliance and control   

Danish Building Regulations 

To get a building permit, a calculation of the energy consumption has to 
be made. The local authorities are responsible for controlling compliance 
with regulations. In Denmark 98 local authorities control compliance with 
the requirements in different ways. Some do it very detailed, others in a 
more cursory way. 
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In practice the control of the new building in relation to the energy re-
quirements is performed by the energy consultants who also issue the en-
ergy certificate. This rule was introduced in 2006. The proof of compliance 
with the energy requirements for new buildings must be made after the 
completion of the building in order to get the permit to use the building. If 
the building does not comply with the energy performance requirements, 
it has to be made to do so! 
 
For large buildings the building owner normally has an additional external 
consultant to make the quality check and follow up.  
 
At present there is no financial support for energy saving measures in 
Denmark. The political climate has not been in favour of financial support; 
however it is currently on the political agenda and negotiations are 
ongoing and it seems that they will be successful. 
 

Energy certification 

The Danish Energy Agency is responsible for the certification scheme. The 
daily operation of the scheme is delegated to a secretariat also operating 
the other schemes related to the EPBD. From April 2008 it became possible 
to appoint a company official to issue the certificates, thus permitting 
companies to appoint their own consultants. The companies carry out their 
own quality checks according to DS/EN ISO 9001. The Danish Energy Agency 
carries out a market surveillance of the companies. These quality checks 
are made regularly, but also when there are complaints from clients, out-
of-range values, etc. They also check the energy consultants' 
independence and qualifications by checking the consultants' CV presenting 
their expertise and projects involvements. In this way the consultants' 
business experience is evidenced. 
 
Quality assessment of energy certificates of buildings include: 
› All certifications must be reported 
› Automatic screening at receipt 
› General control for instance by consultant 
› Visual control - desk report control 
› Field control - new inspection and report  
› Complaints from consumers 
› Other activities 
 
If certification is omitted, the possibility of penalties exists. 
 
In a report published by the AKF, the Danish Institute of Governmental 
Research [2], the author claims that there are no real difference in 
consumption levels between houses with a certificate and those without 
one. This study is based on data on 3 956 single-family houses obtained 
under the old scheme. But the conclusion is also: Even though analysis of 
the data did not reveal any significant reduction in natural gas 
consumption for houses with an energy certificate compared with those 
without one, the certification scheme might still have an effect. If the 
owner of a certified house implements some or all of the recommended 
improvements and thereby obtains the same indoor temperature at a lower 
energy level/price, he might decide to raise the indoor temperature with 
the saved amount of energy, and reach a higher utility level, instead of 
saving the money and energy. This would be a welfare gain, but since 
indoor temperature is not registered, it would not be possible to use this 
change for estimation of the certification effect. It must be emphasised 
that all data in this report are based on the old certification scheme. 
There have been changes made to the certification scheme after this 
survey was made. 
 

 Building 
permit 

 
 

 Permit to use 
the building 

 
 
A building permit is given by 
the local authorities. A permit 
to use the building is given 
after a certificate and a qual-
ity control is made  
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A certification scheme is a good basis for energy savings, but the scheme in 
itself does not necessarily generate savings. The certification scheme 
draws the building owners' attention to the fact that there are possibilities 
for energy savings etc. The certificates are now beginning to be available 
to the public on the "Public Information Server" (www.ois.dk). Hopefully 
this will help activate the recommendations in the certificates.  
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Finland: Impact, compliance and 
control of legislation 
Finland has adopted appropriate measures to implement the 
directive into national legislation. The new legislation and decrees 
came into force on 1 January 2008 [1].  The EPDB has led to -30% 
tightening of the national regulations concerning the new buildings. 
The accelerated regulation development is still needed for the 
renovations. 

1 > Impact of the EPBD on the national requirements  

Finland has set minimum requirements in the National Building Code for 
thermal insulation and ventilation of new buildings since 1976. The 
requirements have been changed several times in order to improve energy 
efficiency in buildings.  
 
The changes have been made in 2003, when the level of the requirements 
was tightened by 25-30%, and in 2007, when the requirements were 
changed because of the implementation of the EPBD. The latest tightened 
(-30%) requirements were given on December 2008 and will come into 
force in the beginning of 2010.  
 
The regulatory framework has traditionally controlled the thermal losses of 
buildings. The Minister of Housing has announced that in 2012 Finland will 
introduce a regulation based on overall energy consumption, where the 
energy sources will be taken into account (primary resource factor). 
 
Regulations themselves compose no barrier for the energy efficiency. The 
expected impact of the EPBD can be modest in the short run because the 
current heating energy requirements are already quite strict and are 
applied mainly to new buildings. The accelerated regulation development 
is mainly needed for the overall energy calculation, for the renovations 
and for cutting down the increasing electricity use of appliances. The last 
topic is challenging because it is partly out of the administrative sector of 
the Ministry of the Environment. 
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Reference values Year
for maximum heat loss 1976 1978 1985 2003 2007 2010
Wall, U-value (W/m²,K) 0.40 0.29 0.28 0.25 0.24 0.17
Roof, U-value (W/m²,K) 0.35 0.23 0.22 0.16 0.15 0.09
Floor, U-value (W/m²,K) 0.40 0.40 0.36 0.25 0.24 0.16
Window, U-value (W/m²,K) 2.1 2.1 2.1 1.4 1.4 1.0
Door, U-value (W/m²,K) 0.7 0.7 0.7 1.4 1.4 1.0
Air-tightness, n50 (1/h) 6 6 6 4 4 2
The yearly exhaust air heat 
recovery efficiency 0 % 0 % 0 % 30 % 30 % 50 %
Thermal transmittance (W/K) 1 2017 1905 1879 1367 1353 917
Change 1976 =100 0 % -6 % -7 % -32 % -33 % -55 %
The EPDB-effect -1 % -33 %
1A typical 3-f loor apartment house design in Finland  
 
The indoor climate and ventilation of buildings has been a fundamental 
part of the Finnish regulatory framework. The guidelines of minimum 
ventilation rate by various building types and spaces have been used more 
than two decades in Finland. The EPDB did not change the current 
practice, but some emphasizing in the summer comfort can be seen.  
 
In renovations, the National Building Code is applied in accordance with 
the Land Use and Building Act, Section 13: "The regulations in the Building 
Code concern the construction of new buildings. Unless otherwise 
specifically prescribed by the regulations, they are applicable to 
renovation and alteration work only in so far as the type and extent of the 
measure and a possible change in use of the building or part thereof 
require". The legislation allows the local building supervision authorities to 
decide whether the building regulations will be applied to the renovation 
or not. The current practice is that the energy regulations are rarely 
applied, but there is a market driven voluntary practice to increase the 
energy efficiency to some extent in the refurbishment of the building 
envelope. 
 
The rising construction costs were studied recently in the context of the 
Finnish regulatory framework of buildings (www.normitalkoot.fi). The 
findings of the increasing costs were mainly caused by the regulations 
concerning the fire safety; the car parking; the air-raid shelters; the 
accessibility of the disabled people; and some activities of the public 
authorities during the construction process. The study still mentions that 
some people have felt the energy certificate to be an extra cost.  
 
Since 1985 Finland's National Building Code has included guidelines for 
calculating the power and energy demand for the heating and cooling of 
buildings. These guidelines could be used for calculations for all building 
types. The calculation method was refined because of the implementation 
of the EPBD. It follows the main principles of EN13790. The new 
calculation method was published in the National Building Code in June 
2007. The current calculation methodology does not contain primary 
energy calculation, but foreseen 2012 revision of the regulatory framework 
will introduce the overall energy calculation. 
 
The current regulatory framework is energy source neutral in Finland. The 
regulations themselves do not promote or hinder using of a certain fuel in 
the building heating. The normal market mechanism (availability, fuel 
prices and investment costs) has taken care of the selection of the heating 
type. Some cities do promote a local district heating, because of its high 
total efficiency, especially, if the local power plants are type of a 
Combined Heating and Power.  

Some opinions of extra costs in 
conctruction 
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The current calculation method supports the following renewable energy 
forms: 
› ventilation heat recovery 
› heat pumps (ground source, exhaust air and air-to-water) 
› biomass boilers (pellets, wood chips, chopped firewood) 
› free cooling, night ventilation 
 
Current status in the Finnish building stock is that renewable energy 
sources are mainly used in the single family houses (wood). Some larger 
scale district heating plants use also biomass, but its share is only 12% of 
the fuel consumption of the district heat and the combined heat and 
power in Finland. The increasing number of heat pumps (air-to-air, ground 
source, exhaust air) has been installed to heat the single family houses in 
the last decade. The share of the renewable energy forms (hydro, wind 
and wood fuels) in the Finnish electricity production is 25%. 
 

Net effective heating energy of residential, commercial and 
public buildings 2007. Total 57 TWh/a

Small scale combustion of
wood
Peat and Coal

Oil and natural gas

Heat pumps

District heating

Electric heating

Source: Energy Statistics Yearbook 2008, Statistics of Finland

12%

15%

<1%

7%

49%

16%

 
 

2 > Compliance and control1 

EP REQUIREMENTS COMPLIANCE AND CONTROL 

The main responsible person in the building process is the principal 
designer in Finland [2]. His/her duty is to ensure the sufficient quality and 
comprehensiveness of the designs for the building project. The principal 
designer is responsible to the building supervision authorities for carrying 
out his duties in an appropriate manner during the building project’s 
design stage and during the construction work. The control framework is 
strong according to the law. The municipality grants a building permit 
when the design of the building presented by the principal designer 
complies with the Building Code and when the requirement for validity of 
the actors in the construction project is fulfilled. If the compliance is not 
met in the realisation phase, the building can be put to a prohibition of use 
as an extreme measure, but these kinds of measures are rare. The 
observed incompliance is normally corrected during the implementation 
phase. 
 
Some subcomponents concerning the energy efficiency of the building are 
checked voluntarily by the construction company in the realisation phase. 
These checks (for example: a thermography, a pressure test) are part of 
the normal quality control of the construction work, but this depends 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 

 
 
A snapshot of a heat recovery 
product data used in Finland. 
A voluntary certification (VTT 
Product Certificate), 
http://www.vtt.fi/service/exp/certification/i
ndex.jsp?lang=en 
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mainly on the customer demand and the undertaking company. Some 
construction companies have better quality control than others. The 
control framework in the realisation phase is strong and the building 
supervision authorities may require third party expert opinion, if there is a 
doubt of the energy performance of a certain building component. 
 
The requirements on maximum heat losses of the whole building (building 
envelope, ventilation and infiltration) contain detailed numbers to fulfil, 
but there are quite rare detailed (=numeral) requirements for the HVAC-
systems in Finland. This means that in most cases the HVAC designer 
selects the detailed parts of the system solution in the design process from 
the catalogue of current design practice. The HVAC system details are 
rarely checked in the realisation phase, because of the lacking numbers to 
compare with. There are some exceptions concerning the HVAC-system 
efficiency: 
 
› limiting guideline value max. 2.5 kW/m³/s for the specific fan power 

of the ventilating system as a whole (electrical efficiency) 
› limiting guideline value of thermal resistance of the pipe insulation is  

1 m²K/W  
› limiting guideline value of thermal loss of the heat storage by the 

storage size 
› boiler efficiency (oil, gas) must be compliant according to European 

Council directives 92/42 and 93/68 (Boiler Directive). The boiler has to 
be CE marked and its minimum efficiency requirement is a “One star” 

› the minimum ductwork tightness class should be class B (classification 
in EN 12237) 

EP certification COMPLIANCE AND CONTROL 

The quality control procedure of the EP certification is not regulated by 
the legislation, but the legislation allows the Ministry of the Environment 
to gather relevant information about the certificates and prices of 
certificates from the qualified experts. Qualified experts have to keep an 
archive of the certificates they have issued for 15 years. The local building 
supervision authority also has to keep an archive of the certificates issued 
for new buildings that have been issued a building permit. It is possible for 
the Ministry to access these archives to conduct periodic checks of the 
certificates. A national centralized database is under development for 
energy certificates. The system will be ready at the end of 2009.  
 
Qualified experts for certification have the authority to issue so-called 
Separate Certificates. They must be architects, engineers or technicians 
with education in building, HVAC or electrical engineering. The 
professional examination can be replaced by at least three years’ 
experience in energy efficiency in the building sector. Qualified experts 
must pass an exam arranged by an accreditation body. The exam tests 
their knowledge of the certification legislation and the certification system 
itself. Attendance at training courses is not mandatory. 
 
Qualified experts for certification will get an accreditation that is valid for 
7 years. Qualified experts can act on an individual basis or can be 
integrated with public or private organizations. By March 2009, there were 
360 qualified experts for energy certification. The Ministry of the 
Environment has designated two accreditation bodies, FISE Oy and 
Kiinteistöalan Koulutuskeskus (Kiinko) to approve qualified experts. Other 
professionals who can issue energy certificates (e.g. principal designers, 
property managers, chairpersons of housing company boards and energy 
auditors) do not need accreditation according to the Act on Energy 
Certification of Buildings. 
 

A1 min: 2,0°C

A2 max: 53,6°C

P1: 52,7°C

 
 
 
 
 
 
 
 
 

 
Logo of the energy 
certification info 
campaign. 
 
 
 
 
 
 
 
 
 
 
 
 

Page 24



ASIEPI > P167_Finland_Impact_compliance_control_ASIEPI_WP3.doc 5 

The construction professionals, energy auditors and qualified experts are 
typically skilled enough to issue a certificate. The chairpersons of housing 
company boards can be non-professional and also the independence is a 
question mark ending in some uncertainty of certificates issued by them. 
 
There are several service providers issuing energy certificates and some 
sort of price balance has been found on the market in Finland. The price of 
the separate certificate of an old building begin from 250 € for a single-
family houses and 500 € for an apartment building. The energy certificate 
of a single-family house for the building permit is close to 120 €. 
 
The state supports energy efficiency improvements, low-CO2 investments 
and renewable use in heating systems with three ways: 
 
› an incentive for housing companies (more than 3 apartments) 
› an incentive of material costs for low income households (less than 3 

apartments) 
› a tax deduction for households purchasing services 
 
The state budget allocates incentive for housing companies (10-15 %) funds 
of repairs of buildings and specifically targeted energy repairs; for 
example: changing the old heating system to district heating or to wood 
based boiler or to ground source heat pump; and installing a solar heating 
system or an outdoor air heat pump as an auxiliary heating system. The 
state also supports the low-income households with an optional up to 25% 
incentive of material costs of energy efficiency repairs. 
 
There is a tax incentive for domestic employment of various service 
providers. A household may deduct 30 % of personal salary costs or 60 % of 
company provided services (but not of materials) in personal taxation. The 
deduction is applicable for acquisitions of labour (services) at home. This 
incentive can be allocated to energy improvement works, but the amount 
(annual maximum of 3000 €/person) can be small, if larger investments 
wanted to be started. 

3 > References 
1. Haakana Maarit. Implementation of the EPBD in Finland: Status and planning – 

August 2008. Information Paper 120. County review. 2008. 
http://www.buildingsplatform.eu/epbd_publication/doc/P120_EN_Finland_Aug2008_p3200.pdf 

2. A2 NATIONAL BUILDING CODE OF FINLAND Building designers and plans A2 
Regulations and guidelines 2002. 
http://www.ymparisto.fi/download.asp?contentid=23440&lan=fi 
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France: Impact, compliance and 
control of legislation 
This paper discusses how compliance and control of legislation 
concerning energy performance of buildings regulations is handled 
in France. It describes the legal mechanisms and measures that 
have been defined mainly since 2002 to improve the energy 
performance of new and existing buildings.    

1 >  Background 

There has been a regulation framework for the energy performance of new 
and non-residential buildings in France for many years. This framework 
started in 1974, and went through 2 major revisions in 1982 and 1989, 
which lead in 2000 to a new regulation based on a calculation method that 
takes into account summer comfort. Parallel to the directive, many 
national initiatives (Air Law (1996), Climate act (2004), POPE law (2005), 
Grenelle law (2009)) established converging objectives with those of the 
directive. Therefore, the impact of the EPBD alone for the past 7 years is 
difficult to isolate. 
 
To be more precise about the French energy performance regulation, the 
idea is to compare the energy performance of the building in project, with 
the performance of a theoretical building, called the reference building 
(notional building). This reference building has the same geometry as the 
project, but its thermal characteristics are set at the reference level of 
the regulation (envelope, systems). Once the calculation is done, to 
comply with the regulation, the energy consumption of the project must 
be lower than that of the reference. The idea is similar with summer 
comfort where temperatures reached during a hot period are compared. 
The project characteristics are therefore free, the obligation being the 
results achieved in consumption and summer comfort. Nonetheless, to 
prevent too inefficient designs or products,  (for example, a minor 
insulation level balanced by high-performance systems), minimum 
requirements are established, on envelope elements and on systems, and 
have all to be met. 

2 > Impact of the EPBD on the national requirements  

Status 

The implementation of the EPBD (but also national action plans) have lead 
to effective measures for energy efficiency.  
For example for new buildings : 
› More stringent requirements on energy consumptions: -15% compared 

to RT 2000 
› Global minimum requirement on consumption for residential buildings 

expressed in kWh/m²/year 
› Feasibility studies on RES for buildings over 1000 m2 
› Energy Performance Certificate 
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And for existing buildings :  
› Energy Performance Certificate when a building or an apartment is 

rented or sold 
› A regulation for existing buildings, similar to new buildings for major 

renovations, and based minimum requirements otherwise 
› Feasibility studies on RES for buildings over 1000 m² in case of 

important energy renovation 
› Energy Performance Certificate for public buildings 
 
These measures are accompanied by fiscal and financial schemes in order 
to get owners, especially for private housing, to build or renovate 
according these requirements (lower taxes, fiscal deductions, soft loans…). 

What is the actual impact of the implementation of the EPBD in terms of 
energy efficiency?  

The strongest effect of EP regulation reinforcement is to encourage the 
development of more efficient designs and products. In some cases, it 
leads to the decline of some systems (e.g., direct electric heating), and 
the generalisation of others (e.g., humidity-controlled ventilation). For the 
first time with RT 2005, the regulation tries to influence the design 
(orientation, structural choices) through the climatic conception of the 
reference building, but it remains possible to compensate a poor design 
with good systems. Also, good air-tightness can be rewarded through a 
measurement or an approved quality management approach, otherwise a 
default value is used whatever the quality of the construction is.  In sum, 
although the strengthening between the 2000 and 2005 regulations was 
calibrated to lead to 15% savings on energy consumption, complying 2005 
regulation requires  neither a technical nor a design breakdown compared 
to the previous regulation. Campaigns of controls still reveal non-
compliances, and buildings built with no EP compulsory study, but 
depending on building types (single housing, collective, or non-residential), 
the compliance rate lies between 80% to 90% of the sample. 
 
One first really significant step towards higher energy performance lies in  
the definition of the French low energy building certification “BBC – 
Bâtiment Basse Consommation” and local incentive programmes (e.g., 
PREBAT demonstration buildings) to support the first buildings aiming this 
level of performance. This label is strictly based on the French regulation, 
i.e., the calculation procedure is identical; it is promoted through the 
Effinergie association in accordance with the French Ministry for Energy. 
For residences, it requires that the calculated primary energy use 
(including heating, cooling, auxiliaries, domestic hot water, lighting) be 
smaller than 50 kWh-pe/m2/year. To reach this high performance, 
innovative systems are entering the market: solar collectors combined with 
a heat pump for heating and DHW, heat pumps for DHW, combined 
ventilation and heat pump systems coupled with ventilation with heat 
recovery…  
 
The “Grenelle de l’Environnement” in 2008, really spread climate change 
and sustainable development concerns among a wide audience. Many 
projects now plan higher energy performance than the minimum required 
by regulation; many anticipate the 2012 EP regulation level which will 
correspond to the BBC-certification level. Energy efficiency improvements 
in all types of existing buildings has also become an important market for 
craftsmen, engineers and architects. This market will continue to grow as 
social housing estates and State properties have the objective to cut their 
consumption by 40% in 2020 and by 4 in 2050. In private existing houses, 
investments in heat pumps, solar collectors, wood-burning stoves or 
boilers, condensing boilers have also considerably increased thanks to 
various financial incentives.  

Page 27



ASIEPI > P176_France_Impact_Compliance_Control_ASIEPI_WP3.Doc 3 

What is the actual impact of the implementation of the EPBD in terms of 
indoor climate?  

Main points in EP regulations related to indoor climate are :  
› Consideration of summer comfort in new buildings, especially through 

indoor temperature for unconditioned buildings (calculated 
temperature with an hourly method) 

› Compliance of airflow rates with applicable regulations (minimum 
ventilation airflow rate) before calculation of the energy consumption 

 
Those points were already quoted in the former regulation. 

What regulations related to energy efficiency and indoor climate are 
there besides explicitly demanded by the EPBD (EP-label, inspection of 
systems and regulations related to renovation)?  

› Air conditioning for comfort can be used and kept in operation only 
when the room temperature is over 26°C: the lower authorized set 
point, except for some uses that require lower temperatures, is 26°C  

› Provisions must be made in electric-heated (direct) buildings so that 
another energy source can be used 

› Regulation for renovations of small buildings (< 1000 m²), which is not 
required by the EPBD 

› Feasibility studies on RES for buildings over 1000 m² in case of 
important energy renovation, when EPDB only requires these studies 
for new buildings. 

What are the already uptaken technical measures for better energy 
performance since the implementation of the EPBD?  

RT 2005 included a timetable for the reinforcement of some requirements, 
for example: 
› requirements on thermal bridges have been strengthened in 2008 
› oil or gas-fired boilers performance have been raised in 2008 
› air conditioning consumption, in buildings or rooms where air 

conditioning is not indispensable, has to be balanced by lowered 
consumptions for heating, lighting, water heating since 2008. 

How has the implementation of the EPBD affected the building prices, 
the building market and the building products? 

A study was ordered by the administration to evaluate the cost overrun of 
a RT2005 compliant building compared to a RT2000 compliant one. 
Conclusions are the following: with good design, the increase of building 
price compared to a RT2000 compliant building is low. An average increase 
of 2% was expected, which has to be compared in euros with energy 
savings that should reach 15%. The cost increase will probably be the 
highest for buildings where a new technology will have to be used, but this 
increase should remain under 5%.  

Are there any minimum ventilation requirements for certain building 
types and ventilation systems?  

As mentioned above, compliance of airflow rates with applicable 
regulations (minimum ventilation airflow rate) is required before 
calculation of the energy consumption. Moreover, there are additional 
minimum requirements for ventilation :  
› To prevent excessive air humidification 
› To use independent systems when emissions are very different 

between zones (non-residential buildings) 
› To reduce airflow rates to minimum ventilation airflow rate when 

unoccupied (non-residential buildings) 
› To time-control manual increase of airflow rates 
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› To insulate ducts in unconditioned spaces 
› To prevent air pre-warming during non-heating seasons 
 
In case of renovation, measures are required to ease the future use of a 
ventilation system (for example, to provide air intakes in main rooms 
windows, when no supply system is installed), and to prevent a decrease of 
indoor air quality and avoid damages. 

Are there additional regulations related to renewable energy, e.g. the 
obligation to use a renewable energy source and what types of 
renewable energy sources are taken into account? 

First note that the kernel of the calculation method is identical for new 
and existing buildings, and for feasibility studies on RES.  
RES taken into account in this kernel are : DHW solar collectors, 
photovoltaics, biomass boilers, heat pumps. 
 
Innovative systems that have become more and more common since 2005 
are now covered by calculations defined in accordance with the 
equivalence principle (called « Titre V » in France) (wood-burning stoves, 
underground heat exchanger, heat pumps for DHW, cogeneration, 
underground heat exchanger). The integration of these systems and others 
will naturally be integrated in the next version of the regulation. 
 
Today, it is not required to use RES, but there are incentives (notional 
building based on solar collectors for DHW in residential buildings). The 
compulsory use of RES in 2012 is foreseen. Besides, energy performance 
quality labels encourage the use of RES. 

What is the policy on renewable energy (solar collectors, photovoltaic, 
heat pumps, waste heat from industry, biomass, heat recovery from 
ventilation or other sources …) and which conversion factors are used 
to convert from delivered to primary energy? 

France commitments on RES are written down in several energy and 
climate change related laws. In 2005, POPE law raised the objective of 21% 
of electricity consumption coming from RES in the year 2010. The Grenelle 
Law in 2009 sets the objective of 23% of RES in the energy consumption (all 
energy count) in the year 2020. Other ambitious objectives concerning 
each renewable source are also written down in technical works preparing 
the law.  
 
Conversion factors are 2.58 for electricity, 0.6 or 1 for wood, 1 for other 
sources of energy. Conversion factor for photovoltaic electricity is 2.58, as 
a convention in the calculation method of the EP regulation, so that the 
production of the building can be directly deducted from its consumption.  

What is the impact of the implementation EPBD on the independence 
and qualification requirements for energy experts for certification 
process?   

The directive requires independence and qualification of assessors and 
inspectors in art.10 « independent experts ». French regulation already 
establishes in Housing and Building Code independence criteria for real-
estate diagnostics (asbestos, lead diagnostics…). They are identical for 
assessors and inspectors. They also must be qualified and they receive this 
qualification after training with a body approved by the state. 
 
Regulation concerning boiler inspections and air conditioning systems 
aren’t available yet : therefore no control is required. 
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3 > Compliance and control1   

How is compliance of the EP requirements for buildings handled?  

The building owner signs a commitment to comply with regulations with 
the building permit. Therefore, he is legally responsible for the compliance 
with the EP regulation. The authorities have the legal power to proceed 
with a control on his building. When controlled, the owner must be able to 
prove that his building complies with the regulation through supply of 
calculation notes and written proofs, often helped by his engineering 
team. 
 
For existing buildings, in case of important renovation, the building owner 
is also responsible and signs commitment to comply with regulations with 
building permit (if the renovation requires a permit). In case of lighter 
energy performance renovation, the owner has to choose insulation 
products and systems that comply with minimum requirements; especially 
financial subsidies are only granted when these requirements are met 
(fiscal deductions, soft loans). If the owner is not a professional of the 
building field (e.g., a private individual for his house), craftsmen and 
architects have the duty to advise him to meet the regulations 
requirements. 
 
Concerning compliance with EP regulation, for new buildings, controls are 
performed by state employees in CETE, appointed to record breach of the 
housing and building code. They are allowed to visit any building during 
three years after it is finished. Control campaigns are annual, and the 
sample of operations is extracted with representative criteria. Several 
regulations can be controlled, including EP regulation. Regarding control of 
EP regulation, the control is based on : 
› Analysis of plans, specifications, calculations 
› Visit on site to check insulation 
› Visit at commissioning 
 
The objective of visits is to check if calculation hypothesis comply with 
products really used in the building. After visits, in case of differences, 
calculation has to be updated and performance justified by technical 
papers. The control doesn’t consist in a new calculation, but in checking 
the validity of the hypotheses. 
 
A national method to perform EP regulation controls and computer tools 
were released in 2008. It is operational and used by state controllers;  it is 
available for private building inspectors. 
 
One of the difficulties in this procedure is to evaluate the impact of 
mishandled products (insulation mostly) on the performance and to prove 
that it constitutes a non-compliance from the EP regulation point of view, 
since calculation methods consider the resistance of the product. It is also 
difficult to prove non-compliance on the consumption when it relies on 
calculation because the controller would have to be sure of each data, 
which requires expertise. 
 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the validity of the design, assessment and 
certification process. 
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Another question, which is under study, is to improve the selection of the 
sample. Currently, selection relies on quantitative criteria (proportion in 
the building stock, proportion in the local area), but there are no quality 
criteria on the estimated performance or the results of previous controls 
on the same building team. Highly efficient buildings, with almost no risk 
of non-compliance, are controlled as well as just-compliant ones. 
However, the control strategy should be improved thanks to a first 
screening of the selected operations based on compulsory justifications 
(calculation standard synthesis and /or compliance certificate) that the 
owner has to produce. This screening will enlarge the number of 
operations going under control and help focusing control on the ones 
showing a higher risk of non-compliance. Some regions have already 
implemented this strategy (Bourgogne, Limousin…) but it still has to gain 
more experience. 
 
The various calculation methods of energy consumption on which are based 
some non-regulatory labels such as Passiv-Haus or Minergie, sometimes 
confuse the owners who often regret to have to pay for two studies: the 
one required by regulation and the other one required for the label. 
 
Concerning existing buildings, housing and building code also allows to 
perform controls but there is not yet any scheme to perform them like on 
new buildings. 

How is compliance of the EP certification process handled?  

About certificates, they must be provided when renting (residential) or 
selling (residential and others), and for every new building. When renting 
or selling, the certificate must be attached to contract. The owner or 
landlord has to pay for it and make it available to candidates for buying or 
renting. The qualification of assessors has to be certified by a certification 
organisation itself certified by an independent committee. Administration 
defines certification criteria, especially skills that must be proofed during 
the exam. The certification is valid 5 years. 
 
Concerning EP certificates, the lawyer verifies its availability for sales. But 
in case of renting, there isn’t always an independent authority to control 
that the document is really available. Many contracts are signed between 
two private individuals. Nonetheless, assessors are controlled by the 
organization that provided the certification during the 5 years, on a 
certain number of certificates whose validity is examined.  
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Are there additional incentive policies related to the EPBD (e.g. 
financial schemes like subsidies, fiscal deduction, favourable interests, 
soft loans, third party financing, taxes …)?  

There are a great number of incentive schemes for energy performance in 
buildings granted by the State or local authorities.  
› Tax deduction and soft loans, e.g. for solar collectors, heat pumps, 

low-energy label 
› Possibility to increase of 20% the ratio of land built subjected to 

energy performance requirements 
› Many local authorities and the national energy agency (ADEME) subsidy 

the installation of RES. Electricity produced with photovoltaic panels 
which are well integrated to the building is bought by French 
electricity company EDF at a very incentive financial level. 

› Many local authorities have launched innovative techniques application 
programmes or low energy building programmes with specific funding 
schemes, in general with national energy agency (ADEME) 

› Some urban or rural areas chosen by local authorities to receive energy 
renovation: the idea is to trigger renovations by the owners through 
different incentive measures like professional support, study and work 
funding… 

 
The administration subsidies or encourages building techniques based 
uniquely on criteria stated in official documents derived from laws. The 
performance of products and materials must be proofed with French “Avis 
technique” notes or European Technical Approvals. Techniques and energy 
sources are developed by companies or unions that must make sure that 
performance are sufficient and justified to comply with regulations. 

How is the certification market organised in practice: 

 the role of specialised consultancy firms is important? 

 the large size of projects results in a better compliance? 

 the requirements by insurance companies result in more attention 
for energy regulations (e.g. by imposing the use of certified 
products only)? 

› The role of specialized consultancy firms is important because to prove 
the compliance with the EP regulation, for new or existing buildings, a 
calculation is almost systematically necessary 

› Requirements set by insurance companies have little to do with energy 
performance since guarantees regard more structure safety and 
solidity, and proper use of the building. Nonetheless, insurance in case 
of innovative products is granted only if an independent technical note 
on the product is available. 

› In France, EP quality labels are defined by the regulation for projects 
with better performance than the regulation minimum requirements. 
But to deserve this label, the building has to be energy efficient, but 
also respect conditions about safety and quality of energy performance 
systems, and other criteria of construction global quality. These EP 
quality labels are given by certification organizations as an option of 
standard quality labels (an EP label can not be given without a 
standard label). 
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What happens in practice if during the construction or after the 
completion of a building the proper authorities find out that the 
building doesn’t comply with the EP requirements? 

Non-compliance with construction regulation is an offence with financial 
penalties up to 45000 € against the building owner. Controllers have the 
duty to write down a report when they record a breach, and they must 
send it to the attorney general to require that the owner undertake 
remedial actions to comply with regulation. To start, the procedure is out 
of court with the owner who has to justify the corrective actions for a 
given due-date. If there is no action or non-satisfactory ones during the 
given period, the attorney general starts the justice procedure and decides 
of the prosecutions: new due-date, contractor designated to proceed with 
remedial actions on the owner’s debt, or if it is too late for corrective 
measures, he sets the financial sanction. The attorney general has the 
power to require the building demolition. In general, problems are solved 
during the informal procedure. 

Do the proper authorities have enough expertise to check in practice 
(so not only the paper calculation, but also at the construction side) if 
buildings and certificates comply with the regulations and standards? 

As the EP regulation gets more complex, and the turnover of state agents 
is high, the administration has settled a qualification procedure of 
controllers before they receive their assignment by the ministry to proceed 
to the controls. This procedure is precisely written down in a reference 
document that mentions trainings (technical, legal) to follow, library and 
tools necessary (legal texts, control manuals, report models...) and the 
number of training controls to do with a senior controller. A controller 
qualifies as a senior when he has three years long experience  
 
Concerning visits, there is at least the commissioning visit and sometimes a 
site visit. A computer tool helps controller to prepare the visit and to point 
out which hypotheses should be checked in priority. The main difficulty is 
the control of systems in non-residential buildings and the development of 
non-traditional techniques always more numerous, especially regarding 
RES. About envelope control, detecting defects in the layout of insulation 
products requires a certain experience. 
 
Nonetheless, the role of the controller is to check out products on the 
building and compare with the hypothesis of the calculation. Moreover, 
after visits, the controller also relies on technical papers to find out main 
characteristics. And controllers also form a network and can share 
difficulties. 
 
Concerning certificates, assessors must be certified by a certification 
organization itself certified by an independent committee. The 
certification is valid 5 years. During this period, the assessor must provide 
the certification organization a certain number of certificates to be 
examined (this examination is defined by the certification organization, 
counter visit is not compulsory). 

How is compliance and control of the experts regarding the 
independence and qualification organised in your country?  

State employees are subjected to rules, and in particular to independence 
and objectivity. Controllers have to take a pledge in court et their 
personal responsibility can be charged. Hierarchy also has a role to make 
sure that controls are done properly. 
  
Concerning qualification, it mainly consists in the first qualification 
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training. There is no exam to pass (neither theoretical nor practical) at the 
end of the qualification process to assume if the agent is ready to perform 
controls. The senior controller does not decide whether the junior 
controller is ready or not. But the hierarchy can judge the aptitude 
regarding the first works during the training. Once qualified, there is no 
specified scheme to follow independence and qualification. For instance, 
no counter control is performed. But specific quality control procedures 
(e.g., under ISO 9001) may be defined. 
 
For assessors, certification relies on theoretical and practical examination, 
which has to be renewed every 5 years. Controls are performed by the 
organization that has issued the certification of the inspector on a sample, 
and the certification organization defines rules to suspend certification 
when necessary. Nonetheless, obligation of independence towards the 
owner or buyer, or any contractor or architect that is involved in the 
works, is clearly specified by the regulation. The violation of obligations of 
qualification, certification and insurance for issuing certificates is punished 
by a  1500 € fine for the assessor as well as the owner who uses an 
unqualified person. However, no control of the obligations stated in this 
paragraph are not controlled with a national scheme yet.  
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Germany: Impact, compliance and 
control of legislation 

The implementation of the Energy Performance of Buildings 
Directive (EPBD) did not change the national energy performance 
requirements in Germany, but it has had a ground-breaking effect 
on energy certification. In consequence, the German building stock 
has not become more energy efficient, but energy efficiency has 
reached a higher level of visibility with certificates for new and 
existing buildings and especially for public buildings. The main 
change besides the certificates though was the development of a 
new holistic calculation method that includes heating, cooling, 
ventilation, domestic hot water and lighting. This paper describes 
the way in which Germany is handling EPBD compliance and control. 
The overall implementation status of Germany is described in 
greater detail in IP 73 [1].  

1 > Impact of the EPBD on the national requirements 

Germany had tightened the national energy performance requirements for 
buildings the last time before the Energy Performance of Buildings 
Directive in 2002. With the 2002 energy decree, maximum primary energy 
demands for heating, domestic hot water and ventilation have been fixed. 
The calculation method (consisting of two standards, namely DIN V 4108-6 
[2] and DIN V 4701-10 [3] had to be applied to all types of buildings. 
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The requirements referred to the primary energy demand per square 
meter and year depending on the surface-to-volume-ratio, which has been 
used as an indicator for the compactness of a building in Germany since 
1978. A compact building has less relatively seen less building surface area 
and less transmission losses and therefore less heating needs. 
 
In 2007 a new energy decree was put into force, leaving the requirements 
and the calculation procedure for residential buildings unaltered. For non-
residential buildings a new calculation standard was developed, the DIN V 
18599, taking into account for the first time a detailed approach for the 
ventilation and cooling systems and the energy demand of lighting systems. 
The energy performance requirements were set by using a so-called 
reference building with a fixed set of reference technologies to be 
compared to the actual building (see also IP 71 [4]). By choosing the 
reference technologies from among state-of-the-art technologies, also 
here the general approach was not to tighten the energy performance 
requirements any further. 
 
The focus in the 2006/2007 EPBD implementation period was on kick-
starting the building certification process and developing an advanced 
calculation standard for non-residential buildings that takes into account 
all required energy components. At that time, the energy performance 
requirements were regarded to equal at least average level in Western 
Europe; a further tightening was planned for later. This further tightening 
of energy performance requirements by about 30 % has been fixed in the 
upcoming energy decree, which will be put into practice in autumn 2009. 
 
Therefore the EPBD implementation did not have an influence on the 
energy performance of the German building stock if we regard strictly the 
energy performance requirements. It has to be mentioned that for the first 
time also the use of lighting and cooling energy was limited by integrating 
these energy shares into the total energy performance requirements. Also, 
requirements to the energy performance of air-conditioning systems have 
been fixed.  
 
However,  
› the certificates,  
› the new calculation method,  
› the consideration of renewable energy systems, 
› the information and communication activities,  
› the requirement for inspection of air-conditioning systems and 
› the general discussion on these items  
have placed the energy efficiency of buildings into the focus of the public, 
the building owners and professionals and might thus have led to new and 
existing buildings with a better energy efficiency. 

Additional requirements compared to the EPBD 

There are additional requirements concerning the energy performance of 
buildings if compared with the text of the Energy Performance of Buildings 
Directive, such as: 
› There is no 1000 m² threshold for buildings that undergo a major 

renovation. 
› The energy ordinance includes definitions for regulatory offences 

concerning inspections, insulation of heating pipes, qualifications for 
issuing an energy performance certificate and the completeness and 
punctual availability of the certificate. 

› With the “Erneuerbare Wärmegesetz”(EEWärmeG, Renewable Energies 
Heat Act) [5], Germany has stipulated a 15 % minimum use of 
renewable energy for all new buildings. The ratio of renewables is 
dependent on the type of energy source and runs from 15 % (solar 
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energy) to 50 % (biomass, geothermal). In some federal states the use 
of renewable energy is also required for major renovations of existing 
buildings. 

› The 2009 energy performance decree sets a timeline for the removal 
of electrical night storage heating systems from service. From 2020 
onwards all existing electrical night storage heating systems have to be 
removed depending on the year of their installation. 

Economic calculations as a basis for tightening the energy performance 
requirements 

Several versions of the energy decree have been accompanied by economic 
calculations before fixing the minimum requirements (first maximum U-
values, then maximum energy needs for heating and ventilation, and now 
maximum primary energy values). It has been assessed what kind of 
measures are necessary to make a building meet the new requirements and 
how high the additional investment costs are compared to the previous 
requirements. Those additional investment costs have been contrasted 
with the lower operational costs due to energy savings, and the resulting 
payback periods have been calculated. These studies were not only  
assigned by the responsible ministry but also by the federal states and the 
involved building industry. 

Country policy on renewable energy and conversion factors used 

As the “Erneuerbare Wärmegesetz” (Renewable Energies Heat Act) shows, 
renewable energies have gained great importance in Germany. Many small 
and medium sized companies that manufacture renewable energy products 
(such as solar thermal collectors, photovoltaic cells, wind turbines a.s.o.) 
have been started in the last decade. Especially the PV-production was 
accelerated by the law, which ensures that renewable energy can be fed 
into the grid at rather high tariffs. Though the tariffs are slowly decreasing 
by now, it is still quite cost-efficient to invest in solar cells on the roof. 
 
The table on the left shows the primary energy factors that have to be 
used when calculating the primary energy performance of buildings in 
Germany. Renewable energies like solar and ambient heat are calculated 
with a primary energy factor of 0.0. Wood used as fuel also receives a 
favourable primary energy factor with 0.2. This has to be compared to 
fossil fuels such as oil and gas with 1.1 and even the electricity mix with a 
primary energy factor of 2.7. The primary energy factor for electricity will 
be changed to 2.6 with the updated energy decree of 2009. 

Minimum requirements for ventilation and summer comfort 

There are fixed minimum ventilation requirements for certain building usages 
like for convention halls etc in the health and safety at work act 
(Arbeitsstättenverordnung) [6] and the health and safety at work guideline no. 
5 (Arbeitsstättenrichtlinie ASR5) [7]. A minimum ventilation rate per person or 
per square meter is required. With the new calculation standard for non-
residential buildings, which is based on usage zones, minimum default 
ventilation rates are included in the energy performance calculation. 
Especially for zones and buildings in need of a high air change rate 
(auditoriums, restaurants, kitchens, etc.) it has been proven that the standard 
ventilation rate for residential buildings, that has been used so far for all 
buildings, results in energy needs and uses that do not mirror the reality. 
 
Summer comfort for buildings with and without air-conditioning systems 
has to be proven according to DIN 4108-2 [8]. A so-called solar gain factor 
limits the maximum heat gain due to solar but also incorporates different 
measures to reduce the heat (like solar shading, night ventilation, building 
mass, etc). 
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The health and safety at work guideline no. 6 [9] also includes 
requirements for the indoor air temperature, recommending a maximum 
indoor air temperature of 26 °C. 

Impact of the EPBD implementation on the qualification requirements 
and independency of the energy experts for the certification process 

As mentioned before, the building certification process for existing 
buildings started with the EPBD implementation. For new buildings, energy 
performance calculations and certificates had to be made much earlier. 
Until 2007 the energy performance certificates could be issued only by 
persons authorized by the state to present building documents. Those 
persons are defined in the ordinances of the different federal states and 
include mostly: 
› Architects and civil engineers 
› Experts for acoustics and thermal protection recognized by the state 
The same rules are still in force for all types of new buildings. 
 
For existing non-residential buildings the following persons are entitled to 
issue energy performance certificates: 
› Graduates of architecture, civil engineering, building system 

engineering, building physics, mechanical engineering and electrical 
engineering studies 

 
For existing residential buildings the group of issuers as defined for existing 
non-residential buildings is enlarged by the following experts: 
› Graduates of interior design studies, 
› Craftspersons for construction, interior fittings, building system 

mechanics and chimney sweepers, 
› Technicians authorized by the state, 
all with specific further education. The required educational programmes 
are offered by different institutions. 

Impact on the building market and building prices 

There is no measurable influence of the EPBD implementation on the 
building market and building prices in Germany. Building prices are 
affected much more by the regional, seasonal and general economic 
situation. 
 
The previously unreleased CO2 building report 2009 [10] by the German 
ministry for Transport, Building and Urban Affairs mentions that energy 
performance certificates are becoming more important for the marketing 
of residential buildings. Since July 2008 the Internet portal 
www.immobilienscout24.de analyses the ratio of buildings being advertised 
including an EP certificate: 
› August 2008:  2 % 
› December 2008:  4 % 
 
For 15 % of the buildings with attached EP certificates, the characteristic 
energy performance value for the building is indicated within the 
advertisement text. 

2 > Compliance and control  

Compliance with both EP certification and EP requirements for new 
buildings and buildings undergoing major renovations is in the hands of the 
federal states. There is no authority that checks the EP certificates for 
existing public buildings or buildings that are sold or let. Here the 
responsibility is with the building owner as defined in the German energy 
decree. 
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Sanctions and penalties 

The German energy decree defines in § 27 the following regulatory 
offenses: 
› missing inspections or inspections carried out by unauthorised 

personnel 
› installation of boilers without CE label 
› lacking insulation of heating pipes 
› inappropriate control system for heating system 
› incomplete, incorrect or delayed energy performance certificate 
› issuing of EP certificates by unauthorized personnel 
› incorrect or lacking confirmation by construction companies regarding 

the compliance with EP requirements for major renovations and 
renewed building components or systems 

 
The corresponding penalties are defined in the Energy Saving Act of 2009 
(Energieeinsparungsgesetz – EnEG) [11]. Here, penalties between € 5,000 
and € 50,000 are defined for: 
› regulatory offences against the thermal protection and energy 

efficiency of building systems requirements (EP requirements) and 
regulatory offences against the inspection of building systems and the 
installation of heating control systems: 50,000 € 

› regulatory offences against the issuing of EP certificates (missing,  
delayed, incorrect or issued by unauthorised personnel): 15,000 €  

› regulatory offences against the compliance check procedure or 
incorrect or missing confirmation of private construction companies 
concerning the compliance of EP requirements for major renovations 
or renewed building components or systems: 5,000 € 

 
There are also regulatory offences against the Renewable Energies Heat 
Act as defined in § 17 of the act. Here the offences are divided into: 
› not covering or not correctly covering the generated energy by 

renewable energy (as required); 
› not providing (not correctly or in time providing) the proof for covering 

the generated energy by renewable energy; 
› presenting an incorrect ratio of the covered generated energy by 

renewable energy; 
› not keeping the proof for at least 5 years. 
 
The first 3 offences can be penalised by up to 50,000 € and the last one by 
up to 20,000 €. 

Compliance check by the public authorities 

The compliance check by the public authority is organised differently in 
each state. It varies from the simple check of completeness of all 
documents and plausibility to random expert checks at the construction 
site. 
 
The previously unreleased CO2 building report 2009 [10] by the German 
Ministry for Transport, Building and Urban Affairs states that 70 % of the 
German citizens support the compliance check of the requirements for 
energy efficient renovations. 
 
A special type of compliance check was developed for the updated energy 
decree of 2009: the contractor’s declaration. All contractors having made 
changes at existing buildings that fall into “major renovations”, or having 
added insulations to attic ceilings or having replaced heating boilers have 
to sign a document declaring that these changes fulfill the requirements 
defined in the energy decree. The building owner has to keep the 
declaration for at least 5 years and to show it to the authorities if 
requested. 
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Additionally the chimney sweeper is checking during his heat producing 
appliance check whether electrical night storage heating systems that had 
to be removed are still in use and whether heating and domestic hot water 
pipes that had to be insulated are still uninsulated. He also checks whether 
new central heating systems in existing buildings include an automatic 
night set-back or a night shut-down and an automatic shut-down for the 
pumps, circulation pumps are controlled and installation pipes are 
insulated according to a defined level. If there is any offense to the rules 
the chimney sweeper explains in written form the offense to the building 
owner, fixes a deadline for compliance and if not met, informs the 
authorities. 

Certification market 

The persons qualified for issuing EP certificates have been defined in 
chapter 2. There are no specialised consultancy firms for EP certificates 
though some companies might issue more certificates than others. In 
general the price for issuing certificates is mostly not high enough for 
companies wanting to specialise in that field. The efforts for certificates 
based on calculations are rather high. The prices for certificates based on 
measurements are rather low. 

Government incentives 

In general there are no incentives in Germany for the mere compliance 
with the EPBD or EnEV (Energieeinsparverordnung = energy saving 
ordinance) requirements. Incentives are only offered for buildings that go 
beyond the minimum requirements of the energy decree, given by the KfW 
bank (bank of the state) for: 
› energy efficient retrofit of public buildings 
› energy efficient retrofit of dwellings 
› ecological new buildings 
› energy efficient retrofit of social housing 
 
Exemptions are market launch incentives for certain building technologies 
like wood pellet boilers, solar collectors, micro combined heat and power 
units, etc. 
 
The German government's incentive policy is mostly realised as soft loans 
or subsidies. There are no more tax reductions for energy efficient 
buildings.  
 
Third party financing is used in Germany for some projects but has not 
such a big impact as for example in the US. On the other hand new 
financing systems like intracting have been developed. Intracting is a form 
of “third party” financing where a city or community reserves a special 
fund for the energy improvement of buildings. This fund is spent as 
investment and paid back by the energy savings in order to be then again 
used for the next energy efficient renovation. 
 
Another type of incentives are the rather high tariffs for the renewable 
energy production to be fed into the local grid defined in the law for 
renewable energy for electricity (Erneuerbare-Energien-Gesetz, Renewable 
Energies Act) [12]. 
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Greece: Impact, compliance and 
control of legislation 
This paper aims to summarise how in Greece the implementation of 
the EPBD has changed the national EP requirements and has 
influenced the building stock. It describes the national way of 
handling with EPBD compliance and control and tries to identify 
interesting approaches and possible bottlenecks. 

1 > Introduction 

In Greece there was no specific regulation concerning the energy 
performance and certification of buildings until the Energy Performance of 
Buildings Directive (EPBD). The pre-existing relevant regulations have 
been: 
› the Greek Thermal Regulation, implemented in 1981, which prescribed 

limits for U-values and restricted heat transfer through the building 
envelope,  

› the Technical Codes of the Technical Chamber of Greece (TOTEE): 
2421/86 for the installation of boilers for the heating of buildings, 
2423/86 for the installation of cooling systems in buildings and 2425/86 
for the calculation of cooling loads in buildings.    
 

In 2008, the Greek Law 3661/2008 ‘Measures for decreasing the energy 
consumption of buildings’ was voted, according to which the Energy 
Performance Regulation for Buildings (KENAK) is foreseen. The Energy 
Performance Regulation for Buildings is going to be implemented during 
2009 and it refers to the energy performance of new buildings, as well as 
existing buildings under specific conditions. The new regulation defines the 
methodology for the calculation of the energy consumption of buildings, 
sets the minimum energy performance requirements and prescribes the 
issue of an energy performance certificate, the inspection of boilers and 
air-conditioning systems and the implementation of a national body of 
energy inspectors, in compliance with the European Directive 2002/91/EC.  
 
The calculation method will be based on the simply hourly method (ISO: 
13790:2008 E). The proposed methodology is the asset rating methodology 
(according to CEN) and concerns the classification of a building by its 
energy consumption, taking into account the thermal characteristics and 
the electromechanical equipment of the building.  
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All new buildings, as well as existing buildings >1000m2 which undergo 
major renovation, should be at least category B, according to the limit 
values set in Table 1.  

2 > Impact of the EPBD on the national requirements  

As there were no energy performance requirements in Greece - other than 
the maximum U values for new constructions build after 1981 - the 
implementation of the EPBD clearly has impact on the severity of the 
requirements in terms of energy efficiency. Main changes are: 
› the introduction, for the first time, of the energy performance 

certificate, 
› the definition of specific energy performance levels, 
› the definition of specifications for different building systems, 
› the consideration of renewables in buildings above 1.000 m2  
 
and many more. Additionally, with the implementation of the EPBD, for 
the first time there are requirements for existing buildings >1.000 m2 when 
being renovated.  
 
Similarly, the existing requirements for indoor climate, including airflow 
rates and ventilation requirements, set points for heating and cooling, 
humidity levels, etc., as described in the Technical Order of the Technical 
Chamber of Greece (T.O.T.E.E. 2425/86), are becoming obligatory and 
more widely used. With the Energy Performance Regulation (KENAK), 
climatic zones are increased to 4 instead of the existing 3 in the previous 
national regulation. 
 

 

 

  
Figure  1: climatic zones according to the existing thermal insulation 
regulation of 1979 
 

 
 

Figure 2: climatic zones according to the new energy performance 
regulation (KENAK) 

Table 1: Limit values for energy 
classification according to KENAK 
(Numeric values for Rr and Rs will 
be fixed later) 

Classifi-
cation 

Limit values 

Α 
rREP 50.0<  

Β 
rr REPR <≤50.0  

Γ ( )srr RREPR +<≤ 50.0  

Δ ( ) ssr REPRR <≤+50.0  

Ε 
ss REPR 25.1<≤  

Ζ 
ss REPR 50.125.1 <≤  

Η EPRs ≤50.1  
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In general, the requirements introduced in the country through the KENAK 
do not differentiate much from those of EPBD Art. 7. In specific related to 
the validity of the certificate, the regulation implies that the validity shall 
not exceed 10 years and in case a building, which already has a 
certification, undergoes renovation or extension in a way that affects its 
energy performance, the validity of the certification expires at the end of 
the renovation or extension.  
 
The building sector in Greece corresponds to about 36% of the total final 
energy demand and consumption. The implementation of the EPBD is 
expected to lead to effective measures for energy efficiency in buildings, 
sometimes leading to energy conservations of up to 20 – 40%. Since new 
buildings should meet the minimum energy requirements when being 
constructed, a clear reduction of the energy consumption for new buildings 
is expected and hopefully a change in tendency towards building more 
efficient buildings. Existing buildings with a total area >1000m2, which 
undergo major renovation, will also be upgraded in order to meet the 
minimum energy requirements. National action plans include the creation 
of energy performance certificates, energy audits and measures taken in 
order to upgrade buildings. The proposed requirements are expected to 
change the building market and affect the market prices, especially for 
new buildings. 
 
Although implementation has not yet started, already some technical 
measures for better energy performance of buildings are being taken. The 
Greek Thermal Insulation Regulation already imposes better thermal 
insulation in buildings, as well as the use of double-glazing systems. Every 
day factors, like the energy prices and the rise in temperature, especially 
in the urban areas, are forcing people to think about cost-effective energy 
solutions, like the use of passive cooling techniques (night ventilation, 
solar shading etc.), or even more advanced techniques like cool paints, 
green roofs, PV’s, glazing with thermal breaks and other. The actual 
implementation of such techniques is not yet advanced, but it is expected 
that the implementation of the EPBD in 2009 will boost the market for such 
mechanisms of energy efficiency.   
 
The building market is already being affected. New products promoting 
energy efficiency in buildings have been launched: new insulation 
materials, new types of glazing, cool materials and other building 
products, which contribute to a better energy performance of buildings.  
 
It is anticipated that the owners of the better energy performing buildings 
will be able to demand higher prices for them, since their performance 
means that lower running costs are expected. Conversely, owners of poorly 
performing buildings will have to lower prices, or invest in improving their 
performance, in order to make them attractive. 
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Minimum ventilation requirements 

There are already minimum ventilation requirements set by national 
legislation in Greece. These requirements will not be differentiated by the 
implementation of the EPBD. However, in the new regulation, the audit of the 
air-conditioning system includes the audit of the ventilation system as well. 
 
According to the new regulation KENAK, the reference building is naturally 
ventilated. The ventilation requirements for buildings set by KENAK are 
differentiating according to the use and type of building. For tertiary 
buildings, or buildings with mechanical ventilation, the ventilation system 
of the reference building should fulfill a number of  prerequisites, among 
which: 
› Ventilation according to the maximum expected number of people and 

the minimum quantity of air per person.  
› Mechanical ventilation system is included by heat exchanger with a 

heat recovery coefficient nR=0,6.  

Additional requirements and related regulations 

Besides requirements explicitly demanded by the EPBD, other relevant 
regulations mainly motivate energy efficiency and the use of renewable 
energy. There is no obligation to use renewable energy in buildings. 
However, the objective of the Greek Government is to increase the use of 
renewable energy resources by 20% until 2010. Implementation is often 
slow and bureaucratic. There are, however, good examples of initiatives to 
promote the use of renewable energy, like Law 3468/2006 on the 
electricity production from renewable energy sources and cogeneration 
and the recently proposed financial and practical incentives to stimulate 
as well the low scale and building installation of photovoltaics by 
simplifying the installation procedures. According to those, the PV 
installation up to 10 kWp can be realised with a small permission of works 
by the Ministry of Environment, Physical Planning and Public Works. This is 
a motive for citizens to install PV on their roofs without being involved in 
very time-consuming and costly procedures.  
 
The use of solar collectors appears in Greece from 1980. The wide use of 
solar collectors is due to tax incentives set by the Greek Government in 
the past. According to the new regulation, solar collectors should cover a 
specific percentage of the yearly thermal loads due to domestic hot water 
consumption. This percentage depends on the climate zone and the 
possibility of installation of a solar collector on the roof of the building. 
 
 
Table 2: conversion of final energy to primary energy use. 
 
Final energy use Conversion to primary 

energy  
CO2 emissions per 

energy unit 
[kgCO2/kWh] 

Natural gas 1,05 0,196 

Heating oil 1,1 0,264 

Electricity  2,9 0,989 

Biomass 1,0 --- 
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3 > Compliance and control1 

With the implementation of the EPBD the definition of energy inspector 
and energy expert is being officially introduced for the first time in 
Greece. A group of energy experts will be authorised to serve the 
certification process objectives. This group will be certified by national 
legislation and its task will be to perform energy audits of buildings (new 
and old). The energy experts will be an independent group under 
Governmental supervision. 
 
Energy experts should fulfil specific requirements. They might be 
engineers or experts from other scientific fields related to energy aspects. 
 
There will be a register of energy experts controlled by a national 
authorised Service.  All experts should be registered and should obtain a 
permission in order to carry out energy audits. 
 
The permissions will be categorised by the type of energy audits each 
expert will be authorised to carry out. Specifically, there will be two main 
categories of permissions; category A concerns audits of buildings with a 
total area less than 1000 m2, while category B concerns audits of buildings 
of any total area (including areas exceeding the 1000 m2). Three 
subcategories will define the work field for each expert: energy expert of 
buildings, energy experts of boilers and heating systems, energy experts of 
cooling systems.  
 
There will be a record of Energy Inspectors, Energy Audits and Energy 
Certifications. The record will be in e-version, as database, under the 
responsibility of the Ministry of Development. This database could be 
elaborated for scientific outcomes. 

Compliance of EP requirements and EP certification 

The energy regulation KENAK, will enforce the compilation of an Energy 
Performance Study before construction. The Energy Performance Study: 
 
› will be obligatory for the approval of a building permit, 
› will be a study of the energy characteristics of the building, additional 

to architectural, physical planning, heating, cooling, domestic hot 
water and lighting studies,  

› will substitute the thermal insulation regulation (3661/2008 art.3). All 
calculations related to the thermal insulation of the building envelop 
will be part of the Energy Performance Study.  

 
The Study will be obligatory for new buildings and existing buildings 
>1000 m2 when being renovated and will be submitted to the authorities 
responsible for the building permit. The relevant Town Planning Authority 
is responsible for approval of the building permit and, by extension, for 
approving the energy study.   
 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 
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The checks of compliance of new buildings with the energy requirements 
will be performed by the energy consultants who also issue the energy 
certificate. The energy performance of a building is proved after the 
completion of its construction. If a new building or an existing building 
>1000 m2 which undergoes major renovation, is not classified as at least 
category B, this building will be assessed as illegal construction, according 
to the relevant legislation. In theory, such a  construction has to be 
upgraded to comply with the minimum requirements.  How this will be in 
practice will prove after a few years of implementation of the KENAK. 
 
The energy experts group, responsible also for compliance checks, will be 
consisted by a large number of engineers or experts from other scientific 
fields related to energy aspects that will carry out the audits and will issue 
the certification. Energy experts should follow a training session in order 
to achieve the right to realize energy audits. This procedure allows for 
sufficient expertise at the energy experts side, although the training 
programs are not yet in place.  
 
Existing authorities responsible for checks or compliance (like f.e. the 
Town Planning authorities), may need some upgrading of expertise and 
personnel in order to meet the new expectations. 

Control and penalty imposition 

There will be a responsible Institution who will control the process and the 
quality of energy audits. The Institution will inform and collaborate with 
the Consultative Committee set responsible by the Ministry of 
Development. The Consultative Committee will also be responsible for the 
economic management and accounting aspects for the proper 
implementation of the EPBD.  
 
The quality control of energy audits will be carried out by the Centre of 
Renewable Energy Sources (CRES). Control will be based upon ad hoc 
sampling and will be carried out either ex officio, or upon denouncements, 
or upon recommendation of the Consultative Committee.   
 
In case the quality of the energy audits or the soundness of certification is 
doubtful, the Institution could perform a countercheck and certification by 
another energy expert or by an executive expert from the Committee. 
Extra cost will overload the denouncement.  
 
Once the control is performed and it is noted that the certification 
includes information which is false, the Ministry of Development imposes 
penalties. The Consultative Committee is responsible to inform the energy 
inspector in question 15 days in advance, in order for him/her to answer 
and for the Committee to find out if a penalty should be imposed. 
Penalties related to energy inspectors include: 
› Inspector exclusion from energy audits for 1 up to 3 years. 
› Total inspector exclusion from record. 
 
The Consultative Committee could also impose a pecuniary fine related to 
the severity of delinquency.  
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Incentives 

Several regulations and initiatives provide incentives for improved energy 
efficiency in buildings. One of these is the attractive kWh price for selling 
energy from renewables as defined in the Law for renewables. Several 
banks provide special loans for the integration of photovoltaics in 
buildings.  Additionally, the Greek Government has recently developed the 
Project ‘EXIKONOMO’ which subsidies local government to upgrade the 
energy performance of existing public buildings and the improvement of 
the microclimate of open spaces. The project’s aim is to improve the 
energy efficiency in local level, to promote applicable actions for 
demonstration and to motivate citizens in aspects of energy conservation 
and protection of urban environment.  
 
A draft Law “Measures for the improvement of energy efficiency in final 
use and energy services” defines the legal frame and the financial means 
in order to achieve energy efficiency in the final use. The aim is to 
overcome the barriers in energy efficiency and promote the use of energy 
services of the final user. The Law allows for Third Party Financing of 
energy measures and other incentives to achieve better energy 
performance. 
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Hungary: Impact, Compliance and 
Control of legislation 
The paper describes Impact, Compliance and Control related to 
implementation of EPBD in Hungary. Impact is analysed as a driving 
force towards application of new more demanding requirements, 
and their results. Compliance is referred to fulfilment of country’s 
obligation, whereas control is discussed as a country’s approach to 
quality of legal solutions. 

1 > Hungary: Impact, compliance and control of legislation 

As far as the professional problems are concerned Hungary has completed 
all preparatory actions by January 2006 facilitating the prompt 
implementation of the EPBD early 2006. At that time the text as well as 
the numeric values of the requirements, the algorythm of the calculation, 
a simple software, a printed and an electronic guide were available. Open 
conferences and a web-site facilitated the discussion. A few hundreds of 
interested professionals joined the first training courses. 
 
Although the advancement seemed to be promising the Ministerial Decree 
TNM 7/2006, issued in May 2006 introduced a regulation covering only 
Articles 3, 4 5 and 6 of the EPBD. The regulation is in force since 
01.09.2006. It is to be mentioned that the issue of the Decree would have 
been more delayed but the regular plenary meeting of the Concerted 
Action 1 and its satellite conferences in Budapest convinced the decision 
makers that we are on the right way. 
 
The content of the regulation, covering Article 7 has been discussed and 
published in January 2006, too. Originally asset method has been chosen, 
based on the average climatic data and the “standardised” users’ 
behaviour (the last deducted from statistics in case of residential, office 
and school buildings). The proposed asset method is simply the repeat-
calculation of the design with the input data of the real building (existing 
or under commissioning). This method has been accepted in January 2006 
by the professional society as well, as by the State Office of Housing and 
Building, being responsible for the implementation of the EPBD. 
 
In summer 2006 the State Office has been dissolved, a few of its staff 
members continued their activity in the Ministry of Local Authorities and 
Regional Development. In the new administrative environment the ready to 
publish regulation became a subject of concerns because of the expected 
reaction of the general public, since a new service is spoken of, which is 
compulsory and should be paid, although it was not asked for. New ideas 
have been raised by the Ministry: the certification of existing buildings 
should be based on the energy bills, the cost of certification should not 
exceed the equivalent of about 50 € in the case of single family houses and 
individual flats, the advises, aiming at energy saving measures should be 
optional only. Finally late 2008 a Governmental Decree has been issued on 
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the implementation of the certification: according to this decree the 
certification of new buildings is compulsory from January 2009, that of the 
existing buildings will be started in 2011 only. The category of public 
buildings, obliged to display the certification has been restricted to the 
minimum. 
 
There is no information who is developing or will develop the protocol of 
the energy bill based certification – at least the team, which developed 
the original proposal, is not involved. The method should be used only 
from 2011, however the experts would need some months before the start 
of the activity. 
 
Regarding Article 10 the Chamber of Engineers and the Chamber of 
Architects agreed early 2006 that a common examination board will issue 
the licences for the experts. This agreement has been approved by the 
State Office of Housing and Building. The Chamber of Engineers was about 
to start the exams already in 2006, however, due to the lack of the 
regulation the exams were started only one and half year later.  

2 > Impact of the EPBD on the national requirements  

The new requirements are mandatory for building permits requested after 
September 1st 2006. Building permit must be asked for new buildings as 
well as for major renovation. In the last case the 1000 m2 rule is recently 
applied. The main concept of the requirement system is the separation of 
the components of energy need into distinct categories: components, 
depending mainly on the building and those, depending mainly on the 
users. 
 
Although the distinction could not be “absolute” it is obvious that – at 
prescribed indoor temperature and climatic conditions – the net heating 
energy need to cover the transmission losses depends on the thermal 
envelope of the building whilst e.g. the net energy need to cover the 
domestic hot water consumption relates to the users. According to this 
concept the requirement system has three different levels: the building 
and its service systems must comply with all of them. The levels are the 
followings: 
› Building elements 
› Building 
› Building and service system together 
 
The proof of compliance must be made at two steps: when requesting the 
building permit and after completion of the building.  
 
Regarding the building elements the U-values of wall, flat roof, attic floor 
slab, window, entrance gate, etc. are limited (see a sample in the table). 
The relative high U-value of wall is the consequence of a lobby actions – 
this value correspondes to the best masonry blocks without added 
insulation layer. 
 
Whatever the case of the requirements on the level of the buildings the 
required U-values must not be exceeded. At the same time it is to be 
emphasised that the compliance with the requirements of building 
elements does not guarantee the compliance with the requirements of the 
building as a whole! Many times the requirements on the level of the 
building can be met only if the elements are better – it depends on the 
surface to volume ratio, on the glazed ratio, etc. 
 
Regarding the building as a whole a specific heating load requirement and 
the risk of sumer overheating must be checked. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Building element U 
Exposed wall 0,45 
Flat roof 0,25 
Attic floor slab 0,30 
Heated attic 0,25 
Floor slab over arcade 0,25 
Floor slab over basement  0,50 
Window, non metal frame 1,60 
Window, metal frame 2,00 
Non openable glazing           v 1,50 
Toplit  2,50 
Entrance gate  3,00 
Door 1,80 
Partition wall heated-unheated 0,50 
Partition wall heated-heated 1,50 

 
 
 

 
 
Specific net heating energy 
demand W/m³K vs surface to 
volume ratio. 
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The specific heat load includes all building related components of the 
energy balance, namelly:  
› transmission heat losses including thermal bridge losses, 
› utilised solar gains. 
 
The unit of this specific value is W/m3K, its range is 0,20 – 0,58 (see figure 
on the left). The requirement depends on the surface to volume ratio (in 
other terms on the form factor) of the building. This requirement must be 
met, whatever building use is. Regarding the utilised solar gains there are 
more options: they can be neglected (in this case better insulation should 
be applied), or the gains can be taken into account with a conservative 
value for shadowed facades or the gains can be taken into account with 
differentiated values for the different orientations if solar access is proven 
using shadow mask calculator. The more the utilised solar gains, the lower 
insulation level can be accepted, however no U-value of any building 
elements may exceed the limit, given in the table on the left.  
 
The form of the requirement is the same as that of the national standard, 
being in force since 1993, however, the impulse of the EPBD resulted in 
more serious numeric values. 
 
At the first sight the diagram may suggest that the requirement for larger 
and more compact buildings is very strict, however the reality is the 
opposite: the higher the surface to volume ratio, the more strict thermal 
insulation must be applied. Providing the solar gains are neglected, the 
overall average U-value (including windows, doors and thermal bridges) 
must not exceed the limit, shown in the diagram. The range is 0,44 – 0,67 
W/m2K. The above overall average U value is less by about 40% of the 
value, prescribed in the previous building regulation, issued in 1993. 
 
With regard to the risk of summer overheating only a simple estimation is 
possible since the regulation relates to the building as a whole whilst the 
indoor temperature can be precisely calculated only room per room. The 
regulation aims at the limitation of the expected daily average indoor 
temperature. The input data includes the solar gain, the internal gains, 
correction factors, depending on the possibilities of natural and night 
ventilation and the thermal mass of the building. 
 
It is important to mention that the fulfilment of the specific heat load 
requirement does not guarantee that the requirements regarding the 
building and the services systems together will be fulfilled. 
 
The third level of the regulation includes the building and the service 
systems together. It is expressed in kWh/m2a primary energy need. Gross 
energy need of heating, cooling, ventilation, domestic hot water and – 
except residential buildings – artificial lighting is taken into account. For 
residential, office and school buildings the limitation is prescribed as a 
function of the surface to volume ratio. Numeral values of the efficiency 
and the specific self-consumption of the service systems can be taken from 
the Tables of the Annex unless reliable and more precise figures can be 
given and proven by the designer. For other buildings and buildings of 
mixed use a reference value should be calculated, based on the 
assumption that the specific heat load complies with the requirement and 
the service systems correspond to reference systems, given in the 
regulation. 
 
It is to be mentioned that the compliance with the specific heat load 
requirement does not guarantee that the annual primary energy 
requirement will be fulfilled: it depends on the service systems and on the 
energy carriers. Would be the last ones less favourable, the negative 
consequences must be compensated by better building. 

 
The overall average U value vs 
surface to volume ratio. 
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Impact of the EPBD on the building stock in terms of energy efficiency 

The implementation of the new requirements together with the increasing 
energy cost has a definite impact on the new buildings. Pro forma all 
buildings with a building permit issued after September 2006 meet the new 
requirement, and the majority really does. Energy efficiency became a 
particular aspect in the PR activity of many designers and contractors. The 
demo project SOLANOVA proved that even an existing block of flats, build 
with prefabricated sandwich panels can be renovated according to the 
Passivhaus standard (85 % energy saving compared with the original state). 
The first single family houses which got the Passivhaus qualification from 
the Passivhaus Institute Darmstadt are the recurring topics in the media, 
proving that low energy building is not a mysterious dream but reality. 
Nevertheless the ratio of the new buildings is low – at the recent rate the 
change of the existing building stock would require more than a century. 
 
This is why the refurbishment of existing buildings and HVAC systems is of 
great importance. Investment subsidies in the framework of the 
Governmental Programmes represent an important share. The part dealing 
with residential sector supports an implementation of measures for 
reduction of energy demand in apartment buildings which includes 
automatic control of heating systems, added thermal insulation, change of 
windows, in particular cases implementation of solar systems or heat 
pumps for space heating and DHW. Such programmes existed well before 
the issue of the EPBD and have been renewed and announced regularly. 
 
It is to be emphasized that in the case of major renovation the same 
requirements are to be applied as for new buildings providing the floor 
area exceeds 1 000 m2. The renovation is “major” if the cost of it exceeds 
25% of the price of the building excluding that of the building site and the 
investment is spent for the building shell and/or the HVAC systems. 

Regulations related to energy efficiency and indoor climate  

Excepting the checking of the risk of the summer overheating which is a 
simple estimation for the building as a whole no special requirement is 
prescribed in the regulation since basic requirements (related to air 
change rate, Indoor Air Quality) are given in existing standards or may be 
(up to a limit) subject of agreement between the designer and builder. 
 
A particular problem is the quality categorisation of office buildings. The 
expectations in the highest category (set indoor temperature in winter and 
summer, air change rate) seems to be exaggerated and not well 
established – at least making nearly impossible the fulfilment of the energy 
requirements. 

Does EPBD affect the building prices, the building market and the 
building products? 

No direct impact of the implementation of the EPBD can be proven. Price 
of the residential buildings or apartments depends on many factors such as 
the actual economic situation, the unstable exchange rate of the 
Hungarian currency, the inflation rate, the interest rate, the taxation and 
the subsidy system.  

Regulations related to renewable energy 

The Ministerial Decree 7/2006 includes the requirement that for buildings 
over 1 000 m2. floor area the feasibility of use of renewable energy must 
be checked. The regulation includes the following steps: 
 
Checking the technical possibilities (enough building area of appropriate 
orientation, slope and solar access for collector or PV array, existing 

 
 
The SOLANOVA building before 
refurbishment. 
 
 
 

 
Close up of the SOLANOVA 
building after refurbishment. 
Inlets and outlets of heat 
recovery ventilation and 
collector array canopy  
can be seen. 
 
 
 

 
Qualified Passivhaus in Isaszeg. 
 
 
 

 
Passivhaus in Szada just before 
comissioning. 
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nearby district heating plant and network with free capacity, 
transportation distance and storage facility of biomass). 
 
If one of the above possibilities exists, calculation of the primary energy is 
needed for that system, and calculation of the primary energy need for the 
same building with the reference heating system. 
 
Preference is given to the system with lower primary energy need. 
Nevertheless the feasibility study in financial terms (discounted pay-back 
time, net present value) is not prescribed due to the unstable economic 
and financial situation. 

Impact of the implementation of the EPBD on the qualification requirements 
and independence of energy experts for certification process. 

The qualification requirements have been determined by the Camber of 
Engineers. Certification may be issued by licensed experts. Licence can be 
obtained after having passed the exam. The examination boards consist of 
the representatives of the Chamber of Architects or Chamber of Engineers. 
The applicant must have a BSc or MSc degree in the relevant field 
(Mechanical Engineering with specialisation of HVAC systems or energy, 
Building Engineering, Architecture) and practical experience (the required 
length depends on the degree). In any case the applicant must be 
registered member of the relevant Chamber. 
 
This license is valid exclusively for issuing certificate. The chambers 
provide other types of licenses authorizing other type of activities. 
 
On the other hand the experts are not independent. It has already been 
mentioned that the Governmental Order limited the number of hours spent 
for a certification as well the hourly rate. The expert has no time 
allowance to check whether the building has been built according to the 
design. His/her possibility is restricted to review the calculation of the 
designer and to accept the statement of the contractor that the work has 
been carried out without any change comparing with the design.  
 
The value of the certificate is further decreased by the fact, that 
according to the Governmental Decree the certification is to be issued 
within 60 days after the commissioning of the building. As a result the 
certificate is hardly more than a blank paper. 

3 > Compliance and control1   

Compliance of the EP requirements for buildings  

The fulfilment of EP requirements in respect of the design is acceptable. 
Requirements exist on three levels and are to be applied in case of major 
renovation. Design guides and unified software are available. Technical 
feasibility of the use of renewable energies must be checked. The 
fulfilment of the regulation on all three levels of the requirements is the 
precondition of the building permit. Pro forma the local authorities have to 
check the calculation and the design however many times they settle for 
the declaration of the designer that the requirements are met. 

Compliance of the EP certification process  

No compliance can be spoken of since the certification of existing buildings 
will be started only in 2011. As far  as new buildings are concerned the 
restricted time allowance and hourly rate mean hardly more than a 
signature on a form. 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 
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Qualified Experts 

Certification may be issued by licensed experts. Licence can be obtained 
after having passed the exam. The examination boards consist of the 
representatives of the Chamber of Architects or Chamber of Engineers. The 
applicant must have a BSc or MSc degree in the relevant field (Mechanical 
Engineering with specialisation of HVAC systems or energy, Building 
Engineering, Architecture) and practical experience (the required length 
depends on the degree). In any case the applicant must be registered 
member of the relevant Chamber. 
 
Although participation at training course is not a precondition of the 
examination (since printed guide and interactive electronic guide are 
available) about 1500 practicing engineers and architects joined the 
training courses, run by universities and other bodies. The Chamber of 
Engineers together with the Chamber of Architects started the 
examinations in 2008. The subject area of the examination is the asset 
method of certification since disregarding the before mentioned ominous 
sentence no rules, protocols of certification based on energy bills have 
been published. At this moment (end of 2009 it does not represent a 
problem (!), since the certification of existing buildings will be launched 
only in 2011. Providing the certification method will really be changed for 
existing buildings, the training courses as well as the examinations should 
be restarted or it will be supposed that those having already the licence 
will learn the new regulation on their own. 
 
The intention that certification may be issued by energy suppliers makes 
disputable the independence of experts. 

Quality control 

When the question of the Quality Assurance has been raised the 
responsible ministry has had different offers. One of its background 
institutes as well as both of the Chambers shown interest, all of them have 
had neither experience nor infrastructure for data collection and 
elaboration. The necessary development would have cost of 80-90 Million 
HUF. There was a commercial initiative (from RAMSYS), which has a long 
term experience in the field of data collection and elaboration. It means 
that the data of the certification can be uploaded on-line to a central 
server. During the process the consistence of the data and the accuracy of 
the calculations are checked: in case of any problem the user will receive 
an alert. Data are saved safely, can be downloaded by those who have 
access, data can be filtered and selected for statistical purposes, etc. The 
infrastructure was and is ready to use, the EPB software was added special 
modul for the communication of the server, a few hundreds tests have 
been carried out successfully. No financial support has been requested. 
This offer has not been accepted. Actually the certificates (together with 
many other documents) are collected in a background institution of the 
ministry as a loose pile without checking – the procedure (due to the 
collection of designs) is on the desk of the ombudsman. 

4 > Additional incentive policies related to the EPBD  

Investment subsidies in the framework of the Governmental Programmes 
represent an important share. The part dealing with residential sector 
supports an implementation of measures for reduction of energy demand 
in apartment buildings which includes automatic control of heating 
systems, added thermal insulation, change of windows, implementation of 
solar systems or heat pumps for space heating and DHW. Such programmes 
existed well before the issue of the EPBD and have been renewed and 
announced regularly. 
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As the subsidy budget for each Programme is limited only part of the 
applications are granted. Selection is usually based on the time of 
application (the earlier submission means bigger chance for grant). 
 
Exigency rather than energy consciousness resulted in the wide spreading 
or return of the use of biomass in villages where the boiler and the fuel of 
existing central heating systems have been changed. 
 
A new incentive programme has been prepared. It is based on the Green 
Investment Scheme, paid out of revenues from emission trading. A further 
version called Blue Investment Scheme is under development. In these 
schemes the subsidy depends on the energy efficiency of the renovated 
building: the higher category will be achieved the higher will be the 
financial support. Rules of calculation and monitoring have been 
developed, however due to the unstable economic situation they are not 
implemented yet. This programme will not be restricted to prefabricated 
blocks of flats. Eligible applicant for the subsidy will be private owner, 
housing associations, association of owners and municipalities. 
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Italy: Impact, compliance and 
control of legislation 
This paper aims to summarise how in Italy the implementation of 
the EPBD has changed the national EP requirements and has 
influenced the building stock. It describes the national way of 
handling with EPBD compliance and control and tries to identify 
interesting approaches and possible bottlenecks. This document 
summarizes the situation at July 2009.  

1 > Impact of the EPBD on the national requirements 

The publication of EPBD had a strong impact on the energy policies in Italy. 
Even if a national framework existed before 2002, a new set of legislative 
measures was set up in order to comply with the EU framework. 
 
The energy legalisation for the building sector started in Italy in 1976, as a 
consequences of the world oil crisis[1]. The main content of this law was 
the limitation of the building losses for transmission and ventilation to 
limit the heating system size, as function of the geometry of the building 
and the climatic conditions. It was mainly a power control method, 
without considering the energy efficiency of the building. These issues 
became more important in early 90´s with a new legislative measure [2] [3], 
introducing the energy performance of buildings according to the locality 
and the geometry of the building itself, also requirements on the energy 
system efficiencies were introduced. Figure shows the trend of energy use 
in the building sector, divided in residential and non-residential buildings. 
The first step of legislative framework was based on the evaluation of the 
building energy efficiency taking into account the heating energy use in 
the winter season [4].  
 
DHW, cooling and energy use specifications were added in June 2009 [5]. No 
specific indications are given on the efficiency of the ventilation systems. 
 
The law fixes minimum requirements for the primary energy consumption 
of the building (in kWh/m2 in residential buildings and kWh/m3 in not 
residential buildings). These requirements are fixed depending on 
geometry of the building and the climatic zone. 
 
Minimum requirements for the thermal insulation level of the envelope 
components and for the energy systems are also fixed. To be noted that 
the actual law defines the insulation levels and the heating system 
efficiency which prevents from the calculation of the energy performance 
indicator. 
 
The new minimum requirements led to tighter limits to be respected by 
new buildings, it is estimated that such reduction should be between 15 
and 20% respect to the old calculation method. The actual law does not 
take into account indoor temperature issues. 
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Figure 1: Energy end use in 
Italian buildings since 1990. 
Red: non residential, black: 
residential[6] 
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The data in figure 1 shows a positive trend in the energy consumption 
reduction, even if the intensity is modest. The results is mainly achieved 
by reduced heating consumption partly due to the new energy policy 
landscape and partly, probably, due to milder winters in the few past 
years. 
 
To be noted that the building energy certification procedure has been 
defined with National Guidelines issued on June 26, 2009. The certificate 
must not be exposed in buildings and has a 10 years validity.  
 
The legislative framework is in line with EPBD for what concerns existing 
buildings and the mandatory certification when selling or renting buildings. 
 
The market is moving towards more efficient products, even if eco-
labelling is not introduced in the country and the energy systems control 
did not change since the past energy regulations. The real market push to 
more efficient components is coming more from incentive schemes than by 
the EPBD implementation. Lot of funds were made available for end users 
to take renovation actions (new windows, envelope insulations, solar 
thermal systems, condensing boilers) and this measure is really moving the 
market, while the EPBD implementation is suffering from the long 
bureaucracy procedures. In the future it is very important to  move 
towards reductions in other energy uses. As an example figure 2  illustrates 
how the electric uses share is increasing in these few past years. 
 
Because of this situation the influence of the energy certification on the 
building prices is practically null.  
 
Concerning the use of renewable energies in building, the national decrees 
expressly state that the installation of solar systems for electric and 
thermal energy uses are mandatory. In particular it is required that the 
50% of domestic hot water heating energy is from solar thermal systems. 
The percentage decreases to 20% in historical city centre. This rule can be 
exempted if the impossibility of such installations are accurately described 
in a technical report. This latter aspect is crucial to avoid the installation 
of solar systems in many cases. Also the PV system for at least 1 kWp 
minimum per dwellings is mandatory. 
 
Concerning the primary energy conversion factor, the landscape is not well 
assessed. The fossil fuel conversion is 1, while the electric conversion 
factor is 9 MJ = 1 kWhelectric.  
 
Conversion factors for renewable energies are still missing. Literature 
review values are taken by experts when dealing with solar, biomass, etc. 
 
The actual decrees do not clarify the qualification requirements and 
independence of energy experts for certification process. This is expected 
to come in the forthcoming decree. Today the energy qualification 
document can be signed by a number of professionals, included the 
calculated results without specific experience in this sector. 
 
It is important noting the national legislation allows the single regions to 
manage the energy policies, if they decide not to follow the national 
framework. This implies that while the national government is slowly 
proceeding his route, several regions already started working on a regional 
certification scheme. Local schemes are developed in several are: 
Lombardia Region, Ligura Region, Bozen Province among others. They have 
their methods and their accreditation scheme, situation uneasy if seen 
from a national point of view (i.e. If we will have 20 schemes, 1 per 
regions, in principle an expert should go through 20 accreditation 
schemes!)   
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2 > Compliance  

Professional in charge for the EP calculation has the responsibility to verify 
that the requirements are met. The professional can be the supervisor of 
works or a third figure respect to the building construction company and 
the final customer. 
 
There is a penalty system involving the professionals involved in the 
certification process, with administrative procedures and economic fees. 
In particular this will apply if: 
› the EP requirements does not meet the minimum values as set in the 

legislative acts 
› the EP requirements results to be not true. 
 
In both cases the fee is calculated on the basis of the economic income 
paid to the professional. 
 
Proper authorities (municipalities in most of the cases) can carry out all 
the needed control during th execution of the works or up to 5 years after 
the end of the works. What happen in general is that they have generally 
lack of expertise and moreover very few funds allocated to make controls 
on the proper execution of the work.  
 
It is responsibility of the constructor to supply the certificate by a 
qualified professional to comply with the EP certification. The same 
applies for building renovations. In case of selling or renting, the 
responsibility relays on the building owner. The selling/renting act must 
accompanied by the energy certification. The documentation must be 
presented with all relevant project documents. The municipality approves 
the end of the works only if the energy certificate is supplied. 
 
There is a penalty system involving all the actors involved in the 
certification process, with administrative procedures and economic fees. 
In particular, the works supervisor is responsible for: 
› the correct execution of the work respect to the original design and 

approved variations and 
› depositing the documentation to the proper office of the municipality; 

the constructor and the owner, responsible for the certification 
compliance;  

 
If the supervisor does not respect these responsibilities, he will be fined 
with an amount proportional to his professional fee. 
 
The professionals, in charge for control and maintenance of the energy 
systems, are in charge for the control and compliance of the procedures. 
 
The building contractor and/or owners are responsible for the energy 
certification process, hence they will be fined if they will not comply with 
the procedures defined in the legislative acts. 

3 > Control 

Proper authorities (municipalities or other national or local authorities for 
public buildings) have generally lack of expertise and moreover very few 
funds and resources allocated to make controls on the proper execution of 
the work. This is a bottleneck the country experienced in the past 
decades, when no serious penalty and control actions were disposed in in 
the case of  violated energy requirements. 
 
At national level there is no qualification control: to be member of a 
professional board (engineers, architects and so on) is enough for issuing 
an energy certificate, but at regional level different procedures of 
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qualification are foreseen. An auto-declaration of not being in position of 
conflict of interests is enough for proving the independence of the 
professional. 
 
The certification market did not really start in Italy yet: the decree that 
regulates the matter has been delivered few weeks ago. The lack of 
procedures for experts has been another point that slowed down the 
process. 

4 > Incentives 

In this framework energy consultancy is a privilege for few large projects 
where, moreover, the attention towards the energy efficiency is moved by 
a general increased interest for the low-carbon strategies, more than by 
the national certification scheme. 
 
Some incentive policies related to EBPD were applied during the last 
couple of year. It’s foressen a 55% reduction in tax for some energy 
measures, related to the improvement of insulation of the building 
envelope, the heating system and the installation of solar thermal systems. 
The scheme is dedicated to the building renovation. 
 
Other efficiencies measures are covered by the 36% reduced taxation 
scheme, which cover generic refurbishment measures, including some 
Other incentives can be found at regional level, they are related to 
different measures and the fund are assigned by dedicated tenders. 
 
Certain techniques (mainly those involving cooling or lighting) have not yet 
been subsidized because the certification scheme did not cover the whole 
area, as designed in the EPBD. Other techniques will probably be subsidize 
in the future in consequence of recent enlargement to cooling and lighting 
loads certification procedures. 
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6. Rapporto Energia Ambiente 2008 - ENEA 

 
 
Disclaimer: 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. 
 
© European Communities, 2009  
Reproduction is authorised provided the source is acknowledged 
 

ASIEPI partners: 
BBRI (BE; technical co-ordinator), 
NKUA (GR; financial & 
administrative co-ordinator), TNO 
(NL), IBP (DE), SINTEF (NO), CSTB 
(FR), Cete de Lyon (FR), REHVA 
(BE), ENEA (IT), AICIA (ES), NAPE 
(PL), VTT (FI), E-U-Z (DE), Enviros 
(CZ), SBi (DK) 
 
Associated partners:  
Eurima (BE), PCE (BE), ES-SO (BE), 
EuroAce (BE), FIEC (BE), Acciona I 
(ES) 
 
Subcontractors: 
Kaunas University (LT), University 
of Budapest (HU), University of 
Bucharest (RO), BRE (UK), UCD (IE) 
 
Link: www.asiepi.eu 
 
 
 
Original text language: English 
 
 

Page 59



 

 

Lithuania: Impact, compliance and 
control of legislation 
The paper describes Impact, Compliance and Control related to 
implementation of EPBD in Lithuania. Impact is analysed as a driving 
force towards application of new more demanding requirements, 
and their results. Compliance is referred to fulfilment of country’s 
obligation, whereas control is discussed as a country’s approach to 
quality of legal solutions.  

1 > Impact of the EPBD on the national requirements 

The main provisions on the energy performance of buildings and the 
certification of the energy performance of buildings are described in the 
Law Amending the Law on Construction no. x-404, adopted 17 November, 
2005 by the Parliament of the Republic of Lithuania. The calculation 
procedure is described in Technical regulation of construction STR 
2.01.09:2005 “Energy performance of buildings; Certification of energy 
performance of buildings“, adopted on 20 December, 2005 by the order 
no. D-1-624 of the Ministry of  the Environment. The procedure to qualify 
for a right to certify energy performance of buildings is described in 
Technical regulation of construction STR 1.02.09:2005. 
 
The software for calculation of EP of buildings was prepared and adopted 
by the Ministry of the Environment. The training program, rules and 
procedures for experts were adopted by the Orders of the Ministry of the 
Environment. The institutions responsible for the training and attestation 
of experts were appointed. The Commission was constituted for the 
attestation of the experts.  
 
Regulation shall be applied for estimation of energy performance of heated 
residential and tertiary sector buildings and for certification of energy 
efficiency of the buildings. The targets of the Regulation are action on 
environmental protection, rational and economic use of energy sources 
(petroleum products, natural gas, solid fuel etc.), which are the most 
important sources of carbon dioxide emission; Forming the presumptions of 
effective energy consumption in residential and tertiary sector buildings, 
for energy demand management; Reduction and limiting of the emission of 
carbon dioxide into the environment; provisions; that construction 
products and the engineering installation shall be designed and built in 
such a way, that energy consumption shall be as low as possible with 
regard to local climate and the comfort of inhabitants. 
 
The implementation of the EPBD and related national legislation creates an 
independent control system of energy performance of buildings. New 
buildings shall meet the minimal requirements of energy performance and 
the optimal use of factors relevant to enhancing the energy performance 
of the buildings shall be promoted. The implementation of requirements of 
energy performance determines the fulfilling of indoor climate 
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requirements. The requirements presented in the national legislations of 
Lithuania fully conform to the requirements of EP presented in article 7 of 
the EPBD. Major repairs of existing big buildings shall be considered an 
opportunity to implement effective energy saving measures with the aim 
of increasing the energy efficiency of the buildings. Technical measures for 
better energy performance then indicated in EPBD are coming in 2010. 
With the beginning of EP certification of buildings, a relationship between 
the EP and the price of the building emerged. Minimum ventilation 
requirement are for residential buildings only, however, the 
implementation of EPBD results in the ventilation systems evaluation for 
all types of buildings.  There are no requirements for use of renewable 
energy sources in buildings, but the Government policy is to promote such 
action. At the moment the evaluation of energy performance of buildings 
is based on the calculation of energy demand for heating. With the 
establishment of the Directive, a new independent system of qualification 
requirements, training, further education and control of experts of EP 
certification of buildings was created.  

2 > Compliance and control of EP requirements 

Certification requirements for new buildings came into force on January 
1st, 2007. Requirements for new buildings are: 
The energy performance class of new buildings (or building part) must be 
not worse than class C. This requirement is valid for all new buildings, for 
which the set of the design terms (references) was issued before the 
Regulation came into force (January 4th , 2006).  
 
Certification requirements for existing and refurbished existing buildings 
came into force on January 1st, 2009. Requirements for existing buildings 
are: 
The energy performance class of large buildings (or building part) with a 
heated area of more than 1000 m² after major renovation must be not 
worse than class D. This requirement is valid for all buildings undergone 
major renovation, for which the completion of the design terms were 
issued after the Regulation came into force.  
 
All building certificates are published on the internet. The certificates of 
energy performance are obligatory for new buildings before the procedure 
of acceptance of structures as serviceable, as well as for buildings 
(building part) for sale or rent. Buildings that do not conform to the EP 
requirements cannot be accepted as serviceable, their performance must 
be improved to conform to the minimal requirements. The experts must 
inspect the building, the methods of determining the building 
characteristics are chosen by the expert. The responsibility for the validity 
of  EP of a building lies on the expert. 

3 > Compliance and control of EP certification  

The first certificate of the energy performance of a building was issued on 
10th of  January, 2007. The Certification Center of Construction Products 
under the Ministry of Environment was appointed to manage the 
attestation of experts and the registration of certificates of the energy 
performance of buildings. Enclosed with the certificate, general 
information about the building collected by the expert is sent to 
Certification center database.  A representative of the Certification Center 
or a different certification expert delegated by the representative is 
permitted to carry out a primary evaluation of the certification process 
and the validity of certification. Should instances of improperly carried out 
certifications be determined, the expert may have his certificate of expert 
limited or discarded.  
 
The certificates of energy performance are obligatory for new buildings 
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before accepting them as serviceable, as well as for buildings (or building 
part) for sale or rent. 
 
No legal action involving the building can be carried out without a valid 
certificate. 
 
The qualifications required from the experts are: engineer diplomas with 
experience of three years in construction, special training courses and 
required certification practice of three buildings. 
 
Expert’s training program was prepared on June 21st, 2006 and adopted by 
the Order no. D-1-305 by the Ministry of the Environment. The training 
courses for experts started in November and the first group of 30 experts 
was attested on December 11th, 2006. At the moment, 250 experts have 
been attested. The software has been prepared and adopted. Two 
institutions were appointed as teaching organisations for experts: Institute 
of Architecture and Construction of Kaunas University of Technology and 
Quality Management Center of Vilnius Gedimino Technical University (32 
hours of training and three certified buildings as practical experience). 
Revision training program of experts takes place every 5 years. 
 
The expert may belong to company or act as a private entity. The sole 
responsibility for the validity of the results of certification lies on the 
expert. 

4 > Future planning  

From 2010 onwards, the Lithuanian Government plans to subsidize only 
those building modernization projects upon completion of which a level of 
heat consumption no higher than the regulated. These regulated 
requirements for renovated buildings are approximately 30 %  stricter than 
the minimal D class requirements.  

5 > References 
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Netherlands: Impact, compliance 
and control of legislation 
This paper aims to summarise how in the Netherlands the 
implementation of the EPBD has changed the national EP 
requirements and has influenced the building stock. It describes the 
national way of handling with EPBD compliance and control and 
tries to identify interesting approaches and possible bottlenecks. 

Throughout the paper the situation in the country is described on the 
following four subjects : 
› Impact of the EPBD on the national requirements 
› Compliance and control of both EP requirements and certification 

systems 

1 > Impact of the EPBD on the national requirements 

Before the implementation of the EPBD, the Netherlands already had an 
energy performance method and requirements in place. There also was 
some experience with a voluntary system for labelling the energy 
performance of existing buildings. In general terms the impact of the EPBD 
mainly lies with the labelling system for existing buildings which changed 
from voluntary to mandatory. For new buildings nothing directly changed 
on a global level, because the Netherlands already acted according to the 
EPBD. 
 
Due to this history, it is not evident to distinguish if the Dutch situation is 
impacted by the EPBD implementation from what would have been there 
anyway. In the discussions below it is left aside whether the impact is 
directly due to the EPBD implementation or to national policies which were 
already in place. The Netherlands already planned to tighten their 
requirements. Without the EPBD the same effects would have occurred. 

Impact on energy efficiency 

The energy performance requirements have affected the energy efficiency 
level of new buildings. When in 1995 the first energy performance 
requirements were set, these levels represented more or less the levels of 
energy efficiency which were possible to realise with an acceptable 
increase of building cost. In the following period, the requirement levels 
were tightened every few years. Various studies [1, 2] show that these new 
levels indeed resulted in more energy efficient buildings, although no 
percentages are given. 
 
Little is known about the impact of the certificate on the energy efficiency 
of the existing building stock. Few privately owned houses have a 
certificate. A sample survey of 100.000 house-transactions in the first 9 
months of 2008 [3] shows that less than 20% of these houses have a 
certificate. 50% of these certified houses have a C or D label, 35% have a 
“green” (A, B or C) label, 39% a “red” label (E of worse). An interesting 
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result of the study is that having a “green” label (A, B or C) has a positive 
effect (although small) on the transaction price and on the time a house is 
for sale compared to having a “red” label. 
 
A large part of the housing stock in the Netherlands is owned by housing 
corporations. While privately owned houses that are rent or sold should 
have a certificate from January 2008, housing corporations who certified 
their whole building stock at once were exempted until January 2009.  A 
far larger percentage of these houses have a certificate when they are 
rented out. Several housing corporations even base improvement plans on 
the information from the labels when they certify their whole building 
stock. 

Impact on indoor climate 

In the first years of the EP legislation in the Netherlands the focus was 
mainly on the energy use for heating, even though the method took into 
account other energy uses as well. To prevent this trend from leading to 
overheating in houses and to stimulate passive cooling measures, the 
energy use for summer comfort was introduced. With this introduction of 
the summer comfort module in the EP calculation, passive cooling 
measures have an effect on the EP level of the house, even though no 
cooling system is present. The problem of overheating is still an aspect of 
concern, but discussions in the Netherlands related to possible effects of 
EP legislation on indoor climate mainly focus on indoor air quality. No 
studies are known to the author which show this correlation, but with the 
further tightening of the EP requirements this is a growing aspect of 
concern. 

Additional regulations 

In addition to EP regulations, new buildings need to comply with minimum 
insulation regulations and minimum air tightness regulations. Concerning 
indoor climate there are regulations related to daylight and view as well as 
to minimum ventilation capacity. Generally seen, these additional energy 
efficiency regulations do not apply to existing buildings, but the additional 
indoor climate regulations related to ventilation and daylighting do 
(sometimes in an adjusted form). 

Impact on energy measures 

Many technical measures for better energy performance were introduced 
and implemented in buildings since the introduction of the EP regulation in 
the Netherlands in 1995. The main trend has been product improvement 
[4]. Some examples of this are improvement of thermal insulation (floors, 
facades, roofs as well as windows), improvement of efficiency of 
condensing boilers, improvement of efficiency of heat recovery systems of 
ventilation, change from AC to DC fans, improvement of lighting systems so 
that less installed power is needed, etc. But also new techniques have 
been introduced, e.g. heat recovery systems of shower water and demand 
driven ventilation systems. Due to the implementation, also the skills to 
apply these techniques were improved. However, these effects are not 
solely related to the introduction of the EPBD.  

Impact on building prices and building products. 

With every step of reducing the energy performance level the procedure in 
the Netherlands has always been to perform a study on cost-effectiveness 
and to tighten the EP level to a cost-effective level. By announcing the 
reduction of the EP level far in advance, the industry has time to adapt 
and develop improved and innovative systems. Industry uses the EP 
regulations as a PR instrument for their improved products.  
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Renewable energy 

The use of renewable energy sources is an integral part of the energy 
performance method (solar collectors, photo voltaic systems, heat pumps). 
There are no additional regulations which make the use of renewable 
energy obligatory in some situation.  

2 > Compliance and control1  

EP requirements  

When planning a new building, a building permit is only provided when an 
EP calculation proves the EP requirement for the building type in question 
is reached. No certificate or training is needed to provide this calculation. 
The local authority has the responsibility to check if the calculation is 
correct. All parties taking part in the building process have the 
responsibility to build according to the building permit. The local 
authorities have the right to check this (at design stages on paper and in 
practice on the construction site). 
 
As argued before, it is clear that the lower energy performance levels have 
had a positive effect on the energy efficiency of buildings [1, 2]. On the 
other hand there is doubt about the level of compliance to the EP 
regulations [e.g. 5]: for all new buildings an EP calculation is made and the 
calculation result will always meet the EP requirement (otherwise no 
Building Permit will be given), but it is unknown to what extent the 
calculated value will be totally correct and all energy saving measures 
used in the calculation will be implemented as such in practice.   
 
Sanctions in case of non-compliance with EP-requirements can be imposed 
by the local authorities. In an early stage of the building process they can 
refuse the building permit. Once the construction is started they can stop 
the construction process until the omissions are solved. Once the 
construction is finished the local authority can forbid the occupation of the 
building. Stopping the construction process happens in practice, but 
because of the large economical consequences it is seen as a severe 
sanction and therefore not used regularly. Forbidding occupation is even 
more severe and is nearly ever done.   
 
The amount of knowledge needed to check compliance in practice is large, 
often too large for the local authorities to do a proper control, especially 
where it concerns knowledge related to systems. And even if this 
knowledge is present, the capacity is lacking to do a severe check. Several 
instruments have been developed to help local authorities with this 
process [6]. An interview with inspectors of the local authorities of cities 
with more than average expertise shows that even in their cities the lack 
of capacity, knowledge and possibility for sanctions are a large problem 
[7].  

EP certification  

Advisors who provide the EP certificate need to be certified. Accredited 
Bodies control these advisors by checking their EP certificates on a random 
check basis.   
 
The regulations oblige that all buildings which are build, rented or sold 
have a certificate. Buildings which are build can (and almost always will) 
get an exemption: the permit is equivalent with the certificate. In 
practice, houses which are rented or sold often lack the certificate, 
especially in the private market (see paragraph 2 of this paper). 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 

Page 65



ASIEPI > P169_Netherlands_Impact_compliance_control_ASIEPI_WP3.doc 4 

There are no sanctions when no EP certificate is made, however the buyer 
can make a demand that a certificate is made based on the civil code.  
 
The quality control scheme comprises the double check on the site 
executed by the accredited body (this is done by random checks). 
 
At this moment there are a few hundred certified companies which can 
give an energy certificate. They range from consultancy companies 
(construction, building physics, systems), construction firms, real estate 
agents, housing corporations to electricity companies. They range from 
one-man companies to large firms [8].  

3 > Incentives 

When the certificate was introduced, there were no additional incentive 
policies, but these are being introduced now: 
› Tax reductions are possible when investments on energy savings are 

made, e.g. via green mortgages.  
› Lower VAT on labour costs for applying insulation (existing houses). 
› Subsidies for installing solar collectors, heat pumps or microCHP 

(existing houses).  
› “Meer met minder (More with less)” incentives premium based on the 

extent of improvement of the energy certificate (few hundred EUR, 
existing houses). 

› In order to repair the split incentives in the rental sector (the owner 
has to do the investment, while the renter has the benefit of the lower 
energy bill) the maximum rent an owner is allowed to ask for a house 
will be coupled to the energy label.  
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Norway: Impact, compliance and 
control of EPBD legislation 
This paper explains how the EU Energy Performance of Buildings Directive 
(EPBD) has changed the national Energy Performance (EP) requirements 
and influenced building practices in Norway. Furthermore, it describes the 
national way of dealing with EPBD compliance and control and identifies 
interesting approaches and possible bottlenecks. 

1 >  IMPLEMENATION STATUS, 2010 

Although Norway is not an EU Member State (MS), it is implementing the 
EPBD because Norway is part of the European Economic Area (EEA). The 
status of national implementation of the different elements of EBPD, are 
described below: 
 
> EP calculation standard: A revised national standard for building EP 

calculations was published, NS 3031:2007[1], with a minor revision due 
in 2010. It is based on ISO 13790. At the same time a new standard for 
building area & volume calculation was published, NS 3940:2007[2]. 

> Building regulations: Revised EP regulations[3] for new buildings and 
major renovations were issued 2007-02-01 with a 2.5 year transition 
period. They will be further tightened in July 2010. 

> Energy Act: The revised national Energy Act[4], including energy 
labelling and inspection schemes, came into force 2010. Detailed 
regulations for certification & inspection are implemented. 

> Certification: The labelling scheme is already operative, but will not 
be obligatory for all buildings before July 2010. There are two different 
schemes for (a) houses, and (b) all other buildings. Scheme (a) permits 
self-assessment, whereas (b) is open for qualified users. 

> Inspection: The inspection scheme is operative and in full accordance 
with EPBD Article 8, extended to include ventilation systems. Existing 
buildings shall be inspected within 2 years. 

2 >  IMPLEMENTATION OF EPBD BUILDING REGULATIONS 

2.1 EP calculation software 

Improvements to the national EP calculation standard: In 2007, the 
national EP calculation method (NS 3031) was greatly improved by 
harmonizing it with ISO 13790. Whilst the previous version calculated only 
annual space heating demand, the revised version can calculate energy use 
at any stage in the energy supply chain (see Fig.3), i.e. net energy 
demand, delivered energy (bought energy), primary energy, or GHG 
emissions. You may use any software that conforms to NS 3031, or that is 
verified with EN 15265. This means that a lot of well-established software 
may still be used (e.g. ESP-r, EnergyPlus, VIP+) in addition to new home-
grown user-friendly software that has been developed based on NS 3031, 
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most notably the free web-based Energy Certification software, and also 
some stand-alone applications (e.g. ‘SIMIEN’, or a spreadsheet by SINTEF). 
 
Some special features of the revised EP calculation standard: 
> The standard has general applicability, so can be used for building 

permit applications, energy labelling, indoor climate prediction, etc. 
The same input data can be used in calculations for both permits and 
labelling. 

> For all buildings with AC-equipment, and all buildings of certain types 
(offices, retail, hospitals, universities) the EP calculation must be 
hourly dynamic instead of quasi-steady monthly. 

> The new standard is published with a climate data file of hourly data 
from Oslo. This climate data must be used in EP calculations for 
building permits and energy labels throughout the country. This aids 
standardization of construction. However, future tightening of the 
building regulations will necessitate more climate zones. Naturally, the 
user is should use other hourly climate data in simulations of indoor 
climate, wherever the local climate differs from Oslo. 

> In the case of EP calculations for building permits or labelling, some 
input data is ‘fixed’. These are mostly parameters related to occupant 
behaviour: internal heat gains (equipment, people), hot water use, 
operating hours, and set-point temperatures for heating & cooling. 

> Some other input data has ‘default’ values that the software user must 
use if they have no documentation. This includes for example: thermal 
bridges, lighting energy, minimum ventilation rates, and a long list of 
energy system efficiencies (e.g. boilers & heat pumps). The values can 
of course be changed if the user has specific documentation. The 
requirement for documentation is quite relaxed in practice. 
  Incidentally, if the building has automatic controls, the default 
lighting load may be reduced by 20 % without documentation of lighting 
performance. Similarly, in the case of DCV-VAV (demand-controlled 
ventilation with variable air volume), the design ventilation rates may 
be reduced by 20 % without documentation of true average flow rate. 

> The EP calculation method prescribes the use of a very low set-point 
room temperature (22°C) if room cooling is to be installed. This 
artificially low set-point is meant to discourage installation of 
mechanical cooling by giving it a high energy penalty. However, there is 
a loophole in the case of central ventilation cooling, for which the set-
point temperature is not limited by the EP calculation standard. 

> Buildings that receive high solar gains must be zoned in the EP 
calculation. This ensures more accurate calculation of cooling demand 
and indoor climate. 

2.2 Changes to the building regulations 

The building regulations were tightened in 2007, and there will be slight 
changes in 2010 [3]. 
 
Simple yet flexible approach: Both the previous (1997) and new 
(2007/2010) regulations give two alternatives for checking compliance with 
the EP requirements for building permits, there are: 

> (a) A simple checklist of prescriptive energy-efficiency measures, such 
as U-values. The benefit of this simple approach is that it does not 
involve any calculations, and is immediately understandable to laymen. 
To get a permit for a new building that does not comply with the whole 
checklist, one must have compensatory energy measures, and follow 
alternative (b): 
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Fig.3: Illustration of net & 
delivered energy, and primary 
energy type 
 
 

 
Fig.4: ‘SIMIEN’ software with 
dynamic hourly energy 
calculations according to 
NS 3031 
 
 

 
 
Fig.5: Simple one-page 
spreadsheet from SINTEF 
according to NS 3031. 
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> (b) Conduct EP calculations using software that complies with standard 
NS 3031. Calculated energy consumption shall not exceed maximum 
limits [(kWh/m²)/yr] defined for different building categories. 

The two alternative approaches above are compatible, i.e. a building that 
complies exactly with checklist (a) will have approximately the same 
calculated energy use [(kWh/m²)/yr] as the maximum limit set in 
alternative (b) for each building category. There is of course a deviation 
due to building geometry. There are also minimum requirements (e.g. 
maximum U-values and airtightness) that must be satisfied in all cases. 
 The U-values in the 2007/2010 regulations were chosen based on a 
technical & economic national study. They are incidentally the very close 
to the cost-optimum U-values estimated by Ecofsys for Oslo climate [5]. 
 
Changes to the checklist requirements, i.e. alternative (a): 

Parameter 1997† 2007/2010 
Wall U-value [W/m²K] 0.22 0.18  
Roof U-value [W/m²K] 0.15 0.13 
Floor U-value [W/m²K] 0.30 0.15 
Windows/doors [W/m²K] 2.0 [1.6*] 1.20 
Thermal bridges [(W/K)/m²floor] † 0.06 [0.03*] 
Airtightness, n50 [h

-1]  1.5 [2.5*] 
Heat recovery [%]  80% [70%*] 
Specific fan power [kW/(m³/s)]  2/1‡ [2.5*]  
Glazing area [% of floor] 20 % 20 % 
Night-time setback [°C]  19 °C 
Minimum requirements:   
Wall U-value [W/m²K]  0.22 ▫ 
Roof/floor U-value [W/m²K]  0.18 ▪ 
Windows/doors [W/m²K]  1.60 ▪ 
Airtightness, n50 [h

-1] 1.5 [4*] 3.0 ▫ 
Solar shading / glazing system  gt<0.1 if no A/C 
RES % of heating demand  ≥ 40% 

*   Special values for dwellings (single- or multifamily) in square brackets. 
†   Thermal bridges included in U-values in 1997 regulations. 
‡   Daytime(occupied)/night-time(unoccupied) Specific Fan Power (SFP)  
▫  No minimum requirements for log constructions. 
▪  Stricter minimum requirements for log constructions over 150 m². 
 
Changes to EP calculation requirements, i.e. alternative (b): 
The 1997 EP calculations limited only space heating demand, while the 
1997 ‘checklist’ approach did not regulate ventilation heat loss at all, and 
thus posed a loophole to avoid for heat recovery. 

This loophole was closed in the 2007 regulations, which have a 
much more complete ‘checklist’ including parameters that affect both 
space heating & cooling demand. Similarly, alternative (b) sets limits on 
the building’s total net energy demand(1) [(kWh/m²)/yr], and thus 
encompasses all heating & cooling energy. Primary energy use is limited by 
a simple requirement that ≥40 % of a building’s heat demand shall be 
supplied by renewable energy carriers other than electricity or fossil 
fuels(2

Energy labelling is based on calculated delivered energy (bought 
energy) and a secondary label for the fraction of primary energy that is 

). This percentage will be increased in the near future. District 
heating originates mostly from refuse, which must be burnt anyway. There 
is still discussion on the choice of primary energy weighting factors in 
Norway, partly due to uncertainties about import/export of electricity, 
combined with local hydroelectricity, and on the ‘renewableness’ of 
district heating. 

1 As defined in ISO 13790. Total net energy required for heating, cooling, 
ventilation, hot water, and all electrical equipment & lighting, taking account of 
solar & internal gains on the building’s heat balance. Independent of energy 
delivery system efficiency (e.g. efficiency of boilers, heat pumps, solar collectors). 
2 Small buildings (<17000 kWh/yr) are exempted from this requirement. 

 
Fig.6: Progressive tightening 
of wall U-value requirements 
in Norway since 1949. [source: 
NVE] 
 

 
 
Fig.7: Holiday homes <150 m² 
and all log houses have more 
lenient U-value requirements, 
but are otherwise exempted 
from the EP requirements 
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from renewable sources. The certificate also declares the measured energy 
consumption [kWh/yr] and the expected calculated for the local climate.  
The table below summarizes parameters that have been added/tightened: 
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Number of building categories 1 7 1 13 13 - 

Heat 
loss 

U-values █ █  █*  █* █  
Thermal bridges █ █  █*  █* █  
Infiltration  █  █*  █* █  
Heat recovery  █   █*†  █* █ █ 

Energy 
use 

Heat recovery defrost   █ █ █  
Fan energy (SFP)   █ █ █ █ 
Space heating  █ █ █ █ █ 
Hot water (DHW)   █ █ █ █ 
Pumps, lighting, eqpt.   █ █ █  
Space cooling   █ █ █ █ 
System efficiency     █ █ 

Minimum  
require- 
ments 

U-values  █  █*  █*   
Airtightness (n50) █ █  █*  █*   
Ventilation rates █ █ █ █ ● █ 
Thermal comfort █ █ █ █ ●  
Window area (< %floor) █   █†  █†   
Glazing solar properties    █†  █†   
% renewable energy   █ █ ●  

*   Indicates parameters from the last building regulations that were tightened in the new 
EPBD building regulations in 2007. 
†   Small revision of the building regulations in 2010, for non-residential buildings: Heat 
recovery and limiting window area and glazing solar gain factor (g-value). 
●  There is a secondary label for % renewable energy. Also the ventilation rate and indoor 
temperature set-point should comply with minimum values. 
 
Ensuring long-term building quality: Two important features of the 
Norwegian approach to EPBD implementation are: 
(1) the regulations limit net energy demand, thus ignoring the efficiency 

of energy delivery systems (e.g. boiler efficiency), and 
(2) the EP calculation standard fixes input data related to occupant 

behaviour, including all heat gains (equipment, people, default 
lighting), hot water use, operating hours, set-point temperatures for 
heating & cooling, and minimum ventilation rates. 

The combined effect of these two features has two benefits: 

>   It will ensure long-term and uniform quality of all building 
envelopes. It prevents misuse whereby a building designer could cut 
corners on thermal insulation by making overly optimistic assumptions 
about low-energy technical building services, building operation, and 
occupant behaviour. These can easily change/deteriorate over the 
lifetime of the building. Misuse has been further mitigated by placing 
limits on minimum U-values and airtightness. It seems sensible to that 
system efficiency affects the energy label but not building permit 
applications. Energy labels will be updated over the building’s lifetime, 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.8 
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thus capturing any changes to the energy systems. Systems have a 
shorter life than the building, and are cheaper to upgrade. 

>   A building’s energy label is calculated assuming fixed ‘typical’ user 
behaviour and internal heat gains. This is sensible because occupants 
might not have the same habits/activities as previous owners/tenants. 
User behaviour can have a significant impact on energy use. 

And two downsides: 

>   The fixed input parameters in the EP calculation can pose a barrier 
to some innovative building services, especially ones that reduce 
internal heat gains (e.g. Energy Star equipment), hot water usage (e.g. 
water-saving showers), or that exploit adaptive thermal comfort. 
However, other innovative systems can in principle be accommodated 
in EP calculations with little problem (e.g. light dimming/ VAV/ 
efficient heating/cooling systems, insulated night shutters), given 
proper documentation and capable software. 

>   Another consequence is a distinction between air-to-air heat 
exchangers and air-to-air heat pumps in ventilation units. Unlike heat 
exchangers, heat pumps are considered an energy delivery system, and 
thus reduce bought energy but not net energy demand. This could 
affect the market for ventilation units with heat pumps. However, this 
effect might be mitigated by the energy labelling scheme, which is 
based on delivered energy. 

 
Building categories: The number of building categories has been doubled 
from 7 to 13 (Fig.9). Multifunctional buildings should be subdivided into 
zones chosen from the 13 categories. 

Vacation property (e.g. weekend cottages) was previously 
exempted from the regulations. Those above 50 m² are now included, 
because they are becoming increasingly luxurious, some with year-round 
heating. Small ones (<150 m²) need only satisfy the minimum 
requirements. Also log cabins/homes need only meet minimum 
requirements, to uphold cultural heritage. Antiquarian buildings and cold 
storage buildings are also treated specially. 

The regulations apply to new buildings and major renovations. 
‘Major renovations’ is generally defined as over 50 % of the building area. 
The new regulations apply only to the affected areas/parts. Unfortunately, 
local authorities are very liberal in the case of renovation, often giving 
dispensation from EP requirements. This must be tightened in future. 
 
Indoor climate: The minimum requirements for indoor climate and air 
quality remain largely unchanged since 1997, and are harmonized with 
EN 15251 Class II (7 ℓ/s·person + 0.7 ℓ/s·m² low polluting building). For 
dwellings, a mix of Class II & III presently suffices (0.5 ac/h, or 0.3 ac/h 
when unoccupied, and 7 ℓ/s·person in occupied bedrooms, and minimum 
extract flow rates from wet rooms & kitchen hoods). 

Guidance notes to the regulations say that operative temperature in 
workspaces (non-residential) should be designed so as not to exceed 26 ºC 
more than 50 hours/year. Adaptive thermal comfort is not explicitly 
accommodated in the EP regulations. 

There are also requirements related to air quality & radon, noise, 
daylight, and moisture damage prevention. None of these are changed as 
direct consequence of EPBD. The Health & Safety Inspectorate publish 
their own requirements for workspaces. 

 
 
Fig.9  The 13 building 
categories 
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2.3 Building Regulations: Compliance and Control (3

Construction errors are a significant problem in Norway. Approximately 
10 % of the industry’s costs are due to errors; half of which appear during 
the construction phase, and the remaining half are discovered after 
acquisition. Some appear only after many years (e.g. moisture damage). 
Insurance companies have a vested interest in improving construction 
quality. However, EP is rarely flagged as an issue. 

) 

 
Handling of building permit applications: Applications are generally 
submitted and administrated electronically (http://byggsok.no/). Output 
from the EP calculation is submitted together will any underlying product-
documentation for non-default values in the calculation. Generally, a two-
page summary will suffice (Fig.11). The format of this mandatory 2-page 
document is defined in NS 3031 Appendix J. It gives experts/clerks an 
instant overview of key data. Each data value has an associated comment 
field for referencing documentation. The clerk quickly sees whether the 
comment fields are used seriously to refer to appended documentation 
that proves the validity of the values taken forward. 

Control of the regulations is the responsibility of the municipality 
where the building is located. This is mainly an administrative check that 
all QC forms and reports are completed & submitted. The local authorities 
do not necessarily have the resources or competence to check the 
underlying EP documentation, so in practice the system is largely based on 
trust. Builders will naturally wish to avoid mistakes that could result in 
sanctions or civil litigation by the building owner. Most noncompliance with 
the EP regulations is therefore probably done unawares, but there is 
probably a degree of deliberate noncompliance by hard-pressed builders 
who exploit the owner’s incompetence and the superficiality of the 
authorities’ control. 

Some important parameters should strictly always be documented 
in a building permit, such as heat recovery efficiency or window U-values. 
However, in practice, the documentation can be very basic, such as 
declared product type, not necessarily manufacturer. This is reasonable, 
since the builder does not necessarily decide on specific building products 
until after receiving the building permit. Sadly, this practice can 
contribute to a gap between required and true performance of new 
buildings. Fortunately, energy labels can potentially reveal this. 

The National Office of Building Technology and Administration 
administers a central national register for authorizing companies 
(designers, contractors and controllers) in the building trade. 

A recent revision of the law has made the control system more 
stringent by enforcing third party on-site technical checks. 
 
Sanctions and litigation: The Planning-&-Building Act lists sanctions that 
may be applied in case of law infringements. It is the responsibility of local 
municipalities to exercise control. The most common sanction is a fine 
together with enforced remedial work, and that the offending company 
can (partly or wholly) lose their authorization, but imprisonment is 
possible. If the planning-&-building authorities find that the offence is 
trifling, they usually refrain from subjecting it to any sanctions. 

The authorities often do not have the capacity to uncover minor 
breaches of the building regulations, especially related to EP. This is 
confounded by socially accepted wisdom that buildings often use more 
energy than predicted, due in part to occupant behaviour. Often it is the 
building user (owner or tenant) who discovers infringements of the law, or 
deviations from contracted specifications. Therefore, in practice, most 

3 Compliance means the fulfilment of EP requirements and EP certification process, 
while control is the mechanism for checking compliance of individual buildings. 

 
Fig.10 
 
 

 

 
Fig.11: Two-page EP 
calculation summary  
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cases end up as disputes between, for example, the owner and builder, 
and can be solved by civil litigation. 

3 >  IMPLEMENTATION OF ENERGY LABELLING 

It has been decided that the energy-labelling scheme will be a free web-
based service/database (EnergiMerkeSystemet, “EMS”). Its website 
(http://www.energimerking.no/) gives access to data acquisition, an EP 
calculation program, issuing of the certificates, and background 
information related to the scheme. Fig.13 illustrates the system. 

 
Fig.13:  Schematic showing information flow and processing in the Energy 
Marking System (EMS). [source: Rode & Isachsen, NVE] 
 
Which buildings?: Energy labelling will encompass generally all buildings 
over 50 m². Energy labelling will comply with EPBD Article 7. All buildings 
(not only public) over 1000 m² shall have the label on display at all times. 
This is wider than the scope of Article 7.3. However, listed buildings 
(cultural monuments), churches, agricultural work buildings, and industrial 
process premises will be exempted. Labels will last 10 years. 
 
Who is qualified to label?: The website is available to all building owners 
to certify their own building. Owners can delegate the task to anybody 
who they deem more competent. All Norwegians have received a password 
card (‘AltInn’/‘MinID’) for web access to some State services. There are 
two different categories of label: 

Simple: For all residential buildings (single or multifamily housing), 
there will be no qualification requirements, and owners can cerfity the 
building themselves. This, and the lack of impartiality, has been strongly 
criticized by much of the building industry, and violates EBPD Article 10 
that requires certification to be conducted by independent experts. 
However, the government has invested significant resources, relative to 
other countries, in developing the robust and user-friendly interface (‘pre-
processor’ in Fig.13) and advanced automatic recommendation generator 
(‘logical rules’ in Fig.13). Moreover, it will be a cheap and unbureaucratic 
way of implementing the EPBD. This avoids an immediate bottleneck due 
to shortage of certified assessors. 

Advanced: For all other buildings, there is a need for more 
detailed input to the software. The building owner can delegate the task 
of certifying to anyone they choose. However, certifiers must confirm that 
their qualifications are adequate against a predefined set of requirements. 
It is also be possible to upload calculations conducted on other validated 
EP calculation software. 

 
Fig.12: Norwegian certificate 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.14 
Who is qualified to label? 
 

 
Fig.15 
Sanctions for noncompliance 
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Control and sanctions: Building owners are responsible for the quality of 
documentation that is stored in the national certification database (EMS). 
Potential buyers or tenants can check the documentation and decide 
whether the labelling has been done in a satisfactory manner. Any 
underlying documentation will also be available in the database. Most 
cases of missing or incorrect certificates will be a question that must be 
resolved by civil litigation between the buyer/tenant and seller, to settle 
claims for compensation. Such civil sanctions will of course not occur for 
breaches of the duty to display certificates in large buildings. 

It is important for the credibility of the scheme that the 
authorities can impose sanctions for violations. The certification database 
is administered by the Norwegian Water Resources and Energy Directorate 
(http://www.nve.no/). Their control activities will include spot checks of 
the quality of energy labelling and inspection reports, and buildings that 
should have a visible certificate. This complies with EPBD article 17. The 
minor offence of missing or incorrect certification/inspection will incur an 
administrative fine. 

4 >  IMPLEMENTATION OF INSPECTION SCHEME 

Inspection schemes: This will be an extension of already established 
voluntary inspection regimes by qualified service personnel, e.g. ‘EO-
ordningen’ for boilers and ‘TELFO/KELF-ordningen’ for chillers/heat 
pumps, making them mandatory. Inspection reports are registered the 
same web-based central database as energy labels. 
There will be three schemes; provisional details are given below: 
 
> Regular (2-yearly for >100 kW, 4-yearly for >20 kW) inspection of fossil-

fuel boilers irrespective of building type. Focus on energy. 
> One-off inspection of old (>15 year) heating systems with fossil-fuel 

boilers (>20 kW) irrespective of building type. Encompasses whole 
heating system, including distribution & sizing. 

> Regular (probably 5-yearly) inspection of refrigeration and ventilation 
systems in buildings (>12 kW nominal cooling capacity). Encompasses 
AC-equipment, air handling units, and distribution. Focus on energy. 

 
Who is qualified to conduct inspections?: It is provisionally intended 
that: 
> >20 kW boilers will require relevant competence with 2 years of 

experience from inspection and operation. 
> >100 kW boilers: As above but with 5 years of experience. 
> One-off inspections of the rest of the heating system will require HVAC-

related competence at engineer-level (bachelor) and 2 years of 
experience from building energy calculations. 

> AC/ventilation installations will require HVAC-related competence at 
engineer-level (bachelor) and 2 years of experience from installing or 
evaluating such systems. 

 
Control and sanctions will be the same as for the labelling scheme, with 
spot checks and administrative fines for missing reports. Professional 
misconduct of inspectors will may result in the loss of right to practice. 

5 >  OTHER NATIONAL INCENTIVES 

There are many existing incentives for promoting energy efficiency. The 
energy labelling and inspection schemes will be coordinated with these: 
 
> The Norwegian State Housing Bank gives higher loans for low energy 

housing. These loans have favourable interest rates. 

 
Fig.16: Control and spot 
checks. NVE acts as sheriff! 
[source: NVE] 
 

 
Fig.17: Inspected systems 
[source: NVE] 
 

 
Fig.18: Heating system 
inspection form [source: NVE] 
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> The national energy agency, Enova (http://www.enova.no/), provides 
financial support to new projects and energy retrofits. 

> The municipality of Oslo has an energy-efficiency fund that can support 
energy-efficiency projects, usually retrofit. 

> Regulation on informative billing, implemented 1999. High impact [7]. 

6 >  IMPACT OF EPBD 

It is difficult to analyse the impact of EBPD by isolating it from the other 
ongoing national measures. The building regulations were due for revision 
anyway in 2007. We might get a rough idea of the potential impact of EPBD 
by looking at the outcome of previous building regulations. 
 
Impact of regulations on energy efficiency: The Norwegian building 
regulations have had requirements on thermal insulation since 1949 
(Fig.6). Over the years, most recently 1987 & ‘97, the requirements have 
been both sharpened and extended to several other factors that affect 
energy use and indoor environment. There is strong historical evidence 
that tightening building regulations in 1987 & ‘97 influenced the energy 
efficiency of the building stock (Fig.19). 

It is too early to say what impact EPBD has on the energy 
consumption of the building stock as a whole. However, the few new 
buildings that are being constructed after the new EPBD regulations are 
approx. 25 % more energy-efficient than buildings from 1997-2007. 
 
Other historic influences: There was a longstanding trend of increasing 
energy consumption up to the mid 1990s (Fig.20). This was due to 
increasing wealth leading to growing dwelling size and energy-intensive 
use/in of dwellings, combined with the fact that the number of dwellings 
has increased as the population has grown and a larger fraction of people 
live alone (Fig.21). Since then, the degree-day-corrected energy 
consumption of the housing stock has stabilized (right-hand side of Fig.20), 
despite continued population growth and lower area-efficiency. It seems 
that housing standards have now plateaued, such that further increases in 
private wealth no longer result in increased energy use. Since the mid 
‘90s, the energy consumption per m² has decreased, as well as 
consumption per dwelling and per capita. This improvement in energy-
efficiency is due to a combination of factors, most notably higher energy 
costs, but also more focus on energy conservation (e.g. heat pumps), 
better insulation and more efficient equipment. 
 
Summertime temperatures: Although the climate in Scandinavia is 
subarctic, tightening the thermal insulation requirements has worsened 
the problem of overheating in summer, most notably in apartment & office 
buildings. Another point to note is that the sun is lower in the sky at high 
latitudes, leading to more perpendicular solar radiation though windows in 
the East/South/West facades. Moreover, high latitudes experience more 
hours of daylight than Southern Europe during summer. 
 To reduce the risk of overheating, the new regulations are 
formulated to promote passive measures such as shading and limiting 
glazing area. Other beneficial changes to the calculation method thermal 
comfort are already described on pages 2-3 & 5. However, experience has 
shown us that the 2007 regulations are not strict enough on this topic. The 
building regulations will therefore be revised in 2010 to limit solar gain 
factor for non-residential buildings (gt ≤ 0.1) if cooling is installed. Another 
additional minimum requirement will be limiting window area 
(∑UAwindow/Afloor ≤ 0.24), which should affect both cooling and heating load. 
These new requirements alone might not be sufficient, as it will still be 
possible to design wide office buildings with 100 % glazing. 

 
Fig.19: Present energy 
consumption of offices & 
schools by construction year. 
Buildings from <1931 do not 
use more energy. Many older 
buildings in this sample have 
probably been rehabilitated. 
The picture for housing is the 
same. [source: ENOVA] 
 
 

 
Fig.20: Growth in total energy 
consumption of housing since 
1960 [source: SSB] 
 
 

 
Fig.21: Growth in wealth, 
built housing area, no. of 
dwellings and population since 
1960 [source: IFE/ODYSSEE] 
 
 

 
Fig.22 
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Although it remains to be seen how effective these measures are. 
Norway has at least taken a large step in the right direction, given that the 
previous building regulations (1997) did not limit energy for cooling. 
 
Market effects: It is too early to say how energy labelling or inspection 
will affect the market value of buildings, and the trade of building 
products/services. However, it is expected to have an impact, aided by 
rising public concern for climate change.  
We have already observed positive impacts of the new building 
regulations. 
 
> Parts of the building industry were initially very concerned about the 

ability to economically adapt manufacturing & construction practices.
  For example, many SME window manufacturers were concerned 
about losing market shares because their windows did not have low U-
values. However, this concern has ceased. Manufacturers have 
managed, with help, to upgrade and document their products. 
  Another example was airtightness. The requirement for houses was 
tightened from n50≤4 to 2.5. Builders have now discovered that simple 
changes in construction practice can easily achieve n50=1(4

> There is a general understanding that the increased building costs are 
profitable. The severity of the energy-efficiency measures in the new 
EPBD building regulations were based on an economic evaluation, with 
a payback period of 4.4~9.0 years depending on building type. 

) without 
increased construction costs. The requirement for larger buildings 
(n50≤1.5) remained unchanged from the 1997 regulations, and has been 
proven to be achievable long ago. 

> The regulations have led to increased interest in building products for 
low U-value insulation, glazing, and airtightness. Leakage testing is 
expected to become more common, though it is not yet mandatory. 

> Balanced ventilation with efficient heat recovery was already standard 
in large buildings before EPBD, and is now effectively standard for all. 
The ‘checklist’ heat exchanger efficiency will be increased to 80 % after 
2010 (70 % for dwellings, and zones where recirculation must be 
avoided, e.g. isolation wards). The EP calculation standard properly 
calculates energy for defrosting heat exchangers(5

7 >  SUGGESTED FUTURE IMPROVEMENTS 

).The software user 
must specify the type of heat exchanger (which decides the limiting 
exhaust temperature). The consequence of this is that regenerative 
heat exchangers (especially rotary) are predominant, as they generally 
do not experience icing. Plate heat exchangers, especially counter-flow 
devices, suffer a drop in efficiency due to defrosting in the subarctic 
climate. There is still potential for product development. 

A government-appointed committee of experts has recently completed its 
report with national energy-conservation recommendations[6]. It suggests 
that it is possible to halve the building sector’s energy use over 30 years. 
Such a halving can be achieved by tighter regulations for new buildings, 
considerable effort to make major rehabilitations energy-effective, and 
energy conservation measures in other buildings. Achieving these goals will 
require a long-term large-scale coordinated plan to change the market for 
energy-efficient solutions and empower the building trade to deliver the 
necessary solutions. 
 

4 Buildings with balanced ventilation do not have fresh air vents. Vents can 
increase n50 by at least 1 h-1. 
5 A further development of the method given in EN 15241. Defrost energy is best 
calculated using hourly weather data. 

 
 
 
 
 
 
 
 

$ 
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The following set of policy actions was recommended: 
1 National action plan to improve energy-effectiveness of buildings 
2 Large-scale competence plan for the building industry 
3 Forewarned incremental tightening of the building regulations (Fig.23) 
4 Stricter control of energy requirements for rehabilitation projects 
5 Influential forerunner projects and demonstration buildings 
6 Revised energy labelling scheme with ‘energy plan’ for existing buildings 
7 Simplify, widen, and increase investment support from energy agency 
8 State loan scheme for energy conservation/retrofit measures 
9 White certificates for energy saving and tax incentives for energy 

efficient buildings 
10 Special requirements for public buildings 
11 Better information and advice to improve buyer competence 
 

 
Fig.23: Suggested plan for incremental tightening of building regulations, 
approaching Zero Energy standard by 2027 [6] 
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Poland: Impact, Compliance and 
Control of legislation 
The paper describes Impact, Compliance and Control related to 
implementation of EPBD in Poland. Impact is analysed as a driving 
force towards application of new more demanding requirements, 
and their results. Compliance is referred to fulfilment of country’s 
obligation, whereas control is discussed as a country’s approach to 
quality of legal solutions. 

1 > Implementation of EPBD in Poland - expectations 

The implementation of the Energy Performance of Buildings Directive 
(EPBD) in Poland was initially conceived as an opportunity to improve 
energy performance and modernise building regulations. It was also seen 
as a sort of external motivation to improve energy efficiency, especially 
given that the various stakeholders had divergent views of what the system 
of energy certificates would look like. The European mandate was an 
opportunity for immediate action, not only related to the aims of the 
directive, but as a means to safeguard the environment. Even though the 
energy efficiency of the Polish economy is lacklustre and the energy 
standards of the existing Polish building stock are not impressive, they are 
improving with the time. In 2005, the Association of Energy Auditors –- a 
non-governmental organisation -- took on the leadership and coordination 
of a group of expert volunteers represented by academia, professional 
associations and industry leaders. These were the stakeholders who 
prepared proposals for legislative changes that could be implemented into 
Polish law. A country-wide debate and discussion concluded in November 
2008 with the publication of an ordinance that describes a certain 
methodology for calculating energy performance. The final version, 
however, regarding the energy certificates was a long way off from what 
was proposed initially. These regulations were rather disappointing and 
caused the publication of many critical articles. Due mainly to incorrect 
assumptions, calculation errors and misleading methods the energy 
certificate is a piece of paper required by law that does not provide much 
useful information [1]. 

2 > Impact of the EPBD on national requirements 

The legal framework for implementation is based on a national act and 
accompanying ordinances. Beginning from the 1st of January 2009, 
according the regulations of the Construction Act, a certificate of energy 
performance is required: 
› new buildings licensed for operation 
› buildings that are modernised or renovated, if a change in energy per-

formance took place as a result,  
› upon sale or rent (However, in spite of being stated outright in the 

Construction Act, the official interpretation of the Ministry of Infra-
structure is that the requirement must be demanded by both parties).  
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The Construction Act provides a mandate for amending different secondary 
legislation, among them the ordinance on the Technical Criteria to be met 
by buildings at a given location (Official Journal nr.75 position 6590, with 
later changes published in the Official Journal 2008 nr.201 position 1238). 
These criteria determine which energy standard should be chosen with 
respect to buildings and installed technologies and outlines a method of 
assessing energy use. Mandatory requirements for the performance of 
buildings and their installed technologies are specified for existing 
buildings with a total usable area over 1000 m2. This includes any 
renovation, reconstruction, modernisation or extension for which a 
building permit is required. 

Implementation of the EPBD on the building stock in terms of energy 
efficiency 

Polish regulation makes provision for two alternative ways of fulfilling 
energy requirements. The first method is prescriptive and consists of a list 
of detailed requirements for different building components. The second 
method is performance based and defines permissible values of specific 
non-renewable primary energy use or EP, expressed in kWh/(m2year).  
 
Both methods allow for a lower energy performance in modernised 
buildings, with respect to new buildings identical in form and function. In 
the first method, the mean heat transfer coefficient for the whole building 
envelope can be 15% higher than in a typical new building. In the second 
method, modernized buildings can have a 15% higher primary energy use 
(EP). A more detailed description of specific requirements can be found in 
the Country Status Reports section prepared within the curricula of EPBD 
Concerted Actions and can be downloded from: www.buildup.eu.  
 
The fulfilment of EP requirements can be achievied in two ways: 

I. Compliance with prescriptive values for components 

The energy requirements for both new and modernised buildings of useful 
area over 1000 m2 are set in Ordinance on technical criteria to be met by 
buildings at given location and encompassing: 
› maximum permissible U-value, 0,3 W/m2K for external walls, 0,25 

roofs, 0,45 floor on ground, 1,7-1,9 W/m2K for windows – for new 
residential buildings (for other types of building different values are 
set), for modernised buildings the above values can be increased by 
15%, 

› minimal solar radiation coefficient, gc <0,5, with exception to windows 
and glazed or transparent partitions, that have share in external wall 
over 50%, 

› maximal area of windows and glazed or transparent partitions with U-
value >1,5 W/m2K cannot exceed limits defined according to the type 
of building,  

› parameters of indoor air quality, introduction of duty to ensure that 
necessary rate of outdoor air is supplied through vents mounted in 
external partitions or through mechanical supply ventilation, 

› minimal efficiency and requirements for elements of heating, cooling 
installations, lighting i.e. maximal permissible specific fan power, 
minimal depth of thermal insulation of installations: heating, hot 
water, cooling and air heating, 

› reference electric specific power PN depending on time of electric 
light utilization. 

II. Compliance with primary energy values 

The regulation defines requirement by presenting permissible value of 
specific non-renewable primary energy EP expressed in kWh/(m2year) that 

 
 
 
 
 
 

 
 
Scheme of calculation 
algorithm  
 
 
 
 
 
 

ŚWIADECTWO  CHARAKTERYSTYKI ENERGETYCZNEJ 
 dla budynku mieszkalnego nr ……………….. 

 

Ważne do: 
 
Budynek oceniany: 
Rodzaj budynku 
 

 

fotografia budynku 
 

Adres budynku  
Całość/Część budynku  
Rok zakończenia budowy/rok 
oddania do użytkowania 

 

Rok budowy instalacji  
Liczba mieszkań  
Powierzchnia użytkowa (Af, m

2)  
Cel wykonania świadectwa  □ budynek nowy       □ budynek istniejący 

□ najem/sprzedaż     □ rozbudowa        
 
Obliczeniowe zapotrzebowanie na nieodnawialną energię pierwotną1) 

                         EP - budynek oceniany                    
                                    123,2  kWh/(m2rok) 
                                
 

 
                                   ↑   ↑ 
     Wg wymagań WT20082)   Wg wymagań WT20082) 
         budynek nowy               budynek przebudowany 
Stwierdzenie dotrzymania wymagań wg WT20082) 
Zapotrzebowanie na energię pierwotną (EP)                           Zapotrzebowanie na energię końcową (EK)        

Budynek oceniany              123,2       kWh/(m2rok)               Budynek oceniany           111        kWh/(m2rok) 

Budynek wg WT2008          130,0      kWh/(m2rok)                  
1)Charakterystyka energetyczna budynku określana jest na podstawie porównania jednostkowej ilości nieodnawialnej energii 

pierwotnej EP niezbędnej do zaspokojenia potrzeb energetycznych budynku w zakresie ogrzewania, chłodzenia, wentylacji i 
ciepłej wody użytkowej (efektywność całkowita) z odpowiednią wartością referencyjną. 

2)Rozporządzenie Ministra Infrastruktury z dnia 12 kwietnia 2002 r. w sprawie warunków technicznych, jakim powinny 
odpowiadać budynki i ich usytuowanie (Dz. U. Nr 75, poz. 690, z późn. zm.), spełnienie warunków jest wymagane tylko dla 
budynku nowego lub przebudowanego.   

Uwaga: charakterystyka energetyczna określana jest dla warunków klimatycznych odniesienia – stacja ……………………..         
oraz dla normalnych warunków eksploatacji budynku podanych na str 2. 
Sporządzający świadectwo: 
Imię i nazwisko: 
 
Nr uprawnień budowlanych albo nr wpisu do rejestru: 
 
Data wystawienia: 

  
 
 
 
    Data                           Pieczątka i podpis 
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cannot be exceeded (for modernised buildings the permissble EP value is 
increased by 15%). The permissible values depend on type of the building 
and building shape coefficient. For example, in residential buildings 
permissible prmary energy for heating, ventilation and hot water 
preparation (EPH+W in kWh/(m2 year)) calculated for whole year: 
 
for A/Ve ≤ 0,2; EPH+W = 73 + ΔEP; 
for 0,2 ≤ A/Ve ≤ 1,05;  EPH+W = 55 + 90 · (A/Ve) + ΔEP; 
for A/Ve ≥ 1,05; EPH+W = 149,5  + ΔEP; 

 
where:  
ΔEP = ΔEPW – addition to specific use of non-renewable primary energy for 
preparation of hot water during the year, 
 
ΔEPW = 7800/(300 + 0,1 Af);   [kWh/(m2 . year)],  
 
A – the sum of surface areas of all outer partitions which separate the building's 
heated parts from ambient air, ground or adjacent unheated spaces defined along 
outer boundaries, 
 
Ve – the cubic capacity of the building's heated section defined along outer 
boundaries, diminished by volume of balconies, loggias and galleries,  
 
Af – useful heated area of building (apartment); 

 
 
The requirements are not consistent. In fact, this means that if one 
chooses according to the component pathway the primary energy 
requirements cannot be reached. 
 

 
 
Moreover after looking for reasons why, it comes out that the prescriptive 
requirements are related to U0 (a value that does not consider thermal 
bridging) whereas the old ones were related to Ukmax values (thermal 
bridges included). 
 
For performance requirments a single formula for EP for heating 
(dependent on the shape factor A/V) was provided for all types of 
buildings, and if compared with previous requirements, the new one is less 
demanding, especially for single-family and small residential buildings. 
Paradoxically, in the case of heating, the new energy performance 
requirements introduced in Poland due to EPBD are less demanding that 
the old ones. Due to the regulation, new requirements have been set for 
hot water (related to usful area for residential buildings !!!),for cooling 
and for lighting and these required values have been specified without any 
apparent economic justification. 

Impact of the implementation of the EPBD on the building stock  

The official interpretation of the Construction Act requires an energy 
certificate only for buildings that have been sold or will be rented and only 
if the involved parties express the will for it. So in practice, the energy 
certificate is prepared only for buildings designated for operation, that is 
to say new construction or after a major renovation that modifies the use 
energy characteristics. The Polish certificate is not correlated with end-
use energy consumption, and as such, cannot be used for drawing 
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conclusions about the building’s energy cost. From the point of view of the 
owner or developer the certificate is only a piece of paper required by 
law, and because the energy requirements are less strict, it does not 
positively influence the quality of the building stock. Unfortunately, these 
shortcomings have been causing a misunderstanding as most of certificates 
are indicating not a fulfilment of performance requirements but a 
fulfilment of prescriptive values. Thus any positive momentum from the 
initial good intentions has been lost. 

EP requirements introduced by national regulation are wider than in 
EPBD Art. 7 

The scope of the EP requirements is the same as described in Art 7. The 
only exemption is that the energy certificate is required for buildings that 
have undergone construction works when the energy performance has been 
changed. Thus, the threshold of 1000 m2 is soon overcome and by this fact 
Polish requirements are wider than those in Art. 7. However, the 
certificate is required only if after the construction works conclude, the 
building needs to get a permit for operation, which unfortunately does not 
include even major renovations. 

Regulations related to energy efficiency and indoor climate  

The Polish Standard PN-78/B-03421 puts forward a requirement for fresh 
outdoor air provided through vents mounted in external partitions or 
through mechanical supply ventilation (see details below). It also specifies 
thermal comfort in mechanically ventilated or air-conditioned spaces, and 
neither the fresh air nor thermal comfort specification has been changed 
by the new implementation. The standard, however, introduces the 
concept of optimal and permissible conditions for both winter and 
summer. The Ordinance about Technical criteria defines general 
requirements regarding indoor comfort (§ 154.1.) It states that air-
circulating devices, mechanical ventilation and air conditioning elements 
should be installed to maintain environmental indoor air quality and that 
the use of energy for heating, cooling and electrical supply should be on a 
rational basis. 

What technical measures are chosen for better energy performance 
since the implementation of the EPBD?  

No specific technical measures are chosen because of the new regulation. 
There are two hints- suggestions given to obtain a better EP value on the 
energy assessment. These include the extension of conditioned area (by 
way of increasing the denominator in expressing specific end use energy) 
and the application of a biomass boiler (primary energy factor 0,2). The 
measures are artificial and not justified by real energy efficiency, and 
were during the first period of time taken up for marketing purposes. 

Does the EPBD affect building prices, the building market and the 
selection of building products? 

The energy certificate in Poland does not provide useful information to the 
owner. Thus, it does not influence building prices. On the contrary, new 
requirements are less demanding then the old ones so it can be expected 
that new construction should be even cheaper than before, and this fact is 
related to the performance of the overall economy and not with respect to 
energy use. 
 
According to the inquiry of a PR agency, building product manufacturers 
are not seeing an increase of demand in insulation products due to the 
implementation of EPBD [2]. 
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Minimum ventilation requirements for certain building types and 
ventilation systems?  

The minimum ventilation requirements remain unchanged and in the case 
of natural ventilation, even for new buildings, these requirements are 
given. This means that the designer is sizing ventilation ducts without 
designing inlets. 
 
Air flow for an apartment is the sum of the air flows extracted from its 
different spaces. Examples: 
› for kitchens with external windows using gas or coal cookers: 70 m3/h 
› for bathrooms (with or without toilet): 50 m3/h 
› for toilets: 30 m3/h  
 
In public utility buildings, ventilation requirements are defined by 
minimum ventilation rates (in terms of outdoor air) per person. Examples 
include: 
 spaces where smoking is not allowed: 
› rooms permanently or temporarily occupied by people -20 m3/h 
› kindergartens, day nurseries- 15 m3/h 
› air conditioned rooms or rooms with no operable windows: 30 m3/h 
 
In mechanical ventilation or in air-conditioning systems of volume 
exceeding 2000 m3/h it is required to install heat recovery of at least 50% 
of efficiency or recirculation, when it is permissible. In case of 
recirculation, the air volume should not be smaller than hygienic 
requirements, and not less than 10% of intake air.  

Regulations related to renewable energy 

Regulations about renewable energy are included in the Energy Law, but 
refer only to energy producers. There are no specific regulations related to 
the use of renewable energy in buildings. 

What about the policy on renewable energy and conversion factors used 
to convert from delivered to primary energy? 

There is no requirement to use renewable energy in buildings however 
there are instruments supporting such investments: 
› The system of financial support for environmentally clean technologies 

is based on environmental protection funds, i.e. on the National Fund 
for Environmental Protection and Water Management and funds of 
particular provinces, and on co-financing by the Bank for 
Environmental Protection, or EcoFund; 

› These institutions should earmark funds to support utilisation of 
renewable energy sources and to provide aid for the introduction of 
more environmentally friendly energy carriers.  

 
The official target for 2010 aims at 7.5 % of electricity from renewable 
sources which is well below the EU target 22.1 %. 
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Conversion factors from delivered energy into primary energy (EP), defined 
for the purpose of a certification scheme: 

Coefficient  No.  End energy carrier  
wi  

1  Oil 1,1  
2  Natural gas 1,1  
3  LPG 1,1  
4  Hard coal 1,1  
5  Brown coal 1,1  
6  Biomass 0,2  
7  

Fuel/Energy 
source 

Solar collector (thermal) 0,0  
8  Hard coal, natural gas3) 0,8  
9  

Heat from 
cogeneration 1) Renewable energy (biogas,biomass) 0,15  

10  Heat from coal fired heat stations 1,3  
11  Heat from gas/oil fired heat stations 1,2  
12  

Local district 
heating systems 

Heat from biomass fired heat stations 0,2  
13  Mixed production2) 3,0  
14  

Electricity 
PV systems4) 0,70  

1)combined production of electricity and heat, 2)relates to the electricity 
supply from the national network , 3)in the case of lack of information on 
energy parameters of heat from a cogeneration plant, the assumed value is 
wH= 1,2, 4)photovoltaic panels (production of electricity from solar energy) 

Impact of the implementation of the EPBD on the requirements and 
independence of energy experts for certification process? 

Experts qualified for preparing energy performance certificates, according 
to the Construction Act of the 19th of September 2007, are persons who 
fall into any one of the following three categories: 
› Licensed architects and engineers, whose professional experience 

includes the design and construction of buildings, are eligible without 
undergoing training and passing examination, 

› Persons with graduate studies and an M.Sc. degree who have 
completed a specialized training course and passed the exam at the 
Ministry of Construction, Spatial Planning and Housing, 

› Persons who have completed at least one year of postgraduate study in 
architecture, construction, environmental engineering, energy or 
related subjects, such as energy auditing for thermomodernisation or 
for the energy certificate. 

 
The independence of experts is not addressed in Polish regulation. 

3 > Compliance and control1   

Compliance of the EP requirements for buildings  

The implementation of the EPBD in Poland is executed by the Ministry of 
Infrastructure (former Ministry of Construction) under the supervision of 
the Ministry of Economy. 
 
The legal framework of implementation is based on the national act and 
accompanying ordinances. On the 19th of September 2007, the Polish 
Parliament accepted changes to the Construction Act. The changes define 
rules for creating an energy assessment and certification system together 
with an inspection of a building’s energy efficiency, by regulating: 
› legal transactions between investors, building managers and owners  

where there exists an obligation for possessing a certificate of energy 
performance for buildings and apartments, 

                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 
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› defined requirements and conditions for experts to prepare 
certificates of energy performance, 

› defined conditions for inspection of boilers and air-conditioning 
systems, and one-off inspections of heating installations with boilers 
older than 15 years. 

 
Conformity of the Polish law to comply with the Directive is still lacking: 
› energy performance certificates with comparison to reference values,   
› rules of professional responsibility and a requirement for insurance, as 

well as a stipulation that auditors not be a judge in their own affairs,  
› conditions for conformity and verification of energy efficiency of 

installations, 
› obligations related to monitoring energy performance and inspecting 

installations 
 
Compliance with new EP requirements is validated when obtaining a 
building permit from local authorities. The designer should prepare a 
design energy performance characteristic (however the regulations do not 
define the form this should take). Usually, the architect provides a table 
with values of building components based on prescriptive requirements. 
The local authority is simply checking for completeness and is assuming 
that the licensed architect will bear responsibility. 
 
In a case where the investor, owner or tenant questions compliance with 
requirements he or she can file a complaint against the designer before 
the Chamber of Architects or Civil Engineers, and also on the basis of the 
Civil Code, he or she can sue the designer, on a personal basis, and make 
an appeal to the Civil Courts. 
 
In concluding, there is no special administrative procedure to check 
compliance with EP requirements. The only way is to follow a standard 
path in the case of a problem, with the Chamber of Architects or Engineers 
and/or Court.  

Compliance of the EP certification process  

Beginning from the 1st of January 2009, according to the regulations in the 
Construction Act, the certificate of energy performance is to be required 
for buildings: 
› designated for operation, 
› modernised or renovated, if a change of energy performance takes 

place,  
› upon sale or rental. 
 
Adequately, also from the 1st of January 2009, apartments for sale will be 
obligated to have an energy certification, as well as a periodical inspection 
of the energy efficiency of installed boilers, air-conditioning systems and a 
one-time only inspection of heating installations equipped with boilers of 
nominal capacity over 20 kW or older than 15 years. 
 
Nevertheless, stemming from the regulation mentioned above, only the 
certification process was implemented and in practice this applies only to 
new buildings. Only buildings which are put into operation will have a 
certificate. The certificate itself is not checked by any relevant authority, 
as its compliance with the requirements is the sole responsibility of the 
expert. 
 
There is no country-wide database of certificates. Rather, the expert is 
obliged to keep a record of the certificate for 10 years. No quality control 
procedure has been set up yet, however unofficially the Ministry of 
Infrastructure has declared it will conduct random checks in the future.  
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In concluding, there is no special administrative procedure to check 
compliance of the EP certification process. The only way to register a 
complaint is to follow the standard path - going to either the Chamber of 
Architects or Engineers (in case when the expert is their member) and/or 
the Courts (in other cases).  

Are there sanctions or penalties in case of non-compliance with EP 
requirements? How are those applied?  

The only sanctions for non-compliance of the EP requirements can be a 
withdrawal from a Licensed Association of Architects or Engineers. Those 
penalized will lose the right to design and supervise construction and/or 
will be obligated to repay the losses incurred to the building owner 
according to the sentence issued by a Civil Court.  
 
Withdrawal is only a theoretical possibility as there is an internal 
procedure within the Associations that gives the designer a chance to 
redeem their standing. Only a few decision to revoke the privileges of their 
members by associations have made so far. The civil path case is costly 
and the process lengthy and is very often completed with a financial 
settlement or agreement. 

Additional incentive policies related to the EPBD (e.g. financial schemes 
such as subsidies, favourable interest rates, soft loans, third party 
financing, tax benefits …)?  

The Thermo-Modernisation Programme and Fund, which have been in 
operation since 1999, provide technical and financial support for energy 
improvements in buildings, the reduction of energy loses in heat 
distribution networks and the substitution of conventional energy by non-
conventional sources, including renewables. 
 
Recently the old Thermomodernisation Act has been replaced by the 
Thermomodernisation and Overhaul Act and adequate Ordinance [3], so 
that modernisations not related to energy-investments can also be 
financed in some limited way. In both cases, the mechanism of support is 
similar: a given percentage of the loan is deducted from the total amount 
of the investment. The award is a 20% refund of the loan taken to 
implement a thermomodernisation measure by an investor when the 
energy saving requirements are fulfilled.  
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Spain: Impact, compliance and 
control of legislation 

This paper aims to summarise how in SPAIN the implementation of 
the EPBD has changed the national EP requirements and has 
influenced the building stock. It describes the national way of 
handling with EPBD compliance and control and tries to identify 
interesting approaches and possible bottlenecks. 

1 > Impact of the EPBD on the national requirements  

Up to date, only the procedures for new buildings, published in the Royal 
Decree 47/2007 [1], are in practice in Spain. The Royal Decree for 
certification of existing building will be ready by the end of 2009. So, all 
the following comments affect only to the certification of new buildings. 
 
In Spain, prior to 2002, in parallel with the development of the EPBD, a 
complete renovation of all building related national standards had been 
undertaken for being integrated in the new Building Technical Code, CTE 
[2], in such a way, that the EPBD minimum requirements are supposed to 
be fulfilled when the building complies with the requirements stated in the 
basic document about the building energy aspects in the new building 
technical code. In terms of net energy demand, the new requirements 
were selected for obtaining a 25% reduction. As a result of this works, 
Spain is divided in 5 climatic winter zones and 4 climatic summer regions, 
in total, 12 climatic zones. For every one of these zones, in addition to a 
minimum level of insulation for avoiding condensations and moulds, 
prescriptive limits for thermal transmittances for opaque components and 
glazing are imposed. For summer conditions maximum values of modified 
solar factors for windows have been selected, depending on the internal 
gains of the buildings. Compliance is obtained in two ways: 
 
1) Prescription: all the building elements are better than the maximum 

values; 
 
2) Performance: the calculated net energy demand is lower than that of a 

reference building built with the prescriptive elements. 
 
In addition to minimum requirements for energy demand, there is also  
requirements for a minimum level of air renovation in residential buildings, 
and the same for the air renovation in non residential buildings, according 
to the building type, plus an indication in terms of indoor (operative) 
temperature and relative humidity for winter and summer periods. These 
examples and all of the rest of Technical Instructions for the thermal 
installations in buildings are regulated by another Royal Decree, the RD 
1027/2007 RITE [3]. 
 
The EPBD transposition was a first step since 1979, after almost 30 years 
without a signal of activity and without complying with any building 
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thermal regulation. In this first step, the EP requirements are indirectly set 
by limiting on the one hand the net energy demand, and in the other hand 
the efficiency of equipments (not systems!). It is foreseen that the CTE 
should be revised every 5 years, and the first revision will be carried out in 
2010/2011. 
 
Whereas the minimum requirements are not related to the actual energy 
consumption, the certification is very restrictive in what respect the 
assignation of the Class of energy. So, for residential buildings, it was 
decided that 90% of the buildings just passing the CTE minimum 
requirements was assigned to class D (50%) or C (40%), 5% would be E and 
another 5% would be B. The limit between B and C classes is 70% of the 
limit between C and D. The limit between B and A classes is an additional 
reduction of 70%. So the A class building has an energy performance lower 
than 50% than the average building that just complies with the CTE. 
 
In the frame of the EPBD transposition and for guiding the path towards 
2020, the Spanish government has published a Document on the National 
Strategy for Energy Efficiency [4] in part devoted to the energy efficiency 
measures applicable to both new and existing buildings. The public 
awareness of the EPC of buildings is not high mostly because for the 
moment in Spain only new buildings are being certified. Once the 
certification for existing buildings will be in place it is expected that the 
awareness will be raised. 
 
Concerning the introduction of renewable energy sources in the building 
sector, solar energy is mandatory for all Domestic Hot Water (DHW) 
installations, in all types of buildings with a DHW demand. This has been a 
huge impact in the sector, as the typical fraction to be covered by solar 
energy is 70%. 
 
Photovoltaic solar energy is also mandatory for almost all non residential 
buildings, with a minimum power which is depending on the building size; 
the minimum being 6.25 kWp. 
 
Renewable energy production in the building is directly detracted from the 
delivered energy required by the building, reducing the CO2 emissions. In 
Spain, the EP is expressed in terms of CO2 emissions. The conversion 
factors are published by the Institute for Diversification and Energy Saving 
(IDAE) which depends of the Industry, Tourism and Trade Ministry (MITYC) 
and are applicable to the whole country: 
 

Energy Carrier PE Conversion Factors 
CO2 emissions 

conversion factors   
(kg CO2/kWh) 

Domestic Coal 1.000 0.347 
LPG 1.081 0.244 
GasOil 1.081 0.287 
FuelOil 1.081 0.280 
Natural Gas 1.011 0.204 
Biomass, BioFuels 1.000 0.000 
Electricity 
(Continental Spain) 2.603 0.649 

Electricity (Canary 
Islands, Baleares, 
Ceuta, Melilla) 

3.347 0.981 

 
The experts qualified for carry out the certification are the same qualified 
for designing the building and its technical installations (Arquitects, 
engineers). There are training activities, bust mostly related to the use of 
the tools.  
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2 > Compliance and control1   

EP REQUIREMENTS and Certification COMPLIANCE AND CONTROL 

The referred decree about certification of new buildings states the 
compliance procedures for EP requirements. The certificate is obtained 
first in the project phase, for obtaining the building permit, and must be 
confirmed later when the building is finished, as built. The actual checking 
is done by each regional government. Most of the 17 regions are working in 
the development of the administrative procedures, for registry, control 
and inspection. Up to date, only four regions have all the basic procedures 
stated, but only two have finished all the works; none of them have 
actually started the procedures. All of them plan on having them finished 
for the end of 2009. See for instance the one prepared in Andalucía [5]. 
 
In the Royal Decree 47/2007, the sanctions are related to the consumer 
law. The are three different laws that could be applicable depending on 
what parts of the regulations have not been fulfilled. 
 
If the building does not comply with the requirements specified in the CTE, 
the applicable law would be the Law 38/1999 for the Ordination of the 
Building Sector (LOE), in this law the different actors participating in the 
construction process are liable for the defects that compromise the 
stability of the building during 10 years and for defect that compromise its 
habitability (insulation, installations…) during 3 years. This law obliges the 
people participating in the construction to take an insurance to cover the 
possible defects that could arise during the use of the building. 
 
If the building installations do not comply with the requirements specified 
in the RITE the applicable law would be the Industry Law (Law 21/1992) 
which states different penalties going from economic fines to activity 
suspensions. 
 
If the EPC has not been issued according to the building project or the final 
building the applicable law would be the General Law for the Defence of 
Consumers and Users (Law 26/1984). This could result in administrative 
penalties which would not substitute the possible civil or penal 
responsibilities which will be applicable. The expenditure and register of 
an EPC does not imply the fulfilment of the CTE and the RITE. 
 
The regions can state a specific set of sanctions. Some of them have done 
so. 
 
Most of the technical staff at the responsible organisms has been trained 
for understanding the basics of the procedures. Unfortunately, there are 
not enough man-power for undertaking all the control. 

Additional topics  

Some activity is started to be seen in the building sector, but due to the 
actual economic turndown the market is not taking the new perspective of 
building energy efficiency as fast as it would be desirable. Some regions 
and the Spanish government are stating specific minimum requirements for 
the public buildings, and/or for social housing. Some companies want its 
own [new] buildings to get the best possible label [A Class, even zero or 
positive energy].  
 
As pointed above, the Spanish government has transferred funds to the 
regional governments, in the frame of the National Strategy for Energy 
                                                 
1 Compliance means the fulfilment of EP requirements and EP certification process while 

control is the mechanism for checking the compliance. 

 
Spain is divided in seventeen 
regions plus two autonomous 
cities. 
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Efficiency, in particular for Buildings, in which there are subsidies schemes 
for the building sector, both new and existing, according to next table: 
 

Measure 
Public 
Funds 

Application 

Direct 
Savings 
kTep 

Emissions 
Savings 
kt CO2 

Public 
Funds 

k€ 

Total 
Investments 

k€ 

Renovation of 
existing buildings 
envelope 

Direct 
subsidy or 
Reduction 
of interest 

rate 

1.450 5.232 175.150 2.667.295 

Energy efficiency 
Improvement for 
HVAC systems in 
existing buildings 

Direct 
subsidy or 
Reduction 
of interest 

rate 

1.685 6.452 243.315 3.719.205 

Energy efficiency 
Improvement for 
lighting systems 

Direct 
subsidy or 
Reduction 
of interest 

rate 

3.339 17.397 176.292 2.694.681 

Promotion of new 
buildings or 
renovation of 
existing buildings 
to obtain A or B 
class of energy 

Direct 
subsidy or 
Reduction 
of interest 

rate 

1.315 5.322 208.914 3.969.362 

Revision of EP 
requirements  148 598 0 408.934 

  7.936 35.540 803.671 13.469.477 

 
In addition to the National Strategy for Energy Efficiency the Ministry of 
Housing in the frame of the National Plan for Housing and Refurbishment 
subsidises the construction of social houses with a high EPC (A, B or C). 
 
Some local authorities are introducing into their requirements in the public 
contests for the construction of social houses promoted by them the 
requirement of obtaining a high energy efficiency rate. 
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Evaluation of the impact of national 
EPBD implementation in MS 
1 > Introduction 

The Energy Performance of Buildings Directive (EPBD) only imposes 
Member States to set energy performance requirements, without 
any specification about their severity. As such, MS can fulfil the 
provisions of articles 4 to 6 of the EPBD without increasing the pre-
existing levels of the energy performance requirements. This of 
course would mean failure to achieve the main objective of the 
Directive, which is to ensure, through its implementation, an 
important additional reduction of the energy use of buildings. 

This paper aims to obtain a good overview how the EPBD implementation 
has changed (or is changing) the national requirements in terms of energy 
efficiency and indoor climate and to describe what has been the impact (if 
any) of the EPBD implementation on the severity of those requirements. It 
aims to summarise and compare if there has been a widening of the 
existing types of requirements in the different MS (e.g. more severe 
requirements, widening of the range of buildings covered by the 
regulations, more requirements, requirements for renovations…) and tries 
to conclude whether the implementation of the EPBD already has 
succeeded to reduce the energy use of the building stock in Europe. 
 
The paper is part of a study carried out among 12 countries (Belgium, 
Czech Republic, Denmark, Finland, France, Germany, Italy, The 
Netherlands, Norway, Poland, Spain and Greece) in the framework of the 
project ASIEPI, funded by the Community’s Intelligent Energy Europe 
programme. 

2 > Impact of the EPBD implementation on the national 
requirements 

Energy performance requirements and energy certification in the MS 
before the EPBD 

The majority of the questioned MS had some type of energy specifications 
incorporated into their national building or other regulations before the 
introduction of the EPBD. 
 
Almost all of the investigated countries had indirect specifications or 
regulations referring only to the restriction of heat losses (U-values, 
minimum levels of insulation) and minimum ventilation rates. For these 
countries the implementation of the EPBD meant a complete revision of 
their national legislation and the imposition of new relative regulations, 
which set for the first time minimum energy performance requirements 
and adopt energy assessment and certification of buildings. 
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A number of countries however already had both EP requirements, as well as a 
well-structured certification scheme in place (mandatory or voluntary), long 
before the introduction of the new Directive. Those were Denmark, France, 
Germany, The Netherlands and the Czech Republic. For those countries, the 
implementation of the EPBD provided an opportunity to reconsider their 
national regulations, expand their coverage and application and tighten the 
requirements. As an example, in The Netherlands, there was already a 
mandatory certification system in place for new buildings since 1995, but only 
a voluntary system for existing buildings. With the implementation of the 
EPBD, certification became obligatory for existing buildings as well. 

Impact of the implementation of the EPBD on the national methodology, 
the national requirements and schemes 

In general, the implementation of the EPBD forced MS to update their 
national regulations in order to apply a methodology for the calculation of 
the energy performance of buildings, to meet (more strict) energy 
performance requirements and to introduce energy certification. Even 
countries which already had EP requirements and a clear and strict 
certification scheme in place, they were forced to update their method to 
be in line with the EPBD and the CEN standards. 
 
The new Czech calculation procedure is based on published CEN standards. 
Norway improved the national EP calculation standard (NS 3031) to be in 
line with ISO 13790 and Germany developed a new national calculation 
method for non-residential buildings that is fully CEN compatible. 
 
In most cases the existing EP requirements became stricter (e.g. lower 
limits for energy consumption) than before the EPBD. Denmark and France 
now further tightened the existing energy performance requirements in 
their building regulations. However, there are a few exceptions to this 
rule, countries, whose requirements were not affected by the 
implementation of the EPBD (e.g. Germany, at least for residential 
buildings and the Czech Republic), while in one case (Poland), specific 
requirements for heating paradoxically became looser after 
implementation of the EPBD. All in all, the average tightening of 
requirements through the EPBD over Europe varies from 15% in the less 
positive scenarios, up to 30% in the most positive ones (e.g. Finland). 
 
In many cases, the pre-existing, direct or indirect, requirements were 
extended to include additional parameters; e.g. in Denmark, the new 
calculation method now includes thermal bridges, solar gains, natural 
ventilation, heat recovery, air conditioning, lighting (for large buildings), 
boiler and heat pump efficiency; in Belgium, requirements were 
complemented to include space heating and DHW consumptions, auxiliary 
energy consumption, cooling consumption, but also energy production 
through PV cells or a cogeneration installation; and in Norway, the new EP 
calculation standard now includes cooling, DHW, lighting, fans & pumps, 
but uses some fixed input parameters including internal heat gains 
(equipment, people), DHW, operating hours, set-point temperatures for 
heating & cooling and default lighting energy. 
 
An important addition to the existing requirements Europe-wide is shown 
to be the introduction of summer requirements, often for the first time, 
even in Northern climates such as Finland and Norway. 
 
Quite a number of countries (like Greece, Italy, Poland, Belgium, Finland, 
Norway and Spain) first introduced energy certification, as a result of the 
EPBD. So was as well the Renewable Energy Sources feasibility study, 
applicable mostly for buildings >1,000 m2, in the Czech Republic, Greece 
but also in France. 
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In many cases the existing methodology found a broader application. The 
pre-existing method has been extended, or is currently being extended, for 
example to include additional building types. The German certification 
methodology set in 2002 changed to apply as well in case of sale or renting 
of existing buildings. In other examples this extention of application goes 
beyond the strict scope of the current EPBD. This is the case for example 
in France, where the existing method already became applicable for 
existing buildings as well. In The Netherlands, two different existing 
methodologies are now being combined into a single new one that will 
cover both existing, as well as new buildings. 

Specifications stricter than imposed by the EPBD? 

Most MS just meet the specifications set in the EPBD. However, some 
interesting approaches go beyond the necessary EPBD specifications and 
set additional rules to ensure high energy performance. 
 
In Denmark for example, all cost-effective energy saving measures are 
obligatory in the case of major renovation. Furthermore it is required that 
some individual, profitable measures (like insulation of external walls 
when changing the weather shield, insulation of attic and roof when 
changing the roof, a replacement of the boiler or heat supply) have to 
fulfil the requirements, regardless of the size of the renovation. Public 
authorities are obliged to implement energy-saving measures with a pay-
back time of less than five years as described in the energy certificate of 
the buildings; this is a stricter rule than the one implied by the EPBD. And 
finally for Denmark, the lifetime of the certificate is 5 instead of 10 years. 
 
In France, compliance with the requirements and certification is also valid 
for renovation of small buildings (< 1000 m²), which is not required by the 
EPBD. Additionally, feasibility studies on RES are required as well for 
buildings over 1.000 m2 in case of important energy renovation, when EPDB 
only requires these studies for new buildings. 
 
Germany also has no 1,000 m² threshold for buildings that undergo a major 
renovation. Furthermore, Germany has stipulated a minimum use of 
renewable energy for all new buildings, while in some federal states the use of 
renewable energy is also required for major renovations of existing buildings. 
 
The threshold of 1,000 m2 is also overcome in Poland, at least in theory. 
However, since execution of the certificate is required only if, after 
construction, the building needs to get a permit for operation, this does not 
include renovation, not even major. Additionally, Polish requirements are less 
strict than the EPBD as they only apply to new buildings (no rent or sale). 
 
A totally different approach is the one used in Finland and Norway, where 
the legislation allows the local building supervision authorities to decide 
whether the building regulations will be applied to the renovation or not. 
The problem with this approach is that local authorities tend to be lenient, 
giving dispensation too often. 

Certification scheme 

Many of the questioned countries, among which are Belgium, Finland, 
Poland, Spain, Italy and Greece, first introduced a certification scheme in 
their national regulation frame, as a result of the EPBD implementation. 
Denmark, the Czech Republic, France, Germany and The Netherlands 
already had a certification scheme in place before the EPBD. With its 
implementation, changes may have occurred to the existing certification 
schemes. In Denmark, the certification was originally based on the 
measured consumption (operational rating) for buildings > 1,5000 m2, but 
after the implementation of the new Directive, all certificates have to be 
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calculated (asset rating). In the Netherlands the certification scheme 
became mandatory, the calculation method slightly changed and an A to F 
rating was introduced. Germany introduced certification of existing 
buildings for the first time and in France, the existing method became 
applicable for existing buildings as well. 
 
In the Czech Republic, and possibly also in other countries where 
certification is applied only to new and renovated buildings and the 
average age of the building stock is relatively high, all issued certificates 
are category C and above, so the classes "D" to "G" remain entirely unused 
for buildings that are assessed in terms of energy performance as poor and 
therefore requiring the implementation of saving measures. In the case of 
Poland, possible errors and misleading methods in practice downgrade the 
energy certificate to just a piece of paper required by law that does not 
provide much useful information to the building owner. 

Indoor climate 

Prior to implementation of the EPBD, all Member States (except for Italy) 
already had incorporated some requirements concerning indoor climate to 
their national legislation. Those mainly focused on ventilation levels and 
heating. The implementation of the EPBD, did not totally alter those. 
 
However, with its implementation, many MS first formally introduced in 
their national regulation aspects related to summer comfort (avoiding the 
risk of overheating and reducing the cooling loads). This was specifically 
the case for Belgium, Finland, The Netherlands, Norway and Greece. A few 
other countries, among which is France, used the EPBD as an opportunity 
in order to further specify existing requirements related to summer 
comfort (defining indoor temperatures for unconditioned buildings, 
changing the ventilation rate and the air tightness level). Germany had a 
requirement for the prevention of overheating already in place, which is 
based on a limitation of the solar gain factor. 

The use of Renewable Energy Sources (RES) 

In all Member States, the use of RES has been incorporated into the energy 
efficiency of buildings and the overall calculation procedure. 
 
A RES feasibility study has been first introduced and is obligatory for new 
buildings over 1,000m2 in almost all the investigated countries, including 
the Czech Republic, France and Greece. 
 
Although most countries’ policies are to introduce more RES, many Member 
States have no specific regulation that makes the use of RES obligatory for 
buildings. Exceptions are Germany, Italy, Spain, Norway, The Walloon 
region of Belgium and Finland. In Germany, the law imposes a minimum 
use of renewable energy for all new buildings. The ratio is dependent from 
the type of renewable energy (e.g. 15% solar thermal, 30% biogas, 50% 
heat recovery, biomass and biofuel, geothermal and waste heat). One 
federal state requires as well as that renewable energies are used for 
existing buildings for which the heating system is exchanged. In Italy, it is 
required that 50% of domestic hot water (DHW) comes from solar thermal 
systems. The percentage decreases to 20% in the historical city centres. 
This rule can be avoided if the impossibility of such an installation is 
accurately described in a technical report. This latter aspect is crucial as it 
avoids the installation of solar systems in many cases. Also, the installation 
of photovoltaic (PV) systems for at least 1 kWp minimum per dwelling is 
mandatory. In Spain solar DHW is obligatory, as is the use of PV’s for non-
residential buildings. Norway imposes a requirement that ≥40% of a 
building’s net energy demand shall be supplied by RES (not electricity or 
fossil fuels). In the Walloon region of Belgium, the installation of solar 
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thermal systems for domestic hot water or any system that saves an 
equivalent amount of energy will be mandatory for existing buildings in the 
case of large renovation and for new buildings. Finally, the current status 
in the Finnish building stock is that renewable energy sources (in specific 
wood) are mainly used in the single family houses. 
 
In some countries (France, Poland, Germany and Greece among others) 
there are individual incentives to promote the use of RES in the building 
sector. These incentives mainly involve tax incentives or increased tariffs 
for the energy fed to the grid. In Germany, for example, the PV-production 
was accelerated by the law, because it was ensured that renewable energy 
can be fed into the grid at rather high tariffs. The same principle is valid 
also for Greece where additionally, the installation of photovoltaics in 
buildings is reinforced by a simplification of the administrative burden. 

Energy auditors 

Countries that already had a certification scheme in place prior to EPBD 
implementation, had as well a group of experts responsible for carrying 
out the energy audits. The implementation of the EPBD meant in most 
cases changes to the national requirements, but not to the qualifications 
of the energy experts. The selection criteria remained mostly the same, 
including engineers, architects and experts from other relevant fields. Α 
training session has been implemented in some countries for keeping 
experts up-to-date. 
 
In many cases energy assessors and system inspectors are brought under 
the same structure and have to fulfil the same requirements and 
qualifications. However, some countries, including for example France, 
still do not have a regulation concerning inspectors in place. At the other 
hand, many already established voluntary regimes now become mandatory, 
as is for example the case in Norway. It is interesting that in Germany, the 
existing group of experts for the assessment of new buildings remained 
unaltered, while the criteria have been enlarged for the new group of 
experts assigned with the assessment of existing, or non-residential 
buildings. 
 
On the other hand, countries that did not have a certification scheme 
before, are now defining their experts groups and qualification criteria, in 
order to comply with the recommendations of the EPBD. 

3 > Impact of the EPBD implementation on the energy 
performance of buildings and the building market 

When looking at the building market in the EU, there seems to be a clear 
shift towards more energy efficient constructions and introduction of 
better performing products. However, such changes can not be attributed 
solely to the implementation of the EPBD, as they are much more affected 
by the regional, seasonal, social and general economic situation. 
Therefore, the impact of the EPBD on the energy performance of buildings, 
or the building prices is not yet really quantifiable. 

Energy performance of buildings 

Setting aside whether the result is directly, or not, related to the 
implementation of the EPBD, the general trend shows a clear improvement 
in the energy efficiency of buildings in the EU. 
 
Specifically, the Danish energy consumption of households is proven to 
have stayed rather constant over the years, despite their continuously 
growing floor area. The energy consumption per m2 is considered to be 
decreasing due to better insulation and boiler efficiencies. 



ASIEPI > P180_Impact_of_National_EPBD_Implementation_in_MS_ASIEPI_WP3.doc 6 

Also Italy shows a positive trend in the energy consumption reduction, 
even if the intensity is modest. This reduction is owed not so much to the 
new energy policy, than to the reduction in the heating energy 
consumption in the past years. 
 
In Norway, the energy consumption per m² has decreased, as has 
consumption per dwelling and per capita. This improvement in energy-
efficiency is considered to be the result of a combination of factors, 
including higher energy costs, better focus on energy conservation, better 
insulation and more efficient equipment. It is too early to say what impact 
the EPBD has had on the energy consumption of the building stock as a 
whole. However, the few new buildings that are being constructed under 
the new EPBD regulations in Norway are more energy-efficient (estimated 
approx. 25%) than older buildings, built under the previous building 
regulations. 
 
The German building stock has not clearly become more energy efficient 
yet, however, energy efficiency has reached a higher level of visibility with 
certificates also for existing buildings and especially for public buildings. 
The EPBD implementation did not have an influence on the energy 
performance of the German building stock if we regard strictly the energy 
performance requirements. 
 
Polish energy requirements, on the other hand, are less strict than before 
the implementation of the EPBD, and as a result the performance of the 
Polish buildings stock it not expected to be positively influenced. 

Market overview 

So far, there is no clear evidence available whether, and in what way, 
building prices are affected by the implementation of the new Directive. 
As mentioned earlier, also the changes in the building prices, can not be 
directly appointed to the implementation of the EPBD, as these may as 
well be primarily affected by other parameters like season, social and 
general economic situation. 
 
A recent study of rising construction costs in Finland, did not prove a clear 
correlation with energy efficiency, but rather with overall social 
improvements of buildings. Also, in Germany there is no measurable influence 
of the EPBD implementation on the building market and prices. However, in 
cases where an increase in building prices due to improved energy efficiency is 
expected (e.g. France) the average expected price increase (here 2%) has to 
be compared against the energy savings (that are estimated to reach 15%). In 
Denmark the price for a new building compared to a building built according 
to the previous building regulation is calculated to be approx 15-30 euros 
higher per m². In the Netherlands, it seems that having a “green” label has a 
small positive effect on the transaction price and on the period of time that a 
house remains unsold, compared to having a “red” label. 
 
In general it could be anticipated that the owners of better energy 
performing buildings will be able to demand higher prices for them, as 
their performance means lower running costs and conversely, owners of 
poorly performing buildings will have to lower prices, or invest in 
improving their performance, in order to make them attractive. 
 
In Poland, as new requirements are less demanding than the old ones and 
due to overall economy crisis, even the opposite could be expected: that 
new constructed buildings should be cheaper than before. 
 
The effect of the EPBD on the building market therefore mainly focuses on 
the development of new building products and innovative techniques. Thus, 
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the higher prices concern mainly the new-technology products and not the 
prices of buildings themselves. Products and techniques that already gained 
market ground through the EPBD implementation are condensing boilers, 
improved insulation and glazing, heat pumps, mechanical ventilation and 
heat recovery systems, DC fans, improved lighting systems and renewables 
(like solar thermal collectors, photovoltaic cells and others). Also, new 
techniques have been introduced, e.g. heat recovery systems of shower 
water and demand driven ventilation systems, cool paints, etc. 
 
It is interesting to mention that in a couple of countries like the 
Netherlands and Germany, with every step of reducing the energy 
performance requirement level, the procedure is to perform a study on 
cost-effectiveness. By announcing the reduction of the EP level far in 
advance, the industry has time to adapt and develop improved and 
innovative systems. The industry uses the EP regulations as a PR 
instrument for their improved products. 

4 > Conclusions 

Despite the significant variation in EPBD implementation and experiences, 
the current analysis shows some clear tendencies related to impact. 
 
There are different fields that have been influenced through EPBD 
implementation and so the tendencies are analysed in terms of changes in: 
› legislation 
› requirements 
› energy consumption of the building stock 
› building market and prices 
› public awareness 
 
All countries used the opportunity to change their legislation: either to 
impose EP requirements and/or certification for the first time, or to re-
evaluate their existing ones. It is interesting to note that countries that 
already had requirements in the past, tend to make them even stricter. A 
pre-existing methodology often is extended to apply to additional building 
types, inserting obligations for the use of renewables and going beyond the 
exact obligations imposed by the EPBD. Conversely, countries that are 
imposing energy requirements and certification for the first time, tend to 
be more conventional and uninventive for the time being. 
 
Changes in the building energy consumption can not be easily attributed to 
the EPBD alone. The actual impact on the energy performance of the 
building stock is not yet clearly estimated, although there are some 
countries with success stories showing a positive change in the energy 
performance of the new building stock due to the EPBD related regulations. 
 
At the same time, the building market is clearly affected by the 
implementation of the EPBD, especially by means of visibility and 
introduction of new and improved building products and technologies. 
There are success stories regarding the market uptake of innovative 
systems, wherein the EPBD regulations have had a catalysing effect. 
However, the specific effect of the EPBD on the building prices is again 
difficult to isolate. 
 
Clearly affected is the public awareness, which shows an increasing 
tendency towards more efficient constructions and systems but also 
towards sensible use of energy. 
 
All in all it is expected that the recast of the Directive will further build on 
the tendencies already set by the EPBD, therefore making it possible to 
meet the specific objectives. 
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Also measures not included in the original EPBD will be seriously 
considered, such as stricter control of refurbishment, forewarning of 
staged tightening of energy regulations up to at least 2020, white 
certificates, etc. Such measures have already been implemented in select 
countries. 
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Evaluation of compliance and 
control in different member states 

The EPBD only imposes MS to set requirements without any 
specification about the severity of the requirements, nor about the 
measures to be taken regarding the control on implementation. As 
such, MS can fulfil the requirements of articles 4 to 6 without 
increasing the existing levels of requirement and without carrying 
out any kind of control. 

Requirement levels are an important instrument to improve the 
energy efficiency of the building stock, but it is definitely not 
enough. With no compliance, the energy efficiency of the building 
stock will not improve. 

In the framework of the ASIEPI project, funded by the Community’s 
Intelligent Energy Europe programme, a study has been set up to 
collect information on compliance and control of energy 
performance legislation in the Member States. This paper presents 
the synthesis results. 

1 > How is compliance of the EP requirements for buildings 
handled in MS? 

To achieve compliance with the EP-requirements, the responsibilities of 
the various actors are defined in the EPB-regulations of each country. 
While some variations exist the procedures are similar. It varies from the 
simple check of completeness of documents to a random check at the 
construction site or both of them. 
 
In general, controls are handled in the following way. They are performed 
by state or federal employees who are allowed to visit any building during 
the construction or after its termination. Control campaigns are systematic 
in Danemark, Finland, Netherlands, Belgium (Flanders) and Norway. It is 
based on Analysis of plans, specifications, or/and calculations. In Norway 
and Belgium (Flanders), energy performance declaration are generally 
submitted and checked electronically. In Belgium (Flanders), 
complementary to the systemetic control, autorities execute a second 
control based on random. 
 
In France, the control is annual. A sample of operations is extracted with 
representative criteria and several regulations can be controlled including 
EP regulation. Generally, the control is based on : 
› Analysis of plans, specifications, calculations 
› Visit on site to check insulation 
› Visit at commissioning 
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When control has taken place, the building owner, designer or EPB 
responsible must be able to prove that his building complies with the 
regulation through supply of calculation notes and written proofs. 
 
In Norway, Permit applications are generally submitted and administrated 
electronically. The check is made automaticly. 
 
In Greece, the Energy Performance Regulation for Buildings is going to be 
implemented during 2009. The checks of compliance of new buildings with 
the energy requirements will be performed by the energy consultants who 
also issue the energy certificate. The energy experts group, responsible 
also for compliance checks, will be consisted by a large number of 
engineers or experts from other scientific fields related to energy aspects 
that will carry out the audits and will issue the certification. 
 
In Spain, Most of the 17 regions are working in the development of the 
administrative procedures, for registry, control and inspection. 
 
In Poland, there is no any special administration procedure to check the 
compliance with EP requirements. 
 
Non-compliance with construction regulation is an offence with financial 
penalties : 240 euro/GJ for the energy performance and 60€/W/K for 
thermal insulation in Belgium, Up to 45.000€ in France, between 5.000 and 
50.000 € in Germany, fine calculated on the basis of economic income of 
the professional in Italy or pecuniary fine in Greece against the 
responsible. Controllers have the duty to write down a report when they 
record a breach to require that the owner undertakes remedial actions to 
comply with the regulation. In general, problems are solved during the 
informal procedure. 
 
In Denmark and Finland, if the building does not comply with the energy 
performance requirements it has to be adjusted. The building can be put 
to a prohibition of use as an extreme measure, but these kinds of measures 
are rare. The observed incompliance is normally corrected during the 
implementation phase. 
 
In Netherlands, sanctions in case of non-compliance with EP-requirements 
can be imposed by the local authorities. In an early stage of the building 
process they can refuse the building permit. Once the building is started 
they can stop the construction process until the omissions are solved. Once 
the construction is finished the local authority can forbid the occupation of 
the building. Stopping the construction process happens in practice, but 
because of the large economical consequences it is seen as a severe 
sanction and therefore not used regularly. Forbidding occupation is even 
more severe and is nearly ever done. 
 
In Norway, the most common sanction is a fine together with enforced 
remedial work, or at worst imprisonment. If the planning-&-building 
authorities find that the offence is of trifling significance, they may refrain 
completely from subjecting it to sanctions. 
 
In Czech Republic, the Law is not clear about whether the building will 
have to be subsequently brought into conformity with the requirements of 
the Act, or not. 
 
In Spain, different decrees and laws state penalties going from economic 
fines to activity suspensions. 
 
In Poland, the only sanctions caused by non-compliance of EP requirements 
can be withdrawal from Chartered Associations of Architects or Engineers – 
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lost of rights for design and supervise construction or obligation to repay 
incurred losses of building owner according to the sentence issued by Civil 
Court. 

2 > How is compliance of the EP certification process handled 
in MS? 

In Belgium, the certification procedures and the status of the legislation vary 
from one Region to another. For new buildings, the EP-certificate is based 
on the EPB-declaration and is established at the same time as the EPB-
declaration. If a control shows that the EPB-declaration is not correct, the 
EP-certificate is automatically cancelled. The control of the EP-certificate 
for new buildings is therefore based on the control of the EPB-declaration. 
 
For existing buildings, the control concerns the energy experts allowed to 
issue the certificate, as well as the certificate itself. The experts must 
have followed a recognized training. The quality of the certificates is 
randomly checked. If one or more problems are identified with respect to 
a certificate, it is cancelled. If the controls show that a particular expert is 
not competent enough, his license can be abrogated. 
 
In Denmark, the Danish Energy Agency is responsible for the scheme. The 
daily operation of the scheme is delegated to a secretariat also operating 
the other schemes related to the EPBD. From April 2008 it became possible 
to appoint a company official to issue the certificates, thus permitting 
companies to appoint their own consultants. The companies carry out their 
own quality checks according to DS/EN ISO 9001. The Danish Energy Agency 
carries out a market surveillance of the companies. These quality checks 
are made regularly, but also when there are complaints from clients, out-
of-range values, etc. They also check the energy consultants' 
independence and qualifications. 
 
There are possibilities of penalties if certification is omitted. 
 
In France and Czeck Republic, the Ministry is responsible for this task. It 
authorizes energy experts for making the certification scheme, keeps the 
list of authorized experts and annually collects experts’ records (number 
of EPCs, energy saving potential, etc). 
 
In Finland, The quality control procedure of the EP certification is not 
regulated by the legislation, but the legislation allows the Ministry of the 
Environment to gather relevant information about the certificates and 
prices of certificates from the qualified experts. Qualified experts have to 
keep an archive of the certificates they have issued for 15 years. 
 
In Italy, the selling/renting act must be accompanied by the energy 
certification. The documentation must be presented with all the relevant 
project documents. The municipality approves the end of the works only if 
the certificate/attestation is supplied. 
 
If no compliance, there is a penalty system involving all the actors involved 
in the certification process, with administrative procedures and economic 
fees as described above. 
 
In Netherlands, buildings built can get an exemption: the permit is 
equivalent with the certificate. There are no sanctions when no EP 
certificate is made, however the buyer can make a demand that a 
certificate is made based on the civil code. 
 
The quality control scheme comprises the double check on the site 
executed by the accredited body (this is done by random checks). 
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In Poland, only new buildings are subject of certification. Designation of 
building into operation requires presentation of certificate. Certificate itself is 
not checked by authorities as its compliance with requirements is the 
responsibility of the expert. Concluding, there is no any special administration 
procedure to check the compliance of EP certification process. 
 
In Germany, Compliance with EP certification for new buildings and 
buildings undergoing major renovations is in the hands of the federal 
states. There is no authority that checks the EP certificates for existing 
public buildings or buildings that are sold or rent. Here the responsibility is 
with the building owner as defined in the German energy decree. 

3 > Are there incentive policies in MS contributing to respect of 
the regulations? 

In general there are no incentives for the mere compliance with the EPBD. 
Incentives are only offered for buildings that go beyond the minimum 
requirements in France, Belgium, Czech Republic, Finland, Italy, 
Netherlands, Poland, Germany, Spain, Norway and Greece. These 
incentives include subsidies, zero interest loans, fiscal deductions, etc. 
Most of these economic supports for energy efficiency are focused on 
particular technologies (heat pump, insulation of walls or roof, 
photovoltaic panels, etc.). But in some regions of those countries, the 
subsidy allocated is based on the overall energy performance of the 
building and not on the particular systems. 
 
In Denmark, there is no financial support for energy saving measures. The 
political climate has not been in favour of financial support; however it is 
currently on the political agenda and negotiations are ongoing and it seems 
that they will be successful. 

4 > Conclusions 

Compliance and control is done very differently in MS. In general, control 
campaigns are systematic or annual and the authorities have the 
possibilities to execute a random controls to verify that all rules are 
complied. 
 
The reasons of no systematic check are the lack of expertise and very few 
funds allocated to make controls. To increase professionals and public 
awarness, the penalities must be remebere on the energy performance 
declaration and energy performance certificat. In addition, as certificates 
must be provided for most of building, energy experts who issue them can 
check the compliance. In this case a specific training is needed. 
 
Regarding the incentives, there are no incentives for compliance with the 
EPBD. Existing financial supports concern energy saving measures in MS 
except in Denmark. This mechanism represents a positive instrument to 
improve the efficiency of the building and has indirectly a good effect on 
compliance with the rules of regulation. 
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Barriers and good practice 
examples identified during early 
implementation of the EPBD 
During the transposition and early stages of implementation of the 
EPB Directive into national practices, several issues appeared either 
as barriers, or as points for discussion. This paper, which is part of a 
study in the framework of the ASIEPI project funded by the 
Community’s Intelligent Energy Europe programme, aims to analyse 
the most common, or most critical of these discussion points for the 
implementation of the EPBD, in order to provide possible solutions 
and good practice examples for other countries. 

1 > Introduction 

Although the EPBD allows for quite some freedom in national requirements 
and even though the national boundary conditions (legal frameworks, 
cultural differences, climate etc.) may differ a lot from country to 
country, in practice it is proving that most countries have experienced, or 
are still experiencing similar challenges in implementation. 
 
This paper summarises a selection of some of the most common or most 
critical discussions and barriers for implementation of the EPBD and the 
solutions taken to resolve those in individual MS. The study is restricted to 
a specific set of such barriers or discussion points, since the actual list of 
issues in question may in fact have been quite long. The investigated issues 
concern: 
› How countries are handling certification in the case of apartment 

buildings 
› Whether control systems are taken into account in the standard 

calculation methods 
› Whether energy saving measures that are under discussion in specific 

countries in terms of e.g. questioned efficiencies, or health and safety 
reasons, exist 

› Whether energy efficiency technologies, such as mechanical 
ventilation with heat recovery, are common even against indoor 
quality 

› Whether the results of a national method in one country are accepted 
in another country 

› How the gap between theory and practice is being bridged 
› How conflicting interests from national regulations are being dealt 

with 
› Whether summer comfort is being promoted to the detriment of 

energy efficiency 
 
The analysis is based on internal discussions and the unofficial answers 
provided by the partners involved in the ASIEPI project on a simple internal 
questionnaire. The study is carried out during the summer of 2009 among 
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13 countries (Belgium, Czech Republic, Denmark, Finland, France, 
Germany, Hungary, Italy, The Netherlands, Norway, Poland, Spain and 
Greece). The information provided is mostly based on personal experiences 
of the partners involved in the project and therefore does not necessarily 
reflect the official position. 

2 > Certification in case of apartment buildings 

One of the issues that all MS had to resolve prior to implementation of the 
EPBD was the handling of certification for apartment buildings. The 
Directive leaves space for different approaches to this type of 
certification. Two are the most obvious options: a) to certify the building 
as a whole, or b) to certify each individual flat separately. 
 
Clearly there are pros and cons for both options. Certification of the 
building as a whole is more economic and of course more evident where a 
central heating system without separate metering exists. However 
certification per apartment gives a better overview of the actual 
consumption and thus of the potential for energy savings. 
 
In practice different combinations of the two options seem possible and 
effective. MS have dealt with the issue of certification of apartment 
buidlings in various ways. Four of the examined countries always assess the 
building as a whole, while 2 countries always assess just the individual 
apartments. In the remaining 5 countries, both options are possible under 
specific circumstances, either in parallel, or separately, e.g.: 
› There is one certificate for the whole building, but one or more 

additional pages are used to describe the individual apartment; 
› The whole building certificate may be obligatory, but the owner has 

the possibility to issue additionally a certificate for the individual 
apartment; 

› Either the building as a whole, or the individual apartments can be 
certified; 

› When the systems are collective, certification is per building, while in 
case of individual systems, certification is valid only per individual 
apartment. 

 
Clearly, the specifications of apartment buildings are different in different 
countries and also different types of ownerships can have a substantial 
impact on the choice of the right approach. In general there is no one good 
approach which fits all needs [1]. 
 
Generally seen, with the exception of the 2 counries that always assess the 
individual apartments, when there is a collective installation system in the 
apartments building, the assessment will mostly be on building basis. Then 
the individual apartment’s energy performance may either be considered 
the same for all individual apartments (same certificate for all the 
individual apartments), or be calculated based on the total real, or 
calculated, consumption in proportion to rental charges repartition rates 
of the apartment. Both ways, the apartments’ energy certificate cannot 
represent the actual performance of the apartment. Upon certain 
conditions, the issue of a separate (additional)certificate for the individual 
apartment is possible, so that the actual situation is described. This not 
only better represents the actual potential for energy savings, it also helps 
understand user behaviour and trigger the owners awareness. Of course 
this usually goes together with a slight increase in costs for energy 
certification. 
 
More information on the different approaches of certifications of 
apartment buildings can be found in [6,7]. 
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3 > Control systems 

All questionned countries do, to some lesser or greater extent, take into 
consideration in their standard calculation method control types. The 
mentioned types, in order of popularity are: 
› Lighting (day- or artificial); 
› Heating (thermostatic valves, pumps, night set back, week-end 

interruption, manual control); 
› Ventilation (occupancy based, CO2, hybrid); 
› Cooling; 
› Humidity. 
 
The way such controls are taken into consideration is mostly by default 
coefficients and (control and/or utilisation) efficiency of the system. 
 
In one country the national EP calculation method normally prescribes a 
fixed value for the lighting load but a 20% lower value in case of advanced 
lighting control. In the same country, the efficiency of the energy delivery 
system is accounted for, but only in the energy label (which is based on 
delivered energy), not in permit applications for new buildings (based on 
net energy demand). This means that builders are more likely to invest in a 
well-insulted thermal envelope instead of efficient and delivery systems 
and control types (which have a shorter service life than the building). 
 
In some countries, the Principle of Equivalence can be used to evaluate the 
performances of such control systems [2]. This basically means that a study 
is conducted to document the performance (e.g. efficiency) of a product, 
and this performance data can be used in energy performance calculations 
of buildings using that product (see also §6, below). 
 
Finally, some control systems that are manually steered, are not always 
taken into account, as the human behavior is considered too difficult to 
predict. 

4 > Questioned technologies 

Various, especially innovative, systems are under discussion because the 
methods used to prove their energy efficiency are still questioned. It is 
difficult in practice to evaluate the complex assumptions and physics used 
in the various calculation methodologies, which are often ambigious. 
 
One example is the discussion about how to calculate preheating from 
ground heat pumps. Another discussion is the calculation of the efficiency 
of the air-to-air heat pumps in relation to the actual outside air-
temperature. In the case of high efficiency heat recovery from ventilation, 
the question is whether efficiencies reached under test conditions will also 
occur in practice, as true efficiencies are in certain cases found to be up 
to 10% less than manufacturer documentation. 
 
Countries deal with such matters through the development of standardised 
calculation and occupants’ behaviour methodologies. It means that 
average values of efficiencies of the appliances are entered into the 
calculation. 
 
In addition to efficiency issues, other measures are questionned in terms of 
health and safety reasons. Balanced ventilation is under discussion in some 
countries because of presumed health risks (but not in the Nordic 
countries, which have long experience with mechanical ventilation). The 
main problem here is that people often keep the ventilation rate low, even 
when a high rate is needed for health reasons, due to ignorance, or noise 
problems with the fan. HVAC installations should be applied in a way 
assuring achievements of assumed environment quality in the 
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compartment along with rational use of energy for heating, cooling and 
electrical supply. 
 
Similar issues seem to appear in almost all countries. 

5 > Energy efficiency in relation to indoor climate 

As a result of the EPBD requirements for the improvement of the energy 
performance of buildings, some new concepts and technologies have been 
introduced that are sometimes questionned in terms of indoor air quality. 
A clear example of this is building air-tightness. Mechanical ventilation 
with heat recovery is becoming more widespread, and is already well 
established in the coldest climates. It is assumed that also here some 
countries could question the influence of this technology on the indoor 
environment. 
 
Indeed, mechanical ventilation (both supply and exhaust) with heat 
recovery is quite common in new or renovated, non residential and large 
buildings and in particular for low energy buildings. But even in cases 
where it is not yet common (like residential buildings), mechanical 
ventilation and heat recovery are steadily gaining a lot of ground. 
 
The reason behind this is improved energy performance, especially in 
terms of heating, and in terms of compliance with the regulations. In most 
situations, regulations demand a minimum exhaust air heat recovery 
efficiency of the ventilation system. Cost efficiency is supporting the 
implementation of the technology in question, although a number of 
countries are arguing the benefits on indoor quality. 
 
It is interesting to mention that 3 of the questionned countries, all of 
which have warmer climates, claim that mechanical ventilation and heat 
recovery is not yet quite common. In these cases, mechanical ventilation is 
required only if natural ventilation is not sufficient enough, and heat 
recovery is mandatory mainly when the required air volume is greater than 
a given value.Also the concept of airtightness has only recently been 
introduced. 

6 > Determining system/product efficiency 

When determining the energy performance (e.g. efficiency) of a new 
energy-saving technology or system, countries normally follow their own 
specific legal framework, certified methodologies and laboratories. The 
question is whether it is evident for one country to accept the results of 
such a study performed according to another EU country’s legal principles. 
 
In the majority of countries, only CE/EN certified systems and technologies 
and test methods are accepted, so if the CEN method is followed for 
determination of the technical performance, then no additional 
measurements will be needed. At least two of the questionned countries 
accept the data of any certified European quality control institute or 
laboratory. However, in certain cases it is important to follow the local 
procedures, as the assumptions made often reflect very specific local 
conditions. 

7 > Theory versus practice 

It is well known that there can be a big gap between the functioning of a 
system on paper and in practice, or between the energy performance of a 
building as a whole or a building component, in theory and in practice. 
There can be many reasons for this: things can go wrong during the design, 
the installation, the fine-tuning and/or use of the system, and calculations 
are performed under ideal, standardised design conditions, etc. 
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The experiences with this issue between the 13 questionned countries do 
not vary much; all 13 countries seem to be aware of such discrepancies 
among asset and operational rating. The question is, how to deal with this 
fact in order to reduce the gaps in performance. 
 
The study shows that in fact 8 out of the 12 countries who answered this 
question in detail do not have specific rules to adjust those discrepancies 
to. The ideal situation, which in rare cases is required also by building law, 
is to perform commissioning after the installation of a new system, or after 
construction. It is also advisable to do this when the building use is 
changed, or even after some years of use. Continuous commissioning by 
long-term monitoring and evaluation is the best option and is expected to 
be applied more and more often. 
 
However, in most countries, it is the responsibility of the inspectors to 
identify if systems are not working properly, or efficiently and to report 
such discrepancies and propose saving measures in the EPC report. 
Similarly, the principal system designer or building designer is responsible 
to the building supervision authorities for carrying out his duties in an 
appropriate manner during the building project’s design and construction 
phase. For this reason, both the building and system designer, as well as 
the inspector, should be highly qualified and sometimes even need 
specialist expertise. 
 
Real life examples show that installers are not always sufficiently trained 
to install these complex systems correctly and/or adjust the systems 
correctly to the building use or building as a whole. As Europe wide EP 
requirements are becoming more and more severe, systems are expected 
to become more and more complex. 
 
An additional problem is that various companies/installers are responsible 
for various parts of the system, but no one is responsible for the total 
system. In fact there will often be situations where the systems are so 
complicated that malfunction is noticed only in the commissioning phase, 
and failure has to be corrected afterwards. 
 
It is of common expectation that the normal quality assurance of the 
construction works should take into consideration consistence with the 
overall design. In one country, specific certification procedures for 
individual craftmenships exist for specialised consultancy firms. Another 
country is introducing programs to evaluate specific buildings 
performances, the experiences of which are used to prepare the future 
regulation. Yet another approach is adoption of advanced monitoring and 
BEMS systems to control energy consumption. 
 
Recently, initiatives that try to solve these problems by trying to formulate 
criteria for guaranteeing the performance of the total system/building in 
practice are under development. 
 
A small number of countries aim to reduce the problem by introducing 
actual energy consumption against design consumption. 

8 > Conflicting interests 

During the initiative implementation of the EPBD, some countries faced 
the problem of conflicting national regulations that prohibit specific 
energy efficiency measures from being uptaken. One example is biomass 
burners, which are not allowed by law in some regions or countries, 
although in terms of energy efficiency they are considered better. Another 
example is the fact that retrofitting external insulation may conflict with 
the building regulations related to minimum distance to the land border. 
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Other examples of conflicting regulations in relation to the national EPBD 
law may also exist. 
 
This study has shown that there are indeed countries that face such 
problems. Only 5 out of the 13 questionned countries seem not to have 
such conflicts. In the remainder, some kind of conflict may or does exist. 
The examples mentioned earlier are the two most typical examples of such 
conflicting interests among national laws. 
 
The conflict of laws in the case of additional external insultion seems to 
appear in at least 5 of the questionned countries. However, in some 
situations the issue is solved either through relaxation of the building 
codes for external insulation in the case of renovations, or through the 
building authorities. In some cases, urban rules have been, or are being 
revised to favor energy performance, providing for example the possibility 
to increase the ratio of land built subjected to energy performance 
requirements. 
 
An interesting approach is that, where an exception to the minimum 
distance to land border is possible, if the building adopts external 
insulated layer and presents a U-value lower than 10% than what is 
foreseen by national requirements; a bonus (an average of 10%) in terms of 
authorised volume for buildings with high energy performance. 
 
A similar example is that of the simplification of the installation procedure 
of a solar system (PV or heating collector) so that such systems can be 
installed with less bureaucracy. 
 
Another type of conflict mentioned is that of certain units (e.g. 
ventilation), systems (burners, heating) or materials (wood on facades), 
which may conflict with the national fire safety regulations in buildings, or 
other formal documents. Often, in such cases of conflicting interest, the 
environmental rights prevail only for security or safety reasons. 
 
In one of these cases, banning some of the conflicting rules that would 
systematically prevent the use of such systems or materials, may occur. 
Also, the national law may take into account many aspects of the buildings 
regulations in exception to the regional or municipality regulations. 
 
Finally, as proven in all countries, Historical Monuments protected by Law 
are excluded from the minimal energy requirements set by national EPBD 
law, so that in such buildings, renovation and works on envelope cannot 
respect the EP regulation, while RES may not be installed at all. The same 
exception is mentioned in one country where the EP requirements are 
contradictory with intrinsic qualities of the building (old buildings with 
particular hygrothermic transport in walls). 

9 > Summer comfort and energy efficiency 

Guaranteeing summer comfort and cooling in buildings is a growing 
challenge for most European countries. Nevertheless, calculation 
methodologies for assessing summer comfort and requirements for cooling 
are not yet advanced. The current EPBD regulations may in some cases 
give the impression that summer cooling is required, although there are 
plenty of other techniques to prevent overheating, without using energy 
for cooling. There are a few examples of countries whose EPB 
requirements are relaxed if cooling is applied, therefore allowing extra 
space for cooling energy use [3]. In this study we investigated whether this 
indeed is an issue in EU countries and how it has been dealt with until the 
time of the survey. 
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Scandinavian countries were not thought to have an overheating problem 
until recently, when tightening of the thermal isulation requirements 
increased the risk of summertime overheating. 
 
In a few Northern and Central European countries, cooling is becoming an 
issue (mostly in larger administrative buildings with high occupancy, 
because of greater density of internal heat gains) and minimum energy 
requirements are not yet tight enough to promote less energy need or 
passive cooling design. 
 
In the other countries cooling is an issue on a broader scale, covering both 
residential and non-residential buildings. Many countries choose and make 
obligatory the alternative cooling techniques and good building design above 
the use of mechanical cooling and air-conditioning systems to avoid 
overheating, however, detailed restrictions in regulation, relevant for 
example to system efificiencies during peak and part loads, limitation of 
cooling loads for different climatic zones and other, are not always in place. 
 
Fortunately there are good exemptions to this, where for example limiting 
g-values, or maximum solar gain factors are introduced, or where for 
buildings with low internal gains, no allowance is given for mechanical 
cooling in the kWh/m2a limit, therefore being possible to fullfill the 
requirements only through the buildings performance and high efficiency 
of service systems. 
 
An interesting approach is that of penalising air conditioning use through 
the calculation method, which allows for same space for consumption, 
whether there is an air-conditioning system or not. At the same time this 
methodology is taking into account certain alternative cooling techniques, 
like e.g. night ventilation, and introduces minimum summer comfort 
requirements through solar window factors. 
 
A similar approach is the prescription of the use of a very low room 
temperature set-point, if mechanical cooling is to be installed. This is 
intended to dissuade the use of mechanical cooling by giving it a high 
energy penalty. However, experience has shown that this rule has limited 
effect as it does not apply to central cooling in the air handling unit. As a 
result, the regulation has been tightned further with limits on glazing g-
factor to ensure both good building design. Additionally one could set 
limits on the temperature set-point for central cooling systems as well. 
 
Again a different approach was to expand the EP calculation to include the 
calculation of energy use for summer comfort. With this approach, passive 
cooling measures have an effect on the EP level of the house, even though 
no cooling system is present, because a fictive cooling system with specific 
efficiency is assumed. The idea behind this approach is the reasonable 
thought that, when overheating is a problem, occupants will buy such a 
system. Reducing the cooling need of the house will reduce the energy use 
of this portable system once it is bought, or (even better) limit the need of 
buying such a system. 
 
In Southern European countries summer comfort is a major issue of 
concern and it is already very difficult to find buildings without air 
conditioning. Because in many such cases mechanical cooling can be 
avoided, careful desing and the use of alternative or passive cooling 
techniques should prevail above the use of cooling. It is therefore quite 
important to ensure that alternative cooling techniques are somehow 
integrated into the calculation methods and cooling loads are limited by 
law. Alternatively, if no cooling system exists, the minimum requirements 
can refer to an overheating indicator, the limit value of which is to 
demonstrate that no cooling will be necessary. 
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Member states should be encouraged to apply passive requirements 
reffering to building design or elements that reflect the specific national 
building traditions and climate conditions. This means they cannot be fixed 
uniformly across Europe. [4,5] 

10 > Conclusions 

It is clear that EU MS have been, and still are, facing similar issues with the 
implementation of the EPBD. The actual list of issues that have arisen for 
discussion during the first stages of implementation is of course not 
restrictive. However, some of the most common ones are discussed in this 
paper in order to share experiences and knowledge. We have seen that for 
each barrier faced, several approaches are possible. There is no uniform 
solution that fits all the needs. Some of the examples given in this paper 
show how technology and regulations should serve a combination of 
specific (country or building related) needs (in terms of energy efficiency, 
indoor climate, safety etc.) and not simply exist or be adopted inspite of 
them. It is therefore up to the countries to judge which approach best fits 
the national boundary conditions and best serves the objectives for a 
sustainable future. 
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Approaches and possible 
bottlenecks for compliance and 
control of EPBD regulations 
As a part of the ASIEPI project funded by the Community’s 
Intelligent Energy Europe programme, a survey was done on the 
compliance and control approach in 13 EU Member States. Based on 
the information gained the control strategies are categorized and 
discussed in the context of cultural differences.  

1 > National context of compliance and control approaches 

Compliance and control is an essential part of a successful implementation 
of the European Energy Performance of Buildings Directive (EPBD). The 
EPBD requires adequate compliance and control; Member States have to 
ensure that the EPBD is executed properly. The effectiveness of a 
compliance and control strategy is affected by three context related 
factors:  
› The way compliance and control is organized has to meet the legal and 

regulatory system in a country. For instance in case of a Member State 
where the responsibility is strongly delegated to regions the federal 
legal structure will probably be a framework to facilitate the regions 
to design their approach. In those Member States a centralized 
organization is not very likely and centralized control is not possible 
and diversity in compliance and control instruments can occur. 

› It is not just the legal and regulatory system that influences 
compliance and control, also the cultural aspects related to the 
interaction between society and government play an important role. 
The relationship between citizens and authorities depends on values 
that vary from country to country. In some countries a very strict 
enforcement is the common approach, while in other countries the 
authorities can apply alternative control schemes partly based on self 
regulation. 

› A third important aspect that affects the effectiveness is the political 
ability which is the consequence of the democratic reality that policy 
objectives at a certain moment might not match with the objectives of 
the EPBD. For the energy issue the urge to go a step further in the 
ambition is not always self-evident. Within the political spectrum the 
need for substantial CO2-reduction is not endorsed by every party.  
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Consequently government policies may not be fully in line with the goals of 
the EPBD. Member States may decide to implement a light version of the 
EPBD without stressing the compliance and control. 
 
These three factors are of course strongly intertwined. 
 

Political 
ability 

Cultural 
aspects 

Legal and 
regulatory 

system

Instrumentation of 
compliance and 

control  
 

 
Three antecedents of control and compliance approaches. 
 
The influence of cultural aspects is not as direct as presented in the above 
diagram. Cultural aspects are omnipresent in societal matters and will 
affect the legal and regulatory system, and the political ability to comply 
with EU directives. When assessing differences in systems and ability, 
differences in culture are tacitly taken into account too.  

2 > Cultural differences and political attitudes 

Though the term "culture" is used in different senses, in this survey we are 
mainly interested in culture as a concept that influences behavior and 
systems, and that causes differences across Member States of the European 
Union. To measure cultural differences across countries, cross-cultural 
researcher Shalom Schwartz identified seven cultural value orientations 
[1]. From a (social) psychological viewpoint, these internalized values are 
seen as deeper drives of behavior because people act in accordance with 
their values even when they do not consciously think about them [2]. As 
such, cross-cultural differences in values determine differences in 
behaviour. According to Schwartz, the seven value orientations that 
influence behaviour in different countries form the following three value 
dimensions: 
 
1. the relationship or boundaries between the person and the group 

(autonomy vs. embeddedness); 
2. the way to guarantee that people behave in a responsible manner to 

maintain society (hierarchy vs. egalitarianism); 
3. the way that people manage their relations to the social and natural 

world (harmony vs. mastery).  
 
The dimensions are related in a circular structure, which reflects their 
compatibility (adjacent in the circle) or incompatibility (distant around the 
circle).  
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Schwartz’s seven cultural value orientations [1] 

 
Countries can be plotted across the seven cultural value dimensions after 
which their levels on each dimension can be compared. In general, 
countries that form a geographical region in the real world are proximate 
on the value dimensions too, though there also is substantial cultural 
variation within regions. See for more detailed information and a spatial 
plot of 76 countries across the seven value orientations the publication of 
Shalom Schwartz [1]. 

3 > The transposition of EU directives by the member states 

The cultural value dimensions represent the common and shared ideals of 
individuals within a society. Knowing how countries differ across these values 
helps us understand why inhabitants of those countries differ in their social 
behaviour and attitudes towards authority, but also can explain differences in 
political systems. Though there has been extensive research into individual 
behaviour, there is only little literature available about the relation between 
these values and political systems. However, there exists some literature in 
which institutional and political differences across countries are acknowledged 
to directly influence the path to and level of transposition of European 
legislation into domestic legislation to European legislation. One study, of 
political scientist Gerda Falkner and her colleagues [3], offers a typology of 
attitudes towards transposition performance in the European Union. They 
distinguish four “worlds of compliance”, by typical modes of treating 
transposition duties [3] [4]. We would like to emphasize that the offered 
typology can be helpful as an illustration of how countries may differ in their 
approach to the implementation of EU directives, but it is explicitly not meant 
to be read as a moral judgment.  
 
According to Falkner and her colleagues, the first typology, the “world of 
law observance”, is characterized by an approach in which complying with 
EU directives typically overrides domestic concerns. Transposition of EU 
directives is usually done in time, even when they conflict with domestic 
policies. In the “world of domestic politics”, there is a tendency that in 
case of a major conflict between domestic and EU policies, domestic 
concerns may prevail which can result in (in part) non-compliance. In the 
countries that form the “world of transposition neglect”, transposition 
proceeds after intervention of the European Commission, but is often not 
initiated without such encouragement. In a later study [4] the typology 
was extended to a fourth world: the “world of dead letters”. Countries 
belonging to this world possess domestic legislation that enables them to 
implement the EU directives, but because of a lack of institutional 
organization, they are not able to do so in practice.  
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Though this typology gives insight in the differences in transposition 
approaches between countries, cannot be applied straightforward on the 
attitude of the EU member States. The study is not wholly uncriticized. For 
instance, one researcher trying to replicate these findings argues that 
there is no empirical evidence for this typology or the regional distinction 
[5]. Besides that, compliance to EU policies can explicitly be part of 
domestic policies in which case the distinction between EU and domestic 
policies that lies at the base of Falkner’s typology does not exist. 
 
Altogether, because policy issues are part of a complex and rich field of 
actors and influences, differences in cultural values cannot directly be 
connected to differences in compliance and control approach between 
Member States. It is clear that cultural aspects contribute to a great 
extent to the choice of a transposition approach for EU directives through 
their influence on values, attitudes and behaviour. 
 
As a consequence, it is likely that compliance and control approaches that 
are effective in one Member State, cannot effectively be transferred to 
other Member States without taking their cultural context into account. 

4 > Compliance and control according to the EPBD 

The EPBD is not very explicit about compliance and control. Nevertheless 
several articles urge the Member States to ensure that the obligations are 
fulfilled.  
 
In the proposal for a recast of the EPBD (13-11-2008) there is more 
emphasis on compliance and control. The recast proposal introduces a new 
article concerning penalties to be imposed in case of infringement of the 
national provisions adopted pursuant to the EPBD. In addition annex II is 
included. This annex is devoted to independent control systems for energy 
performance certificates and inspection reports, giving guidance to the 
control scheme to be implemented by the Member States. In several 
articles the recast puts more emphasis on the reinforcement of the 
implementation of the EPBD. It is important to acknowledge that no final 
version of the recast iss available at the time this paper iss written 
(summer 2009), as the recast proposal is still under discussion. However it 
is expected that control and penalties will be addressed more explicitly. 

5 > Comparison of the compliance and control approach 

Within ASIEPI, the compliance and control approach of various Member 
States is being surveyed for the EPBD obligations of setting energy 
performance requirements and for issuing energy performance certificates. 
In total thirteen Member States provided information about their 
compliance and control scheme. In order to structure the information a 
number of categories are distinguished.  
› First of all compliance can be enforced by withholding permits or 

withdrawing accreditation. These measures directly affect the process 
by obstruction and are very powerful, when executed and controlled in 
a proper way. The assumption is that this approach is combined with 
an active control strategy by an authority, since a lack of control will 
undo the effect of the measure. 

› The second set of measures is indirect and does not obstruct the 
process but inflicts a penalty, like a fine or even prosecution. For 
those categories there is a distinction between active and passive 
control. Regular control by an independent authority is characterized 
as active control, whereas the possibility for the consumer to start a 
procedure in case of non-compliance is labelled as passive control; the 
initiative is taken by the client instead of an authority. 

 
Both approaches can be applied on setting energy requirements for new 
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buildings and major renovation and for issuing energy performance 
certificates as well as for the accreditation of assessors. 
 
This categorization leads to the typology of measures as shown on the 
vertical axes of the table below. The results of the survey of the 13 
Member States are plotted against this typology. For Belgium a distinction 
is made for the three Regions (Brussels, Flanders and Wallonia). Per 
country comments are added to better understand the national situation.  
 

Overview of Control strategies: 

 
Remarks per country: 

The operational details for the control of compliance with the requirements for new buildings are still under development. 
The procedures for the certification of existing buildings have not been decided/published yet. 

Belgium (Brussels) 

The withholding of the building permit applies only to some elements, not the full energy performance. 
Belgium (Flanders) Through a central electronic registration an active control is executed combined with an administrative fine in case of non-compliance 
Belgium (Wallonia) The operational details for the control of compliance with the requirements for new buildings are still under development. 

The procedures for the certification of existing buildings have not been decided/published yet. 
Czech Republic The control system is not specified 
Germany The compliance check varies in intensity depending on the federal state 

The compliance check varies in intensity depending on the local authorities Denmark 
Through a central electronic registration an active control is executed 
For new buildings and major renovation, the owner signs commitment to comply with the regulations. The authorities can decide to control and 
there is a financial penalty in case of non-compliance, but this is only in force for new buildings. 
From the information available it is not clear whether the certification of the assessor can be withdrawn 

France 

In case of sales the lawyer verifies the disposal of a certificate, the sanctions are not clear. For renting out control is not always available 
Finland In practice energy regulations are rarely applied to renovations although legislation is available  
Greece The plotted approach the intention of Greece to set-up the compliance and control scheme 
Hungary It is not clear whether control on the certification of existing buildings and the compliance with the requirements is actively executed 

Controls can be done by Municipalities for 5 years after certificate issue, even on request of buyers, owner or renter 
In case of sale of existing building the seller can avoid the energy certification, declaring that his building is in the lowest class (G) and that its 
energy consumptions are very high. The sell or rent act can be declared null in absence of Energy certificate upon request of buyer and renter 

Italy 

In Italy until now there is no certification of assessors: sanctions  are established by the professional associations (engineers, architects): 
withdrawal from Chartered Associations of Architects or Engineers – lost of rights for design and supervise construction 

Norway Limited specification available 
Netherlands Issuing a certificate in case of sales and renting out can be forced based on the civil code, which is complex and unpractical 

The only sanction of non-compliance with the requirements is the loss of rights of the responsible architect or engineer through Civil Court Poland 
The certificate for existing buildings is not required unless the involved parties express the will to have a certificate 

Spain Limited specification available 

Implementation schemes 13 MS
Control categories BE CZ DE DK FR FI GR HU IT NO NL PL ES 

B F W

Withhold the building permit 
Withhold the utilization permit
Impose fine / active control 
Impose fine/ passive control 

Withhold the sale of the building 
Withhold the renting out of the building 
Impose fine / active control 
Impose fine/ passive control 

Accreditation of assessors 
Withdraw the assesors accreditation 

applied 
partly applied
unspecified application
intended application 

Issuing building certificates; existing
buildings

Requirements; new buildings, major 
renovation
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6 > Discussion on the compliance and control schemes 

The full implementation of the EPBD is hardly and in some countries not 
yet completely finalized. Implementing the EPBD is a huge task and it is an 
illusion to assume that the EPBD is implemented in the most effective way 
right from the beginning. Nevertheless parts of the EPBD like setting 
energy performance requirements for new buildings are already covered by 
existing legislation in some Member States. Other parts of the EPBD like 
energy certification of existing dwellings are quite new. Through 
implementation, evaluation and adaptation lessons learned may lead 
towards optimization of the approach. At this moment it is too early to 
generate a balanced judgement about the effectiveness of a compliance 
and control approach. Let alone the dependency from the legislative, 
cultural and political situation in a Member State. Nevertheless in this 
stage it is worthwhile to present the actual situation, not because of the 
balanced judgements that can be derived but because of the need in the 
Member States to get an overview of the various approaches applied of the 
Member States as a spectrum of possibilities. For the EPBD objectives of 
setting energy performance requirements, issuing energy performance 
certificates for existing buildings and quality control on the assessors 
observations derived from the table in chapter 4 are discussed. 

Setting requirements for new buildings and major renovation 

Probably the most imposing sanction is to obstruct the process of 
realization or utilization of new or majorly renovated buildings by 
withholding the building or utilization permit. The effectiveness of this 
approach strongly depends on the type and scope of control. Three major 
aspects of control can be distinguished to assure a solid implementation.  
1. Check the presence of an energy performance indicator showing that 

the requirements are met. 
2. Control the quality of the assessment of the energy performance 

indicator. This is of great importance to really reach the policy targets 
aimed for by setting requirements. When this quality is not integrated 
in the control scheme, the market might escape from the requirements 
by providing the authorities a fictional indicator.  

3. Assure that the building is realized according to the plans.   
 
The first activity is of course the basic action necessary to control 
compliance with the regulations. The second and the third action require 
more expertise and effort from the controlling body; a random check 
strategy is often applied to cover these last two issues. The fact that the 
building permit complies with the regulations is no assurance that 
eventually the building does. A utilization permit can provide the 
opportunity to check whether the building is realized according to the 
plans. 
 
A majority of the surveyed Member States apply the approach of 
withholding the permit in case of requirements for new buildings and 
major renovation. Some countries have an additional utilization permit. 
One of the countries focuses on the utilization permit only. In some 
countries this approach is combined with imposing a fine or prosecution. A 
minority of countries allow the permit to be issued and only impose a fine 
or prosecution combined with an active control.  
 
The differences of the approaches will most likely be explained by the 
legal and regulatory schemes already in force. The most rational approach 
is to fit into the existing procedures. This, in general, provides a better 
perspective for market acceptance and compliance. 
 
The decision to control by means of imposing a fine or even prosecution 
and the balance between severity of the penalty in combination with the 
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intensity and frequency of the control is related to cultural and political 
values in a country. Member States were the citizens have a strong 
community focus the control intensities and fines can be on a lower level 
than in countries were the people value autonomy highly.  

Issuing certificates for existing buildings when sold or rented out 

Regarding the enforcement of certification of existing buildings by obstructing 
the sales or renting out of the building can be an effective sanction. 
Nevertheless there are only two countries that apply this approach. Most 
countries choose to impose fines or prosecution in case of non-compliance 
with the legislation in energy certification in the existing building stock. They 
don’t choose to obstruct the process of selling or renting out. Presumably the 
obstruction is considered to be a disproportional penalty for just an 
informative certificate. Most Member States involved in this survey apply a 
control strategy of imposing fines or prosecution when the certificate is 
missing. There is a wide variety of approaches. Selling or renting out is a less 
formalized action than realizing a new building or renovation without the 
involvement of authorities. It is therefore difficult to define a point of action 
for control. A variety of solutions is detected in the survey.  
 
One possibility is to enforce a certificate of good quality by the buyer or 
the tenant through civil court. Although this is juridical conclusive it might 
be too much of a barrier for the consumer to enforce the issuing of 
certificates for existing buildings. 
 
In case of central registration of certificates there might be an opportunity 
to detect whether a certificate was provided by the seller. Another option 
is to oblige the solicitor formalizing the sales of a building to report the 
lack of a certificate to a controlling body. The selling will not be 
obstructed, but the control authority can impose a penalty.  
 
The process of renting out buildings is even less formal than selling 
buildings. Enforcing the issuing of certificates is more troublesome than in 
the case of selling a building. An active control is hard to execute and a 
more passive control relying on the initiative of the tenant is more likely. 
It is clear that in this situation the influence of cultural values and the 
legal context plays an important role in the development of the 
enforcement. Again a balanced approach regarding the severity of the 
penalty and the intensity of the control is crucial for the effectiveness.  

Quality of the experts executing the certification of buildings 

In some Member States the qualification of the experts is prescribed. Other 
countries have chosen for an accreditation or certification of the experts. 
In most of the surveyed Member States the accreditation will be withdrawn 
when an expert is incapable of performing his task. This quality control is 
effective when a clear understanding of the quality of the certificate is 
provided and proper audits are carried out frequently. 
 
Some Member States choose to organize the accreditation of experts 
through governmental bodies; other countries leave it to the market.  
 
Here, cultural aspects are affecting the approach. In case the focus of the 
population is on consensus Member States can rely on market actors for 
parts of the implementation of national policies. In order to achieve this 
co-operation communication with the market is essential. By applying this 
approach market actors are stimulated to organize themselves as counter 
part of the government. In those countries compliance and control can 
partly be taken care of by the market. When this climate of consultation is 
not embedded in the culture, solutions should not be based on this co-
operation. 
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Experiences in the participating Member States 

Some Member Sates reported in the survey their impressions on the EPBD 
implementation in their country regarding compliance and control. These 
experiences are generalized and presented point by point. 
› A good quality of the national implementation of the EPBD (schemes, 

tools, training, information to the market and the public) justifies a 
sound enforcement by control and penalties. Good and controlled 
quality of the building certificates provide confidence in the energy 
performance expressed and creates awareness on the energy issue. 

› In case there are weak parts in the national instrumentation of the 
EPBD a sound enforcement approach on these issues is less acceptable. 

› Compliance and control is more transparent and easier to execute 
when the implemented tools, schemes and regulations are more 
explicitly determined. 

 
A more uniform implementation approach enables a more uniform 
enforcement and creates a better level playing field for the market. A 
centralized approach with one data base and one assessment method is 
one of the options to provide uniformity.  
› Prescribing a standard assessment method for the building 

certification will simplify the quality control. 
› Regional differences in implementation within a country may 

complicate enforcement and diminish the level playing field. 
› Making the data of the building stock generated by the certification of 

buildings available provides the opportunity to evaluate and attune 
the EPBD instrumentation and the control schemes and create more 
efficiency and impact. 

› In the case of calculated rating, there might be a tension between the 
drive to simplify the assessment method and the need to include the 
all necessary energy measures in the methodology. Quality control 
regarding the use of very advanced methods typically is more complex 
than for simple methods. Allowing adaptations to a simple method to 
take into account advanced measures for specific buildings complicates 
the control. A well-considered approach is necessary. 

› Especially regarding major renovation the enforcement will benefit 
from a unambiguous definition of major renovation. This definition can 
be assessed nationally to fit the local context. 
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