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This paper of the EU SAVE project ASIEPI gives an overview of the mechanisms that have 
lead to a market transformation on envelope and ductwork airtightness in five countries - 
France, Germany, Finland, Belgium, Norway - and emphasize the key elements that could 
inspire other member states. It consists in a collection of papers written by participants to the 
ASIEPI project at the end of 2008. The information given is subject to change, however, it 
gives an interesting insight into success stories end difficulties to overcome. 

 
 
 

BACKGROUND 
 
 
We have analysed the market trends with a similar approach as that adopted by Rennings 
(2005). Three major components of the market transformation are identified : a) technology 
push ; b) regulatory push ; c) market pull. These three components interact with each other as 
described in Figure 1. 
 
 
 

Technology Push
Improvement of products quality
Energy efficiency
Material efficiency
Products range

Market Pull
Customers demand 
Advertising
New openings for products 
Market share
Work costs

Regulatory Push
Current laws
Bills

Transformation of the 
market with environmental 

innovations

Technology Push
Improvement of products quality
Energy efficiency
Material efficiency
Products range

Market Pull
Customers demand 
Advertising
New openings for products 
Market share
Work costs

Regulatory Push
Current laws
Bills

Transformation of the 
market with environmental 

innovations

Technology Push
Improvement of products quality
Energy efficiency
Material efficiency
Products range

Market Pull
Customers demand 
Advertising
New openings for products 
Market share
Work costs

Regulatory Push
Current laws
Bills

Transformation of the 
market with environmental 

innovations

 
 

 

Figure 1. Different components of a market transformation for an environmental innovation. 
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FRANCE 
 
ENVELOPE AIRTIGHTNESS 
 
Chronological observation 
We have identified four periods in the market trend over the last 5 years: there was little 
interest for envelope five years ago; in 2005, we felt a growing interest among a few actors; it 
is followed today by growing interest among professionals; we now feel the perspective of a 
common interest among professionals. 
 
The first step, between the period of no interest and the growing interest among a few actors, 
occurred in 2005. It has been achieved thanks to calls for proposals initiated by regional 
authorities and national bodies. It consisted of calls for proposals for very-low energy 
buildings, for pilot projects, as well as for some research projects. The research and 
demonstration projects funded under the PREBAT programme (www.prebat.net) have 
significantly contributed to this step. 
 
The second step, between the growing interest among a few actors and the growing interest 
among professionals, takes place around 2007-2008. It is linked to: the evolution of the EP-
regulation that gives a significant reward to better airtightness; the dissemination around 
research projects; the organization of many seminars; and the multiplication of pilot projects. 
A third step is expected with the generalization of the low-energy label BBC-Effinergie. This 
perspective is given in the draft of the “Grenelle” law, which should be voted in 2008. This 
target is driving more and more professionals to take into account airtightness and should in 
time lead to a common interest for this issue among professionals.  
 
Figure 2 relates the different aspects that have been implemented to the three market 
transformation components mentioned above. 
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Figure 2. Key elements that have driven the envelope airtightness market in France  
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Regulatory push aspects 
The evolution of EP-regulation has contributed to a growing interest among professionals. 
The 2000 version of the EP-regulation (Réglementation Thermique 2000, RT 2000) gave a 
reward for good airtightness for the first time. In the 2005 version, the reward for good 
airtightness is even greater due to the increasing requirements on the overall performance. 
Besides, this latter version allows a builder to use a value different from the default value in 
his energy calculation without a systematic pressurization test. For this, the builder has to 
prove that he has implemented a quality management approach approved by the ministry. 
 
We feel that the generalization of the low-energy BBC-Effinergie label, which is based on the 
EP-regulation, will be a strong driver for change (Figure 3). Today, this label includes 
requirements for envelope airtightness for residential buildings with compulsory testing. It is 
expected that as soon as 2012, at least 130 000 tests a year will have to be performed to meet 
the targets being defined with the “Grenelle” law. 

Figure 3 : Number of applications for regulatory-based energy performance labels in France. Note the 
significant increase in 2008 for the BBC-Effinergie label that includes a minimum requirement for 
envelope airtightness 

 
Technology push aspects 
Some key actors, among which CETE de Lyon, have contributed to a growing interest among 
a few actors, especially with pilot and research projects supported by regional and national 
bodies, namely, the national and regional energy agencies (ADEME) and the ministry for 
sustainable development (DGALN). Also, the calls for proposals for very-low energy 
buildings launched by a few regions around 2005 (e.g., Alsace, Bourgogne, Rhône-Alpes) 
have aroused the attention of some actors on envelope airtightness issues. 
 
This concern has grown with the multiplication and dissemination of pilot projects to the 
extent that many professionals feel the need for guidance on how to design and build tight 
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envelopes. Some projects funded under the PREBAT programme are underway to fill this 
gap, for instance, with examples of construction details (Figure 4). 
 

 

Figure 4 : Buildings details, airtight materials and coordination of craftsmen. Source: CETE de Lyon, 
PREBAT Project MININFIL, « MINimiser les INFILtrati ons » , Draft version, January 2009, [1] 

 
Market pull aspects 
Market pull aspects are in this case very closely connected to technology and regulatory push 
aspects. This market pull components consist mostly in seminars that have been organized 
around the EP-regulation or around pilot projects and initiatives. In 15 months, over 700 
persons have participated to 5 events that specifically addressed airtightness in various 
regions. 5000 persons have attended to the 66 national campaign events on the new energy 
performance regulation (RT 2005). 
 
Another important component of the market pull is the increase of the number of companies 
that offer envelope pressurisation tests. Besides the Aactime network (www.aactime.fr) that 
gathers over 15 companies, there are many other isolated companies and consultants that offer 
this service. 
 
Summary and perspectives  
It appears that many elements have contributed to the market transformation that is underway 
in France with regard to envelope airtightness. These consist of a mix between push- and pull- 
approaches, which are sometimes closely connected (e.g., the dissemination based on pilot 
and research projects, the significant EP-regulation reward for good airtightness). The low-
energy BBC-Effinergie label requirement is already a major driver and its impact is growing 
fast with the perspective of its generalization to all new buildings planned for 2012. 
Therefore, practical tools to build airtight envelopes are in great demand. Non-residential 
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buildings are also concerned by this market transformation, but to a lesser extent as the BBC-
Effinergie label does not require testing for those buildings. Besides, large buildings remain 
difficult to test with the equipments and methods currently available. This is likely to change 
as the market evolves. 
 
DUCTWORK AIRTIGHTNESS 
 
Regulatory push 
The introduction of duct leakage in the EP-calculation method (2000 version) was based on 
the results of the SAVE-DUCT project (1997-1999, [18]). Field measurements performed 
within this project on a sample of 42 duct systems showed that most were commonly three 
times leakier than the worse leakage class of the European standard EN 12237 (leakage class 
A). 
 
Technology push 
A few recent pilot and research projects funded under the PREBAT programme 
(www.prebat.net) have looked specifically at this issue. 
 
Market pull 
A few seminars have been successfully organized on this issue, the latest in 2002 within the 
framework of the SAVE-AIRWAYS project (2000-2002).  
 
Summary and perspectives 
Despite some pilot projects and the fact that ductwork airtightness is now explicitly taken into 
account in the EP-regulation, little has changed with regard to the interest paid by 
professionals on this issue.  
 
We think the reasons behind this status quo might be : 
- the poor reward given to ductwork airtightness for extract-only systems which are very 
commonly used in France; 
- the lack of pilot projects and dissemination on this issue over the past 5 years, as opposed to 
envelope airtightness; 
- the little use of round steel components pre-fitted with seals which may be encouraged by 
the lack of attention given to ductwork and ventilation system design (pre-fitted components 
should not be customized on site, which means that extra care must be given for designing the 
system). 
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GERMANY 
 
ENVELOPE AIRTIGHTNESS 
 
Chronological observation 
In Germany the era of airtight buildings started in 1974 with “additional regulations” to the 
standard DIN 4108 for the limitation of the joint permeability of windows. About 15 years 
later airtightness measurement started in Germany. The first extensive measurements - 30 low 
energy houses - were tested as part of a federal state support program and should reach an n50 
less than 3 h-1.  
 
In the middle of the eighties the production and selling of adhesive tapes and vapour 
membranes to construct an airtight layer started in Germany. In the middle of the nineties new 
products and further manufacturers followed. Sealing glues and adhesive tapes for special 
applications came in the market like tapes for junctions at windows, doors, for corner bonding 
and for connection to unplastered masonry. Further acrylate sealing glues for connections to 
plastered masonry and humidity-variable vapor membranes. 
 
In 1991 a draft standard for the measuring of air tightness (ISO/DIS 9972) was published. 
Slowly the insight became accepted that the calculated energy performance can only be 
achieved with airtight execution of construction work.  
 
In 1993 a new conference (BlowerDoor-Symposium) about air tightness started and became a 
European conference in 2006. 
 
In 1995 the Thermal Insulation Regulation (Wärmeschutz-Verordnung WSVO) came in force. 
It prescribes that buildings have to be airtight without demanding a limit value or prescribing 
a measuring method. At that time manufacturers of ventilation systems brought new devices 
in the market.  
 
Manufacturers of electric accessory started in 1996 with selling of airtight pattress or junction 
boxes and later of air tightness sleeves for cables and tubes and airtight recessed luminary 
boxes.  
 
The limit values of the DIN V 4108-7 were published in the Federal Bulletin in 1998 and thus 
became law. In 1999 the German Energy Saving Regulation (EnEV) was planned with the 
option of calculating with a lower air change rate (0,6 h-1 instead of 0,7 h-1) when the building 
air tightness is measured. The draft of a new European measuring standard on basis of the 
international standard ISO 9972 was presented. Two years later the standards DIN 4108-7 and 
DIN 13829 were published which regulate the examination of and the demands on air 
tightness and the FLiB (Association for Airtightness in the Building Industry, Fachverband 
Luftdichtheit im Bauwesen) decided to publish a supplement to the standards to make things 
clear with misunderstandings and in cases of doubt. 
 
In 2002 with the new EnEV, which had become law and with the accompanying standards air 
tightness had got a high significance. In 2004 the FliB presented the draft of the supplement to 
the standard DIN 4108-7.  
The Reconstruction Loan Corporation (KFW Bankengruppe) is giving credits for the 
reconstruction of the building stock. 
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Figure 5 relates the different aspects that have been implemented to the three market 
transformation components mentioned above. 
 
 Technology Push 
-  Pilot and research projects on low energy  
   houses; passive house standard 
- Availability of measuring instruments 
- Availability of building sealings 

Market Pull 
- Campaingns 
- Financial stimuli 
- Product suppliers  

 

Regulatory Push 
- Standard with limit values 
- German Energy Saving Regulation 
- Measuring standard 

Transformation of the 
airtightness market 

 
 

Figure 5. Key elements that have driven the envelope airtightness market in Germany. 

 
Regulatory push aspects: standards, limit values and regulations  
In our opinion it is a fact that the EPBD and the German Energy Saving Regulation and its 
revised forms are constant drivers for the energetic quality of buildings. 
 
German Energy Saving Regulation 
History shows that requirements in regulations which are law like the German Energy Saving 
Regulation (EnEV) are a driver for energy efficient buildings and thus for better building air 
tightness. The EnEV does not regulate by law that the envelope air tightness has to be 
measured with new or renovated buildings. Currently we estimate that in 15% to 20 % of all 
new building air tightness is measured. With building renovation we estimate that in under 
10% the air tightness is measured.  
Since 1999 the German Energy Saving Regulation (EnEV) offers the option of calculating 
with a lower air change rate (0,6 h-1 instead of 0,7 h-1) when the building air tightness is 
measured. 
 
Measuring standard 
Limit values are a necessary precondition for a efficacious quality control of air tightness. The 
limit values of the DIN V 4108-7, which were first published in 1998 with a maximum for 
n50 (< 3,5 h-1 naturally ventilated; < 1,5 h-1 mechanically ventilated). 
In 2001 the revised standards DIN 4108-7 and DIN 13829 were published which regulate the 
examination of and the demands on envelope air tightness.  
 
 
Technology push aspects 
With the upcoming of low energy houses the building air tightness became an important role, 
because these building only reach their low energy consumption when they have a defined air 
tightness. This trend started in the end of the 1980s with pilot and research projects on low 
energy houses, which had to be measured to get financial support. Since KfW 40 or KfW 60 
houses and passive houses are playing a bigger role the  
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Availability of measuring instruments 
A precondition for air tightness measurements is appropriate measuring devices. They exist in 
Germany since 1989. In the mean time there are six providers in the market with different 
measuring devices, which are applicable for all kinds of measuring. At the moment dry 
wallers mostly buy measuring devices whereas in earlier times manufacturers of prefabricated 
houses were the main clients. It also is a big market for chimneysweepers and a growing 
market for energy consultants, who use it in building reconstruction. We estimate that about 
2000 to 2500 devices of all providers are in the market. 

 
Availability of building sealings 
Today we have a fistful of suppliers and about 100 different products in this field in four 
product groups. We estimate to have about 50 brands of adhesive tapes and e.g. about 50 
different sealing glues in the market. The market is on the move and business volume is 
increasing. In the beginning the material was used only in new buildings, in the meantime 
more and more in renovation.  
 
There is progress in different fields of air tightness: in general knowledge, in the measuring 
technique, in the knowledge how to construct airtight building envelops, about the fault-prone 
building details and many other fields. 
 
Nearly everybody who is working in the building sector has at least heard about air tightness 
measurement and many have seen a measuring procedure. Many people have also a basic 
knowledge about the fault-prone building details like joints of construction elements, 
penetrations for building services and the problem of clashing of different crafts. What is still 
necessary and important is a good planning of air tightness and a good coordination of crafts.  
 
2004 a discussion was brought up about single and serial leakages and their effects e.g. the 
moisture risk. In 2005 during the 10th symposium a focal point was the measuring technique 
concerning the exactness of measuring and new measuring applications like fire-, noise- and 
thermal protection, odors, knowledge of the natural air exchange rate, selected conditions of 
pollutant testing and the evaluation of causes for mould. In the field of measuring technique 
there was a transition from analogue to digital measuring instruments in the last years. The 
digital instruments have the advantage of a higher quality, 4% fault instead of 7% fault with 
analogue device and they are more comfortable and safe, because of an automatic data 
transfer. At the moment the standard DIN 13829 allows a fault of 7%, but when the ISO 9972 
whose draft is in revision, will become an EN standard only a fault of 4% will be allowed.  
 
At the 9th BlowerDoor-Symposium in 2004 there was an up-to-date research report about the 
durability of bondings to find out which guaranties can or shall be given by the manufacturers 
and which durability is to be expected in reality. Also the question was discussed in which 
cases a mechanical securing of bondings is necessary e.g. roof to gable wall and last but not 
least the problem of air leakages and their effects was discussed intensively. Two years later 
we had a new discussion about the applicability of bonding materials with the current air 
tightness layers because new materials had come in the market. One outcome of these 
discussions is that in the mean time most of the manufacturers of adhesive tapes and sealing 
compounds have published good handling standard procedures. At the same time the use of 
adhesive tapes and sealing compounds became easier because there are air tightness sleeves 
and other special devices that make working easier for the handicrafts and enhance the quality 
of the air tightness layer. Beside that a manufacturer has created a new possibility to stick 
together polyethylene foils.  
 
Buildings are more airtight today because the way of correct installation of the airtight layer 
has been learnt and the bonding materials have become better e.g. in earlier times butyl rubber 
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was used, which does not glue good at low temperatures while today acrylates are used in 
most cases.  
 
Another way to achieve good air tightness is control. When in a bidding a limit value for n50 is 
given and it is announced that the limit will be controlled in 95% of all cases the limit value is 
met. Interesting is the advantage for buildings with a ventilation system: in the calculation of 
heat demand the heat recovery �  may be considered when the limit value n50 < 1.5 h-1 is met.  
 
The Reconstruction Loan Corporation (Kreditanstalt für Wiederaufbau KFW ) demands that 
air tightness shall be measured with funded buildings.  
 
Slowly the insight has established itself that air tightness is also important in non-residential 
buildings. 
 
 
Market pull aspects 
 
Campaigns 
The government is running the German energy agency (dena), which is carrying out different 
campaigns (Future House, Low Energy Building in the Building Stock, Energy Performance 
Certificate and others) promoting energy efficient new buildings, energy efficiency in 
building renovation and renewable energies.  

 
Financial stimuli 
The Reconstruction Loan Corporation (KFW Bankengruppe) is giving credits for building 
renovation and additional repayment subsidies if new building standard minus a certain 
percentage is reached. These conditions may be accumulated with other subventions given by 
federal states, local authorities or funds. 
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DUCTWORK AIRTIGHTNESS 
 
Chronological observation 
Figure 2 relates the different aspects that have been implemented to the three market 
transformation components mentioned above. 
 
 Technology Push 
-Availability of measuring instruments since 
2007 
- Passive house standard as leading standard 
for new buildings 
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- quick amortisation of extra costs with air 

tight ductwork 
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- EN 13779 and DIN EN 12237 

Transformation of the 
airtightness market 

 
 

Figure 6. Key elements that have driven the ductwork airtightness market in Germany. 

 
Regulatory push 
At the moment more than half of the ventilation ducts assembled daily in Germany is not 
being installed according to the current standards concerning air tightness. This is mainly due 
to rectangular ductwork (tightness class A) tendered after DIN 24194. This ductwork is after 
DIN EN 13779 (in force) only applicable for ductwork visible in the provided rooms. The EN 
13779 in its revised form says: “(tighness) class C … is in most cases the recommended 
minimum class…”. 
 
Technology push 
Since 2007 there is a portable system for measuring leakages in ventilation ducts. This will 
help to carry out measurements quickly and well priced. At the same time passive houses are 
a driver for good construction quality, because the correct function is dependant of the quality 
of all building components. 
 
Market pull 
Air tight ventilation ducts guarantee better hygiene and save energy costs.  
 
Summary and perspectives 
The present situation is that against better knowledge half of the ventilation ducts assembled 
in Germany are not being installed according to the current standards concerning air tightness, 
starting with a wrong bidding and ending with damages of the ducts on the construction side. 
This shows the wide range of problems to solve. Correct biddings are increasing but 
permanent information and good training can in our opinion only change the reality on the 
construction side. Beside that the situation is similar to that in France: there is poor reward 
given to ductwork airtightness as it is given to the ventilation issue at all. Only very few 
buildings have a ventilation system – and - the little use of round steel components pre-fitted 
with seals which may be encouraged by the lack of attention given to ductwork and 
ventilation system design. We estimate that the revised EnEV 2011-12 will help to change 
things slowly. While ducts for the best tightness class are available, information of planers, 
handicrafts and owners are now important. 
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FINLAND 
 
ENVELOPE AIRTIGHTNESS 
 
Chronological observation 
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 latest changes were made in 
2007, and these came into force for building permits requested after 1st January 2008. 
 
The latest revisions (2003 and 2007) of the building code during the first decade of the 21st 
century presented first time some instruments to encourage a good air tightness design. These 
were the recommendation of the good practise (n50 = 1 h-1) and the reference value for the 
heat loss calculation in the building permit process. These last instrumental revisions do not 
mean that the air tightness has been forgotten in the history of the Finnish regulatory 
framework. There has always been a functional regulation (freely translated): “thermal 
properties (like insulation and tightness) of the structures have to be such that structures are 
able to maintain good thermal indoor conditions and energy economy in the inside space 
according to the spaces’ purpose of use avoiding condensation in or on the structure”. 
 
The National Building Code is applied in renovations of the old building stock 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". In short, this means that regulations apply very seldom to the existing buildings, 
which are often less air tight than new ones. 
 
The air tightness of buildings has improved in general during the past 30 years in Finland 
because of the transition from the natural ventilation to the mechanical ventilation with heat 
recovery systems, which need better air tightness of the building envelope to function 
satisfactory. There are some studies where air tightness has been researched during three 
decades, for example: (Kauppinen 2001, [8]) and (Korpi 2008,[9]). 
 
There are several service providers (private consultants, universities, universities of applied 
sciences and VTT) to measure the air tightness in Finland. The usage of this service is not 
very common. This air tightness measurement can also be combined with the utilization of the 
thermographic camera to locate the leak spots in the structure. 
 
Last but not least, there is some hope to get a demanding customer in the building sector in 
Finland. This is mainly speeded up by the raising awareness of the high energy prices, also 
there is raising need for better indoor climate conditions, which is connected to the air 
tightness of the building. 
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Figure 7 relates the different aspects that have been implemented to the three market 
transformation components mentioned above. 
 
 

Technology Push 
 
-Research projects, good practise guideline 
developed together with the structure 
manufacturers (Tampere University of 
Technology) 
 

Market Pull 
 

- Growing customer (end-user) demand 
on better indoor climate and better 
energy efficiency 

- Measurement service providers 
available 

 

Regulatory Push 
 

-Guideline (not mandatory) that n50 value 
should be 1 1/h 
-The revisions of the requirements to 
encourage airtight design (2003 ->) 

Transformation of the 
airtightness market 

 
 

Figure 7. Key elements that have driven the envelope airtightness market in Finland 

 
 
Regulatory push aspects 
Current situation in Finland 
Currently there is no minimum requirement for the air leakage value of a building presented 
in the Finnish building code, only a guideline value; n50 = 1 h-1 is recommended to be a good 
value for the well functioning mechanical ventilation and heat recovery. Some individual 
structural components in the building envelope like windows and doors are voluntarily tested 
by the manufacturers, but testing is not mandatory and the air permeability is not a mandatory 
requirement. 
On the other hand, there is a default value for the air leakage rate that is n50=4,0 h-1 in the 
calculation of heat losses in the building permit process. If a better design value is wanted to 
be used, the air leakage rate should be checked in the “as build”-phase by measurements or by 
some other acceptable measure. 
 
Future from the air tightness point of view 2010 -> 
It is planned that the default reference value for the air leakage rate will be 2,0 h-1 in the 
calculation of heat losses in the building permit process. Also the implementation will contain 
punishing mechanism, if the air tightness of the building design is not confirmed in any way.  
In that case, the air leakage rate is 4 h-1 in the heat loss calculation and the difference 
compared to the better reference value 2 h-1 has to be compensated by better U-values or by 
better ventilation heat recovery. 
These new building codes are currently (in July 2008) circulating for comments in Finland. 
The revision of the codes is planned to be in force in the beginning of the year 2010.   
 
Technology push aspects 
The air tightness of Finnish single-family houses and apartments have been studied during the 
past five years in two large-scale research projects by the Department of Civil Engineering at 
Tampere University of Technology and HVAC-laboratory at Helsinki University of 
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Technology (Korpi 2008, [9]) to get state of the art analysis of the current business as usual 
construction.  
 
The examples of the results by construction type are presented in Figure 1.  One finding can 
be derived: the current business as usual construction of the single-family houses does not 
meet the recommended air tightness value (n50 = 1 h-1) of the national building code. 
Different factors (construction method and the insulation material in timber-framed houses, 
seam insulation material in log houses, ceiling structure in heavyweight houses among others) 
were noticed to have an effect on the average values of air change rates. Most important 
result, however, was that good air tightness was reached with all house types and with all kind 
of structures and methods of construction.  
 
A guidebook of airtight constructions and joints for the building professionals will be 
published in the near future (Aho 2008, [2]) leaning on the results found in the study (Korpi 
2008, [9]). 
 

 
Figure 1. Measured air tightness values of Finnish single-family houses by construction type. 
Source : [9]. Abbreviations: AAC = blocks of autoclaved aerated concrete, LWAC = 
lightweight aggregate concrete. 
 
 
Market pull aspects 
It can be seen that in the future there will be a demanding customer especially in the housing 
sector in Finland. This is mainly speeded up by the raising awareness of the climate change 
and high-energy prices. Also, there is raising need for better indoor climate conditions, which 
is connected to the air tightness of the building.  
 
Still there are some doubts and opposite opinions concerning the air tightness in Finland. 
These are mainly caused by the people supporting the natural ventilation and traditional 
construction style. Also there are people, who remember the bad experiences of the 1970’s 
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after the oil crisis, when so called “bottle houses” with inadequate ventilation causing mould 
problems were built. 
 
 
Summary and perspectives  
Finland has set minimum requirements in the National Building Code for thermal insulation 
and ventilation of new buildings since 1976. The latest changes were made in 2007, and these 
came into force for building permits requested after 1st January 2008. The latest revisions of 
the building code during the 21st century presented some instruments to encourage a good air 
tightness design. These instruments will be enhanced in the next foreseen revision 2010 
containing punishing mechanism for the poor air tightness design. It can also be seen that 
regulations still do not apply to the existing buildings in the near future. 
 
There have been studies where air tightness has been researched during three decades in 
Finland. The most recent study will give practical instructions to designers and other 
construction professionals and raise awareness of the good airtight design of the building 
envelope. 
 
There are several service providers to measure the air tightness in Finland and the market is 
open for the demanding customer who wants to build good and environmentally friendly 
buildings with good indoor climate. There is currently a strict price competition in the Finnish 
construction market, which easily leads to cost cuttings and avoiding extra voluntary quality 
assurance measures, like air tightness test. This might change after year 2010. 
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DUCTWORK AIRTIGHTNESS 
 
Chronological observation 
The ductwork air tightness requirement has been in the Finnish regulatory framework since 
1980’s. Recent revisions (2003) of the national building code stated that the minimum 
tightness class should be class B (classification in EN 12237). Requirements are in Building 
regulations, Part “D2 Indoor climate and ventilation”.  
 
The EP-number (energy performance) calculation does not take into account the ductwork 
tightness in Finland. 
 
Most of the Finnish ventilation systems are made of prefabricated system components, in 
which the air tightness is typically easier to handle than in on site manufactured ventilation 
systems. 
 
The current practise is that all ventilation systems except the single-family house systems are 
pressure tested and the tightness class is verified during the construction process. There are 
several service providers available for the ductwork testing. 
 
Figure 8 relates the different aspects that have been implemented to the three market 
transformation components mentioned above. 
 
 Technology Push 
 
-Prefabricated system components of the 
ventilation system available 
-Type approval of the ventilation products 
common practise 

Market Pull 
 
- no specific pull, testing is a common practise 
during the building process 
- pressure test service providers available 

Regulatory Push 
 
- The ventilation system has too be tight. At 
least class B according to the national 
standard EN 12237 

Transformation of the 
airtightness market 

 
 

Figure 8. Key elements that have driven the ductwork airtightness market in Finland. 

 
Regulatory push 
The ductwork air tightness has been in the Finnish regulatory framework since 1980’s. 
Current regulation for the ductwork tightness is class B. The regulations apply only to the new 
buildings. 
 
Technology push 
The regulations support the air tight ductworks. Manufacturers have improved their 
components. The type approval and quality control for commercial ducts and components is 
common nowadays. Nationally VTT has a Product Certification for ductwork systems that 
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includes type testing and quality control for ducts and components and testing of a typical 
duct configuration according to EN 12237. 
 
Market pull 
No specific pull, testing is a common practise in the building commissioning and service 
providers are available. 
 
Summary and perspectives 
The current practise is that all ventilation systems except the single-family house systems are 
pressure tested and the tightness class is verified during the construction process. The 
business environment seems to quite stable and the quality of the ductwork seems to be 
adequate at the moment. Dramatic changes cannot be foreseen in the future. 
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BELGIUM 
 
ENVELOPE AIRTIGHTNESS 
 
Chronological observation 
As mentioned below (see regulatory push aspects), building airtightness in the '90ties was 
quite poor. It's only in the recent years that this has become a point of attention. We believe 
that the push came chronologically as follow: 
- Firstly, an increasing interest for very low energy houses (e.g. "Passive houses") was 

observed in a small group of "first runners", 
- Secondly, the EPB regulations takes the building airtightness into account; a number of 

contractors investigated this option as a way to increase the energy performance of their 
buildings, 

- Thirdly, the market is more and more demanding for low-energy houses. 
 
 

 
Technology Push 

 
- New products 
- Passive houses 
 

Market Pull 
- Global warming 
- Energy costs 
- Demand for passive houses 

 

Regulatory Push 
 

- EPB regulation 
- Subsidies 
 

Transformation of the 
airtightness market 

 
 

Figure 9. Key elements that have driven the envelope airtightness market in Belgium. 

 
Regulatory push aspects 
In 1995-1997, a large study was carried out to analyse the actual insulation level, the 
airtightness of the envelope, the installed ventilation provisions and heating plants of recently 
built residential buildings (both single-family houses and apartments). The study has shown 
that the building airtightness of new dwellings was quite poor and heterogeneous. 
Measurements were carried out in 50 dwellings; only 4 presented a rather good airtightness 
(n50 �   3 h-1), and 10 presented a very poor airtightness (�   10 h-1).  The average n50-value1 
was 7.8 h-1. 
 
This study can be considered as a very important step to what became the EPB regulation. 
Indeed, the lessons learned in this study (which was quite extensive for the size of Belgium2) 

                                                 
1 Note that at that time the n50-values were calculated on basis of the external volume, so comparable values are 
even higher. 
2 Belgium is a Federal Stated composed of 3 Regions. The SENVIVV study was carried out in the Flemish 
Region. 
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were intensively used to prepare the EPB regulations. To mention only two aspects relevant 
here: the building airtightness and the enforcement of the law issues.  
 
As the EPB calculation procedures take the building airtightness into account, the EPB 
regulations are clearly a regulatory push. However, there is no requirement on the 
airtightness, and a default value can be used to calculate the so-called E-level. This default 
value is expressed in v50 (m³/m²/h) and not in n50 (h

-1), and it is fixed to 12 m³/m²/h for the 
space heating calculations.  In order to situate this value, the study mentioned above showed 
that 60% of the tested housings was below that default value.  So, it is certainly a necessary 
push, but not a sufficient push. 
 
Up to now, there are no direct subsidies for good building airtightness. But there are quite 
important subsidies3 for "Passive Houses". As one of the criteria to certificate a building as 
"Passive" is its airtightness, the subsidies can be considered as a second regulatory push.  
 
Technology push aspects 
Products to improve the building airtightness came in the Belgian markets a few years ago. 
The availability of such products is certainly a condition to achieve a market transformation, 
but we however do not believe it is a sufficient condition. 
 
The fact that "Passive House Platforms" were set up in Belgium4 can be considered as a 
technology push. Indeed, the demand for "Passive Houses" that are really "passive", 
according to the "Passive House" label, could only be satisfactory if some help was provided 
to architects to design and construct this kind of buildings. 
 
Market pull aspects 
In the last couple of years, the general awareness about global warming, coupled with the 
dramatic raise of the energy costs, has obviously a deep impact on the construction market.  
 
The demand for low or very low energy building is certainly increasing. The concept of 
passive houses has migrated from Germany to Belgium a few years ago. As one of the criteria 
to certificate a building as "Passive" is its airtightness, this can be seen also as a market pull 
for more tight buildings.  
 
Summary and perspectives  
The regulatory push and the market pull aspects are expected to be more and more important 
in the future, due to both the present environmental crisis and the energy crisis. Further 
technology push might be less important, as the products are already available, but what 
might be missing are a global ‘design and build airtight’ approach and trained architects and 
building contractors. 

                                                 
3 Direct subsidies and tax reductions. 
4 Due to the Federal structure of Belgium, there a two such platforms. 
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DUCTWORK AIRTIGHTNESS 
 
Chronological observation 
A limited survey conducted in the SAVE-DUCT project ([18]) has shown that the Belgian 
ductworks in buildings were much leakier than the Swedish ones, where duct airtightness and 
general quality of ventilation systems are major concerns.  
There are not yet data available about a potential market transformation. 
 
Regulatory push 
The EPB regulation does not include requirements on duct airtightness. However, ductwork 
airtightness is taken into account, based on a default value, in the calculation procedure of the 
E-level for dwellings (not in the procedure for office buildings and schools, at least not 
directly). As for building airtightness, the positive influence can only be assessed if the duct 
airtightness is measured after completion of the installation. The potential impact is different 
for each ventilation system type and ranges from a very small effect below 1 E-level point for 
system A up to an E-level reduction of 2 or 3 points for systems C and D. Therefore, the 
regulatory push is much lower in case of duct airtightness than in case of building 
airtightness. 
 
Technology push 
Airtight ductworks are already on the market, but are probably not sufficiently known or used, 
at least in dwellings. 
 
Market pull 
Duct airtightness in dwellings is not an issue at all.  Currently, the market trend is flexible 
ducts.  There are few skilled installers (such as heating specialists); most of the time, 
ductworks are done by electricians who don’t have special competencies regarding 
ventilation.  The quality of the installation is often poor. 
The question is still: is a ventilation system really necessary? But this basic problem is 
improved by the EPB-regulation that requires a ventilation system. 
 
Summary and perspectives 
This aspect is not the first priority for the building market and is not expected to increase a lot 
in the coming years. 
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NORWAY 
 
ENVELOPE AIRTIGHTNESS 
 
Chronological observations 
 
History of airtightness 
In the last 100 years, airtightness has been regarded as an important characteristic of 
Norwegian buildings. The reason is obvious; we have low winter temperatures; important 
inhabited parts of our country are windy, and energy used to be relatively costly in the more 
densely populated areas. 
 

     
Figure 10.  Thermograph from recent airtightness tests of new Norwegian log houses built in the old 
tradition, some actually showing relatively good results. 

During the 20th century there was an intensive enlargement of hydroelectric power 
production. Norway now has a significantly larger utilization of hydro than in most EU MS. 
This enlargement dramatically changed relative energy costs. As a result, the general 
consciousness on energy use was reduced. Our more recent position as major oil producing 
country has not led to any improved general consciousness in striving to reduce energy 
inefficiency. 
Introduction of modern insulation materials shifted focus to ‘thickness of insulation’ and led 
to a general misconception that airtightness was taken care of by these materials. These 
materials are very open to air movement, and the realization of this has led to numerous 
experiences of enlightenment in our building industry. Builders are increasingly rediscovering 
the importance of having a continuous layer called ‘wind barrier’ on the outer face of the 
insulation, which in combination with the ‘vapor barrier’ on the inner face, ensures that both 
sides of the insulation have a barrier to air circulation. This practice is now the norm, and is 
strongly encouraged in Norway. Incidentally, the outer ‘wind barrier’ is open to vapor 
diffusion, such that the insulation can dry out. 
 
Regulations 
The oil-crisis in the 70’s revived energy use consciousness in Norway. Much of this was 
inspired by good work done in our ‘big brother’ Sweden. In 1985 our building regulations 
introduced quantified levels of permitted air leakages for the first time. Different building 
categories had different requirements. Very small changes were done to these requirements in 
the 1987 revision of regulations. In 1997 the regulations were given a more general 
requirement that buildings ‘have to be airtight’, and the quantitative levels were moved to the 
guidelines. In the 30 years since then, up to today, the ambitions behind level of requirements 
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have not changed (we are still in the transition period of the new and quite different 2007-
regulations). 
 
Measured airtightness 
Level of airtightness in the real world of buildings in Norway was fairly broadly studied in 
1980 [12]. These measurements showed that the buildings were slightly leakier than the level 
proposed in the coming regulations (n50 < 4.0 h-1 for single family houses). In the same 
period, several experiment buildings were carefully designed, built and measured, and proved 
that it was practically possible to build to a much more ambitious level, see Figure 11. 
 

 
Figure 11.  14 experiment low energy houses built around 30 years ago in central Norway (Heimdal), with 
very good airtightness, n50 ranging from 0.6 to 1.5 h-1.  
 
No such broad study of airtightness, with good statistic representation (i.e. random selection 
from the existing building stock), has been performed in Norway since the 1980 study. 
However, measurement data has been collected systematically since then, though, and the 
impression is that the level of leakiness has not improved much these last 30 years.  
Several large professional builders bought their own equipment for measuring airtightness 
themselves and used this to develop their building details and processes. At the same time a 
few firms invested in equipment and tried to survive in the market serving the building 
industry with measurements. 
Large changes in the market and the industry interfered with this good process. Now most of 
the surviving firms “no longer remember where they stored their fan”.  
 
Decline in measuring 
After a few years the most common reason (but not the only) for measurements being 
performed was some sort of complaint. The resulting situation was often that the builder had 
to do very costly repairs and a series of follow up measurements showed small progress. This 
led to a negative spiral where the builders tried to avoid measurements being performed, and 
the government in their guides stated that “it is seldom that measurements are performed”. 
 
Several cases of measurements ended up in endless discussions due to unclear premises and 
strange interpretations of rules when interpreting data. Some cases also required more 
building physics skills than what was available in those projects. Some cases ended up in 
court and there showed the participants lack of needed knowledge, spoiling the reputation of 
the method. 
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Participants in measuring airtightness and using thermo cameras organized themselves in an 
interest group, initiated by our Norwegian Building Research Institute5, drawing on valuable 
resources in Sweden. The institute’s possibility to aid in professional development and 
physics advice to the group was hindered by lack of funding. A group continued on its own, 
together with participants measuring other things than building envelope, in cooperation with 
one of the firms selling thermo cameras (from Sweden). 
 
Political “view of the time” 
A special trend of opposing “new” ways also led to a movement that opposed airtightness of 
buildings “Who would live in a plastic bag?” was a (modified) headline in a popular 
magazine. The Cabinet Minister for Oil and Energy picked up this trend and said in a debate 
“buildings should not be too airtight, either”. A note that could be interpreted as of similar 
attitude was reflected in a governmental guideline. 
 
Present situation 
 

 Technology Push 
Modern ventilation plants 
New standards 
“New” building details 
“Early windtight phase” 

Market Pull  
Lecturing on demand 
“Builders own fan” 
“House Bank incitaments 
 

Regulatory Push 
- Revision of n50 limits in regulations 
- Class ‘A’ energy label requires 
measurement of airtightness 
 

Transformation of the 
airtightness market 

 

Figure 12.  Key elements that recently have driven the envelope airtightness market in Norway 

 
Regulatory push aspects 
Revision of regulations 
Prior to the 2007 revision of the Norwegian building regulations, a very fruitful discussion 
arose in our building industry. The hearing draft to these new regulations was formed in 
accordance with impulses from the Energy Performance of Buildings Directive (EPBD).  
Based on advice from the Norwegian Building Research institute, the Norwegian government 
suggested reintroducing quantified levels of permitted air leakages in the regulations; making 
the demands much stricter for single family houses and requiring the same level for all 
building categories (n50 < 1.5 h-1). After an interesting tug-of-war period the industry 
managed to lower the level to n50 < 2.5 h-1 (from former 4.0 h-1) for single-family houses, but 
leaving the level for the rest of buildings more or less unchanged. 
 
Further, for a building to achieve a Class A energy label (i.e. Passivhaus), the airtightness 
must be confirmed by measurement. For other classes, an assumed value of n50 may be used 
without measurement, and of course the builder risks being sued by the owner if 
                                                 
5 Was renamed SINTEF Building & Infrastructure in 2006 
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measurements show that the building does not meet this assumed airtightness level. The new 
Norwegian passive house standard (NS 3700:2010) requires an airtightness of n50 �  0.6 h-1, 
while ‘low energy’ houses (Class B) shall have n50 �  1.0 h-1. 

Figure 13.  Illustration used for 
showing the relative energy saving 
from building more airtight 
(green bar) compared with the 
energy savings from building 
according to the new standard for 
wall insulation, which is also 
regarded as being dramatic 
(orange bar), for a normal single 
family dwelling. 
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New word needed for politicians to use 
The word “airtight” is still linked to unwanted qualities among Norwegian building customers 
(voters). The word is easily misunderstood as “unventilated”. Using a different word, like 
“low leaking”, would greatly help laymen (politicians and bureaucrats) understand the 
message we scientists want to convey. 
 
New word needed for politicians to use 
The word “airtight” is still linked to unwanted qualities among Norwegian building customers 
(voters). The word is easily misunderstood as “unventilated”. Using a different word, like 
“low leaking”, would greatly help laymen (politicians and bureaucrats) understand the 
message we scientists want to convey. 
 
Technology push aspects 
 
Modern ventilation plants 
Large buildings can relatively easily be 
measured by use of the building’s own 
ventilation system. It is very common 
nowadays for large ventilation units to be 
equipped with adjustable fan speed, airflow 
measurement and other devices that make 
leakage measuring simple in late stages of 
the building process. 
 
We have had a series of large buildings 
(swimming halls etc.) being followed up by 
use of the ventilation plant for depressurizing 
together with thermography, and also for air 
leakage measuring. 
 

 
Figure 14.  Modern ventilation plant, with 
adjustable fan speed and flow measuring device. 

 
New standards 
Fairly new EN-standards have given all participants in the market the same possibility to 
indicate the relationship between levels of air leakage and energy use, results as seen in the 
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above Figure 13. This has led to an improved common understanding of the importance and 
consequences of airtightness.  
 
“New” building details  
Designing to a certain level of airtightness 
requires choice of good building details. We 
regard most of the details in the widespread 
collection of Norwegian Building Details sheets 
as sufficiently sophisticated to meet present 
regulations (example detail in Figure 15). 
The sensitivity to workmanship, possibility to 
modification, combination with other details etc 
varies to some degree. Many challenges 
connected to airtightness were solved some 
years back, but have now been pulled out of the 
drawers and been modified for modern 
requirements. 
Modern “nonwoven” building materials, coming 
in large modules, with good resistance to rain 
and wind penetration, but at the same time being 
open to water vapor, gives good opportunity to 
solve some of our Nordic climatic challenges. 

 

Figure 15.  Example of new building detail 
being possible as a result of using new 
materials, these being wind tight and at the 
same time open to vapour transport. 

 
 

 
Figure 16.  Easy repair of discovered leak 
in wintight layer   

Measuring in “early windtight phase” 
Measuring airtightness in a early phase of building, 
has proved to be a very powerful tool in the strive to 
achieve good windtightness. This method has been 
spread to the building industry by our institute 
recently: 
Method: Control is done when the outer windtight 
layer, windows etc are mounted, but before insulation 
and inner layers are put in place. One needs a fan to 
depressurize the building to about 50 Pa. If much air 
passes through the fan, or you have trouble achieving 
50 Pa, you may conclude that you have some 
relatively large leakages to repair. The builder can 
fairly easily feel with his hands along joints etc and 
detect air flowing through even small leakages. 
Faults and leakages can be mended very quickly and 
cheaply. 

 
We have spread his method to the builders by us, the method has been prescribed in a number 
of low energy projects, and gathered experiences have been of great value. 
 
 
Market pull aspects 
Lecturing Norwegian housebuilders 
Norwegian builders saw the need to adjust to new regulations. They had read our institute’s 
recommendations for dramatically tightening the air leakage level for single-family dwellings, 
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and a debate had followed. This initiated the Norwegian association of homebuilders 
(www.Boligprodusentene.no) to invite themselves and the leaders of their member firms to a 
short lecture about airtightness in our laboratories. In this lecture: 

· the blower door method was demonstrated, used on a “small” house with controllable 
leakages resembling an “ordinary” house 

· the participants were encouraged to locate with their bare hands the air leakages of a 
sample wall of only windtight layer (external gypsum board) with a window mounted 
(small leakages, Passivhaus-level) while it was pressurized to 50 Pa. 

· the participants could feel the blast (at 50 Pa, theatre smoke added) of 1/3 of the total 
leakages that was going to be the maximum allowed (n50 �   3.0 h-1), after new regulations 
comes in power (for sample house, equal to three holes with diameter 100mm) 

· a set of thermograms from common leakages were showed and discussed 
 
They caught the message; they were ready for improvements. 
 

       

×3 

Figure 17.  Pressurized chamber with a sample wall used for demonstrating different levels of airtightness, 
for leaders in Norwegian building industry.  

 
Different versions if this demonstration and lecture have been spread to the Norwegian 
scientific community and to government representatives. 
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Spread of “Builder’s own fan”  
Primarily as a response to the urge to have easy tools for 
depressurizing smaller buildings being under construction, the 
Norwegian association of homebuilders 
(www.Boligprodusentene.no) challenged two manufacturers of 
ventilation equipment to produce a suitable low-cost fan that 
small building firms can afford and master. These fans have 
emerged as commercial products. They also have the ability to 
indicate leakage quantities (but not fully in accordance to the 
standard EN 13829). 
 
The spread of these fans and the use at the exact right stage of a 
building project, in early wind tight stage, is said to have 
improved airtightness dramatically, and is among the users 
regarded as a small revolution. 

Figure 18.  An early version of one of the “Builders own fans”  
 

 
House Bank incitements  
The governmental House Bank has played an important role in the turn of the trend back 
towards more measuring taking place. They have given economic incitements to low energy 
buildings, but a condition for payments have been that energy relevant properties must be 
documented. In most of recent low energy buildings airtightness have been measured; in some 
in both early windtight stage and finished stage. 
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Figure 19:  Improved skills resulting in lowered air 
leakages in a series of five low-energy buildings at same 
building site. 

 
These projects have been of great value 
to several house builder firms, giving 
them the opportunity to change to a 
better practice. An example is a series 
of measurements participated by our 
institute over a two year period in five 
low-energy buildings. These were 
erected by the same firm, on the same 
windy building site, and the last 
building had the best results, despite 
having some special and new building 
detail challenges. 
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Summary and perspectives  
 
In Norway… 

· we have recently experienced a pleasant revival of some of our 30 years old interest and 
knowledge around air tightness 

· improved air tightness is among the energy reducing measures with the best cost / benefit 
ratios 

· increase in general number of air leakage measurements is one of the primary keys to 
improved air tightness 

· including these measurements into the building process, not just waiting until it has ended, 
has proved to give rich results 

· those performing and interpreting these measurements need support and educating 

· endless disputes must be dealt with by institutions with sufficient knowledge and power 

· it must be a national (and European) responsibility to finance a team of both scientists and 
bureaucrats that are able to serve the building industry’s need for support in energy related 
transitions with a longer time horizon than what the building industry is used to by itself 

· the building industry is proud of its important role in managing large resources, and is 
therefore willing to change pace, when it sees its practical effects 

· the craftsman enjoys being applauded when “invisible” good craftsmanship is shown 
through good measurement results, and competitions between teams have proven to 
become an extra bonus, and an interesting tool to achieve improvements 

· internal air leakages have implications on energy use that are less obvious than those 
connected to the building envelope alone, but these are just as real 

· internal air leakages have implications on non-energy aspects like fire safety, sound 
insulation, spread of contaminations and disease, smell etc. that is unsettled. 
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DUCTWORK AIRTIGHTNESS 
 
The Norwegian building regulations state merely that “Ducts and air-handling units shall be 
satisfactorily airtight”. Norway includes duct airtightness in its national standard for building 
specs, NS 3420 [10]. It defines leakage classes which are fully harmonized with European 
standards [4][6][7][11] , and leakage testing is specified a cost item (an optional one). As neither 
NS 3420, nor the building regulations, give quantitative requirements for airtightness; it is up 
to the building owner to specify in each case. In practice, the specified minimum requirement 
for duct systems is normally Class B [11]. However, in reality over 90% of installed ductwork 
is circular with Class C or better. This is simply because that is what most ductwork suppliers 
deliver in the Scandinavian market; it is cost effective and simple to fit. 
 
There might still be some remaining new projects where single-family dwellings have 
ventilation systems placed on a cold ventilated attic. Especially if these have flexi-ducts and a 
large number of these are spread out on the attic, one might question the energy efficiency of 
these systems, in this case caused by air leakages. We do not know about studies on the 
magnitude of this combination. 
 
Leakage tests were very common practice until the mid 1990s. Norway has exactly the same 
approach as the Swedish trade standard AMA [5]. Ten percent of the duct system area was 
tested, just as for AMA. Since then, testing has become uncommon because it is now rarely a 
contractual obligation, and is now never required for small buildings. Nevertheless, major 
ventilation contractors still recommend their own employees to perform pressure tests on their 
own systems as part of QA. They do this to discover installation faults at an early stage before 
the building is complete, not just before the system is commissioned and handed over. This is 
especially true for critical ductwork (i.e. with high operating pressures, and main duct risers 
before they are built-in), not small ducts near air terminals (operating pressure < 100 Pa).  If 
such a leakage test is done, then the results are handed over as part of the handover 
documentation. Only few systems are tested this way, maybe < 10% of large buildings. 
 
Why is testing no longer required? It may simply be because duct leakage is no longer 
regarded as an issue, now that Class C has become the de-facto standard product. However, 
this is a false premise. Measurements have shown that there can be a significant difference 
between leakage in a real building and that documented in laboratory conditions [17]. Air 
leakage can amount to 5~7 % of the total ventilation flow rate in a commercial Norwegian 
building [14]. The reason for this is that in a real installation, many components are connected 
without gaskets. Examples are flexible ducts, plenum collars, and pressed saddle taps 
(Figure 20) [16][17]. The latter are a popular alternative to tee pieces (Figure 21, which are more 
airtight) because they simplify fitting, but poor workmanship can leave gaps between the 
collar and the duct. 
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Figure 20:  Collar saddle for in-situ tees [foto: 
L.A.Matsson] 

 
Figure 21:  Factory made pressed tee with low flow 
resistance, and airtightness Class D (foto ©Lindab) 

 
In the 1980s, a voluntary inspection scheme called ‘Norsk ventilasjonskontroll’ (Norwegian 
Ventilation Control) was started. It was funded by an insurance scheme, whereby HVAC 
consultants registered new buildings, and paid an insurance premium. The concept was to 
check at random 10% of new buildings covered by the scheme, so it was very cost-effective. 
The checks were similar to Sweden’s OVK (‘Obligatorisk Ventilasjonskontroll’ [2]), i.e. 
focusing on IAQ, ventilation flow rates and controls, but not leakage. At its height, 
approximately 10% of new buildings were being registered, which means that about 1% of all 
new buildings were checked. There was initially great enthusiasm for the scheme, but 
building owners eventually became weary of the fact that their buildings were not being 
picked out for checks. Interest in the scheme petered out after a few years, so it was 
terminated. If all consultants had joined the scheme, then 30 controllers would have been 
needed to check 10% of all registered new buildings nationally. Norway has now re-
established an inspection scheme for ventilation and air-conditioning systems with capacity 
over 12 kW, in fulfilment of EPBD. The scheme includes all ventilation systems, also those 
without cooling. The inspection frequency is 4 years. 
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