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Abstract
Very low energy houses use less than 50 % of the energy used 
in typical buildings and such energy efficient buildings can in 
cold climates only be achieved by careful design and construc-
tion. However, the acceptability of very low energy houses in 
this challenging environment (e.g. North European countries) 
depends largely on the economic sustainability of these con-
structions and to this extent; it requires methods and concepts 
that differ from the ones used in central Europe. The IEE (Intel-
ligent Energy Europe) NorthPass project was therefore initiated 
with the aim to overcome market barriers for very low energy 
houses in cold climates. 

One of the objectives was to identify and suggest how to 
overcome technological and non-technological barriers to 
the implementation of very low energy houses in the North 
European market (Sweden, Norway, Finland, Denmark, Po-
land, Estonia, Latvia, Lithuania). To this end, PDS (Problem 
Detection Studies) and SWOT analyses were carried out to de-
termine the major advantages and disadvantages of very low 
energy houses. 

Many of the perceived and real barriers are related to issues 
concerning the housing market, requirements/regulations, 
knowledge, and costs. Many of the barriers can be overcome by 
providing and marketing reliable and convincing information 
on successful low energy projects. More successful and well-
documented low energy buildings are needed.

Introduction
Very low energy houses use less than 50 % of the energy used in 
typical buildings meeting or exceeding national energy require-
ments. Such energy efficient buildings can in cold climate only 
be achieved by carefully designing and constructing buildings 
applying a comprehensive approach. However, the acceptability 
of very low energy houses in this challenging environment (e.g. 
North European countries) depends largely on the economic 
sustainability of these constructions and to this extent, it re-
quires methods and concepts that differ from the ones used 
in central Europe, e.g. in Germany. The IEE (Intelligent En-
ergy Europe) NorthPass (Promotion of very low energy house 
concepts to the North European Buildings Market) project was 
therefore initiated with the aim to overcome barriers on the 
very low energy house markets in cold climates.

In Denmark, Norway, Sweden and Finland several very low 
energy residential buildings such as passive houses have been 
built since the millennium, which however constitute only a 
small part of the total market for new construction of residen-
tial buildings. These countries have an official definition or 
standard for very low energy buildings, mainly passive hous-
es. In the other NorthPass participating countries i.e. Poland, 
Latvia, Estonia and Lithuania only a few low energy residential 
buildings have been built and there is not yet any official defini-
tion or standard for low energy residential buildings.

Therefore the purpose of this study (Blomsterberg 2010) was 
to determine the barriers, technological and non-technologi-
cal, to implementation of very low energy residential buildings 
and how to overcome them in the above mentioned countries. 
The target groups were: the participating organizations of the 
Northpass project, designers, building industry and building 
authorities.
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The paper describes the methods used, highlights the per-
ceived and real problems, which are used in a SWOT-analysis 
of very low energy residential buildings. Actions to overcome 
the barriers to implementation of very low energy buildings are 
determined. Finally some main conclusions are given.

Method
For the determination of barriers the PDS (Problem Detec-
tion Study) approach was first applied. Then a SWOT-analysis 
was carried out and finally suggestions were made as to how 
to overcome the barriers (weaknesses and threats) and how to 
make use of the strengths and opportunities. The PDS process 
was managed by a behavioural scientist (Engvall 2010).

The	PDS	MeThoD

The method works mainly according to the description given 
below – here adapted to low energy dwelling projects.

Step 1: A reference group of experts with one representative 
for each main stakeholder (property developers/owners/man-
agers, consultants, architects, contractors, suppliers/manufac-
turers, users/operations managers, building code authorities, 
health authorities and policymakers) on the subject is brought 
together, for a first meeting in order to highlight the problems 
of today’s low energy housing seen from their own perspective. 
The experts were experts with experience of low energy build-
ings, but not low energy buildings enthusiasts.

Based on this first meeting an interview guide is compiled 
with the areas of problems and connecting keywords, which 
have been brought up during the first expert meeting. This in-
terview guide is then sent to the expert group, who checks that 
everything has been included and evaluates from their own 
perspective what is most important to highlight. 

Step 2: With this interview guide as a starting point, one 
or several focus group meetings (second meeting in the PDS 
process) are carried out with persons from different areas of 
activity with low energy residential buildings as a common 
denominator. In Sweden four different focus groups were or-
ganized, developer/owners, architects/designers/consultants, 
contractors/manufacturers and users/operations managers. 
The other participating countries divided the expert group 
into subgroups and didn’t organize any separate focus group 
meetings. Each focus group meeting is with a different group 
of people involved in the same area of activity. The aim of the 
group meetings is to have the experts more or less theoretically 
formulated problems expressed in daily words of people work-
ing with residential buildings and people living in and operat-
ing residential buildings.

The compilation of problems, which is the result of the group 
meetings, is formulated as problem statements, which are then 
presented to and discussed with the expert group, which is the 
third meeting in the PDS process.

Step 3: The confirmed problem statements could then be 
sent as a questionnaire to a larger target group in order to deter-
mine which problems most stakeholders agree with. This was 
however not possible to do in this project. Instead the results 
were sent out to the expert and focus groups for comments. The 
results were analysed with respect to different basic require-
ments on what is important to fulfil to arrive at good residential 
buildings. It was also analysed with respect to the opinion of 

different stakeholders and divided according to the different 
functions of a dwelling.

SWoT-AnAlySIS

The results from the PDS and literature studies were further 
analysed in a SWOT-analysis, which is a good tool for struc-
turing information and data prior to the preparation of a 
marketing plan, which was not included in this study. SWOT 
is an abbreviation of “Strengths”, “Weaknesses”, “Opportuni-
ties” and “Threats”. In a SWOT-analysis questions are put in 
order to enable companies and project groups to assess and 
determine whether a new product e.g. low energy housing 
will have real possibilities on the market and which are the 
limitations/barriers obstructing a market establishment. The 
SWOT analysis is therefore considered to be the right choice 
of method. A crucial step is to compare the new product with 
competing products.

The SWOT-analysis is a means to conclude the most impor-
tant advantages and disadvantages of a product/business idea 
on the market. Selecting the top few aspects of each category 
help focusing on a few but important issues to stress in the mar-
keting process (if positive) or improve/plan for (if negative). 
Focusing questions are:

• How can the strengths of the product be maintained and 
improved?

• How can the weaknesses of the product be minimised?

• How can the opportunities for the product be utilized?

• How can the threats to the product be forestalled and neu-
tralized?

The focussing questions on “Strengths” and “Weaknesses” ana-
lyse internal resources of the product (in this case a residential 
low energy building) by comparing it with other products of 
the same kind (in this case other residential buildings). Key 
questions are: 

• What are the main advantages of low energy residential 
buildings compared to traditional residential buildings?

• What are the main disadvantages of low energy residential 
buildings compared to traditional residential buildings?

Issues addressed concerns financial, physical, human and tech-
nical resources, processes and brand images.

“Opportunities” and “Threats” focuses on external resources 
beyond the immediate control of the manufacturer e.g. oppor-
tunities and barriers posed by the surrounding world, such as 
the market, stakeholders, sociological and behavioural aspects, 
regulations, political influence etc. Key questions are:

• What are the major opportunities posed by the outside 
world for low energy residential buildings?

• What are the main threats to low energy residential build-
ings from the outside world?

Issues addressed concerns influence by the industrial structure, 
stakeholders outside the client – manufacturer supply chain as 
well as the surrounding world.
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Perceived	and	real	problems
The PDS expert groups in each participating country have dis-
cussed and agreed upon which problems should be discussed 
when dealing with future low energy residential buildings. Sev-
eral problem areas were considered to have the highest prior-
ity. It is very difficult to say which problem areas are the most 
important ones. What can be stated is that most of them have to 
be overcome, if more low energy buildings are to be built. The 
difference between real problems and perceived problems is 
that real problems have to be solved by improvements of proc-
esses and products, but perceived problems can sometimes 
be solved by information and a good dialogue. However, it is 
equally important to solve both types of problems.

Four problem areas are common for all of the participating 
countries (all the individual problems are not the same):

Market area problems are mostly real problems e.g. low 
awareness among customers and low demand for low energy 
houses (see also Jarnehammar 2008), inadequate marketing 
(not adapted to the customers), insufficient incentives for pri-
vate persons, too few and wrongly presented good examples, 
small national market, difficult to finance the construction of 
low energy buildings and low profitability to build low energy 
buildings (see also Jarnehammar 2008), negative and incorrect 
debate/information in media concerning low energy buildings, 
small low energy product companies.

Requirements/regulations area problems are mostly real 
problems e.g. time-consuming administrative procedures for 
the construction of low energy buildings, defective energy cer-
tification, no or unclear definitions of very low energy houses, 
local planning monopoly making it difficult to build low energy 
buildings.

Knowledge area problems are mostly real problems e.g. bad 
or inadequate experience/feedback of low energy houses, in-
adequate competence to build, low customer knowledge, in-
adequate education regarding low energy houses, inadequate 
knowledge of potential energy and cost savings for low energy 
buildings, inadequate knowledge of technical possibilities, not 
enough research & development, too few good examples.

Costs area problems can be real or perceived problems e.g. 
high costs for construction and maintenance, incorrect cost es-
timates not showing the real and true costs, difficult to finance 
the construction of low energy houses, too short time horizon 
used for bank loans and cost estimates. If the investment cost 
is supplemented with a life cycle cost analysis, then in many 
cases the cost problem is not a real problem but only perceived 
as a problem.

Six problem areas are common for only some of participating 
countries:

Problems related to instruments of control are e.g. inadequate 
financial incentives for construction of low energy buildings, 
too weak energy requirements. These are real problems.

Design problems are e.g. inadequate design/formation, inad-
equate customer adaptation, conflicts/disagreement in design 
work, mostly using existing solutions. These are real problems.

Problems with technical solutions/concepts are e.g. inad-
equate optimization of costs and performance of low energy 
buildings, inadequate product development resulting in poor 
products, missing low energy components, difficult to find 
low energy products as there is no list easily available, lack of 

proven technologies, and lack of information. These are real 
and perceived problems.

Function/performance problems are e.g. inadequate robust-
ness and quality of low energy solutions and products. In most 
cases these are not real problems, but to some extent perceived 
problems, as on most markets good low energy products for 
most applications are available (Blomsterberg 2011).

Problems related to user/behaviour are e.g. indoor environ-
ment problems, inadequate operation and use, missing infor-
mation e.g. no dialogue between the developers and the users/
tenants to arrive at a well-functioning low energy building. 
These problems can be real or perceived e.g. there are passive 
houses with no indoor environment problems, good operation 
and use (Janson 2010).

Problems related to risks are e.g. economic risks for the de-
veloper of low energy buildings, building technological and 
building services engineering risks with e.g. untried solutions, 
which could result in poor performance. These problems can 
be real or perceived e.g. there are passive houses, where these 
problems do not exist (Janson 2010).

One might expect a difference in problems between the 
countries with several very low energy residential buildings 
and the countries with only a few, but it doesn’t seem to be 
the case. The magnitude of some of problems is likely to be 
different.

The non-technological problems/barriers are mainly within 
the following areas: market, requirements/regulations, knowl-
edge, costs, instruments of control, responsibility, policy, so-
ciety and incentives i.e. a significant share of the problems are 
non-technological.

As mentioned above the problems can be perceived or actual 
problems. For many of the actual problems solutions already 
exist, which for some reason are not used, due to lack of knowl-
edge or being too expensive. 

SWoT-analysis
The analysis was based on different traditional buildings and 
slightly different ideas of very low energy buildings, depending 
upon the country. Some of the potential internal strengths 
of low energy residential buildings are valid for several of the 
participating countries and by these countries also considered 
to be important: good indoor environment, low running costs, 
high energy efficiency, low life cycle cost and growing market.

Potential internal strengths which are mentioned only by one 
or two countries are: specifications for passive houses, good ro-
bustness and quality, low emission of GHG (greenhouse gases), 
good support/incentive for low energy houses, good experience 
of low energy houses, good control of heating and ventilation, 
high resale value, attractive architecture, energy certification. 
All of these strengths should be relevant for all of the participat-
ing countries, although not prioritized by all countries.

Common potential external opportunities for low energy 
buildings, which are considered important in many participat-
ing countries, are: future stringent performance oriented leg-
islation/standards, increasing energy costs, low running costs 
and expected good reputation.

Potential external opportunities which are only mentioned 
by one or two countries are: growing LCC awareness, the en-
ergy performance directive, good examples, low emission of 
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GHG (greenhouse gases), low energy building materials, na-
tional directives and growing environmental awareness.

Common potential internal weaknesses of low energy 
residential buildings, which are considered important in many 
participating countries, are: insufficient competence to build, 
lacking robustness and quality, indoor environment problems, 
operation and use problems, bad experience of low energy 
houses and planning and designing mistakes.

This can easily unnecessarily give low energy buildings a bad 
reputation, which can be difficult to overcome. However some 
of these weaknesses e.g. lacking robustness and quality, indoor 
environment problems, operation and use problems can occur 
in traditional buildings as well, but must always be solved.

Potential internal weaknesses which are only mentioned by 
one or two countries are: small market, unclear or lack of speci-
fications for low energy houses, no life cycle perspective, lack-
ing incentives, existing solutions used and not new low energy 
ones, high construction/investment costs, inadequate certifica-
tion/standard/regulations, inadequate availability of products 
and inadequate cost estimates and financing.

The important potential external threats to low energy resi-
dential buildings differ from country to country. Some impor-
tant threats exist in at least two of the participating countries: 
low interest in low energy buildings, inadequate customer 
awareness and inadequate knowledge of construction.

Other potential external threats are: unfavourable energy 
price structure, lack of incentives, inadequate information 
on how to build, local planning monopoly, bad reputation, 
increased construction costs, moisture problems in construc-
tion, architectural challenges, no official standards, subsidies 
for high heating costs, lack of support from banks, lack of qual-
ity control on building materials, changing political priorities 
and cheap and environment friendly energy supply.

Some issues can appear both as internal strengths and weak-
nesses or both as opportunities and threats. This can be ex-
plained by different aspects of the issues or difference in opin-
ion and perspective.

overcoming	barriers	to	implementation
Several suggestions were made on how to overcome the poten-
tial internal weaknesses of low energy dwellings. Many of the 
suggestions differ from country to country. Overcoming the 
weaknesses can be divided into different categories methods, 
knowledge, market, requirements/standards and incentives.

Some suggestions were highlighted by several countries:

Methods: 

• Introduce and apply LCC-analysis, which was mainly high-
lighted by the Baltic States and Poland. This will during de-
sign show the long term advantage of low energy buildings 
compared with traditional buildings. 

• Develop common specifications for low energy houses. Ide-
ally the specifications are European, but at least national. 
This will simplify for the developers.

Knowledge:

• Feedback from previous experience of low energy build-
ings. It always makes sense to learn from previous mistakes 

and success. Low energy buildings were built already in the 
eighties as demonstration projects.

• Update educational level of designers and contractors on 
low energy buildings. 

• Introduce low energy house design at universities. Some 
universities have already done it. An ongoing Intelligent En-
ergy Europe project is promoting Master and Post Graduate 
Education and Training in Multidisciplinary Teams IDES-
EDU.

Market: 

• Publish more good examples of low energy residential 
buildings, which was mainly highlighted by the Baltic states. 
The information on the good examples has to be relevant 
and from a reliable source. For this purpose a standardized 
way to measure and compare energy efficiency is needed 
(Jarnehammar 2008).

• Increase the size of the market for low energy products 
and import from and export to other countries. This will 
increase the competition and result in more, better and 
cheaper low energy products.

Suggestions made by only one or two countries are:
Methods: develop integrated life-cycle design concepts, de-

velop usable and user-friendly instructions for the users of low 
energy houses, certify low energy specialists and products and 
improve design tools.

Knowledge: increase competence and knowledge by infor-
mation and educational actions targeted at designers and de-
velopers, update educational level of construction supervisors, 
inform the users on low energy buildings and educate archi-
tects to design low energy houses.

Market: verify low energy products and concepts through 
demonstration projects and field/lab testing, market low en-
ergy houses, increase the number of and quality of low energy 
houses, impartial cost estimates for low energy houses vs. ordi-
nary houses, improve packaging of low energy houses adapted 
to the market and market relevant low energy specifications 
and energy rating systems for buildings.

Requirements/standards: tailor construction regulations for 
low energy houses and include low energy house requirements 
in the national building code.

Incentives: develop financial incentives for the construction 
of low energy buildings, fair distribution of costs for low energy 
houses between stakeholders and lobby for increased deprecia-
tion time of buildings.

To overcome the perceived or actual potential external 
threats to low energy dwellings several suggestions were made. 
Many of the suggestions differ from country to country. The 
threats can also be divided into the same different categories 
as the weaknesses.

Some suggestions were highlighted by several countries:

Market: 

• Marketing of well documented good examples of low energy 
houses. See also above under overcoming weaknesses.
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Incentives: 

• Political lobbying and information activities regarding sus-
tainable and energy efficient construction.

• Lobby for tax credits and specific loans for low energy hous-
es.

Other individual suggestions are: 
Methods: Improve the quality control of low energy building 

materials.
Knowledge: Update the educational level of designers, con-

tractors, manufacturers, sales managers and inform developers, 
clients, architects, technical consultants, contractors and users/
customers on low energy buildings.

Market: Promote low energy houses, raise awareness, change 
the price structure for energy, inform on products for low en-
ergy houses and guidelines for construction.

Requirements/standards: Implement national standards for 
low energy houses, create more simple regulations and take 
into account the use of primary energy.

Incentives: Introduce favourable loans for low energy hous-
es, governmental support for low energy houses and require 
low energy houses as a condition for house loans.

Conclusions
There are several barriers to implementation of very low energy 
residential buildings in Northern Europe. However many of 
these barriers should not be impossible to overcome in order 
to increase the number of low energy residential buildings. 
Many of the found barriers and suggestions on how to over-
come them are similar in other studies (Jarnehammar 2008, 
Blomsterberg 2005). It requires some difference in methods 
and concepts compared to the ones used in central Europe due 
to differences in climate, building market and traditions. To 
increase the awareness, knowledge and market it is crucial to 
have reliable and convincing information on low energy build-
ings preferably from good examples i.e. to build and present 
more successful low energy house projects in Northern Europe. 
The presentations have to be based on trustworthy perform-
ance monitoring and evaluation as to energy, indoor environ-
ment and cost performance. The evaluation has to be based on 
a standardised way to measure and compare performance. In 
the Nordic countries some hundred very low energy houses 
have been built, but only a few of them have been impartially 
and reliably performance monitored and evaluated and well 
documented. For Poland and the Baltic states very few low en-
ergy houses exist, so more successful demonstration projects 
are needed.

To promote low energy residential buildings in Northern 
Europe it is important to maintain, improve and market the 
strengths (such as good indoor environment, low running costs, 
low LCC, growing market), minimise the potential weaknesses 
(such as poor performance due to insufficient competence, lack 
of robustness and quality, poor operation and use, mistakes in 
planning and design). It is also important to make use of the 

opportunities (such as future stringent performance oriented 
legislation/standards, increasing energy cost, low running costs 
and expected good reputation) and forestall and neutralize the 
potential threats (low interest in low energy buildings, inad-
equate knowledge). A national strategy towards making very 
low energy buildings the standard for new buildings should be 
developed (Jensen 2009) based on the findings in this study. To 
increase the market European legislation/standards/specifica-
tions for low energy buildings should be more harmonized.

To ensure that a low energy house is accepted by the occu-
pants, it has to be introduced to the occupants and guidelines 
on how to use the building are required. The low energy house 
must also function as expected, be user-friendly, ensure good 
comfort, deliver expected energy savings and supply good liv-
ing conditions. To succeed with these ambitions a dialogue has 
to be created between occupants of low energy buildings and 
developers/building owners. Bearing this in mind marketing 
plans on different levels must be developed.

The results of this study will be an important input to the 
NorthPass work package on user-oriented market penetra-
tion of very low energy houses, where detailed suggestions on 
how to increase the market penetration of low energy houses 
in Northern Europe will be made. There will be general and 
national suggestions.
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