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Abstract: We sent a questionnaire to chairmen of 3000 co-operative hosing association across Sweden to 
analyse their perception about energy efficiency aspects during June-October 2010, and 24% responded. About 
80-95% of the respondents had no intention to retrofit their building envelope components during the next ten 
years measures. A greater proportion of respondents perceived that energy efficient windows were more 
advantageous than improved attic, basement and external wall insulation. Respondents gave high priority to 
economic factors in deciding on an energy efficiency investment measure. For 54% of the respondents, lack of 
expertise of the executive board to assess the benefits of energy efficiency measures was a barrier to energy 
efficiency investments. Majority of respondents considered economic policy instruments, like investment 
subsidies and tax deductions, as the most effective method to improve energy efficiency. 
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1. Introduction 
In Sweden, the residential and service sector’s final energy use in 2008 was about 141 TWh, 
or 36% of the national final energy use [1]. Building envelope components offer a large 
potential to reduce energy use in existing buildings as they are important source of heat loss. 
For example, approximately 15 TWh of heat is lost annually through windows of Swedish 
residential buildings [2], and this loss could be reduced significantly by upgrading the 
window stock [3]. Sweden has around 2.44 million dwellings in multi-storey buildings [4], 
which constitute about 55% of the total dwelling units. These buildings provide considerable 
opportunities for energy efficiency measures and many of them were built in the million 
house programme1, and require renovation.  

The ownership pattern of multi-storey apartment buildings can be categorised into municipal, 
private and tenant-ownership (henceforth co-operative). Approximately 40% of apartments in 
multi-storey buildings belong to municipal housing companies, while the rest is equally 
shared by private companies and co-operative housing associations. The municipal housing 
and private companies give their apartments for rent, while the co-operative sector resembles 
a condominium sector [5]. In this paper we discuss co-operative housing associations plan to 
replace/change their building envelope components, and the barriers to implement investment 
intensive energy efficiency measures.  

There are about 26500 co-operative housing associations in Sweden. These housing 
associations usually do not have individual measurements for heating and hot water 
consumption. Typically, the billing for heating and hot water use is included in a monthly rent 
and is based on the apartment size. The household electricity bill is usually metered 
separately, and charged to individual apartment owners. The decisions pertaining to the 
buildings are usually made by the executive board which is headed by a chairman. The 
executive board members and the chairman are elected by the members of the association and 

                                                           
1 The decision to built one million dwelling was made in 1965 to address the housing shortage and to stimulate 
the construction industry. 

1110

mailto:gireesh.nair@miun.se


they occupy the post for a specific time period. The chairmen are in a good position to share 
information about the implementation of energy efficiency measures in their association’s 
buildings. The paper is based on the response of the chairmen of co-operative housing 
associations to our questionnaire. 

2. Theoretical Background 
Potential adopters consider adopting an innovation if they feel a need for it [6]. Need is a state 
of dissatisfaction or frustration that occurs when there is a difference between the desire and 
perceived actual state [7], i.e., when a problem is recognised [8]. Potential adopters may 
gather information on various alternatives and process the information to make the decision 
that best fulfil their prioritised need [8]. In doing so, they usually compare various alternatives 
based on their perception of the alternatives’ attributes, e.g. investment cost, environmental 
performance, ease of installation. A measure that has greater perceived advantages compared 
to others is likely to be adopted.  

In building envelope component replacement decisions, need may arise because of the 
condition of the existing component(s). The conditions generally depend on the age of 
installation. In addition, the perceived high cost of energy or a positive attitude to reduce 
energy use may induce the implementation of such measures. Furthermore, the awareness 
level [7] of such measures influence the adoption.   

However, there may be barriers to implement energy efficiency measures. Building owners or 
housing associations may not adopt such measures due to lack of awareness or lack of 
adequate and reliable information [9, 10], or the inability to interpret the available 
information. Furthermore, potential adopters may have difficulties in perceiving the 
performance and advantages of energy efficiency measures if the gains are not directly visible 
[11], insignificant, or delayed. Financial constraints such as difficulty to access capital also 
hinder investments in energy efficiency [12]. Even if owner/organizations have access to 
capital, still they may not invest in energy efficiency measures due to the perceived risk of 
such investment. The perceived risk may be due to their inability to understand the 
performance and benefits of the installation or due to the uncertainty in future energy price. 
For example, the return on investment for an energy efficiency measure will be less attractive 
if the energy price falls [12]. In such situation a risk-averse investor may avoid, or postpone 
or expect higher returns from energy efficiency investments [12]. A potential adopter may be 
able to collect information about energy efficiency measures from various sources. But, time, 
money or both is needed to acquire relevant information [13]. Such hidden costs could act as a 
barrier to invest in energy efficiency. Moreover, organizations might consider other matters 
for example cleaning and maintenance of the buildings more important than spending 
resources in energy efficiency. 

3. Methodology 
To investigate the adoption of energy efficiency measures in co-operative apartment buildings 
we sent a questionnaire to the chairman of about 3000 co-operative housing associations 
across Sweden. Major building management-decisions in co-operative housing associations 
are made by an executive board, which is headed by a chairman. The chairmen are in a good 
position to share information about the implementation of energy efficiency measures in their 
association’s buildings. As the number of such association varies significantly across different 
regions in Sweden, we sent the questionnaire to about 10-11% of associations in each of the 
21 counties in Sweden to avoid regional bias. The addresses of the associations were collected 
from Bolagsverket which drew the address randomly. The questionnaires were sent during 
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June-October 2010. Some of the associations replied that they could not respond to the 
questionnaire for various reasons, including their association is very small or their apartments 
were not currently occupied. Some questionnaires were returned unanswered due to a change 
in the recipients’ addresses. In total, we received approximately 675 completed 
questionnaires, which corresponded to a response rate of 24%. 

4. Results 
Approximately 50%, 19% and 14% of the respondents reported that their associations’ 
apartments were heated by district heating, combination with a heat pump and electrical 
heating, respectively. Approximately 15% of the respondents thought that their annual heating 
cost was high, while only 6% respondents considered their annual electricity cost as high. 
Still, for 55% and 38% of respondents, it was important to reduce heating and electricity use, 
respectively.  

About 80-95% of the respondents had no intention to retrofit their building envelope 
components during the next ten years (Table 1). One of the reasons was that they were 
satisfied with the condition of the existing installations. The majority of the respondents felt 
that their windows (76%), attic insulation (59%), basement insulation (64%) and insulation of 
external walls (80%) were in good condition (Table 2).  

Table 1: Plan to improve/change the majority of the building envelope components  
Building envelope components % of respondents 

No Yes, with 
in 3 years 

Yes, 3-10 
years 

Windows (N=578) 79 8 13 
Attic insulation (N=555) 84 8   8 
Basement insulation (N=534) 94 2   4 
External wall insulation (N=548) 94 3   3 
“Do not know” responses were considered as missing value 
 
Table 2: Perceived condition of the building envelope components  
Building envelope components % of respondents 

Good Medium Bad Do not know 
Windows (N=662) 76 19   4   1 
Attic insulation (N=654) 59 25 10   6 
Basement insulation (N=636) 64 19   5 12 
Facade (N=658) 80 16   3   1 
 
Potential adopters typically compare various energy efficiency measures based on a number 
of factors. The factors that are given high priority guide the decisions. A ranking of the 
priority of various factors is presented in Table 3. The results showed that annual energy cost 
saving and investment cost were the most important factors. Environmental factors were 
given low priority. 41% of the respondents reported that their associations consider life cycle 
cost while making investment intensive measures, while 26% and 32% of respondents 
reported that will not consider life cycle cost and sometime consider such cost, respectively 
(not shown in the table).  
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Table 3: Importance of various factors in respondents’ energy efficiency investment decisions 
Factors  % of respondents 

N Important Medium Less important 
Reduce annual energy cost  597 88 10   2 
Investment cost  593 88   9   3 
Functional reliability  532 70 25   5 
Improve indoor environment 540 60 35   5 
Payback period  547 59 30 11 
Environmental benefit  523 42 45 13 
Improve market value  525 43 34 23 
Technical limitation of buildings (for 
example no space to add more insulation)  

510 37 41 22 

Reduce greenhouse gas emission  514 32 47 21 
Small/no disturbance to residents  523 33 43 24 
N = Number of respondents 
 
We compared the respondents’ preference of various energy efficiency measures in building 
envelope to the ten factors mentioned in Table 3. Table 4 shows that significant percentage of 
respondents did not know about which building envelope components fares better among the 
various factors. However, those respondents who were aware about performance of building 
envelope components preferred energy efficient windows followed by improved attic 
insulation. More respondents were found to be aware or very much aware about energy 
efficient windows (59%) than about attic (53%) or basement (42%) or external wall insulation 
(50%) improvements (not shown in the table). 
 
Table 4: Preferred building envelope measure against the various factors 
 % of respondents (N=673) 

Energy 
efficient 
window 

Attic insulation 
improvement 

Basement 
insulation 
improvement 

External wall 
insulation 
improvement 

Do 
not 
know 

Annual energy cost 
reduction 

26 24 7 12 27 

Investment cost 27 21 6 10 25 
Functional reliability 14   9 3   5 43 
Improve indoor 
environment 

19   7 4   7 37 

Payback period   9   8 3   6 48 
Environmental benefit 11   9 5   6 47 
Improve market value of 
the property 

17   7 3   6 44 

Technical limitation of the 
buildings 

  4   6 4   4 54 

Reduce GHG emission    7  7 3   5 50 
Small/no problem for 
residents 

   8  9 3   5 45 
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Respondents’ views on issues that may influence implementation of investment intensive 
energy efficiency measures (like building envelope components, improvement in ventilation 
system) are presented in Table 5. For 54% of the respondents, lack of expertise of the 
executive board to assess the benefits of energy efficiency measures was a barrier to such 
investments. About 35-40% of respondents thought lack of appropriate and easily available 
information was a barrier, while economic constraints were reported to be a barrier by 34% of 
the respondents. Approximately 77% of respondents considered the financial position of their 
association as good and 61% considered it would be easy to finance renovation of their 
buildings. Similarly, about 40% of the respondents reported that their associations were 
interested to invest in energy efficiency measures if they receive attractive financing (not 
shown in the table). Respondents’ did not think that residents would oppose energy efficiency 
investment measures. However, in response to another question, a large number of 
respondents (45%) believed that if the investment in energy efficiency measure will increase 
the monthly payment then the residents will resist investments in such measures. 
 
Table 5: Issues regarding investment intensive energy efficiency measures in apartment 
buildings 
Statements % of respondents 

Agree Neither nor Disagree 
The board does not have own expertise to assess the benefits 

of energy efficiency measures (N=629) 
54 22 24 

Uncertainty about future energy prices makes it difficult to 
invest in energy efficiency measures (N=608) 

40 31 29 

It is difficult to obtain reliable information about costs and 
benefits of energy efficiency measures (N=611) 

37 33 30 

Time and effort required to collect necessary information is 
too high (N=612) 

35 31 34 

Financial constraints makes it difficult to invest in energy 
efficiency measures (N=611) 

34 29 37 

If the association reduce heat energy, district heating 
companies will increase energy price, thus making the 
effort worthless (N=550) 

26 26 48 

Changing behaviour like switching off lights is more 
beneficial than investments in energy efficiency measures 

 

22 40 38 

Investments in energy efficiency measures are low priority 
compared to other measures (N=622) 

21 38 41 

Members of association does not support investments in 
energy efficiency measures (N=609) 

  8 34 58 

Association has a complex chain of decision making process 
which makes it difficult to invest in energy efficiency 

  

  7 15 78 

N = Number of respondents 

Sweden uses an array of policy instruments to promote energy efficiency in building sector. 
However, the effectiveness of policy instruments may vary. Majority of respondents 
considered economic policy instruments, like investment subsidies and tax deductions, as the 
most effective method to improve energy efficiency (Table 6). More frequent meter reading 
and energy billing was favoured by less number of respondents. 
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Table 6: Chairmen’s responses to the question, “Irrespective of how much you know about 
the following measures – How effective do you think the following measures are to encourage 
you to implement measures to reduce energy use in your apartment buildings” 
 % of respondents 

Effective Moderately 
effective 

Less 
effective 

Investment subsidy (N=568) 73 18   9 
Tax deduction (N=563) 64 20 16 
Individual metering of tap water (N=555) 41 27 32 
Individual metering of space heating (N=555) 41 27 32 
Building regulations (N=546) 34 38 28 
Energy tax (N=574) 39 32 29 
Energy declaration (N=564) 29 31 40 
Energy labelling (N=531) 22 41 37 
Carbon dioxide tax (N=561) 27 33 40 
More frequent reading of energy (N=550) 28 29 43 
Electricity certificate (N= 551) 20 38 42 
Voluntary program  (N=528) 14 40 46 
More frequent billing of energy (N=549) 22 26 52 
N = Number of respondents 

 
5. Discussion and Conclusions 
Approximately 55% of the chairmen of co-operative housing associations’ have a positive 
attitude to reduce heat use. The lower concern towards electricity use by the respondents 
could be because the household electricity bill is usually metered separately and the collective 
burden of electricity cost is less. However, majority of co-operative housing association did 
not intend to replace/change majority of their building envelope components during the next 
ten years.  One of the reasons is that the associations were satisfied with the condition of 
existing building envelop components. In this situation, it is important to increase the 
awareness of energy efficient alternatives. A large percentage of respondents were not aware 
about the various energy efficient possibilities in building envelope. Moreover, about 35-40% 
of respondents thought lack of appropriate and easily available information was a barrier to 
implement energy efficiency investment measures. Information stressing the cost benefits of 
the energy efficient alternatives should be effectively communicated. The source of 
information is also very important in the adoption of investment measures. Hence, it is 
necessary to use the sources such associations consider important in adoption of energy 
efficiency measures.  

As annual energy cost reduction is a very important guiding factor in associations’ adoption 
of energy efficiency measures, information campaigns announcing the cost advantages of 
energy efficiency measures may be helpful in adoption decisions. However, majority (54%) 
of respondents reported that they did not have the expertise to assess the benefits of energy 
efficiency measures, while 34% of respondents reported financial constraints as the barrier. 
Innovative energy efficiency renovation package which include consulting, financing, 
contract work and follow up may be able to tap this segment. 
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Since respondents gave higher priority to reduce the annual cost of energy than to 
environmental benefits, increasing energy prices using economic instruments to internalise the 
environmental costs could encourage people to implement energy efficiency measures. In 
Sweden, external cost of energy use is internalized through taxes on emission of CO2, sulphur 
and NOx. However the price elasticity of energy demand in Sweden is low [14], and in such 
situations imposition of taxes to reduce energy use may be less effective [15].    

Respondents gave high priority to investment cost in their energy efficiency decisions. 
Respondents also favour economic policy instruments compared to other policy instruments 
as the most effective method to improve energy efficiency. Subsidies may encourage the 
adoption of investment intensive energy efficiency measures by reducing the investment cost. 
The cost effectiveness of the subsidies could be improved by restricting its beneficiaries, for 
example subsidies may be granted based on the age of the components/buildings. 

More respondents were unsatisfied with their attic insulation compared to other building 
envelope components. However, the respondents were more likely to replace windows than 
attic insulation. This could be because windows have a higher degree of observability as 
compared to attic insulation. If we encounter a problem frequently, we give priority to that 
problem more so than to others that are less observable [16]. Also more respondents had a 
favourable attitude towards energy efficient windows compared to other building envelope 
measures on various factors that influence the adoption decision.   
 
A large percentage of respondents were unaware about various aspects of different energy 
efficient building envelope measures. The situation calls for measures to improve awareness 
about such measures among co-operative housing associations. As many respondents were 
not satisfied by the attic insulation of their buildings, it may be relatively easier to influence 
them to implement energy efficiency improvements in the attic insulation.  
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