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requirements for new buildings. However, addition of new buildings to the existing stock happens slowly, especially
in developed countries. For example, in Sweden, the number of residential units increased by approximately 10%
from 1991 to 2008, which corresponds to an average increase of roughly 0.5% of new housing units per year [3].
Hence to significantly reduce energy use in the building sector, it is important to improve the energy efficiency of
existing buildings.
The multi-family buildings’ ownership in Sweden can be categorized into three: tenant-ownership (henceforth cooperative housing association), private and municipality owned buildings. Approximately 40% of apartments in multifamily 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 [4]. In Swedish co-operative housing associations the decisions
pertaining to the buildings are usually made by the executive board which is headed by a chairperson who is selected
from the apartment owners. These housing associations collect a monthly fee from apartment owners as a payment
for heating, facility electricity, interests for loans and for services such as garbage removal. The associations usually
allocate a part of this fee for maintenance activities.
The type of ownership may influence the perspectives and approaches of multi-family buildings towards energy
efficient renovation. In this study we investigated the perspectives of “decision makers” in three categories of housing
of organizations. The aim of the study is to understand the barriers to adopt energy efficiency measures in different
categories of housing organization and also to learn from the organizations’ experiences in dealing with energy
efficient renovations.
2. Energy efficiency improvements in multi-family buildings
Energy efficient buildings may provide significant energy cost savings to building owners. However, several barriers
limit the widespread adoption of energy efficiency measures in the buildings. The building owners’ uncertainties on
the costs and payback period of energy efficiency measures is an important barrier for the adoption of such measures
[5]. The fiscal incentives, providing accurate information of available financial support and building regulations are
all important drivers to promote energy efficient renovation and sustainable construction [5, 6]. According to Hydes
and Creech [7] the misconception that the energy efficiency measures are not cost effective could be an important
barrier for the diffusion of such measures. Unlike the public perception of high costs for wide range of energy efficient
renovation measures, several such measures in reality are economically viable [8]. Moreover, improved indoor air
quality and occupants’ satisfaction due to energy efficient renovations are some of the additional benefits. The building
owners can market these aspects to either attract new tenants or to retain existing ones [9].
Mosgaard et al [10] highlighted that extensive energy renovations should not be seen as adoption of individual
technologies but as a complex innovation processes encompassing interactions between technologies and actors. The
building sector involves co-operation of several actors and many times they co-operate only for specific projects. Palm
et al [11] found that building professionals were involved only in the decisions related to their own specialized areas.
Palm et al [11] suggests that it is a cumbersome to coordinate various actors, which makes it challenging to incorporate
energy efficiency measures that requires close co-operation. According to Beillan et al [6] the stakeholders such as
project managers or architects, whom the building owners trust, could influence the choice of specific measures. They
suggest to improve the awareness of stakeholders, such as installers and builders, by training them on the specific
aspects of energy efficient renovation.
A difference of upto 50% between predicted and actual energy savings were reported in energy efficient
renovations [12]. Such discrepancies may lead to negative perception towards energy saving possibilities of energy
efficient renovation efficient renovation. Moreover, the lending agencies may perceive higher risk for energy
renovation due to the bad reputation of some previous projects that failed to deliver the promised energy cost savings
renovation due to the bad reputation of some previous projects that failed to deliver the promised energy cost savings
[10].
3. Methodology
Interviews were used for data collection as detailed information on the topic were required from the housing
organizations. Representatives from three different categories of multi-family buildings who wield influence in
decisions were contacted for an interview. The interviewees included (i) the chief operating officer (CEO) of a
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“smaller” housing company owned by a municipality, (ii) sustainability adviser for a large municipality owned housing
company, (iii) CEO of a large private company that owns several buildings, (iv) chair-person of a small co-operative
housing association and (v) a municipality energy adviser with experience in providing advices to co-operative housing
associations. All the interviewees are based in Northern Sweden and the interviews were carried out during December
2016 – January 2017. The interviews were based on open-ended questions, mostly on organization’s perspectives
towards energy renovation, associated barriers and their views on what need to be done to increase the energy
renovations in multi-family buildings. The interview duration varied from 60 to 90 minutes and all interviews were
recorded and transcribed.
4. Interview results
4.1. Perspectives of representatives of municipality owned housing companies
This section presents the perspectives of representatives of two different municipality owned housing company,
one a relatively smaller housing company while the other a large company. Both companies are expected to make
profit from their operation.
4.1.1. “Small” municipality owned housing company
In 2016, the housing company started an ambitious energy efficiency project. The project is carried out through
energy performance contracting and is expected to cover approximately 80% of the buildings under the housing
company. The interviewee (CEO of the housing company) who has a technical background was convinced about the
energy saving potential in the municipality buildings. Accordingly, he initiated the energy performance contracting
project wherein if the promised energy saving is not achieved then the private company responsible for the project
need to pay a penalty. The housing company found it useful to have all the tasks associated with the energy
performance contacting given to one single company as then there is that one company who is accountable to realise
the energy saving potential. The private company, prior to getting the energy performance contracting had submitted
energy audit reports with possible energy saving measures. The housing company choose measures to be implemented
based on the payback period acceptable to them. As the interviewee mentioned below:
“…it is like a smårgosboard…with lots of different things and of course we like to pick the low hanging fruits
….but we also like the high hanging fruits”
The average payback period expected for the whole energy performance contracting package is 12 years. The
major barrier for energy efficiency implementation in municipality buildings is on awareness. The board that makes
decisions were not aware of the energy reduction potential and according to the interviewee the newly commenced
energy performance contracting project had helped to bring attention on energy issues. According to him, before this
project the municipality board didn’t have a clue on the energy use reduction possibilities in its’ buildings.
“…the energy question is not a big one and that might be a problem for getting money for big (energy
efficiency) projects”.
For his organization it was not that difficult to convince the board as they were provided with a detailed calculation
of attractive savings. Also, the municipality housing company’s financial performance during the previous years was
good and they didn’t take loan from the banks for energy efficiency improvement measures.
According to him another barrier is the low energy price which results in unattractive returns from investments of
some measures.
“…the technical measures (to achieve significant reduction in energy) are all there… but you cannot see the
return on investment. It is always the money. If the energy is cheap you cannot see the return on your
investment.”
He iterated the importance of monitoring of the energy performance of equipment on regular basis to sustain the
energy savings from energy renovation.
“We need to monitor it…doesn’t matter what kind of project it is…it (cost) will go up”…if there is a complaint
from an occupant about cold draft….then the caretaker may not have time to look into detail about the problem
then he may increase the (temperature) setting by a few degrees and then it doesn’t matter what we did (energy
efficiency measures).”
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4.1.2. “Large” municipality owned housing company
The representative of the large municipality owned housing company mentioned that his organization has an
energy reduction goal for 2020. If one of their building requires a major renovation then energy efficiency measures
may be incorporated in that building. However, there aren’t any energy reduction targets as part of any renovation
project. Moreover, till date the housing company do not have a strategy to reduce the energy use in their building. A
challenge associated with a major energy efficient renovation is that the housing company may have to increase the
rent to recover the investment, which may dissatisfy their tenants.
The housing company has recently seen a leadership change and according to the interviewee energy issues are
important for the new organizational head. And the organization is soon likely to have a strategy to reduce the energy
use in its buildings. According to him, for a municipal housing company to take-up energy issue seriously it is
important to have clear directions from the organization’s top management.
4.2. Perspectives of a private housing company representative
The housing company owns several buildings which they give for rent. The major share of their buildings are
commercial buildings, while they also owns a limited number of residential buildings. For commercial buildings the
tenants pay the heating and electricity bills themselves, separately. For residential buildings the heating cost is included
in the rent while the electricity bill is paid by the tenants.
According to the interviewee (CEO of real estate division of the company), financial consideration is the major
driving force for implementation of energy efficiency measures. They usually prefer a payback period of 3-5 years for
any additional measures other than the “conventional” investments.
The company has expertise on matters pertaining to energy efficiency in buildings. As per their experience one
barrier, especially in commercial buildings, is that it is often difficult to convince the tenants to share the economic
benefits and investment for energy efficiency improvements.
“….If you do not have many different tenants in the building then it is easy (to talk and convince them on
energy efficiency improvements and its implication on monthly energy cost) but if there are 10 tenants then
you cannot do it…”
According to him the low energy price is a barrier for large investments in energy efficiency measures.
. “If it is more expensive to buy energy then it is more interesting……money talks”
At the same time his organization is constantly working on energy issues in order to reduce energy use of their
buildings. This is because according to him:
“….more and more people and companies are aware about climate change…they do not want to be in a building
which is not good (bad to the environment) as it is not a good will (bad reputation) for them. However, I do not get
any money from energy efficiency measures because the company that hires the space from us pays for the energy.
But due to the clients positive attitude towards good building we must work with the energy issues all the time. If we
do not do that then sometimes in future nobody will hire our buildings because it is not a good house.”
4.3. Perspectives of a co-operative housing association representative
The co-operative housing association has two buildings with 12 apartments. One of the building was constructed
in 1938 and the other in 1992. The interviewee (chairperson of the association) is an academician by profession and
has a PhD in natural science. He handles the chair-person’s responsibilities as an additional tasks to his ordinary job.
This housing association is a small organization and all the board members are spending (mostly) their personal time
on activities for the association.
A few years back the association had made significant renovation in its old building. The interviewee mentioned
that one of the previous board member was a senior employee in a major construction company and he had a lot of
contacts in the building industry and took initiatives for several projects for renovating the building. The renovation
was carried out because of the bad condition of the building, especially in the electricity wiring, drainage systems and
windows. The building faces a street with heavy traffic causing a major noise pollution to the occupants in the
apartments. The window replacement resulted in reduced noise and the occupants are happy about the window
replacement. The energy issues were not a discussion topic during the renovation of the old building.
“…we do not discuss on energy when we renovated. Anyways, the windows are new so in a way it is more
energy efficient now.”
According to the interviewee the energy cost is not significant to warrant time and attention from the association
as he mentions:
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“I have not analysed it (energy cost)…..I think compared to the hassles on doing all these things and to what
we can actually earn…I do not know…but feel for each individual flats it is kind of minor things (savings)”.
In future the association may be interested in solar heating systems as an effort to reduce purchased energy. The
interviewee suggested that it would be helpful if reliable information (for example, web-based information) are
available which could provide them with information on the tentative costs and possible savings from such systems
that can be implemented in the association’s buildings.
“…you really do not know what it really cost when investing in a new technology. I think it would be really
nice to see that…ok it is only half a million and not two million (as initially thought)…”
According to him the easiest way to stimulate his or similar housing association to reduce the energy use in their
buildings is through regulations as he stated below:
“….every time something else (other than routine) is to be done we have to talk to every one (apartment owners)
on what we are planning to do and it is a lot of work and I do not want to argue….I do not have that time and
we do not have any person who are getting paid to do all these. Give me a regulation we can do it ….because
(then) it is easier to convince everyone.”
4.4. Perspectives of a municipality energy adviser on energy aspects in co-operative housing associations
In Sweden, municipality energy adviser provides free and impartial advice to the public on energy issues. The
interviewee, who has approximately six years of energy advice experience, has been invited several times by various
housing associations to have his opinion on specific energy issues pertaining to them. According to him the barriers
for housing associations to take-up energy issues is a combination of lack of awareness and financial constraints as he
stated:
“…If we want to do some energy efficiency measures, for example, extra insulation, how much we are going
to save from it… assume that they have deep pockets and they want to do something but in my experience I
believe many housing associations are aware of the questions but not in detail. They want to do something and
want to save money and they know it is important to reduce energy… maybe one of the reason could be because
of all the debate going on about climate change. They know broadly but do not know exact actions”.
As per the energy adviser it may be beneficial to have some incentives, such as subsidies, for the associations to
implement energy efficiency measures. One of the most frequent question he receives related to energy efficiency is
on availability of financial supports. He think it is important to communicate about the availability on financial
support, if any, to these housing associations. Moreover, some of the associations may not have enough competencies
to take actions based on awareness about energy efficient measures/opportunities. It need to be thought off on how
such associations can be facilitated to take specific actions to reduce their energy use.
5.

Discussion and Conclusion

The study findings suggests that depending on the type of ownership multi-family buildings can face a few specific
barriers for energy efficiency improvements. For example, small co-operative housing associations may have resource
constraints that limit their efforts to implement energy efficiency measures. The private housing companies may prefer
“shorter” payback period for their investments on energy efficiency measures. The inadequate awareness among the
decision makers in municipalities on energy cost saving potential may limit the adoption rate of energy efficient
renovation in municipality owned multi-family buildings.
The representatives of all the housing organizations suggested that the low energy price makes energy cost savings
unattractive for several energy efficiency measures. Moreover, the housing companies consider that the energy cost
is not high enough to warrant their stringent/regular attention on reducing the cost. As compared to the private housing
company the municipality housing company applied a longer payback period time for the energy efficiency
investments. Hence financially well-off municipality housing companies could take a lead, similar to the company we
interviewed, in implementing some “high hanging” energy efficiency measures. Such actions by municipality housing
companies, especially in innovative products and processes, could be show-cased as demonstration projects and may
motivate private and other housing companies to follow that footsteps. Moreover, several private housing companies
are conscious of their public image and as the company interviewed mentioned that they are always working on energy
reduction possibilities as they foresee a strong demand from their customers on energy issues. Such companies are
aware that their long term business viability may be linked to their actions and image as a pro-environmental housing
company that undertakes progressive measures to reduce energy use in their buildings. They may not like to have the
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public perception that their organizations are way behind municipality housing companies in terms of improving the
energy performance of their housing stock. Hence, wherever possible, the private housing companies may try to catch
up with the energy performance renovation standards set by the municipality buildings.
The CEO of the small municipality housing company was the main driving force for their energy performance
contracting initiative. The new organizational head of the larger municipality housing company wants to improve their
buildings energy performance. The company will soon have specific strategies to reduce energy use in its buildings.
The small co-operative housing association previously had one personnel who took up the initiatives for the building’s
energy efficiency projects. The interviews suggest that it is important to have a champion within the organization who
can propagate and/or support energy efficiency initiatives. The effectiveness of such champions is naturally higher if
he or she holds important position in the organization. However, the presence of such champions in the studied
organizations happened as a matter of chance. It may be beneficial if such champions on sustainability can be
organically developed in an organization. Embedding sustainability as a part of the organizational culture may be one
step in that direction.
The co-operative housing associations, especially the smaller associations, face resource constraints to undertake
energy use reduction initiatives. They may remain as laggards in energy efficiency improvements if appropriate
strategies are not devised to facilitate them to implement measures to reduce energy use in their buildings. Improving
the awareness among these sector on cost-effectiveness of energy efficiency measures may be useful. A specific group
in this category that can be influenced to implement energy efficiency measures are those who are going to renovate
their buildings. As a first step municipalities could pro-actively provide specific and detailed information on energy
efficiency measures to all housing associations that apply for a renovation permit. Along with that it may be considered
to provide them with the contact information of other housing associations that undertook energy efficient renovations.
This study is based on a small sample and hence the generalizability of the results are limited. The study will be
extended by involving more organizations representing different categories of housing companies.
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