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Abstract
Modern energy saving technologies are become increasingly mature, easier to implement and
financially profitable. Both the European Union and the Swedish government have directives
with goals regarding energy savings for the year 2020 and 2030. Here, making buildings more
energy efficient plays a large role as around 40% of the total energy usage in Europe can be
related to buildings. Constructing new, nearly zero energy houses is currently very popular, but as
a vast majority of all buildings in a country like Sweden are older buildings, built before 1980, a
majority of the used energy will come from these buildings. Hence, there is plenty of incentive
for carrying out energy saving actions and investments in older buildings.
From previous research and interviews with energy consultants, it can be concluded that energy
saving actions are not being carried to the extent that is possible. This thesis aims to find out
why this is and mainly what the main obstacles are when implementing energy saving solutions
in older buildings.
A case study, consisting of eight interviews with energy consultants and real estate owners was
carried out in order to get an understanding of the current situation and the different
stakeholders views on this issue. The results showed that, at least in the represented cases, there
is a will among real estate owners for moving forward with energy saving. An understanding has
also recently emerged where most real estate owners realize that there are great financial
incentives connected to implementing energy saving solutions to current, older buildings.
However, increased will of making a change has not yet resulted in a majority of buildings having
installed energy saving solutions. One factor for this is that each building is its own individual

case and therefore needs to be handled individually due to different conditions and are therefore
suitable for different energy saving actions. Other factors include lack of technical and financial
understanding among some real estate owners, slow decision making processes and ownership
types. The research explores theories related to decision makings to provide a comprehensive
overview regarding the current situation of energy saving in Sweden, as well as a contribution to
the theoretical literature regarding decision making.

Key-words
Energy saving technologies, exhaust air heat pump, drain water heat recovery, insulation,
geothermal heat pump, photovoltaics, return on investment, energy performance contracting,
payback period, climate shell improvement, technical installations, calibration, housing
associations, real estate managers, decision making, status quo bias.
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Sammanfattning
Modern teknik inom energibesparing blir allt mer mognare, lättare att implementera och
finansiellt lönsamt. Både den europeiska unionen och den svenska regeringen har direktiv med
mål för energibesparing för år 2020 och 2030. Här spelar byggnader en viktig roll, då byggnader
står för ca 40 % av den totala energianvändningen i Europa. Att bygga nya, nära noll energi
byggnader är för närvarande väldigt populärt. Men i ett land som Sverige, där majoriteten av alla
byggnader är äldre byggnader, kommer majoriteten av energianvändningen fortfarande från
dessa. Därav finns det stora incitament till att genomföra energieffektiviserande åtgärder på äldre
byggnader i Sverige.
Från tidigare studier och intervjuer med energikonsulter kan det fastslås att energibesparande
åtgärder ej genomförs i den grad som det är möjligt. Målet med denna rapport är att utröna
varför det är så samt vilka huvudsakliga hinder som kan relateras till energibesparing i äldre
byggnader.
För att få en överblick av den befintliga situationen samt hur olika intressenter ser på denna fråga
genomfördes en fallstudie bestående av åtta intervjuer med energikonsulter och fastighetsägare.
Resultaten från studien pekade på att det finns en vilja bland fastighetsägare att gå vidare med
energibesparande åtgärder. På senare tid har även en förståelse vuxit fram bland fastighetsägare
där man inser att det även finns stora finansiella incitament med att implementera
energibesparande åtgärder på äldre byggnader. Detta har dock ännu ej lett till att
energibesparande åtgärder genomförts på en majoritet av befintliga byggnader. En anledning till
detta är att varje byggnad måste hanteras individuellt då alla har olika förutsättningar och därmed
lämpar sig för olika energibesparande lösningar. Andra faktorer inkluderar teknisk och
ekonomisk kunskapsbrist bland vissa fastighetsägare, långsamma beslutsprocesser och

ägarstrukturer. Studien nyttjar teorier relaterade till beslutsfattning för att ge läsaren en överblick
av den befintliga situationen kring energibesparing i Sverige. I tillägg bidrar studien till den
teoretiska litteraturen om beslutsfattning.

Nyckelord
Energibesparingsteknik,
frånluftsvärmepump,
spillvattenvärmeåtervinning,
isolering,
bergvärmepump, solceller, direktavkastning, energibesparingskontrakt, återbetalningsperiod,
klimatskalförbättringar, tekniska installationer, kalibrering, bostadsförening, fastighetsförvaltare
beslutsfattning, status quo bias.
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1. Introduction
In this introductory chapter, the background for the thesis is presented and discussed. In addition, the purpose of
the thesis and the delimitations required to answer the research question are presented. Finally, the commissioner
IMEK is briefly introduced.

1.1.

Background

According to the European Commission, buildings are today responsible for around 40% of the
total energy consumption and 36% of total CO2 emissions in the Europe. The current
development of green technologies for construction of more energy efficient buildings has led to
new buildings in general being up to five times more energy efficient than similar older buildings.
Trending terminology such as zero emission or passive buildings are widely used and many
construction companies are focusing on building ever greener buildings in order to ensure a
brighter sustainable future. There are several key factors which speed up this development where
growing environmental awareness and governmental directives are two of the major ones.
The European union has, through the 2016 update to their 2010 Energy Performance in
Buildings Directive, among other things, concluded that:
•
•
•
•
•

All new buildings must be nearly zero energy buildings by 31 December 2020
EU countries must draw up lists of national financial measures to improve the energy
efficiency of buildings.
And in the subsequent 2012 Energy Efficiency Directive that:
EU countries must make energy efficient renovations to at least 3% of buildings owned
and occupied by central government.
EU countries must draw up long-term national building renovation strategies (European
Commision, 2018).

In Sweden, specific targets regarding the energy efficiency in buildings have not been set to the
same extent as has been done by the EU. However, Sweden has set more ambitious goals
regarding the reduction of total energy usage and CO2 emission than those set by the EU. The
goals set by the EU and the Swedish government regarding total energy usage and Greenhouse
gas emissions are shown in Table 1. The goals are set for the year 2020 and the reduction is in
comparison to the levels present in 1990.

EU

Sweden

Reduction of greenhouse gas emissions by Reduction of greenhouse gas emissions by
20%
40%
Energy efficiency increase by 20%

Energy efficiency increase by 20%

Renewables in energy mix 20%
(European Commission, 2018)

Renewables in energy mix 50%
(Regeringskansliet, 2015)

Table 1 - Swedish and EU goals regarding energy for the year 2020

The EU also have the following key targets for 2030 with in comparison to 1990 levels:
● Reduction of greenhouse gas emissions by 40%
● Energy efficiency increase by 20%
● Renewables in energy mix 27%
As the concept of decreasing the energy used in a country as a whole is very wide and includes
many different companies, industries and infrastructure, this thesis will focus more on one
specific subject. Here the chosen topic is energy efficiency in buildings.

1.2.

Energy usage in Sweden

Sweden is a country with a relatively small population and cheap, reliable energy. This in turn has
caused Sweden to have one of the highest primary energy usages per capita in Europe (BP
Global, 2018) and ranks in the top ten of highest electricity consumption per capita in the world
(Wikipedia, 2018). Sweden can thereby be described as a country requiring vast amounts of
energy per capita and approximately 40% of this energy is consumed by the housing and service
sector, 146 TWh per year as per 2016 statistic (Energiläget, 2016). The state of Swedish energy
usage for 2016 is shown in Figure 1.

•

Industry

•

Domestic transports

•

Buildings

(Energiläget, 2016)
Figure 1 - Energy consumption by sector, in Sweden 2016

Sweden is however considered as being a country with a high amount of renewable energy in its
energy mix, however, nuclear power is still the single largest post when viewing total amount of
added energy, however 64 % of the added energy is lost in the process. After nuclear energy
follows petroleum products and biofuels with hydropower on fourth place. The Swedish energy
mix for the year 2016 is depicted in Figure 2. This shows that there still is a large incentive for
Sweden to become a greener society, where one action is to keep working with energy
improvement for buildings (Energiläget, 2016).

Figure 2 - Energy mix in Sweden 2016

(Energiläget, 2016)

1.3.

Problem discussion

Comprehensive actions in Sweden’s multi-residential properties need to be carried out to be a
part of achieving the goals and visions set by the Swedish government and EU commission for
the years 2020, 2030 and 2050 accordingly. The construction sector must act to reach these
energy efficiency goals. From the end of 2020, all new buildings in the EU should be nearly zeroenergy houses. However, most buildings in Sweden are already constructed and in need of
significant renovations, with a large part of the total potential coming from the million program
properties from the so-called record years, 1961-1975 (Formas, 2012). These properties consume
a large part of Sweden’s total energy consumption. They also have maintenance and renovation
needs, and thus there is an advantage of simultaneously investing in energy-efficient solutions.
From a socio-economical point of view, there are great benefits to increasing the energy
efficiency of these older buildings, both with regards to long-term profitability and the
environmental overall perspective. But is that really true for the individual player? How many
players can afford to have a long-term perspective while being economical in the short term?
Who is responsible for the investment and which player takes the profit of future savings?
These questions are of great importance and might provide insight when deducting why possible
actions are not being carried out. In order to understand this, the structures of building
ownership and decision making should be further investigated. In real-life situations, it is

possible that individual cases differ greatly, however key factors and patterns should be identified
in order to provide recommendations for future business opportunities and studies. It is
therefore very important to try to understand how individuals and companies make decisions in
real-life situations.
With regards to available energy saving solutions in older buildings, economic calculations and
previous cases have shown long-term economic and environmental improvements. However,
based on previous research, it does not seem that the potential for energy efficiency among older
buildings is fully reached (Adolfsson & Jansson, 2015), (Energi och Miljö, 2016). So why are
these energy efficiency methods not implemented? This is one of the main questions which this
study will further consider.

1.4.

Research question

RQ1 - What are the current decision making obstacles related to increasing energy efficiency in
older buildings in Sweden?
RQ2 - What business actions should the providers of energy saving technologies focus on in
order to mitigate the current decision making obstacles faced by building owners when
considering energy saving technologies?

1.5.

Purpose of the study

This study, as most master theses, have several underlying purposes. And whereas one can argue
that the primary purpose of any thesis is to pass the course, the main direct purpose related to
this study is twofold:
•
•

Provide a comprehensive overview of the current situation regarding energy saving in
older buildings in Sweden.
Contribute to the literature regarding decision making through the development and
testing of a theoretical framework.

1.6.

Possible contribution

The research aims to contribute both theoretically and empirically to the literature regarding
decision making. Through investigations within the field of energy saving technologies, the
research can possibly shed new light on critical factors related to how and why certain decisions
are being made. Another contribution will be developing and testing theoretical framework
within the field of decision making. The research also aims to contribute with practical
knowledge regarding the current view of energy saving solutions from the perspective of both
real estate owners and energy saving solution providers.

1.7.

Scope

This paper will focus on older multi-apartment buildings in Sweden. Old buildings will be
defined as buildings built before 1980. The energy saving solutions should be mature, currently
available on the Swedish market and easily implementable by most building owners. The
solutions should not only reduce energy use, but also be economically beneficial for the owners.
Energy saving solutions which are addressed in this thesis are:
• Small scale photovoltaics
• Drain water heat recovery
• Exhaust air heat pumps
• Geothermal heat pumps
• Additional insulation

1.8.

Commissioner - IMEK

IMEK was founded in 1986 and has established themselves as an industry leading HVAC
(Heating, Ventilation, and Air Conditioning) consultant. The company has excessive knowledge
of current and future energy solutions and is currently implementing both traditional and
innovative energy technologies.

2. Literature research
In this section of the paper, literature regarding previous research and energy saving technologies will be presented.

2.1.

Previous research

In order to minimize the risk of studying a trivial problem or repeat previous mistakes, previous
research has been taken into account. An initial review of previous research done on this subject
shows that a number of studies have been done and that most of them point in the same
direction; energy improvement measures which also include economical perks are available and
numerous. A study from KTH identifies heating, ventilation, warm water and electricity as four
major energy saving focus areas (Karlström & Borg, 2012). The study came to the following
conclusions regarding these areas:
•

•
•

In heating and ventilation, a Heat Recovery Ventilation system with an added heat
pump proved to be an efficient yet expensive action which provided significant
energy savings.
Warm water can be saved using drain heat exchangers and water saving shower
nozzles.
The use of LED or low energy light bulbs are good electric energy saving measures.

Two additional independent studies from the Faculty of Engineering at Lund University
(Hellström & Sandkvist, 2010), and from KTH (Adolfsson & Jansson, 2015) investigated the
energy saving goals set up by the Swedish government with regards to buildings in so called
“million program” (miljonprogrammet) which was implemented between the years 1965 and
1974. Hellström & Sandkvist’s report concluded that the current energy saving actions won't be
sufficient to meet the goals of minimizing energy use by 20 percent and 50 percent by the year
2020 and 2050 accordingly. The study suggested that future research should take into regards
whether the real estate owners considers the goals set forth by the Swedish government to be
reasonable and if they are ready to put in the effort needed to reach them. Adolfsson & Jansson
concluded that real estate owners are claiming that the goals will be reached for some of the
buildings which they own. However, the million program buildings will have lower priority as
energy saving actions for even older buildings will provide a higher total energy saving.

2.2.

Energy saving technologies

In addition to social development in the area, more and more technologies such as
photovoltaics, drain water heat recovery and heating pumps are becoming more mature and cost
efficient.
2.2.1. Small scale solar panels
Solar panels are divided up in two sub categories:
• Photovoltaics, for generating electricity.
• Thermal solar panels, for generating thermal energy.

Both technologies are mature and available for mass production and installation. A photovoltaic
installation in shown in Figure 3. Harvesting energy from the sun is a basic principle which
humans have done for millennia and in 1910 the first solar thermal energy installation was
constructed in the Sahara desert, where a thermal solar plant powered a steam engine. Due to the
development of the fossil fueled engine, the experiment was abandoned to be revisited several
decades later (New York Times, 2016).

Figure 3 - Example of solar panels in a residential building

Photovoltaics
Is what most people would refer to when discussing solar panels. These are built as modular
systems where each module only produce a limited amount of energy, however joining several
modules have the potential of generating a significant energy output.
Solar panels are passive energy production units which will keep producing energy as long as
there is sun and even in a northern country like Sweden, the potential for generating usable
energy is substantial. The costs related to solar panels are mainly the price for the equipment and
installation, very little maintenance is needed and modern photovoltaic have an expected lifetime
of over 25 years (CAT Information Service, 2017). Therefore, the variable cost of solar energy
can be considered close to zero and only the characteristics of the fixed cost will determine
whether or not the investment will be profitable. Here conditions such as interest on a possible
loan, inflation, amortization, equity, alternative investments and so on should all be considered.
Advantages
• Clean energy for 25-50 years
• Very efficient in summer time
• Can send excess energy back to the net and generate income
• Does not freeze in the winter (Green Match , 2015)

Disadvantages
• Quite large initial investment
• Require larger area than solar thermal panels
• Partly shadowing can cause production to shut down completely (Green Match , 2015)
Types of PV
The two major types of PV panels are silicone crystal and thin film, where the former can be
subcategorized into monocrystalline and polycrystalline panels.
•

•

•

Monocrystalline silicon panels are currently the latest and most efficient technology when it
comes to size relative to generated power. The efficiency rates are usually 15-20% and are
therefore the most space efficient PV solution. Monocrystalline panels also have the best
longevity with a standard warranty of 25 years. However they are the most expensive PV
option with regards to the initial investment.
Polycrystalline silicon panels are simpler to produce and cost less than monocrystalline
panels. However the technology generally have a lower efficiency of 13-16% and is
therefore less space efficient.
Thin film panels are the least space efficient but also the cheapest and easiest to massproduce, making them more suitable for commercial use where space is not an issue. For
residential use however, this type of PV panels are less suitable than silicon crystal
solutions (ExSolar, 2015), (Energyinformative.org, 2018).

Thermal solar panels
Solar thermal panels are usually used for heating of warm water, which provides the highest
efficiency for the technology. Solar thermal panels can also be used to store heat energy in order
to later convert it into electrical energy. However this is rarely used for residential appliances, but
rather in larger commercial power plants (Clean Technica, 2011).
Advantages
• More space efficient than solar PV
• Less complex than solar PV
• Good solution for heating warm water
• Not sensitive to partly shading
Disadvantages
• Less efficient in winter months
• Shorter lifespan than solar PV
• Can freeze at low temperatures

Key indicators
Here a brief overview of the potential solar power available, how much the different
technologies can generate and how much an average apartment consumes on a daily basis. This
is so the reader can get a perspective of the potential of solar power.
•
•
•

Solar radiation have the potential of delivering up to 1000 W power per square meter and
contains approximately 1000 kWh of energy per square meter and year in Sweden.
Solar thermal collectors generate up to 700 W thermal power and between 200 kWh and
700 kWh of thermal energy per square meter and year.
Photovoltaics generate up to 200 W electric power per square meter and between 50
kWh and 200 kWh electrical energy per square meter and year (Svensk Solenergi, 2015),
(Energyinformative.org, 2018).

An average apartment in Sweden uses approximately 12 000 kWh per year, where:
• 6 500 kWh is for heating
• 2 500 kWh is for warm water
• 2 500 kWh is electricity household appliances
• 500 kWh is for laundry and drying
(Energirådgivaren, 2011)
2.2.2. Exhaust air heat pumps
An exhaust air heat pump (EAHP) is suitable for
providing hot water and heating for buildings and
have been used extensively in countries such as
Germany and Sweden. EAHP is a type of heat
pump that collects heat as it leaves a building
through the ventilation system in order to reuse it
to heat new fresh air flowing into the building or
to heat warm water. The reused heat would
otherwise be wasted by only pumping it to the
ambient atmosphere (Designing Buildings Wiki,
2016).
With an exhaust air heat pump, the energy cost is
half as much, or even less, for heating and hot
water, compared to a conventional electric boiler
with mechanical exhaust air ventilation (NIBE,
2018).
A typical EAHP comprises a heat pump, hot
water cylinder, heating coil and an extractor fan.
The system works basically by extracting air
through ventilation ducts from moisture-

Figure 4 - Diagram of an exhaust air heat pump

producing areas such as kitchens and bathrooms. The collected heat energy is passed over a heat
exchanger which transfers the heat to a refrigerant. The refrigerant boils and evaporates as a gas
before it gets compressed. As the compression occurs, more heat is released which is then
transferred to the heating system or water supply (Designing Buildings Wiki, 2016). This process
is displayed in Figure 4.
The installation of an exhaust air heat pump is often recommended to implement during the
construction of a building, due to the fact that a series of ducts and tubes are required to allow
the flow of air. However depending on the dimensions and blueprints of an existing building,
retrofitting of an EAHP could be implemented.
The three main benefits of using exhaust air heat pumps are:
● Reduction in the cost of energy bills.
● Reduction in the environmental impact of buildings through a reduction in CO2
emissions.
● Continuous ventilation of building which help improve indoor air quality.
2.2.3. Additional insulation
Unless a building is specially constructed for energy efficiency, there is probably opportunities to
reduce energy costs by adding more insulation. Many older building have less insulation
compared to new buildings. Additional insulation can be seen as a part of climate shell
improvements. Insulation materials consist either fiber materials such as fiberglass, rock and slag
wool, cellulose and natural fibers or rigid foam boards and sleek foils.
There are several purposes of adding additional insulation to a building. If the existing insulation
is poor, additional insulation can help protect leakage caused by air sipping through, causing heat
energy to leak out as well. However, the main purpose is to lower the heat transfer coefficient of
the walls, so energy loss through conduction, radiation and convection is minimize (Energy.gov,
2018).
Having a good climate shell with tightly sealed windows and good insulation, can possibly be one
of the most beneficial energy saving solutions. However, adding additional insulation to an
already standing building is both expensive and time consuming, it also drastically changes the
facade of a building, which in cities like Stockholm require permits (Stockholm.se, 2018). For
these reasons this type of renovation is mainly done as part of another major facade renovation.
As the thickness of the insulation is increased, the benefit gained from each added cm of
insulation in reduced. Lifecycle analysis show that extreme thickness of insulation should be
avoided as it causes unnecessary waste of material, increased costs and only give substantial
benefits during the colder periods of the year. Additional insulation also requires an adjustment
of the ventilation system in order to sustain the indoor climate and air quality (Harryson, 2018).

Advantages
• Reduces energy waste
• Increased benefits when done as part of another renovation
Disadvantages
• Changes the appearance of the facade
• Can require building permits
• Requires adjustment of the ventilation system
• Expensive and time consuming if done as a separate energy saving action
2.2.4. Drain water heat recovery
The developments of drain water heat recovery
in Sweden began in the late 1980s. The system
was initially used primarily in hospitals,
bathhouses and larger facilities, but the use of
the system in residential buildings was almost
non-existent. Today, the technology has
become more mature and the usage in
residential buildings has become more
widespread, mainly because of a relatively short
payoff period of 5-10 years and relatively easy
installation.
In residential buildings, 20 % of the energy used
comes from warm water. This water is used for
showers, washing hands, cleaning, bathing,
dishwashing, cooking and so on. When warm
water is used for example in a shower, the
temperature of the water is still relatively high
when the water runs down in the drain. In order
to mitigate this wasted energy, a drain water
heat recovery system can be put in place (E-on,
2018).

Figure 5 - Diagram of a drain water heat recovery
system

(Energy.gov, 2018)

The primary function of a drain water heat recovery system is to transfer heat energy from a hot
medium to a cold medium. The heat energy is transferred from the used warm water and utilizes
the waste heat to heat incoming water before it reaches the water heater (Energy.gov, 2018). The
process is schematically explained in Figure 5. Drain-water heat recovery technology works well
with all types of water heaters, especially with solar water heaters and demand water heaters
(Candemir & Model, 2018).

2.2.5. Geothermal heat pump
A geothermal heat pump or ground source heat pump is a part of the heating cooling system in a
building where heat is either transferred from the ground to a building or from a building to the
ground. The system utilizes the more constant heat in the ground as a heat source in the winter
and as a heat sink in the summer in order to increase the efficiency of the climate system in a
building, this can be seen in Figure 6. Geothermal heat pumps have become increasingly popular
since the 1970s where Sweden has been the leading nation for this type of technology.
Depending on different factors, such as, climate, soil condition, the building in question and
financing, an investment in a geothermal heat pump may be recouped in as little as two years.
However, most cases have a payback period of five to ten years through lower utility bills.

Figure 6 - Seasonal variation of geothermal heat pump system

System types
Depending on the climate, soil conditions, available land and local installation costs the best type
of geothermal systems differ. There are four main types of ground loop systems, three of these,
horizontal, vertical and pond/lake systems utilize a closed loop. Here an antifreeze solution is
circulated through a closed loop in the ground or surface water. When passing the heat pump,
heat is transferred to a refrigerant, after which a compressor further increases the temperature
and the heat is led to heat the building. The fourth option is an open loop where the system
circulates water from an adequate natural supply of clean water, either from a well or other body
of water. After heat has been exchanged, the water is then returned to the ground or surface
discharge (Energy.org, 2018).

Geothermal heating vs district heating
Currently geothermal heat pumps in cities are in direct conflict with district heating systems as
they are substitute products. An example of this can be seen in Stockholm, where the city no
longer allows drilling for geothermal heating. City officials claim that the reason for this is drill
holes damaging already existing tunnels, sewage systems and similar infrastructure (Barth &
Rydel, 2018). However, the city receives strong critique from experts, where an alternate solution
could be worked out limiting but not stopping drilling completely. Some argue that the
governmentally owned company Fortum, supplying district heating to the city, has conflict of
interest in this subject as the increasing popularity of geothermal heat pumps reduces usage of
the already existing district heating system.
Advantages
Once the drill holes are in place, geothermal heating has plenty of advantages:
•

•
•
•
•
•

High coefficient of performance when used for heating (CoP) of 3 to 6, meaning that
one kWh of used electrical energy converts into 3-6 kWh of heat energy being
released into the building.
Long life span of around 25 years for pumping equipment, if maintained properly.
Very long life span for drill holes of 50+ years.
Reduction of energy usage of 25%-70% in comparison to conventional heating
systems (Energy.gov, 2018).
Same drill holes and system can be used for heating in the winter and for cooling in
the summer
Payback times of 5-10 years, depending on government aid in the area.

Disadvantages
• Relatively complicated and expensive installation cost.
• Difficult to find drill space in urban areas

3. Theoretical framework
In this part of the thesis, the theoretical framework will be presented extensively. Firstly, structures regarding how
to choose a theoretical framework will be presented, thereafter the choice of theoretical framework will be discussed
and possible biases will be considered. Next, the structure of the chosen framework will be presented, followed by a
deeper explanation of the included theories.

3.1.

Choosing a theoretical framework

In order to efficiently conduct research within the subject of decision making, a theoretical
framework needs to be established and followed. As suggested by Grant and Ossanlo (2014) the
theoretical framework is the lens from which the researcher views the world as well as the
blueprint which lies behind the construction of the research and the report. They argue that
“multiple theories give various perspectives on the same issue”, which is why different
theoretical frameworks will provide a different outcome of the research. Therefore, certain
guidelines should be followed in order to choose the right theoretical framework for a specific
research. Guidelines put forth by both Grant and Ossanlo (2014) and by the University of
Southern California (2018) have been reviewed in order to formulate our theoretical framework
(University of Southern California, 2018) & (Grant & Osanloo, 2014).
This research is carried out within the area of decision making with regards to energy saving
actions and for this, a suitable framework has been developed. Firstly, the generally accepted
TOE (Technological - Organizational - Environmental) framework was briefly studied and
considered. This framework is generally used in order to conceptualize the understanding of
innovation as a process, within a company. Under each main category: technology, organization
and environment, several sub categories are considered and the framework is typically depicted
as the model shown in Figure 7.

Figure 7 - TOE Framework

The TOE framework is, as mentioned, mainly used to understand innovations and as it can be
deemed innovative to apply energy saving technologies to buildings, this framework might be
applicable to some extent in this case. However, we have chosen to use it mainly as a tool and
guideline in order to develop a more suitable framework. The reason for this is twofold, firstly
the TOE framework is considered too wide when applied to the purpose of this study, secondly
this study is more focused on decision makings, not the process of innovation. The TOE
framework might be more applicable if one specific technological improvement and one specific
organization was at the center of the research. However, this study will consider several
organizations and several energy saving actions which is why the analysis have been considered
to become too wide. Instead, a set of theories closer related to decision making have been
chosen in order to narrow down a wide case study and research area to a specific literature topic.
The framework which has been chosen resembles the TOE framework but focuses more on
decision making where the TOE is more focused on the process of innovation. For the new
framework, decision making has been chosen as the main focus area, with four underlying
theoretical areas all affecting decision making. They are as follows:
•
•
•
•

Organizational factors
Investment theories
Innovation theories
Environmental factors

The structure of the new D-OIIE (Decisions – Organizational, Investments, Innovation,
Environmental) framework is depicted in Figure 8. The abbreviation has been chosen since the
main focus of the framework is to understand decision making through the application of the
other four theoretical frames. Theories regarding the subject of decision making is however also
relevant.

Figure 8 – D-OIIE Theoretical Framework

A clear distinction between the two frameworks is that the technological factor is no longer
considered. This is as a number of actions are available when making buildings more energy
efficient. Some actions are related to technological improvements while others, such as adding
additional insulation or calibrating an already existing building system, are not.

3.2.

Biases related to developing a theoretical framework

Possible biases to using a self-developed theoretical framework are many, some of which will be
mentioned below:
•

Anchoring biases
People tend to rely too heavily on the first set of available information, this effect is
minimized through firstly reviewing one theoretical framework and only after that,
developing our own.
• Blind spot bias
When reviewing your own biases, some are easily left out which is a bias in itself. It is
usually easier to recognize biases in other people's work. Through reviewing a framework
several times and evaluating it objectively, this bias can be mitigated.
• Choice-supportive bias
After making a choice or decision, people tend to feel positive about it, rather than
seeing its flaws, this could be mitigated through reviewing the framework objectively.
• Information bias
The tendency to seek new information when it does not affect action. More information
is not always better, i.e. researchers can make more accurate studies with less theories.
This bias can be mitigated through excluding certain theories in the framework, such as
for example theories regarding technological development.
(Wood, 2015)

3.3.

Decision making theories

The literature regarding decision making theories is extensive, and the subject has puzzled
researchers for centuries. The consensus is that choice and behavior represent core
characteristics of the decision making phenomenon and is affected both by the logical process of
thinking and by intuitive reactions. Theories regarding decision making, vary depending on the
choice at hand. Descriptive and normative- psychological- cultural- rational- and inductive
decision making theories are the main ways of approaching the understanding of decision
making (Oliveira, 2007). Arguably, the theories which are most relevant to the economical aspect
of this thesis are those proposed within the spectrum of rational decision making. Here the
theories describe how a decision is based on the optimization of value i.e. maximizing outcome
and minimizing costs. Here, decisions with regards to investments and building improvements
can be backed up with calculation instruments showing return on investment, energy saved and
other quantifiable data, a rational decision can thus be made regarding the investment and the
possible outcome (Lumen Learning, 2017). However, the rational model can be seen as too
simplified and unrealistic as non-quantifiable factors such as ethics, loyalty, personal feeling, lack
of knowledge and so on, also influence our decisions, causing us to act in irrational ways (Phung,

2016). Therefore, theories regarding status quo bias and low- vs high- involvement decisions are
also addressed.
Theories regarding decision making will aid in finding out what factors are most prominent in
the case of energy efficiency investments in building. I.e. to what extent are investment decisions
rational or irrational. With a theoretical base, the interview questions can be formulated in order
to produce the most relevant answers.
3.3.1. Status quo bias
Status quo bias is an emotional preference for the current situation. The current situation is taken
as a reference point, and any change from that baseline is perceived as a loss. The status quo bias
interacts with other non-rational cognitive processes such as loss aversion, existence bias and
endowment effect (Devlin, 2015). When given a choice, people are more likely to stick with the
current default option, making people resistant to change, which can have a powerful effect on
decision making (Pettinger, 2017).
In a series of controlled experiments, Samuelson and Zechauser found that people show a
disproportionate preference for choices that maintain the status quo. Based on the results, the
researchers noted a strong status quo bias in the observed responses, where participants were
asked a variety of questions, in which they had to take the role of decision-makers. When facing
an important choice, individuals are more likely to pick the option that maintains things as
constant as possible, this minimizes the risks associated with change, but also causes people to
miss out on potential benefits. As decision making plays a central role in adopting or avoiding
energy saving actions, status quo bias is possibly affecting building owners (Cherry, 2017).
3.3.2. Low-involvement versus high-involvement decision making
Low and high involvement buying decisions are fundamental theories within the available
literature of decision making. Here, factors such as the experience and knowledge of the
consumer are related to the decision making process. This affects, for example, how long time a
purchase decision might take. Some consumers may be able to make a quick purchase decisions
and others may need to put more resources and time on the decision process before making a
purchase. The level of involvement reflects the importance and interest of the consumer
regarding a product or service. Whether a decision is high or low involvement varies by
consumer, not by products. As experience and knowledge are fundamental factors in the
decision involvement theory, it is essential to consider these factors in this research (University
of Minnesota, 2018).
Low involvement purchases are made with no planning or previous thought. These decisions are
called impulse buying. For example, when browsing through grocery store and grabbing
something on impulse without much thought or consideration, or as Nike says “just do it”. Low
involvement products are often cheap and of low risk to the customer if he or she makes an
error by buying them (iresearch, 2018).

In contrast, high involvement decisions carry a higher risk to buyers if they fail, the product in
question is often complex and/or have high price tags. For example, a car or a house, are
products which are not purchased often but are important to the consumer. Buyers engage in
what is called extended problem solving, where they spend more time comparing different
alternative investments.

3.4.

Organizational context

This part of the essay will present relevant organisational theories, with the aim of providing the reader with an
understanding of how they relate to decision making.
Even if decisions in general are made by individuals, the underlying organizational factors are of
great importance to how a decision is made, when it is made, who is involved and how many
people are involved. When studying, energy saving actions among real estate organizations, it is
therefore important to consider the organizational context of the decision makers. Several
descriptive measures characterize an “organizational context”; firm size, centralization,
formalization and complexity of managerial structure. The pre-mentioned characteristics
comprises a range of factors such as the quality of human resources available internally, decision
making and internal communication methods, formal and informal linkages within and outside
the firm. How these factors integrate in an organization creates a specific organizational context
that differentiate it from other organizations. By exploring the different organizational contexts
among real estate managers, it could help understand, if these characteristics acts as obstacles or
initiatives to adopting energy saving actions (Tornatzky & Fleischer, 1990).
3.4.1. Individual roles within organizations
Within an organization, roles of individuals can affect greatly how certain decisions are made and
how easily new technologies are adopted. These roles can be both formal and informal, where
formal roles, have a more obvious effect on decisions and changes. An example of this is certain
decisions where top management might have to formally give their confirmation in order for
them to be carried out. Informal roles on the other hand play a vital but less understood part of
an organization. An example of this is seen, as several studies have shown, when a small number
of people are relied upon in an organization for technological expertise (Tornatzky & Fleischer,
1990). They have an ability to absorb critical complex information and translate it into more
easily digested and relatable information for the rest of the organization. This informal role is
particularly important when building awareness for new products and solutions and might in this
case be important for the implementation of energy saving actions. Hence the level of individual
knowledge present within an organization is a factor worth considering.

3.5.

Investment theories

In the following part of the thesis, investment theories relevant to decision making will be discussed.
3.5.1. Investment assessment
Investment calculation is an appropriate tool for evaluating and ranking investment options. In
the case of major investments, which are of crucial importance for the entire company’s future,

these calculations play a secondary role, as decisions are based on strategic analysis as well (Yard,
1987).
Investments can be assessed from three perspectives. These perspectives should be closely
integrated with each other.
•

•
•

The investment can be seen as a way for companies or organizations to realize their
strategies and achieve competitive advantages in their industry. Investments from this
perspective is a basis for a company's long-term survival. Strategic investment are often
complex, where decision makers needs to evaluate technical, economic, environmental
and political consequences.
Investments can also be seen as a long-term financial commitment where capital is tied
up long-term.
Finally, investments can reflect an organizational planning and decision making problem,
in which the company develops an efficient investment process that considers the
particular nature of the investment. Creating an investment plan involves both choices
and priorities and can be seen as a framework for the future operational opportunities of
a company (Persson & Nilsson, 2007).

Regarding energy saving investments in older buildings, it is crucial to investigate, which
investment perspective is addressed among real estate managers and how they evaluate these
investments.
3.5.2. Limitation of the investment calculation
There are well-developed models for how investments and calculations should be evaluated and
compared. In practice, however, many companies apply simple rules of thumb such as the payback
method when assessing investments. The results of a study regarding calculation logic and
calculation requirements when assessing investments in Swedish industrial companies, indicate
insufficient consistency between theory and practice in investment assessments. An explanation
for deviations between theory and practice is that the calculation models are general, whereas
each situation in reality has its own specific characteristics (Yard, 1987).
It is however important that the investment calculation is suitable in the current specific
situation. In some situations, the uncertainty regarding prerequisites is so significant that it
doesn't make sense to make formal investment calculations. Calculations can even have a
negative effect by moving the focus into irrelevant directions. Depending on the prevailing
external circumstances and current goals in organizations, the relative importance of the
investment calculation may vary from having a very central role, to serving more as a
complement to qualitative assessments (Yard, 1987).
Yard notes in his study Calculation Logic and Calculation Requirements how Swedish industrial
companies assess investments to achieve efficiency in energy use. The reason why energyefficiency investments are studied in detail is that they usually include long-term, secure
investments that are of major importance to the environment of the country as a whole and are
rarely considered as strategic investments. However similar relevant studies regarding energy

saving investments in Swedish residential buildings was not found, therefore it would be
interesting to investigate in this paper how real estate managers reflects regarding calculation
logic and requirements (Yard, 1987).
3.5.3. Value proposition
Several authors have processed theories regarding value proposition. Kaplan and Norton say
“Strategy is based on a differentiated customer value proposition. Satisfying is the source of
sustainable value creation” (Course Hero, 2018). In other words, the value proposition can be
defined as a product or service that meets customers desire (Thompson, 2013). Value
proposition can be seen as the connection between what a company offer and why customers
buy the service or product.
Value = Benefits - cost
The difference of values provided by different companies can be displayed by value curves,
where these curves show the core values of a business both from a company and a customer
perspective. In order to find these values, Thompson (2013) has created something called the
value proposition canvas, which is displayed in Figure 9. The model is divided into two parts, the
product side and the customers side. The product part includes compromises, three significant
sections that should be analyzed, the three sections are; Benefits, Features and Experience. These
topics could be analyzed by answering the following questions:
● What does your product do? (Benefit)
● How does your product work? (Feature)
● What does it feel like to use your product? (Experience)
The benefits of a product are related to the core of the value proposition. While the features of a
product can be seen as functional attributes of the product, which is highly dependent on the
industry. For example, often products in fast-moving consumer goods don’t differ very much in
features, while products in the technology sector often have different features (Thompson,
2013). The experience section is about what type of feeling the customer gets from the
combination of benefits and features.
On the other part of the canvas the customer section is displayed and divided into four parts.
The first part is the wants, which can be answered by questioning; “What are the emotional
drivers and thoughts of purchasing?” The “wants” can be seen as how the buyers would like to
improve their lives. The second part is the fear, which could be answered by questioning; “What
are the risks of buying this product?” i.e. some decisions are sometimes wrong decisions. Even if
the considered product is better than other substitutes, the aspect of fear might prevent a person
from taking a buy decision. The need section, could be analyzed by answering the following
question; “What are the rational drivers of purchasing a product?”. The final part in the customer
section is the substitutes, which could be examined by answering “can other products provide
the same value?”

Figure 9 - Value Proposition Canvas

(Thompson, 2013)

3.6.

Innovation theories

In this part of the report, theories regarding innovation will be presented and discussed. The purpose of these
theories is to get an understanding of the relationship between innovations and decision making.
3.6.1. Implementation of innovations
The term “Innovation” is in many contexts misinterpreted, therefore a definition of innovation
has to be clarified. According to the BusinessDictionary, innovation is the process of translating
an idea into a product or service that creates value or for which customers will pay. To be called
an innovation, an idea must be replicable at an economical cost and must satisfy a specific need (
BusinessDictionary, 2018). To be able to implement innovation, the targeted market has to be
understood. Moreover, it is important to understand what type of innovation is addressed.
Innovation could be divided into two subdivisions, radical and incremental innovation. Radical
innovation is established on a new set of engineering and scientific principles and can be
described as creating something distinctively different. On the other hand, doing things that
already exists in an improved way is named incremental innovation, this type of innovation is
more about adding minor changes to an existing product or service (Henderson, 1990). Next to
this, according to Robinson, innovation can also be divided into sustaining innovation or
disruptive innovation (Robinson, 2009). Where sustaining innovation comes from listening to
the need of customers in the existing market and creating products that satisfy their predicted
needs for the future. While disruptive innovation creates new markets separate to the
mainstream; markets that are unknowable at the time of the technology conception (West, 2016).

3.6.2. Diffusion of innovation
Diffusion of innovation is a concept
presented by Rogers (1962). This aims to
facilitate how an innovation is adopted by
a population. Rogers suggests that the
elements influencing the spread of a new
idea
is:
the
innovation
itself,
communication channels, time and the
social system. The adoption by the
different parts of a population have also
been divided into five different categories
and is illustrated in Figure 10 (Rogers,
1962):

Figure 10 - Diffusion of innovation curve by Rogers

(SMITH, 2018)

Innovators consisting of about 2,5% of the population, helping in introducing an
innovation to the market. This group can be seen as buying a product mainly due to the
fact of it being new and innovative
• Early adopters, 13,5%, acknowledges the benefits of the innovation which has been set
forth by the innovators. This group is more critical to the innovation than the previous
one and can therefore be seen as the first real test group.
• Early majority, 34%, are fast to follow mainstream trends, more price sensitive than the
early adopters and reluctant to invest time. They are more risk evasive, causing them to
invest only after the innovation has been proven.
• Late majority, 34%, share many of the characteristics with early adopters but are less
driven by following the latest trends and more driven by not fitting in with the the rest of
the population.
• Laggards, 16%, characterized by a lack of interest in a certain product and by viewing
new innovations as high risk investments, therefore they try to postpone the adoption as
much as possible.
(Rogers, 1962)
•

3.7.

Environmental context

The arena surrounding an organization often has a significant influence on how an organization
interprets the needs for innovation, ability to acquire resources, and the actual capabilities for
deploying innovation. According to Tornatzky and Fleischer this surrounding arena is the so
called the environmental context, which consists of several stakeholders such as suppliers,
competitors, industry members, the community and the government.
The environmental context surrounding an organization could more accurately be described as
the economic environment and the interorganizational context. Economists Rosenberg (1976) and
Nelson and Winter (1977) suggested that companies attempt to maximize advantages through
different inputs and outputs (Tornatzky & Fleischer, 1990). For example, a company will
continue with a certain type of business as long as external economic conditions are profitable.
When conditions change, this will spark a change in the organization due to a changing economic
environment.

As for the interorganizational context, the attention of the literature is generally focused on how
outside forces affect the organization and how well an organization adopts to these forces.
Examples of economic and interorganizational forces affecting decisions are: governmental
policies, tax laws, market forces, relationships with suppliers, partners and customers.
When viewing how individuals, groups and organizations affect decisions, the analysis can be
difficult and when the environmental context is considered, the level of abstraction is raised even
more. When viewing the environmental context as a system, Tornatzky and Fleischer argues that
it “exist only to the degree that people think it does”. This level of abstraction can therefore
make an accurate analysis of how it affects decisions difficult (Tornatzky & Fleischer, 1990).
3.7.1. Energy-related behavior
Energy policy and energy forecasts were dominated until the 1970s by physical, technical and
economic models. Through these models, it was difficult to explain why technically similar
buildings with the same geographical location and demographic conditions had dramatically
different uses of energy (Pyrko, 2004).
The explanation for the difference in energy use is caused by people’s different behaviors and
habits. They are reflected in common everyday routines and lifestyle-related behaviors.
Economic incentives and information are used to motivate energy users for investments in new
technologies and increased energy conservation. The impact this has in reality is not always as
expected, which shows that insufficient knowledge, of behavioral impact, is present within
energy usage analyses. There are still problems explaining different energy-related phenomena in
the housing sector which has created the need to explore social, psychological and cultural
aspects (Pyrko, 2004).
Factors such as social interaction and cognitive processes are types of human behavior that can
give an idea of how behavior affects energy usage. This could in turn affect how decisions are
made regarding energy saving actions, where the energy-related behavior of the decision makers
could be an indication on the willingness to make energy saving related investments (Pyrko,
2004).
3.7.2. Green consumerism
Today, one of the most trending topics is the protection of the environment. With the increase
of global heating and CO2 emissions, people are highly aware of a needed change. This has
resulted in several new environmentally friendly innovations and new market mechanisms have
been created. Mechanisms such as green marketing (Sandeen, 2009).
Green marketing stands for the marketing of products that are assumed to be environmentally
friendly. This mechanism has in many cases resulted in advantages for “green products” over
products with little connection to improving the environment. With regards to this, marketing
green energy efficiency investments to building owners and improving knowledge could give an
advantage to other non-environmental related investments.

When branding a product or service as “green” or environmentally friendly, it is important that
the marketing is true and that the product or service truly provides not only economical value,
but environmental value as well. This can mainly be done by backing the marketing with real-life
examples and calculations which can be presented to a customer in a clear way, so advantages
and savings become easily understood (Mainieri, 1997).

4. Methodology
In this part of the thesis, the explanation of the research methodology is presented. First the research design is
described in which the approach of the research is defined. Secondly, the research process, limitations and
delimitations of the research method are clarified. Furthermore, the Narrative information gathering and
analysis method is presented.

4.1.

Research design

When conducting an academic research with the purpose of filling in gaps in the current
knowledge base for a chosen subject, it is vital to be aware of what kind of research is being
done. The research is commonly approached in either a qualitative or quantitative manner.
When discussing qualitative and quantitative methods, one is not always preferable to the other,
but rather each method has its own applications and the most appropriate one should be chosen
for each research project.
4.1.1. Qualitative and quantitative method
Qualitative research is about clarifying the significance of a phenomenon in comparison to
quantitative research which aims to determine how often a phenomenon occurs. These different
methods can be broken down into smaller building blocks and analyzed extensively, however, for
the purpose of this study, only an overview of the differences is provided.
Qualitative and quantitative research can be broken down into several smaller parts, where a
qualitative method relates more to research within social sciences where there is not only one
single objective truth, but rather several subjective truths depending on the different point of
views regarding a focus area. One part of understanding qualitative and quantitative methods is
to understand the difference between a deductive and an inductive approach. Table 2 shows the
fundamentals regarding both approaches (Greener, 2009).
Deductive approach

Inductive approach

1. Investigate available theory

1. Focus initially on the subject of research

2. Formulate a hypothesis related to the focus 2. Investigate a problem by various research
of the theory
methods
3. Test the theory

3. Generate a theory based on the results

Table 2 - Deductive and inductive method comparison

The deductive approach assumes that a theory or model can provide a fundamental
understanding of what later will be tested through a case study. An inductive approach, on the
other hand, means that all relevant empirical data are collected, interpreted and systematized in
order to formulate theories based on reality. A third combined approach is called the abductive
approach. Through an abductive approach, the empirical area and theory develop during the

course of the work. The abductive method is thus a combination of the inductive and the
deductive method (Jacobsen, 2002), (Alvesson, 1994).
Since the purpose of this study is to investigate why most older buildings in Sweden have not yet
adopted established mature energy saving solutions, an abductive research design was chosen.
The abductive approach allows for the researcher to form a deeper understanding of the subject,
while eliminating alternative ideas. By using an abductive method, the research will eliminate
false ideas regarding building owners’ investment preferences and behaviors. At the same time,
an abductive approach will help define what the real obstacles behind the current behavior are.
The findings of such research rarely result in one, single, definitive truth, but rather results in a
deeper understanding (Neuman, 2006).
In a qualitative approach, the inductive or abductive approach is more commonly used rather
than a deductive approach. This is as the research aims to generate a new subjective
understanding of an issue rather than an objective absolute truth. As the chosen research area is
more related to social sciences rather than natural sciences, the qualitative method has been
chosen. Within the qualitative vs quantitative methods one also makes the distinction between a
positivist and interpretivist view. Here the positivist view is more common in natural sciences where
one objective truth is sought after and the interpretivist view is more common in social sciences
where the study aims to see the world through the eyes of the people being studied. For these
reasons the interpretivist view can be seen as a more relatable part of a qualitative research
method (Greener, 2009)

4.2.

Research process

In order to achieve the highest efficiency and qualitative results, the project was conducted in
collaboration with both IMEK and the tutor provided by KTH. This approach should according
to generally accepted theories result in new insights and a continuous iteration of the problem,
the methodology and the research question (Blomkvist & Hallin, 2015)
In trying to determine why feasible actions are not yet adopted among older buildings, an
illustrative case study design was chosen. The case study will consist of semi-structured
interviews with IMEK consultants and real estate managers.
The research process was divided into four main stages:
1. Problematization & research questions
2. Literature review and Data collection
3. Case study
4. Data analysis and Recommendation
First, a pre-study is done, including a literature review where earlier results are studied and
fundamental theories and knowledge related to the field is obtained. This contributed to the
iterative process of formulating the research question. Thereafter, a case study was conducted
through interviews where empirical data was collected. However, after having gathered
information from the interviews, an additional literature review needed to be conducted. The

gathered information was then analyzed in order to make conclusions and answer the research
questions. This iterative process is illustrated in Figure 11.

Figure 11 - The iterative process of gathering information

4.3.

Delimitations of the case study

The case study used in this thesis to answer the research question is based on interviews with
relevant persons working in the energy and real estate sectors. The persons that are chosen to be
interviewed in this thesis are limited to two groups of people; real estate managers and energy
consultants with previous experience of energy projects at older buildings.
Interviews with energy consultants will provide information on:
● The types of energy saving solutions that are currently available
● The types of obstacles they face when trying to sell these solutions and implementing
them in older buildings
● Why some clients (building owners) are not interested in some energy saving solutions,
according to the consultants’ own experience
Meanwhile the real estate managers will provide information on:
● Obstacles and disturbances they face when considering an investment for an energy
saving solution
● Challenges faced during the process of decision making
● Differences between different types of ownership structures
● How real estate managers experience the existing available energy saving technologies
The interviews will aim to provide an understanding regarding the gap between the people who
are trying to offer energy saving products (energy consultants) and their customers (building
owners). The energy consultants that are interviewed in this study, are three different engineers
working at IMEK and the CEO and founder of IMEK, Tomas Kvistmo. The engineers will
provide answers from a technical point view while the CEO interview will focus more on the
current business climate
From reading previous research and discussing with energy consultants, two main types of real
estate ownership structures for residential buildings have been identified. These are housing

associations and larger real estate companies. Interviews will be conducted with representatives
from both these ownership structures. From real estate companies, the interviewees will consist
of people working as operating managers handling questions regarding improvements of several
older buildings. As with housing associations, the interviewees will be people handling similar
questions.
The interviews will be conducted in a semi-structured manner where the interviewee will be
given time to elaborate freely on the asked questions. The questions in the interviews are based
on earlier findings that are presented in the background and literature research. The asked
questions are aimed to cover practical fundamentals that are usually hard to capture when
reading literature theories and previous findings.

4.4.

Information collection method
The research is done through a combination of the literature collection method and a case study
information method.
The literature collection is presented under the literature research section. Here a combination of
theoretical literature and previous studies on the subject have been explored, with the goal of
narrowing down the theories and previous findings to what is relevant for this study. The
literature in the study was composed of scientific journals, books and articles relevant to the
subject. The sought-after material was found on search engines and databases such as Google
Scholar, KTH B and libraries from different universities.
The case study was conducted in three interview stages:
1. The first stage of interviews was conducted with engineers working as energy consultants
at the commissioner IMEK. The purpose here was to learn more about the available
energy efficiency solutions which can be implemented in older buildings.
2. The second stage was conducted with real estate managers, to understand their point of
view regarding these available energy solutions.
3. The third stage was an Interview with the CEO of IMEK, to investigate business actions
energy saving solution providers should focus on.

4.5.

Analysis of the method
The information gathered by the literature research and the case study is used in order to try to
find patterns in the investment behaviors of real estate managers regarding the current available
opportunities within energy efficient solutions for older buildings. The strength with the
following methodology is that a lot of the information that is gathered from the interviews, is
based on practical experiences. Combining practical experience with previous research outcomes
provides strong results. However, possible weaknesses at an early stage could be that the soughtafter information needs to be gathered from different types of actors. This might be misleading

as different actors have diverging views of the same situation or market. To rephrase, different
real estate managers have different experiences and sees things from different point of views.
4.5.1. Analysis method
In order to perform a systematic, efficient and accurate analysis, an analysis method should be
followed. As this thesis is based on a qualitative method, three qualitative data analysis methods
were considered:
• Thematic content analysis
The thematic approach aims to find common themes and later aims to make sure that
the themes fit the data. The focus of the thematic approach is to find common patterns
across a data set.
• Narrative analysis
The narrative approach is similar to the thematic approach but aims to make sense of the
stories provided.
• Deductive approach
The deductive approach aims to test the researcher’s pre-existing theories through an
analysis based on a predetermined framework.
These three methods could all fit rather well in this thesis, however the narrative method is
chosen as it is popular in social sciences and aims to make sense of the gathered data without
testing a pre-existing theory, or searching for common themes. It will however borrow some
insight from the deductive approach where the predetermined theoretical framework will be used
(Rucker, 2011).
Narrative analysis
The narrative analysis is commonly used as an analysis method in a qualitative research. The aim
of the narrative approach is to make sense of the stories provided. In this thesis, the stories will
be represented by the four different interviews with real estate owners. The narrative process
follows these steps:
•

Gather the stories.
This is done through the interview process

•

Synthesize and analyze each story and look for insights and meanings.
This is done when the interview material is summarized and synthesized, which is presented in
chapter 5 Case study.

•

Compare and contrast different stories; look for interpretations.
This is done through creating a table providing a good overview of the different interviews in
relation to the theoretical framework, which is presented in

•

Create a new story that connects the previous ones in a novel and insightful way.
This is done through an analysis of the table, completed with other theories, comparisons, reviews
and discussions.

(Rucker, 2011)
As the research utilizes a theoretical framework, some aspects of the analysis will be borrowed
from the deductive method. This is done as it adds another level of structure to the analysis. As

the process of comparing the different stories overlaps with the thematic process of finding
patterns within the data, one could view the analysis as primarily narrative but with practical
influences from the other two presented analysis methods.

4.6.

Validity and reliability

The interviewees were contacted randomly through calling several real estate owners and trying
to get in contact with different decision makers. The fact that the interviewees decided to be
interviewed could be affected by their interest in the area of energy saving. As all interviewees
said that they are currently in the process of implementing energy saving solutions or considered
it as a future investments, this might have made them more interested in taking part in an
interview. Therefore, just the willingness to participate in the study can be seen as a possible bias
affecting the outcome of the study.
4.6.1. Research biases
How the interviews were carried out and formulation of the questions can also lead to certain
biases, both related to the respondent and to the researcher. The following biases have been
identified as relevant to the research process:
Respondent:
• Acquiescence bias
This bias can also be described as “yes-saying” where the respondent tends to agree with
what is suggested by the moderator, either due to having an agreeable personality or
wanting the interview to end quicker. This can be mitigated through removing and
replacing questions which suggests that there is a “right” answer.
• Social desirability bias
Respondents might answer questions in a way which showcase them in a desirable light.
In the case of this study, interviewees might have a tendency to lean more towards being
interested in energy saving and implementing energy saving solutions, than the opposite.
It is suggested to that this can be mitigated through asking questions regarding what a
third party would do in the suggested situation and through the moderator showing that
it is okay to answer in a way which is socially desirable. Anonymous interviews could also
minimize this bias
Researcher:
• Confirmation bias
This bias occurs when the researcher uses the study to confirm a hypothesis or idea
which has already been established. In the moment a hypothesis regarding the outcome
have been accepted by the researcher, data which suggests that the hypothesis is true
tends to be judged as reliable, while data which suggests that the hypothesis is incorrect
might be dismissed. This can happen both consciously and subconsciously and can occur
in later states of the research as well, such as at the point of analysis and conclusion. This
can be mitigated through constantly reevaluating impressions from respondents, taking
each answer at face value and challenge pre-existing ideas and hypotheses.
• Question order bias
The order of the questions can influence the answers. Where one question can affect the

answers of subsequent questions. An example could be where an interviewee is first
asked to give his or her opinion on a specific energy saving action. Following questions
regarding other energy saving actions or other investments might thereafter be weighed
towards the initial response to the first energy saving technology. In order to mitigate
this, it is suggested to firstly ask general questions then specific and unaided questions
before aided questions.
• Leading questions and wording bias
Certain biases can come as a result of the moderator asking leading questions or
summarizing what the respondent has said in order to ask follow up questions. This is
mainly done as the researcher aims to confirm a hypothesis but should be avoided in
order to mitigate resulting biases.
(Sarniak, 2015)
Through considering the above mentioned biases, the interviews were carried out following the
each suggestion which mitigates a possible bias. The interviews are not presented as anonymous
however, as none of the interviewees suggested that this was preferable for them.
Sample size validity
The second stage of interviews, can be seen as four different smaller case studies, where four different
real estate organizations have been studied. This is in line with an article by Eisenhardt (1989), in which
he states that with less than four cases, it becomes difficult to draw conclusions on complex theories.
Motivating why four interviews are enough for this sort of study.

5. Case study
In this section of the essay, the case study will be presented consisting of three stages of semi-structured interviews
with energy consultants and representatives from different real estate owners. This is the initial part of the chosen
narrative analysis method, here the stories were first gathered through interviews and thereafter synthesized and
analyzed.

5.1.

Information regarding the presentation of the interviews

All interviews are firstly summarized and written as stand alone text based on the information
provided by the interviewees. This method of presentation has been chosen as the reader can go
through a specific interview without having to read others. However, this presentation causes
some repetition as the semi structured interviews resulted in interviewees repeating the same
information, although similar information from different sources results in an increased reliability
of the given information.
5.1.1. Payback period
In order for the reader to be able to follow expressions regarding what is considered to be
reasonable payback time, a short explanation is provided here. After having performed several
interviews, it has been identified that a payback period of 10 years or less is generally accepted as
a reasonable threshold payback period for an investment in energy saving technology within the
real estate sector. However, this varies from case to case due to different factors such as capital
structure behind the investment, energy prices and current state of a building.

5.2.

First stage of interviews

In this stage of the report, interviews are conducted with energy consultants at IMEK VVS in
order to get their perspective of the current situation regarding installation of energy saving
technologies in older buildings. In this part of the process the aim is to:
•
•

Get a deeper understanding of the available energy saving solutions and how they
work in real life situations.
The different obstacles which energy consultants are facing when introducing
different building owners to energy saving solutions.

The output of the different interviews is summarized individually to provide an easier overview
for the reader.

5.2.1. Energy Consultant interview 1
Interviewee
Position
Company

Frida Esselin
Energy and HVAC Consultant
IMEK VVS

Date
Location
Type

17-04-2018
Stockholm
In person

The following information has been provided by the interviewee.
Real estate ownership structures
Based on the experience of the interviewee, the main types of real estate owner structures, which
she as an energy consultant come in contact with, are housing associations and buildings owned
by real estate companies.
- Housing associations
Housing associations are residential owned by municipalities or private persons, where the
residents appoint an association that take responsibility for maintenance and renovation
questions. With this type of building ownership, it is common for the housing association to
outsource the maintenance of their building to maintenance companies. These companies in turn
often deliver maintenance plans where the main focus lies on conducting renovations which are
needed to sustain the quality and standard of the building rather than improving it with energy
saving solutions. According to the interviewee, this is an issue as not enough maintenance
companies takes energy saving actions into regard.
In order to facilitate this issue, the interviewee suggests that energy consultants should work
more closely with maintenance companies. This is in order to increase their understanding of
why implementation of energy saving solutions will have a positive economic impact on the
value of the building and why they should be higher prioritized.
Another issue with housing associations is that the payback time can appear to be too long for
the residents living in the building. Many energy saving solutions have a payback time of around
10 years, which can seem a too long horizon for residents planning to move to another
apartment within the coming 3-5 years.
- Real estate companies
The second type of owner structure is buildings owned by real estate companies. In this case
many buildings have managers who decide what actions to take regarding renovations in the
building. Here the decision making paths are shorter in comparison to housing associations and
according to the interviewee, most real estate owners are primarily interested in return on
investment and improving the economic value of the building. Therefore, energy consultants

focus on providing a clear picture of how much a specific building can save through various
improvements, thereby educating the real estate owners.
Energy saving methods
When looking at the available types of energy saving methods, the interviewee suggested that
they are divided in three categories:
-

Climate shell improvement
Technical installations
Adjustments, maintenance and calibration

Climate shell improvements includes investments in for example additional isolation, replacement of
old windows, roof improvements and so on. Technical installations include for example installation
of solar panels, exhaust air heat pumps, geothermal heat pumps and drain water heat recovery.
Adjustments, maintenance and calibrations has more to do with optimizing and maintaining the
current system in order for it to operate as efficiently as possible. This includes for example
changing water in the radiator system, calibrating the ventilation system and degassing of the
heating system.
Adjustments, maintenance and calibrations are often overlooked as an energy saving action since not
much marketing is done to promote these actions. However, optimizing a building so it
performs as intended can often be one of the best actions to take from an economical point of
view. This is due to it being relatively cheap, since it does not require any installations or
renovations, and has the possibility to significantly improve the energy efficiency in a building.
Obstacles
When it comes to investments aimed to improve the energy efficiency of a building. A lack of
knowledge can make the payback horizon appear too long. Owners and residents may be more
interested in alternative investments resulting in shorter payback periods or esthetic
improvements. In some cases, renovations could also temporarily affect the living standard of
residents negatively, for example facade renovations, which affect views and indoor climate. If
energy improving renovations and installations are done as a part of another renovation such as
changing drainage and piping in the building, this might also, in some cases, require residents to
move out from their apartment for a shorter period of time.
The interviewee also mentions the effects of politics on energy improvement installations. A
current example is installation of geothermal heat pumps. Here, the municipality of Stockholm
has decided to prevent further allowance of new drill holes on municipal land. The reason stated
is that there is too much drilling being done which can affect tunnels, sewage systems, cables,
water pipes e.t.c. However, one can argue that the municipality have a conflict of interest since
the district heating is controlled by the governmentally owned company Fortum. As geothermal
heat pumps is an alternative to district heating, a prevention of new drill holes reduces the usage
of geothermal heating thereby increasing or sustaining dependency on district heating.

5.2.2.
Interviewee
Position
Company

Energy Consultant interview 2
Andre Hedberg
Partner & Senior Consultant
IMEK VVS

Date
Location
Type

17-04-2018
Stockholm
In person

The following information has been provided by the interviewee.
Energy saving technologies
According to the interviewee, different energy saving technologies have different payback
periods, where climate shell investments have the longest payback period as these renovations
require a large capital investment. However, it is highly recommended to implement climate shell
investments at the same time as other related renovation is carried out. Otherwise, additional
insulation or changing to more energy efficient windows will, in most cases, not result in a
sufficient energy waste reduction. This in turn does not provide a high enough return on
investment in order to achieve a reasonable payback period of minimum 10 years.
As photovoltaic (PV) solar panels are becoming more commercialized, increased efficiency
and reduction of costs supports solar panels as a technology for the future. Over recent years,
the interviewee states that payback times for PVs have been decreasing from 25 years a couple of
years back to between 10 and 15 years today. The interviewee also suggests that current trends
show that this development will continue over the coming years.
Regarding other types of energy saving technologies, the interviewee explains that geothermal
heat pumps and drain water heat recovery systems are currently some of the best investments for
buildings, with exhaust air heat pumps currently improving rapidly.
Geothermal heat pump installations are very popular in Sweden, which can be related to the
quality of the technology and the investment. The payback time for most investments are 8-10
years with drill holes lasting almost indefinitely, while pumps and generators might have to be
changed or maintained every 10 years.
Coefficient of performance (COP)
When considering heat pumps, a common key indicator is Coefficient of Performance (COP).
COP provides a comparison between the power produced in relation to the power consumed by
the heat pump. A heat pump with a COP of 5 will consequently provide 5 times as much energy
as it consumes.
As per the interviewee, a geothermal heat pump on average provides a seasonal coefficient of
performance (sCOP) of 4-5, meaning it generates 4-5 times as much heat power as the electrical

power it consumes over the course of one year. If the installation is also configured to cool the
building in the summer months, the COP will increase to several times higher, brining the sCOP
closer to 30. This is due to the fact that cooling does not require compression of refrigerants but
rather only requires a pump which circulates warm water to the ground, transferring the heat,
cooling the water and circulating the cold water back to the building. This process requires very
little electric power, only for running the circulation pump, making cooling the building very
cheap to the point of almost being for free.
Drain water recovery can be very efficient in residential buildings, where plenty of hot water is
used when showering, washing and cooking. For this technology, the payback period can be as
little as 5 years with complete installation costs averaging from 150 000 - 200 000 SEK.
Installations will in general not affect residents in any significant way as work will ordinarily take
place in place in the basement. Residents might have to refrain from using water for a period of
time while installation is being carried out.
Exhaust air heat pumps (EAHP) have improved over the last years with new products
entering the market, where the most recent ones have a payback period of 5 years rather than the
average of 10.
Real estate owner related obstacles
According to the interviewee, most obstacles are in one way or another related to the real estate
manager’s financial capabilities. If capital exists and if the owner understands the value created in
such an investment, the likelihood of going forth with the investment is significantly increased.
Technical factors
- Location i.e. if the building is located on a field with few neighbors or if it is located in
an urban city area.
- Age and state of the building, where an older building with high energy consumption
will have shorter payback period than a more modern, already energy efficient, building.
- Current systems installed in the building will also affect the results of a new installation.
For example, in buildings with natural draft, the installation of an exhaust air heat pump
won’t be as easily carried out as in buildings with a previously installed exhaust air heat
exchanger.
Social Factors
- Board members in housing associations and appointed decision makers regarding
building improvements in real estate companies will understandably affect decisions.
Therefore it is important for energy consultants to create a good trusting relationships
and educate decision makers so they understand why certain investments are important
and create value.
- Organizational structures where several people are involved in the decisions slows
down the process. According to the interviewee, many decision makers and slow
processes have in several cases put entire projects to a halt.

-

Political factors such as the decision made by the municipality of Stockholm to stop
further drilling for geothermal heat on government owned property. The interviewee says
the reason given is uncertainty regarding safety, where drilling can affect cables, tunnels,
sewage systems, water systems etc. However, the interviewee suggests that the real reason
is related to the fact that the government currently controls the district heating system
which geothermal heating is in direct competition with.

The interviewee mentioned the advantages with working with larger real estate owners who
understands the benefits of investing in energy saving actions. In these cases, one good reference
project can result in several more being carried out as long as a certain return on investment can
be provided.
Generally, the type of obstacles are often case specific, whereas the availability of capital, real
estate manager’s knowledge and long decision making times are the three main reasons of why
real estate owners do not implement these energy saving technologies.

5.2.3. Energy consultant interview 3
Interviewee
Position
Company

Joakim Söderström
Senior HVAC & energy Consultant
IMEK VVS

Date
Location
Type

20-04-2018
Stockholm
In person

The following information has been provided by the interviewee.
Short information of the interviewee
The interviewee primarily works with commercial buildings and real estate owners managing
tenancy apartments. As commercial buildings are outside of the scope regarding this essay, the
main focus of the interview relied on understanding the obstacles he had encountered when
working with tenancy apartments.
Tenants
Based on his own experience with specific projects, the interviewee isolated tenants as being one
of the main obstacles for energy saving improvements. This is mainly related to energy saving as
a part of other major renovations. As energy renovations, such as new and improved ventilation
system seldom become profitable on their own, real estate owners tend to include other
renovations such as kitchen or bathrooms. This improves the general standard of the apartment
causing higher tenancy rates which pays off part of the investment. However, the interviewee has
experience of rates increasing too significantly causing current tenants to move out. This in turn
causes other tenants to get an increased reluctance to accepting renovations. Renovations can
also result in tenants having to move out during a period of time, increasing the overall cost of
the investment. Considering obstacles regarding tenants, most real estate owners carry out
renovations when tenancy contracts are expiring.
Business climate
Regarding business opportunities in the sector, the interviewee mentioned a previous concept
called Energy Performance Contracting (EPC). EPC provides an alternative financing
mechanism designed to accelerate investment in cost effective energy conversions in buildings.
EPC was initiated in the US during the early 1990s and has been spread so several other
countries, including Sweden. These contracts where based on financing energy efficient projects
with government aid, where the payback comes from the energy cost savings. Building owners
and energy companies would agree on an action plan for a specific project. The savings is later
split between the stakeholders in order to create incentive throughout all involved parties.
However, in Sweden, the EPC project was managed by county governments but faded out after
a few years. This may be due to a lack of experience from the energy sector. The interviewee also

mentioned other obstacles related to introducing these contracts to the Swedish local market,
such as long payback periods for energy consultant companies. The generally accepted 10 year
payback period for real estate owners is too long for energy consultancy companies as they
require short-term cash flows in order to be able to finance daily operations.
Implementation of these EPCs have been more common among large industrial plants and
commercial buildings. Large companies with strong balance sheets such as Siemens and
Schneider Electric have been able to successfully provide these contracts (Wargert, 2011).

5.3.

Second stage of interviews

In this stage of the case study, interviews are conducted with real estate managers in order to understand their view
on energy saving investments. The interviewees in this stage consists of managers from real estate companies and
board members from housing associations in order to get an understanding regarding the thesis question from both
perspectives.
5.3.1.
Interviewee
Position
Company

Real estate manager interview 1
Robert Nordin
Operating Manager
Fastighets AB Balder

Date
Location
Type

17-04-2018
Stockholm
In person

The following information has been provided by the interviewee.
Short introduction of Balder
Balder is a leading real estate company that owns, acquires and develops resident and commercial
real estates as well as hotels in the Nordic countries. Fastighets AB Balder has worked
continuously with improving the standard and energy efficiency of their buildings. Balder
currently owns 1,020 residential buildings and 200 commercial real estates.
Investment requirements for Balder
For Balder, the main factor influencing a decision regarding any investment in a real estate
property is whether or not the investment results in a high enough return. Here, a barrier has
been set saying that an energy related project should produce a minimum of 10 % in yield,
meaning that an investment which saves 100 000 SEK per year has a maximum budget of 1000
000 SEK. This can be compared to the average of 5% return on investment which the company
has when constructing new buildings. According to the interviewee, this investment strategy was
adopted a few year back when Balder got a new CEO that evaluates energy efficient investments
the same way as the company evaluates new real estate investments. This strategy has proven
highly successful in its simplicity and Balder has through the use of it carried out several energysaving actions.
Another important factor for Balder when considering these types of energy saving
improvements is the supplier of the project. The interviewee stated that Balder prefer to work
with well-known local suppliers, one reason for this being possibility of getting fast reliable
support if something goes wrong, even several years after an installation.
Energy efficient actions and decision makings
Regarding the profitability of different project, the interviewee mentioned that some of the most
rewarding projects have been calibrating or upgrading current control systems. These types of

projects are relatively cheap and results in both direct savings in the form of lower energy costs
as well as indirect savings where less maintenance is needed resulting in lower staff costs. The
interviewee mentioned the importance of saving time, stating that time is money in all
businesses. Other energy efficient investments that Balder has been implementing are exhaust air
heat pumps and geothermal heat pumps, where the results have been very positive so far.
However, solar panels are still not adopted by Balder, one argument was the few sun hours in
Sweden compared to other countries.
The decisions process at Balder regarding what type of energy saving action should be taken is
often based on experience from previous projects, economical calculations and consultations
from energy specialists.
Obstacles
The interviewee mentioned that some specific building properties in many cases makes exhaust
air heat pump and geothermal heat pump investments less profitable, properties such as the
locations and dimensions of the buildings. In many cases the buildings are located in crowded
area, where drilling spaces for geothermal heat pumps are limited. Regarding the dimensions of
the buildings, in many cases the size of the property is not large enough in terms of apartments,
stores or offices. This makes investments in exhaust air heat pumps or geothermal heat pumps
not profitable enough as the rate of energy savings is correlated to the amount of heating needed
in a building.
According to the interviewee’s previous experience from real estate management, a significant
obstacle regarding why other real estate owners do not implement energy saving actions is mainly
due to their lack of knowledge on how these technologies works. Thus, many real estate
managers ignore this type of investments and put their new capital somewhere else despite the
fact that these energy-saving technologies in many cases yields good returns compared to returns
from new construction projects.
Today Balder has only implemented exhaust air heat pumps on 1% of their older real estates, but
as these investments has shown good results in terms of energy cost savings, Balder will continue
to invest in these energy-saving actions to reach the full potential saving in their real estates.

5.3.2. Real estate manager interview 2
Interviewees
Adam Frankel and Jan Nilsson
Positions
Board members
Organization
BRF Leporiden
Date
Location
Type

02-05-2018
Stockholm
In person

The following information has been provided by the interviewee.
Short introduction of BRF Leporiden
BRF Leporiden is a tenant association consisting of two buildings built 1963-1965 as a part of a
larger project which included several more buildings. The buildings have approximately 100
apartments and 10 commercially available facilities where the largest is approximately 1,500
square meters. The association is managed by a board group of around 10 people, who are
current tenants in the housing association. Taking part in the board is voluntary work without
pay where board members generally only work in order to improve the living quality for the
tenants and the standard of the buildings.
Building improvements
The housing association has recently done re-plumbing in both buildings, a process which took
several years. As for more energy related improvements, the windows have been replaced with
more efficient three sheet windows.
The interviewees explain that one of the commercial facilities is rented out to a food store. This
store in turn has a large demand for cooling, the board has therefore, following Jan’s suggestion,
decided to recycle the waste heat from this cooling system in order to reduce energy cost and
waste.
Decision making process
The board form smaller project groups who get different responsibilities, these smaller groups
then put forth suggestions in a board meeting regarding the different projects. After that a
decision is then made by the entire board. The suggestions being presented to the board is often
taken up spontaneously, where one board member might come to an understanding regarding a
certain type of maintenance or improvement and therefore brings a suggestion to a board
meeting.
The interviewees explained that being part of the board in a housing association can be a tedious
task, as it can be demanding in terms of the hours you have to put in in respect to the actual
personal gain. As it is voluntary, no one is getting payed for what they do and they have to get
used to taking complaints from members living in the buildings regarding for example noise or
mess related to renovations. This leads to tenant associations having difficulties recruiting people
and keeping them dedicated to working on the board. As for energy improvements, either

previous knowledge or a personal interest is needed to understand what can and should be done.
Some communities therefore chose to hire consultants to be responsible for decisions regarding
building improvements. This might be favorable if all board members lack either interest or
knowledge regarding these questions, however this can lead to
unnecessarily high costs and a long-term dependence on the consultants.
Energy outlook
BRF Leporiden has for the last few years worked continuously with energy saving conversion,
mainly in the form of optimizing current systems, but also through the before mentioned
improvements. The interviewees themselves have an interest in energy improvements, and are
aware of the economic benefits of investing in their building in comparison to just keeping the
money in the bank. Here, an investment with a payoff period of 10 years or less is considered to
be a good enough investment from an economical point of view. The main issue for BRF
Leporiden is therefore not to find an economic incentive but rather to find time to carry out the
projects.
The interviewees explain that the tenant association has developed lasting relationships with
different entrepreneurs, such as carpenters, plumbers and electricians. This is beneficial for both
sides and a similar relationship with an energy consultancy firm would be preferable as per the
interviewees. However, some conflict of interest has been established, as energy consultancy
companies are more interested in carrying out larger more expensive projects of several hundred
thousand SEK, such as installments of exhaust air heat pumps. For the board members, these
projects can seem daunting and expansive and in order to establish a long-lasting relationship
they would rather carry out several smaller projects and build trust. The consultancy companies
on the other hand are more interested in larger projects as smaller ones might not generate
enough cash flow in comparison to the invested time.

5.3.3. Real estate manager interview 3
Interviewee
Position
Organization

Göran Tullberg
President of the board
BRF Högvakten

Date
Location
Type

22-05-2018
Stockholm
Live

The following information has been provided by the interviewee.
Short introduction of Högvakten
BRF Högvakten is a housing association consisting of one building with 31 apartments and 3
commercial facilities. The building is currently in a good state and recently the piping has been
changed according to the maintenance plan. The board consists of tenants living in the building
and most board members have been active for several years.
BRF Högvakten has recently decided to work more actively with energy saving actions and will
in the near future look at options for changing the windows, adjusting and optimizing heating
and adding a geothermal heat pump. Changing the windows will serve two purposes, reducing
noise from a nearby road and improving energy efficiency. The association is currently not
looking at exhaust air heat pumps, or solar panels as the roof is sensitive and requires specific
permits from the city in order for any adjustments to be done. The building has also had some
problems with the ventilation in the past, something which now is fixed, and is therefore
reluctant to perform any major renovations which affect the ventilation system.
Decision making structure
Larger investments such as adding a geothermal heat pump to the building will be brought up by
the board on a meeting where a majority decision of the tenants will rule whether or not the
investments should be carried out. This process is time consuming, but the interviewee states
that processes regarding larger investments should be allowed to take time. He also says that the
when dealing with larger investments of around 200 000 SEK or more, the board only has a
responsibility of putting forth suggestions, while the decision should come from a vote where
the majority of tenants vote in favor of a decision. Here lie some obstacles where older tenants
might be more reluctant to voting in favor of an energy improvement as they have a harder time
seeing the benefits, younger members in the association have an easier time to accept and
understand the new technology.
Interest
The interviewee had himself noticed that 40% of the monthly costs were the bill for district
heating. In the same time period, he went to the property fair and learned more about
geothermal heating, this sparked an interest as the financial benefits became clear.

Obstacles
In a short-term perspective, increased investments result in increased fees for the tenants. This
can be seen as an obstacle as tenants become more reluctant to voting yes for major investments.
However, energy investments will have financial benefits in the long run, which can lead to a fee
reduction. The interviewee also mentioned that they had had an environmental expert from the
municipality who apparently had come up with suggestions which seemed to be unnecessary and
unprofitable. Due to this, the trust in the municipality’s ability to be of help with regards to
energy saving is considered low. A more preferable situation would have been if there were some
sort of standardization provided by the municipality, where experts have good concrete
suggestions which will aid housing association when doing energy improvements, and provide
them with profitable investments.

5.3.4. Real estate manager interview 4
Interviewee
Position
Company

Mikael Svensson
Technical Manager
Akelius

Date
Location
Type

22-05-2018
Stockholm
Phone

The following information has been provided by the interviewee.
Short introduction of Akelius
Akelius buys, upgrades and manages residential properties. The company owns 47,000
apartments in Sweden, Germany, France, Canada, England, the United States and Denmark.
Stockholm and Berlin are the two primary cities for Akelius with Stockholm housing 20% of the
current property value and Berlin 22%. The company has recently decided to promote
themselves with a green profile, buying electric cars and hired an energy expert in 2015 to help
them become more energy efficient in order to reach the 2020 goals set by the EU. It is however
now in 2018 that most changes and improvements will begin to be carried out.
Akelius view on energy investments
Akelius started to investigate energy efficiency investments in 2015, when an energy expert was
appointed to manage this type of questions. The start-up process of these projects has been slow
and according to the interviewee, it took around three year from investigating the investments to
actually start making decisions and taking action. The main factor behind the slow process was
communication issues between the hired energy expert and project managers at Akelius.
However, after an initial trial and error period these problems slowly began to resolve and with
help from additional energy consultants, the company is now ready to move forward with many
types of energy improvements.
Today Akelius has put together a team responsible for investigating possible energy saving
actions. For Akelius, the main focus areas are modernizations of boiler rooms, adding additional
insulation and changing windows. However technical installations such as exhaust air heat
exchangers, geothermal heat pumps or solar panels are currently not as interesting, as the
company has had some cases of bad experience, where technical installations have required
plenty of maintenance which has been time consuming and unfavorable. One example given was
an installation of geothermal heating for a real estate with around 300 apartments, where the
system failed repeatedly and required plenty of maintenance.
The calculations related to energy investments are challenging as there are many factors which
needs to be considered. However, after having completed them, Akelius considers a return on
investment of 5-7% as acceptable for energy saving investments. The interviewee also
mentioned that the three most significant factors behind why other real estate manager do not

makes energy efficient investments are financing resources, the return on investment and lack of
knowledge.

5.4.

Third stage Interview

In this stage of the case study, an interview was conducted with the CEO of IMEK VVS, Tomas
Kvistmo. The interviewee has over 30 years of experience from the energy and real estate
sectors. The interview in this stage was more focused on the current business climate and on the
type of improvements which could be done in order to mitigate obstacles faced by real estate
owners. Moreover, new business climate and innovative marketing mechanisms are discussed in
order to investigate new business opportunities.
Interviewee
Company
Position

Tomas Kvistmo
IMEK VVS
Founder and CEO

Date
Location
Type

23-05-2018
Stockholm
In person

The following information has been provided by the interviewee.
When conducting this interview, the interviewee was firstly briefed on the results and comments
received in the previous stages of the interviews.
Decision making
From previous interviews, it can be concluded that there are different opinions regarding which
energy saving actions are preferable. Some reluctance towards technical installations such as
exhaust air heat pumps and PV solar panels were identified. Here the interviewee commented
that he had encountered projects where a lack of competence has resulted in poor results. He
goes on by saying that it is essential to educate these customers through:
-

Finding out the reasons why the installation did not deliver the expected results.
Educating the customer in why the installation did not deliver
Explaining how a similar installation can be made more profitable
Showing calculations supporting these claims
Showing reference projects in order to build trust

Large investments in energy saving can seem daunting to a real estate owner, especially if no
previous similar investments have been made. This can be seen as a risk and can spark emotions
such as nervousness and fear, mostly when handling housing associations as there are many
people being involved in the decision. Here, a shift should be made where energy consultants
should show real estate owners that they are taking a greater long term risk if these investments
are not being carried out. All profitable energy saving project should have been done yesterday,

says the interviewee and goes on by explaining that the current myth of PV solar panels not
being profitable in Sweden is just that, a myth.
Marketing
In order to increase the business activities in the field of energy saving technologies, Tomas
stated the importance of innovative marketing methods, where the main focus should be to
educate real estate managers regarding how energy efficient method could make impacts both
from an environmental perspective as well as economical. Future marketing mechanisms could
consist of workshops where ideas and obstacles could be discussed both from different point of
views in order to mitigate the knowledge gap between the sellers and buyers. Here, building trust
is important and the seller should therefore be open with all risks related to the different actions
as well as providing good references. Other marketing channels such as mass emails and social
networks could prove successful as this sector is still not subjected to this type of advertisement.
Customers
Building trust among new potential customers and trying to understand their specific needs as
well as their previous experience is, more or less, the key for new business opportunities. For
example, in Akelius’ case, they have had a bad experience from exhaust air heat pump
installations, where Balder have experienced the opposite regarding the same product. In such
cases, it is important as an energy consultant or provider of EAHP to try to understand what
actually went wrong in Akelius’ case and try to explain that in a pedagogical way. Further, it has
been clear that housing associates gets less attention from sellers since they often manage smaller
properties in comparison to real estate companies. Therefore, new business actions should be
implemented in order to target smaller real estate owners. One solution could be to gather
representatives from several housing association and provide them with customized educational
presentations followed by better offers, thanks to possibility to scalable projects that covers
several buildings managed by different housing associations at the same time.
Future outlook
The interviewee mentioned that more collaborations with municipalities should take place. They
manage a large amount of buildings and the governmental initiative regarding energy saving
improvements is getting more and more actual, thereby approaching municipalities should
produce good results. As financing has shown to be an issue to why some real estate manager
does not implement energy saving technologies, the interviewee argued that government
collaboration is helpful. He also mentions that on a national level, the energy department is
celebrated by the business sector for doing an excellent job.

6. Results and discussion
In this part of report, two result parts will be provided. The first part will cover the theoretical aspect of the thesis
through testing the framework and focusing on decision making. The second part will provide a practical outcome
of the research; this part has been completed in a less structured manner in order to focus mainly on the context
relevant to energy solution providers.

6.1.

Theoretical results and discussion

In the following section, the theoretical results of the thesis will be presented. The narrative analysis method will be
continued (described in the methodology) by first comparing and contrasting the different stories in order to be able
to find similarities and interpretations. Secondly, a new “story” will be created which connects the previous ones to
one another, thereby finishing the proposed narrative analysis.
6.1.1. Results
The second stage interviews have been reviewed in order to find quotes relative to the theoretical
framework. This is presented in the following table aiming to create a comprehensive overview
of the interviews. Only the interviews from the second stage interviews have been considered, as
they are comparable to one another and are most relatable to decision.

Decision
making

Balder

Akelius

BRF Högvakten

BRF Leporiden

“The main factor
influencing a decision
regarding any
investment in a real
estate property is
whether or not the
investment results in a
high enough return”

“An energy expert is
appointed to handle
decision making
regarding energy
saving investments”

High involvement
decision making
“...when dealing with
larger investments of
around 200 000 SEK
or more, the board
only has a
responsibility of
putting forth
suggestions, while the
decision should come
from a vote where the
majority of tenants
vote in favour of a
decision”

“The board form
smaller project groups
who get different
responsibilities, these
smaller groups then
put forth suggestions
in a board meeting
regarding the different
projects. After that a
decision is then made
by the entire board”

Status quo bias
“...older tenants
might be more
reluctant to voting in
favour of an energy
improvement as they
have a harder time
seeing the benefits”

Organizational
context

Lack of knowledge
“A significant
obstacle regarding
why real estate
owners do not
implement energy
saving actions is
mainly due to their
lack of knowledge on
how energy saving
technologies works”
Individual roles
“...this investment
strategy was adopted
a few year back when
Balder got a new
CEO that evaluates
energy efficient
investments the same
way as the company
evaluates new real
estate investments”

Environmental
context

Geographical
context
“In many cases the
buildings are located
in crowded areas,
where drilling spaces
for geothermal heat
pumps are limited”
Interorganizational
context
“Balder prefer to
work with wellknown local suppliers,
one reason for this
being possibility of
getting fast reliable
support if something
goes wrong, even
several years after an
installation.”

Communication
“The main factor
behind the slow
process was
communication issues
between the hired
energy expert and
project managers”

Communication
“Communication
regarding larger
investments within
the association often
takes long time, due
to different opinions
and prioritizations”

“...after an initial trial
and error period these
problems slowly
began to resolve with
help from additional
energy consultants”

Individual roles
“The interviewee had
himself noticed that
40% of the monthly
costs were the bill for
district heating. In the
same time period, he
went to the property
fair and learned more
about geothermal
heating, this sparked
an interest as the
financial benefits
became clear.”

Energy related
behaviour
“The company has
recently decided to
promote themselves
with a green profile,
buying electric cars
and hired an energy
expert in 2015

Interorganizational
context
“...had an
environmental expert
from the municipality
who apparently had
come up with
suggestions which
seemed to be
unnecessary and
unprofitable”

Interorganizational
context
“...to help them
become more energy
efficient in order to
reach the 2020 goals
set by the EU...”

Individual roles
“...being part of the
board in a housing
association can be a
tedious task, as it can
be demanding in
terms of the hours you
have to put in in
respect to the actual
personal gain.”
Individual roles
“The suggestions
being presented to the
board is often taken
up spontaneously,
where one board
member might come
to an understanding
regarding a certain
type of maintenance
or improvement and
therefore brings a
suggestion to a board
meeting. “

Economic
environment
“...aware of the
economic benefits of
investing in their
building in
comparison to to just
keeping the money in
the bank”
Interorganizational
context
“...has developed
lasting relationships
with different
entrepreneurs...this is
beneficial for both
sides…”

Investment
theories

Investment
Assessment
“A barrier has been
set saying that an
energy related project
should produce a
minimum of 10 % in
yield”
“Evaluates energy
efficient investments
the same way as the
company evaluates
new real estate
investments”

Limitation of
investment
calculation
“The calculations
related to energy
investments are
challenging as there
are many factors
which needs to be
taken into account”

Investment
Assessment
“States that processes
regarding larger
investments should
be allowed to take
time”

Investment
Assessment
“An investment with a
payoff period of 10
years or less is
considered to be a
good enough
investment from an
economical point of
view”

“Considers a return
on investment of 57% as acceptable for
energy saving
investments”

Table 3 - Theory related interview quotes

6.1.2. Discussion
The theory-related discussion, is presented below.
Decision making
From the case study, it could be noted that depending on the type of ownership structure,
different views and decisions making processes are taking place. This could be partly explained
by the higher financial capabilities among real estate companies compared to housing
associations. Real estate companies have experts involved when handling energy saving
decisions. In addition to this, clear investments requirements facilitate the decision process.
Together, these factors make the decision making processes in large real estate companies more
efficient than those in housing associations.
Moreover, real estate companies consider energy saving investments to be similar to alternative
investments and are therefore less affected by the status quo bias. Housing associations consist
of tenants, where some tenants are reluctant to changes and would rather, according to both
theory and the empirical study, have things stay the way they are.
From the case study, it can be observed that the degree of involvement in the investment
decision vary from case to case. Where larger real estate owners seem to view energy related
investments for one or a few buildings as a decision requiring a lower involvement when
compared to a similar investment in a housing association. For example, in Högvaktens case, an
investment cost of 200 000 SEK is considered as a high involvement decision, whereas as the
real estate companies in the case study, are not as dependent on an investment of this magnitude.
This can be related both to knowledge and experience present in the organizations as well as the
available financial resources.

Organizational context
In Table 3, it can be observed that the different characteristics of the organisations result in
different decision making processes. The larger real estate organizations have certain people with
formal responsibilities regarding these decisions, whereas in the smaller organizations, lack of
formal roles seem to give informal roles a more significant impact on the outcomes of the
decisions. Hence, the knowledge, experience and interest of individuals are arguably even more
important in smaller organisations than in larger organisations. As larger associations are more
likely to acquire more knowledge through more individuals, a loss of a certain individual might
have less effect on the organization as a whole than in a smaller organization.
Communication within an organisation seemingly affect decision making. In the case of Akelius,
communication issues and bad experience from previous projects is an example on how the
organizational context can slow down decision making processes. The same is true for housing
associations, where communication is decelerated as the number of parties involved in a decision
is increased
Environmental context
The environmental context adds another level of complexity to the analysis. Availability of
suppliers, governmental policies, relationship between the organization and individual
stakeholders, Interorganizational relationships and the economic environment are observable
factors from Table 3. In all represented cases, the financial factor was brought up, where an
accepted return on investment indicates a positive outcome of the decision, the housing
associations were more general regarding this, whereas the housing associations viewed each case
individually. Outside forces such as entrepreneurs, experts and consultants also showed
observable effects, both positive and negative as can be seen in Table 3 Energy related behaviour
and green consumerism were also represented, where for example electric company cars were
bought by Akelius in order to provide a greener profile. This context has arguably had a positive
impact on decisions regarding energy saving investments.
Investment theories
As can be noted in the table above, real estate managers have different views and methods
regarding investment assessments. Large real estate companies seem more to target a return on
investment threshold, in Balders case 10% was acceptable, whereas Akelius is satisfied with 57%. However, Akelius mentioned that energy saving calculations could in many cases be a
challenging task leading to limitations regarding the actual output of these investments. One of
the housing association is more focusing the on the payback period instead of total return of the
investments. It could be observed that all the participants of the case study agreed that energy
saving actions represented an increased value proposition.
Innovation theories
Innovation theories has not been investigated in the case study in the same way as the other
addressed theories. Therefore there are no quotes related to it in Table 3. However, as
suggested in the theoretical framework, the diffusion of innovation of follows the curve put
forth by Rogers. From only investigating these four cases, it is difficult to draw any precise

conclusions regarding where the adaptation of energy saving solutions is on that curve. However,
certain assumptions can be made based on the outcomes. As Balder and BRF Leporiden have
been working for several years with the adaptation of energy saving, these two organisations can
be seen as an early part of the early adopters. Depending on which energy saving action is being
addressed, one could even argue that they could be classified as innovators. Akelius and BRF
Högvakten have more recently begun addressing these energy saving actions and can therefore
be considered to be a part of the late early adopters or early majority. Regarding decision making,
these groups act differently according to Rogers’ theory, and should therefore be approached in
different manners. So, why are certain organizations further along in this process than others. In
order to understand this, the organizational theories regarding different individual roles within an
organisation can be considered. In both the case of balder and BRF Leporiden, individuals have
in one way or another affected rate of adoption of innovation. In one case, it came as a result of
new management and in the other, from interest and competence provided by a board member.

6.2.

Practical results and discussion

This part of the thesis gives an overview of the more practical results of the research. Here, all three interview stages
are considered with an aim to provide the reader with a deeper understanding of the current situation of energy
saving solutions in older buildings in Sweden.
6.2.1. Current situation
From having discussed and re-reviewed the interviews several times, the results seem to point in
the direction that one should not make the argument that energy saving actions is not being
carried out, but rather that they are perhaps not being carried out to the extent that is possible.
As mentioned in the background, Sweden is a country with a high-energy usage per capita when
compared to other countries. Therefore, making Sweden´s buildings more energy efficient could
give Sweden a pioneering role within energy saving. In order to do this, the market gap between
energy consultants and real estate owners should be mitigated, either through an increase of
knowledge and interest among real estate owners, or through closer collaboration between the
two sides. The good thing about this is that this is the direction in which the market seems to be
heading. From the interviews, it can be identified that building owners of varying sizes are
acknowledging problems regarding energy consumption and are realizing that there is also a great
financial incentive in becoming more energy efficient.
After analyzing the output of the case study, one observation is that providers of energy saving
technologies are more likely to target large real estate companies rather than housing associations since
they:
●
●
●
●
●

Are characterized with making faster decisions
Handle larger project, which include several buildings and generate higher cash flows
Are strong references
Have more knowledge regarding the benefits of such investments
Have more capital to invest
6.2.2. Energy saving activities

Depending on the current status of a building, there are several different energy-saving actions
which can give a positive outcome on the net energy usage. Among these, some are more easily
implementable than others and may present the building owner with a greater return on
investment both in economic terms and in terms of energy saved. Since buildings differ greatly,
one general solution won't be the most suitable for each individual case, but rather different
cases should be treated differently. Some buildings might have certain renovations planned
where complementary actions can be taken, others may not. Some have easily accessible roofs,
attics or piping, while in others, these areas are more complicated to reach. By being
knowledgeable regarding the different available solutions, building owners can make informed
decisions resulting in positive net outcomes. However, there is currently a knowledge gap
between energy solution providers and building owners. This practical knowledge gap needs to
be bridged by using appropriate tools, models, calculations and presentations.
6.2.3. Business climate
It is clear that some sort of innovation is needed when it comes to the business climate of energy
efficient solutions among older buildings. Innovative ideas that connects real estate owners and
energy solution providers will mitigate the knowledge gap between the two parts. This in turn
will facilitate the decision making process regarding these investments. This can be done by
alternate marketing methods, one of which could be called educational marketing. In practice,
this could be done through workshop sessions where stakeholders from different backgrounds
are gathered and share their experiences, knowledge and previous obstacles.
By making stakeholders more aware of the available solutions, how they work, how much they
contribute to the environment and most importantly how much real estate managers could
actually save in term of energy costs are areas that should be highlighted. Moreover, by
implementing proper workshops, where calculations could easily be explained to people with
non-technical backgrounds, green consumerism mechanisms regarding why some investments
are better than others become much clearer.
However, it is important to consider the fear factor, related to the status quo bias, where people
are reluctant towards change and more likely to stick with the current situation. This is
interpreted as a lower risk and therefor seemingly less frightening. Risks related to large capital
investments causes many stakeholders to hesitate in their decision making. This is mainly seen in
housing associations, where people without relevant technical knowledge and understanding can
be reluctant to agreeing to these, for them, unfamiliar technical investments.
6.2.4. Implemented investment strategies
Through the case study, another business opportunity within the field has been identified, related
to Balder’s and Akelius investment strategies of carrying out energy investments. As long as an
investment result in a return on invest of a set percentage, the investment should be done. Here
the percentage set varies between the two companies as Balder has a threshold of 10% in
comparison to Akelius 5-7%. This could be due to differing calculation methods and different
incentives, where Akelius recently decided give themselves a “green profile”. These similar
strategies have however resulted in different outcomes, where Balder has chosen to move

forward with technical installations, climate shell improvements and adjustments. Akelius has
however, due to bad experience, chosen to only focus on the latter two. From the interviews, it
can be concluded that Balder is a little further along in the process, as they began implementing
this strategy a few years earlier. As these strategies are proving successful, they could be used as
examples for other real estate owners in order to achieve good results and reduce energy usage.
On the other hand, one could argue that other smaller real estate companies or housing
associations might not have the same degree of financial flexibility.
6.2.5. Obstacles
Through the research process, it has been shown, that several factors lie behind why energy
saving actions are not sufficiently implemented among older buildings, however these factors are
highly dependent on case to case situations. The most common factors are related to the degree
of knowledge among decision makers, the availability of financial capacity, slow decision making
processes, ownership structures among the buildings as well as social and political factors.
Another observation from the case study is that some real estate managers tend to evaluate their
energy saving investments based on their previous experiences. However, this should not be the
base for entirely ruling out one or several technologies as a lower than expected return on
investments could be caused by factors such as:
● Implementation of non-mature technologies (such as solar panels a couple of
years back)
● Entrepreneurs lacking experience and competence
● Overpricing
● Low quality products
6.2.6. Critique regarding the study
All four of the interviewed real estate owners were positive towards energy savings. This was not
planned but rather a random result. However, this could give the research skewed results as they
were all in the process of looking into energy saving actions. In other words, the study might
give an exaggerated positive view of the current situation where the reader might get the
understanding that most building owners today are looking into energy saving solutions. If this is
the case or not will require additional interviews in future studies. However, the results show that
the market has great potential.
Our chosen method of summarizing the interviews can be confusing for the reader as the classic
question, answer format might be more familiar. Summaries were however considered easier to
follow when reading since the interviews tended to move back and forth between different
subjects according to the direction of the conversation.

7. Conclusion
In this section of the paper, the conclusion of the thesis presented. The conclusion includes an answer to the research
question, a recommendation to the host company IMEK as well as suggestions for further future research within
the field of energy saving technologies among older buildings.
Through the practical analysis of this subject, certain conclusions regarding energy saving actions
in older buildings in Sweden can be drawn. Firstly, it can be concluded that there is currently a
will among real estate owners to invest both money and effort into making their buildings more
energy efficient. Previous research within the subject from have not come to the same
conclusion, indicating that a change has occurred over the last couple of years. This could be
related to the fact that the year 2020, and the related goals set by the EU, is just around the
corner, adding an element of urgency to the cause.
All buildings have different initial conditions with regards to:
•
•
•
•
•
•
•

Availability of boiler rooms, roofs, attics and piping.
Location
Type ownership
Whether the majority of people in the building owns the apartments or rents the
apartments
The condition of the climate shell
When it was built
Which energy saving actions have already been implemented

Therefore, each building should be handled as its own individual case. There are exceptions to
this where large real estate companies group together several similar buildings as one real estate.
Hence, larger projects can be carried out where the same energy saving action can be applied to
several buildings at the same time. However, in general, an upgrade such as adding a heat pump,
has proven to be profitable, resulting in energy savings while sustaining the overall indoor quality
of a building. These actions could be implemented on most older buildings. Building owners,
especially housing associations, are however careful with large investments. These ownership
types don´t have standardized investment protocols and suffer from slow decision making
processes. Therefore, the implementations are generally moving slower than they should. By
adding an element of urgency, the will to make these decision seem to increase. This should be
considered by both energy solution providers and government officials creating legislations.

7.1.

Theoretical conclusion

The framework which was provided in order to contribute to the theory regarding decision
making served the purpose well. The theories were applicable to the case study and resulted in
interesting insights, indicating a connection between theory and reality. If the framework should
be further developed, theories regarding the time element of a decision could be added. No

specific new theoretical conclusions regarding decision making could be drawn. However, this
was not the purpose, instead the analysis provided great insight in the factors affecting decisions
regarding energy saving solutions.

7.2.

Answer to the research question

The first research question, shown in section 1.3, is; What are the current decision making
obstacles related to increasing energy efficiency in older buildings in Sweden? In order down the
answer to this question as much as possible, the following main factors have been identified.
●
●
●
●
●

Lack of knowledge
Lack of financing resources
Slow decision making processes
Ownership structures
Opinions of tenants

The second research question in this paper, also shown in section 1.3, is; What business actions
should the providers of energy saving technologies focus on in order to mitigate the current
decision making obstacles faced by building owners when considering energy saving
technologies?
The interesting part of the topic, is the investigation of what could be done in order to mitigate
the pre-mentioned factors. From the case study and analysis of the results, it can be concluded
that educating decision makers among building owners is a key start in order to achieve a higher
degree of sustainability. Here, the technical aspects are of importance, however, what is just as
important, if not even more important, is to educate building owners in the economic aspects.
According to the case study, building owners are essentially losing money each day an energy
saving measure is not installed in comparison to installing one. This is what needs to be
conveyed from energy consultants and energy solution providers in order to speed up the rate of
which these actions are being carried out. An investment in an energy saving solution, preferably
combined with government aid and a favorable loan with low interest and amortization, will
produce a positive cash flow from day one.
New marketing methods should be implemented by the current energy saving solution providers.
They should focus more on explaining how these actions actually make significant changes in
terms of economic value as well as environmental improvements.

7.3.

Future studies

Regarding the subject of increased energy efficiency, further studies can always be done. One
different take on this subject is to look deeper into the technical aspect of making one specific
building as energy efficient as possible, or investigating a building where major energy saving
actions have already been carried out. Through this, or as a separate study, it would be very
interesting to try to narrow down which specific energy saving action is most easily implemented
in which type of buildings. Perhaps one new study could consist of investigating how much can
be saved only by optimizing and adjusting the heating and ventilation system. This is something

which is not expensive, yet can provide a very positive outcome. Regarding decision making, a
certain specific theory could be more closely investigated and tested instead of providing a
general framework.

7.4.

Recommendation to the commissioner

Form the case interviews, it can be concluded that there is a will among building owners to carry
out these types of energy saving actions. What is currently lacking is knowledge and
understanding causing some building owners to feel nervousness when dealing with large energy
investments. Therefore, it is crucial to keep working close to both large and small building
owners, understanding their specific outlook and their specific problems. By listening and
educating, trust is built, which makes large investments seem a lot less daunting.
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investeringar i företag. Lund: Lund University.

9. Appendix
9.1.

Interview letter:

Hi,
You are receiving this email as a professional working within the real estate field in Sweden. We
are two master students from Industrial economics at KTH conducting our master thesis with
regards to energy efficiency in buildings. Therefore, we are interested in interviewing you to get
an insight on how you work with these questions.
More specifically, we are interested in finding out what investments, if any, that you are focusing
on when it comes to energy efficiency in older, already existing buildings.

We hope that you are able to take some time out of your day and answer some of our questions,
perhaps we can meet over lunch or fika.
Best regards
Oscar Leffler
Nassif Mansour

9.2.

Case Study Questions:

In this part of the Appendix a short presentation of the type of questions that was asked during each stage of
interviews is presented.
9.2.1. First stage of interviews:
1. What type real estate managers exists when it comes to older buildings?
2. What is your experience from each type of customers?
3. What type of energy saving technologies are mature and available for older buildings?
4. How is the situation regarding the payback period of each technology?
5. How easy is the implementation of each technology from a practical point of view?
6. What are the main obstacles that real estate managers face when considering new energy
saving technologies?
9.2.2. Second stage of interviews:
1. What is your view regarding energy saving actions?
2. What factors controls decision making regarding new investments?
Economical, technical social etc…
3. How does the investment making process looks like for your company/association?
4. How many people are involved when it comes to decision making?
5. We are also interested in understanding how and why decisions are made in, among other
things, energy saving / efficiency, operational optimization and climate shell measures.
Comparisons to soft measures such as remodeling stairwells and how these decisions are
taken and motivated are also interesting to us.
6. Which energy saving technology would you like to implement and why?

7. Do you have any preferences regarding the rate of return of your investment / payback
period?
8. What are the general opinions regarding energy saving action among real estate owners?
8.1.1. Third stage interview
Marketing of these products:
1. Any plans on changing your marketing strategy in order to meet the current gap between the
available energy saving solutions and the obstacles faced by some real estate owners?
1a. What other business models could be created to meet the current obstacles?
2. How can IMEK get involved in Energy Performance Contracting?
3. How could IMEK Collaborate with the government in order achieve the energy saving goals?
4. What actions should be taken in order to mitigate the gap between energy consultants and
real estate managers? especially housing associations?
5.. What type of calculations do you usually present for your potential customers in order to
prove potential cost savings?

8.1.2. Calculation sample
Due to individual cases varying greatly, with factors such as accessibility of boiler room and attic,
current state of the building, location and financing structures, no specific calculations are
provided for the different technologies. Instead a simple example will be provided here, with the
aim of making the reader understand where the savings are acquired and why some energy saving
solutions are profitable from day one. If the money is borrowed, a good profitable energy saving
investment will reduce the monthly energy bill more than the monthly interest on the borrowed
money.
The following example provides financial data that has been verified by IMEK and refers to an
installation of a geothermal heat pump for a larger facility in Stockholm.
Investment
Calculated district heating cost per year

2 650,000 SEK
400,000 SEK/year

Reduced district heating bill
Added electricity cost from the heat pump operation
Reduced electricity bill
Payback period

400,000 SEK/year
- 100,000 SEK/year
300,000 SEK/year
8.8 years

Cost of invested capital (3% interest)
Depreciation over 25 years
Total yearly cost of installation
Reduced electricity bill

- 80,000 SEK/year
- 106,000 SEK/year
- 186,000 SEK/year
300,000 SEK/year

Net saving

114,000 SEK/year

