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Abstract:

This report sum up a Master’s The-
sis at the study programme of Techno-
Anthropology at Aalborg University. The
project is part of an internship with the
energy counselling company Transition
ApS. The theme of this project is follow-
ing up on energy refurbishments. This
study has gathered data and experience
from municipalities in North Zealand
where Transition is counselling citizens.
The approach of this study is participant
observation and ethnography with a the-
oretical framework centred around Prac-
tice Theory, the Techno-Anthropological
Competencies and the Living Lab ap-
proach. The report concludes with de-
sign guidelines for the follow-up pro-
cess as well as the value of Techno-
Anthropological competences in a profes-

sional context.
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Chapter 1
Introduction

In continuation of my case-based project within the organisation Energy City Frederiks-
havn | will carry out a Techno-Anthropological research project on the practice of energy
refurbishments. Through my years as a Techno-Anthropological student | have shifted in
my field of interest from a focus on the health sector and medical technology to the en-
ergy sector and energy technology in private homes. My specialisation grew during my
Master’s programme and lead me to an internship in the municipality of Frederikshavn in
North Jutland to help incorporate energy refurbishments through citizen involvement in

the form of Living Labs.

My drive was now to write a Master’s Thesis about the same subject and contacts in Fre-
derikshavn sat me up with a company in Aarhus which had helped the Municipality of
Frederikshavn with several citizen meetings and information about energy refurbishments
and electrical heat pumps. This company is Transition ApS., and after a meeting with the
partners of the company we began a collaboration with my Master’s Thesis in the field of

Techno-Anthropology and Transition’s working case with the municipality of Fredensborg.

The subject we agreed to work with was the the relationship between houseowners and en-
ergy refurbishments and how to follow up on energy screenings which Transition had been
doing in Fredensborg for the last couple of years. The reason why Fredensborg sought out
help to screen and implement energy efficient solutions in private homes of the municipal-
ity is because they aim to reduce their CO3-emission with 25 % before 2020 agreed upon
in the Climate and Energy strategy of the municipality in 2017. (Fredensborg Kommune,
2017) The initiative is a step towards a greener future which is necessary to overcome the

wicked problem of Climate Change.

Climate Change is a wicked problem because it is complex and controversial problem area
with no consensus on the definition of what the problem is or what a good solution is. It is

in this socio-technical cross field with questions of sustainability, ethics and responsibility
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a Techno-Anthropologist can act and what this Thesis will be about.

Next up | will shortly present the company | have been cooperating with and an introduc-
tion to the heating situation in Denmark. Then | will precede to present the municipality
of Fredensborg where most of my informants live and lastly describe the process of energy

screening.

1.1 The company Transition

Rasmus Jakobsen and Line Nermark founded Transition Aps (from now on referred to as
Transition) in 2014 as partners with offices in both Copenhagen and Aarhus. Transition
has 12 full-time employees including Rasmus and Line, but has also 9 student workers and
internships including myself. Rasmus is the CEO and has a master’s degree in business
administration specialised in the field of Energy from Aarhus University. Line is senior

consultant and civil engineer specialised in energy and indoor climate from Aarhus Uni-

@ Transition

Figure 1.1: The logo of Transition

versity.

At Transition they work with the transition to the sustainable society, which is one of the
company’s mottoes. They work with counselling and facilitating processes within the ar-
eas of energy, environment and indoor climate. The projects in Transitions portfolio spans
from private housing to big industry with focus on indoor climate and energy management
(Ngrmark, 2020). In the means of counselling, Transition has two ways of counselling. First,
is the direct counselling and assessment on site whether it is with a citizen or an other com-
pany. Second, they have the role as impartial counsellor on the Danish Energy Agency’s

hotline for questions and advise on anything related to energy called SparEnergi.dk.

The great goal from the counselling being to save energy and convert heating sources from
oil-fired boilers into electrical heat pumps. Because, other than being one of the individual
heat sources of the future, the heat pump will be a essential part of a sustainable and intel-
ligent electrical grid. This smart grid will help handle the increasing power from renewable

energy sources as wind turbines.
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1.2 Heating in Denmark

In 2019 the Danish household’s energy consumption was 189,1 PJ (peta joule) making it
30,1 % of the total energy use in Denmark (Danish Energy Agency, 2019: p. 35). Out of the
189,1 PJ energy consumption in a year, 156,5 PJ or 82,8% went to heating up our houses and
the rest of 32,6 PJ or 17,2% went to our electrical appliances. Compared to 1990 the energy
consumption in 2019 have increased 2,2% which can be contributed to a lot of factors. The
weather is one of the greatest factors when accounting for our household consumption,
but it can not justify the increase alone. Our household consumption is so dependent on
the weather and the climate, because of the temperature change. If it is very cold one year,
then the consumption of energy to heat up our houses will increase as well. It also works
in the opposite direction if the weather is warmer one year. That is why it is difficult to

just compare consumption from different years without climate compensation.

The energy used for heating every m? of housing is in the period from 1990 to 2019 de-
creased by 20,4 %. The decrease can be explained partly by improvements of older house’s
insulation, partly by switching out old oil-fired boilers with more efficient natural gas boil-
ers and by district heating installations. Along this movement, the requirements for new
buildings in accordance to the building regulation needs to have a lower energy use per m?
than existing houses. This must be seen in the context of that the heated area of Denmark
increased by 25,7% from 1990 to 2017. (Danish Energy Agency, 2019: p. 36)

Up until the middle of the 1980’s oil-fired heaters was the dominant heating source in
Denmark after which district heating became the most widespread. As of January 1st 2019
the heating installations in Denmark was 64,8 % district heating installations, 15,1 % nat-
ural gas boilers, 8,4 % oil-fired boilers and 11,7 % others including heat pumps, electrical

radiators and wood-burning stoves. (Danish Energy Agency, 2019: p.36)

Figure 1.2: An example of an air to air heat pump
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The basic principles of a heat pump is that it produces heat based on feeding electricity
to a compressor. The Heat pump can convert energy with a low temperature level to en-
ergy with a high temperature level, so the energy can be used to heating up a building
for example. It does so by exploiting condensation and evaporation energy from a liquid
refrigerant inside the pipes of the pump. For every kWh power the heat pump uses it typ-
ically produces 3-4 kWh heat (Birkkjeer Lauritsen and Ingenigrskolen i Aarhus, 2015: 12).

Heat pumps comes in different variations, but its principle of heating remains the same.

The simplest heat pump is an air to air heat pump, which circulates the air in the room
and heat it up. In figure 1.2 there is an example of an air to air pump and where it is in-
stalled. This kind of pump excels in smaller or older houses, where there is not installed
radiators or underfloor heating. It is especially popular in Danish holiday houses because

it distributes heat through the air, but not a good solution in houses with more rooms.

In this case an air to water heat pump will be the substitute for the oil-fired boiler, as the
heat pump can be connected to the existing network of water pipes. Instead of heating up
the air, the air to water pumps uses the energy from the outside air and transfers it to the

heat exchanger which then heats up the radiators or underfloor heating in the house.

The last type of heat pump used in Denmark is the ground source heat pumps, which
works the same way as the air to water heat pump inside the house, but instead of using
outside air it uses the ground to heat up the refrigerant in frost-proof pipes dug into the
ground outside the house. Normally you would lay the pipes horizontally, but the demand
for vertical digging has increases in recent years as not many houseowners has the space

required for the pipes to lay horizontally (Jensen et al., 2011: p. 8).

Figure 1.3: The outdoor unit of an air to water heat pump
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1.3 Case of North Zealand

The municipality of Fredensborg has 40.865 inhabitants spread upon an area of 112 km?
with the four biggest cities being Kokkedal, Niva, Humlebak and Fredensborg. The mu-
nicipalities in the northern part of Zealand are renowned for their high tax income and
a rich nature and cultural life. The city of Fredensborg is famed for Fredensborg Palace
and Palace Gardens which is a popular residence of the Queen of Denmark Margrethe I
and her late husband Prince Henrik of Denmark and the famous Museum of Modern Art

Louisiana.

The municipality of Fredensborg aims to reduce their C'Oz-emission with 25 % before 2020
agreed upon in the Climate and Energy strategy of the municipality in 2017 (Fredensborg
Kommune, 2017). They have done this by promoting energy efficiency, renewable energy
and sustainable transportation in order to secure the green transition. The municipality

have ambitions to:

« Live up to the Paris Agreement by limiting the global warming to 1,5 °C

« Contribute to reaching the regional goal of a fossil free electrical- and heating-sector
in 2035

« Contribute to a fossil free transport sector in 2050

+ Live up to the national goal of a 70 % reduction of the C'Os-emission in 2030

The municipality’s efforts have focused on different sources of C'Os-emissions and all con-
tributes to reaching the goal to reduce C'Os-emissions. The emissions in all of the mu-
nicipality of Fredensborg have decreased 20 % from 2010 to 2015. The Municipality of
Fredensborg (2020) One of the initiatives to meet the goals of 2020 is to offer citizens a free
energy screening accomplished by Transition. Transition has throughout the years 2018,
2019 and 2020 performed over 400 energy screenings with citizens in the municipality of

Fredensborg. The next step in the process is to follow up on the counselling.

1.4 Following up on Energy Screenings

Transition has over the past couple of years worked on the impact of following up on the
counselling and screening process. They have through language analysis of energy advisers
and the houseowners who sought guidance found 6 different personas to characterise the
citizen’s different motivations, barriers and life cycles. Their findings have been made
possible through the Danish Energy Agency’s counselling hotline SparEnergi.dk, where
Transition have answered over 1000 phone calls and emails. The personas they are working

with is:
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+ The Busy (Den Travle)
« The Economical (Den Sparsommelige)
« The Neat and Tidy (Den Ordenlige)

« The Cosmopolitan (Verdensmanden)

The Handyman (Handymanden)
« The Competitive (Konkurrencemennesket)

The current practice of the follow up process has been done by an other intern called
Christian, who is on his 3rd semester of being a civil engineer in indoor climate and energy.
He is calling homeowners and asking if they completed the suggested projects from the

energy report, which have been sent out to them after the initial screening of the house.

1.4.1 Initiating wonder:

Which challenges does houseowners meet related to an energy refurbishment process?
| will during my research try to investigate how you can design and target the follow up
process to the individual homes. With the point of departure being Transition’s knowledge
about personas from energy refurbishments and the practice of energy saving. How do
houseowners decide to refurbish with a focus on energy efficiency and what challenges
does the following process have? This problem have two inherent parts to analyse as | see
it.

The first part being to study the citizens’ relationship to energy refurbishment and the
energy advisor. The next part being the energy advisers’ own relation to the process and
maybe the whole company’s position in this. There is a distinction between the level of
technology used in the two situations. One, where the technology is the product of an
energy refurbishment, but another, where the technology is the service provided by the
energy advisers and Transition. The problem statement will focus on the relation between

the researcher and field and how to identify practice.

1.5 Problem Statement

How does Techno-Anthropological competencies bring value
to the practice of following up on energy screenings in
private homes

To work with the problem statement | have split it into three research questions:
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« How is the practice of energy saving understood and researched?
« What is the Energy Anthropological framework of the company Transition?

« How could energy screenings of the future be followed up upon and facilitated?

1.5.1 Reading Guide

Chapter 1 and 2 introduces the background for the study. Here it introduces the need for
holistic solutions to the building and refurbishment sector. Chapter 3 introduces the The-
oretical Framework for this study with Practice Theory, the Techno-Anthropological com-
petences and brief introduction to Living Labs. Next is chapter 4 where the methodology
of Participant Observation will be presented and discussed in the context of an internship
in a company. In chapter 5 the results of the field research will be analysed. And last but

not least chapter 6 with the conclusion.



Chapter 2

The Problem

"You must unite behind the science. You must take ac-
tion. You must do the impossible. Because giving up can
never ever be an option." - Greta Thunberg, 17/09/19

2.1 Energy Policy

To keep the increase in temperature below 2°C relative to pre-industrial levels, the world
must cut C'O, emissions drastically (IPCC, 2014). Globally, this started in 1992, at Earth
summit where UN (United Nations) and WMO (The World Meteorological Organisation)
sets up UNFCCC (United Nations Framework Convention on Climate Change) to provide
an objective source of scientific information. Then in 1997 the Kyoto Protocol was adopted
and countries included in Annex B agreed on the first commitment period and their emis-
sion targets. In 2007, Al Gore and IPCC was awarded the Nobel Peace Prize. The Fifth
Assessment Report states the knowledge concerning the science of climate change in 2014
and in 2016, 175 world leaders sign the Paris Agreement to combat climate change and to
accelerate and intensify the actions and investments needed for a sustainable low carbon
future. Which leads us to 2018 where IPCC (Intergovernmental Panel on Climate Change)

issues special report on the impact of global warming of 1,5 °C.

On a national level the Danish government made an energy agreement in 2018 to convert
energy supplies to a greener energy system, which will be 100 % based on renewable en-
ergy by 2050. (Danish Government, 2018: p. 9-10) But since then, there have been a call
for general election and a new Danish government with Mette Frederiksen as Prime Min-
ister have been elected. The new Danish government wants to accelerate the transition
to a more sustainable society and have a goal of reducing C'Oy emissions in 2030 by 70
% compared to the level in 1990. That is a increase from 32,5 % compared to the former

government. (Danish Government, 2018) The climate action plan contains steps regarding
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energy refurbishment with requirements to energy efficiency in public construction and a

national strategy for sustainable construction.

Current strategy is based on information and subsidies. Homeowners are seen as "decision
makers" by policymakers. There is a need for shifting focus to see decisions and actions
as embedded in a practice of dwelling. The three options for energy refurbishment are

municipality initiated, DIY projects (Do It Yourself) and building contractors.

2.2 Sustainable housing

Lecturer in building, architecture and indoor climate Andrea Mortensen have in her Ph.D.
project studied barriers and motivational factors for energy refurbishments of Danish single-
family houses. The results suggest that the biggest motivational factors for houseowners
to make energy refurbishments are improved comfort and indoor climate, architectonic

beautification and a healthy economy (Mortensen et al., 2015: p.152).

Within the existing literature about energy refurbishments and retrofits there is identified
a series of different barriers, which range from lack of knowledge about the possibilities,
lacking knowledge about the non-economical benefits, uncertainty about financing and
lack of interest (Jensen, 2004). Oftentimes, comfort, aesthetics, indoor climate, the envi-
ronment, economy, service and maintenance of the house are articulated as either motiva-
tional factors, elements in barriers or barriers as themselves (Mortensen et al., 2015) (Niras,
2013) (Mortensen et al., 2018).

The energy saving approaches regarding buildings can be divided into three factions; the
architectural, the engineerical and the anthropological. Studies of consumer behaviour of
household energy use are highly relevant, although research has generally favoured a fo-

cus on technical efficiency (Gram-Hanssen, 2010).

Economic and psychological approaches are based on human rational analysis. With tech-
nology included in the framework as a variation of more or less efficient applications. not
only efficiency is important, but also the way technology is used, configured, and designed
(Gram-Hanssen, 2010).

In a talk with a coworker named Nicolaj at Transition, who is a civil engineer specialised
in energy and indoor climate, | asked if they used some of that modelling | was reading
about in the scientific papers. He said, there is no funding or time to model and calcu-
late every house, because it makes the screening expensive and therefore contradicts its
purpose. Danish houses are pretty identical. Nicolaj estimates that there is approximate

10 different types of houses in Denmark. Economically challenged houseowners can only

10
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manage short and manageable returns of investment. Whereas houseowners with a finan-

cial surplus only can see the trouble of investments with a small return.

Scientific papers, academic reports and methods are funded by politics and should be the
incentive for initiatives and action plans. In the energy screenings the adviser searches for
projects with downright return of investment. The wealthy part of society has a higher
education can therefore understand information about energy refurbishment for example.

Which means they do not need counselling in the same way.

2.3 Working in Transition

Transition’s office in Aarhus is located on the top floor of the star-shaped building Navitas
near the harbour front of Aarhus Port. Navitas is home to 2.700 students, teachers and
researchers with the school of engineering, the school of mechanical engineering and In-
cuba as well as entrepreneurs and businesses. Incuba is as its name suggests an incubator
for start-ups and small businesses. Incuba on Navitas specialises in start-ups with energy

technology, but has other professional communities throughout Aarhus.

Figure 2.1: A drone shot of the building Navitas where Transition has its office

Navitas was completed in 2014 and was the first office for Transition. Their current office
is about 50 m? and is all white. In the middle of the office there is a large customised
height adjustable table with four office spaces. On the right hand side a rectangular desk

is pointed at the wall separating the different offices in Incuba and this is where Line and

11
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Rasmus sits. At last another long rectangular and white table is pointed at the window
side of the office. This table has no division of space and is used by us student workers.
At the desk there is a beautiful view of the bay of Aarhus and Molslinjen going back and

forth from Jutland to Zealand like a pendulum.

The wall on the left hand side is fully covered with a whiteboard. The whiteboard has
different calculations of buildings and information about Incuba and booking of meeting
rooms. The last wall has frames of different articles about Transition and featuring some

of Transitions different projects.

On several occasions | had a walk’n’talk with the CEO Rasmus where we talked about
Transition. He describes the origin of Transition as a reaction to a problem. Before es-
tablishing Transition, Rasmus worked as salesman in a large energy consulting company
and he could see that the way they treated project and customers was leading to doom
and order to survive we need to reposition as he said. His vision of Transition came over
night. The way to do energy counselling was radically different than what he came from.
One fixed goal and no package deals. The structure of Transition is flat, which means no
separate departments and no recording of hours. Every project is handled by a team which
consist of different academic disciplines and only in these conditions can real innovation

flourish. (Rasmus Jakobsen, from notebook entry: 4/9/20)

2.4 The Good Energy Counselling

The good energy counselling is proactive, it is based on the individual’s situation and help

the citizen to get along in their decision process.(Nermark, 2020)

The role as adviser consists of asking supplementary questions and find out what the cit-
izen knows, which considerations she previously has taken, and where the doubt is right
now. From this you must identify where the citizen finds herself in the decision making

process and what she needs for her to go to the next step (Nermark, 2020).

Most studies concentrate on the houseowners and how to present them with energy sav-
ings. With a knowledge of the best practices that houseowners should adapt to. House-
owners only have knowledge of their own practice and former living conditions, whereas
energy advisers have a complete picture of neighbourhoods and types of houses. When
energy advisers are visiting houseowners, the suggestions to refurbishing are discussed

and suggestions with no interest to the houseowner are discarded.

A persona is a description of a fictional character pieced together of knowledge about real

people, who are used to get ideas to design of products or services. Descriptions of per-

12
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sonas contributes to create a joint understanding of who the target group is (Nielsen, 2019:
p.7-10). The aim is to create identification with the users, so it becomes possible to un-
derstand their world and create solutions targeted to them (Nielsen, 2019: p. 91-92). The
persona does not exist as a certain individual, but composed of a series of real peoples
everyday and needs. It is not unusual that a person we meet in our day to day life can
contain traits from more than one of the described personas simultaneously. Most people

would however fit more into one of the characteristics than the others.

The persona approach is first and foremost qualitative and collects knowledge about needs,
opinions and behaviour through narratives about the informant’s practice and life situa-
tion (Nielsen, 2019: 39-40).

Andrea Mortensen emphasises the importance to not see houseowners as one large homo-
geneous group. She separates houseowners into two groups, which represents two very
different placings in a life cycle and two diverging motivational factors, when on the subject
of refurbishment practice: the young houseowners and the elder houseowners. The young
houseowners are according to Mortensen’s research motivated by comfort, indoor climate,
energy consumption and architectural appearance. The elder houseowners are harder to
motivate, but it is possible through improvements in comfort. It is however important for
them that the appearance of the house does not change significantly (Mortensen et al.,
2015: p. 296).

Also anthropologist Lise Tjarring concerns herself with the life cycle and practices in pri-
vate homes. In the business PhD project "Project Zero" she presents her experiences from
one of her projects about energy refurbishment in private homes in the municipality of
Senderborg. She points out that timing is an essential point, because houseowners’ notion
about how long they will live in a house is depending on decisions about energy consump-
tion, and whether you want to do refurbishments with long returns of investments. Radical
changes in people’s lives such as marrige, divorce, changed job position, children move out
and long term illness can either increase or decrease the motivation to refurbish (Tjerring,
2016). Tjerring’s life cycle perspective, where the house’s life is intertwined with peoples’

lives, is based on a Practice theory approach where the lived life in the homes are crucial.

This leads to an again very detailed explanation of the energy screening process. Back-

ground, statistics, participants, project goal, time horizon, agenda etc.

From here on we go to another thorough and detailed recap of the follow-up process, which
is Transitions product to Fredensborg. Quotes. What is the purpose. What is the follow-up
process? What is the challenge? What are the possibilities? Which actors are incorporated
and is thought to play a role in it? Where are the tensions? The different working processes

and the field which | have been in relation with.

13
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| conclude the chapter with the rest of the report deals with my work with the energy
screenings and especially the design process of the follow-up, which | will access and anal-

yse as a Living Lab

14



Chapter 3

Theoretical Framework

3.1 Practice Theory

Motivational factors, barriers or values are not enough in themselves to explain why privat
houseowners do energy refurbishments since the different everyday practices have signif-
icant impact on the way we consume energy in our daily lives. The Practice Theory is
widely held as an approach to understand and study exactly this. See Shove et al. (2007),
Gram-Hanssen (2010) and (Strengers, 2014).

Practice Theory contributes with a framework of understanding which widen the dominat-
ing presumption about values, motivations and barriers as conditional to the individual and
decision processes in relation to energy refurbishments as limited, individual processes,

where rational choices are made in the light of objective data.

A practice consists of both individual, social and material elements (Shove et al., 2012:
p.23). If you wish to understand energy refurbishment, you therefore need to look at the
relations to existing practices and study the different elements that are maintaining or
creating changes. According to environment sociologist Nina Baron and scientist in in-
terdisciplinary culture studies Hakon Fyhn energy refurbishments must be understood as
connected to what they call "Practice of Dwelling": the practice which relates to creating
and maintaining a home and also includes large or small initiatives in the house and the
daily life. People develop and change over time, but so does materiality, the social life and
the political landscape. Therefore, it is important to focus on the interaction between these
and how each of them impacts the process of energy refurbishing. Things tear down and

that is why they need to be replaced, laws and subsidies change and create new incentives.

The "Practice of Dwelling" approach is inspired by Tim Ingold’s phenomenological world
view that focuses on the individual’s experiences on the basis of the surroundings which

they themselves create through continuous involvement, "dwelling" (Ingold, 2000). The

15
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"practice of" from Shove’s standpoint in the Practice Theory, which is less based on the
individual, but more on the basis of how practice is made and transformed cross larger

social groups (Fyhn and Baron, 2017)
1. "Know-how and embodied habits
2. Institutionalised knowledge
3. Engagements and
4. Technologies." (Gram-Hanssen, 2010)

In order to conceptualise the Practice theory approach to energy refurbishments I heavily
lean on the terminology introduced by Kirsten Gram-Hanssen in her paper about standby
consumption. Gram-Hanssen compares the meaning and terms of Practice Theory used
by (Reckwitz, 2003) and (Schatzki, 1996) who is the co-fathers of Practice theory as | will

use it.

In an attempt to understand and visualise the dynamics of practices in energy refurbish-
ment | turned to Shove’s dynamics of hav