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1 Introduction

This project is an analysis of the project "Living Lab Nordjylland" and an anal-
ysis of how the actors involved in the project perceive a living lab and how these
perceptions may di er from actor to actor.

One of the main goals with this thesis is to condense and underline exactly,
what a living lab is in an easy to understand manner.

The group has been working with a number of di erent actors that can seem
very overwhelming to people not involved in the project. But rst the group's
previous project as interns with its di erent actors will be described one by
one to get a better understanding of their roles and involvement within the
project getting citizens and companies to invest in green solutions to heat up
their homes and businesses.

First o, we have (Horizon 2019b).

Horizon 2020 is a research and innovation programme created by the European
Union in 2014. The programme consists o€ 80 billion of funding available over
seven years (2014-2020). In addition to the EU agents, private investments
are welcome and expected in the di erent projects. The end goal of the Hori-
zon 2020-programme is to promise breakthrough discoveries and world- rsts by
turning ideas from the lab into real, relevant products on the global market
(Horizon 2019b).

The products relevant for the programme are products that drive growth and
create jobs in and around Europe. By removing the possible economical barri-
ers by providing grants from the programme, Horizon provides a base for new
and interesting possibilities in a vast amount of di erent sectors from the health
sector to the school sector and all the way to sustainable engineering.

Horizon 2020 is not a direct actor in this project, but has provided the funds
for the Innovate project to come to life.

Innovate is an abbreviation of "IN tegrated solutioN s for ambitiOus energy re-
furbishment of priVATE housing" (Energibyen Frederikshavn 2019). Innovate
aims to integrate sustainable solutions within private homes in Europe. The
project consists of a consortium of 13 cities in 11 di erent EU member states
(France, Netherlands, Denmark, Belgium, Latvia, Czech Republic, Cyprus, Swe-
den, Italy, Spain as well as the UK). Within these countries dierent cities



ranging from Paris to Frederikshavn are exchanging experiences, ideas and sug-
gestions to provide for better ways to integrate green solutions in the private
housing sector (Innovate 2019).

The issue at hand that Innovate is actively trying to solve, is that an energy
refurbishment is di cult to grasp and unclear for the average home owner. The
incentives are unclear as well as the advantages of doing so. For some people
it is not obvious why saving energy is important leading to them ignoring the
bene ts of doing so (Innovate 2019). Some of the possible positives in energy
refurbishment is both the economical aspect - in both property value rising in
case of a sale and the savings on heat, power and water - as well as increased
quality of life; this could include proper oor heating or the possibility to turn

o the water heater, if the person is not at home thus saving energy and money.

Taking on such a project as to refurbish a home can be a very complicated
and confusing assignment to take upon yourself, leading to people neglecting
doing energy refurbishments on their homes because of not knowing where to
begin (Innovate 2019).

Another issue at hand is the possible prioritisation of home improvements. En-
ergy refurbishments fall in the same categories such as buying a new car and
remodelling the bathroom, where these are more interesting to a lot of people
leaving the energy refurbishment to never get further than the planning stage
(Innovate 2019).

Innovate seeks to reach the citizen through aOne-Stop-Shop-concept(OSSC
from now on). The idea behind the concept is to make the process of an energy
refurbishment less cumbersome. When a citizen wants to begin a refurbish-
ment, the person at hand will meet a project manager within the OSSC, who
then has the necessary contacts needed to complete the refurbishments, which
ranges from the di erent craftsmen, along with an architect. The main contact
person would be an energy consultant, possibly in a close collaboration with
the architect. The concept's main goal is to make it less cumbersome for the
citizens to begin an energy refurbishment by having only one point of entry to
communicate with. This could help making sure that nothing is misunderstood
and that the project keeps to the schedule. The project manager is available
throughout the process of the project, if the citizen wishes to make changes or
make further improvements.

Throughout a collaboration between the participating cities in Innovate, a net-
work called the Energy Cities Network (ECN) has been created. The goal of
ECN is to collect and share experiences gained from each city's assignment con-
cerning the OSSC throughout the project. The collaborators of ECN meet four
times a year to evaluate their progress

The Energy Cities Network can be regarded as the Innovate-project on a Euro-
pean basis (Energy Cities 2017). Frederikshavn Municipality is the Danish part
of the Innovate project, which will be delved into below.
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1.1. FREDERIKSHAVNS MUNICIPALITY

1.1 Frederikshavns Municipality

Frederikshavn Municipality is situated in Northern Jutland in Denmark and
had a population of around 61.576 in 2011. The six biggest cities within the
region are Frederikshavn, Skagen, Strandby, Albzek, Saeby and Dybvad. The
cities have all been mapped below.

Figure 1.1: Frederikshavn Municipality

The municipality was the rst in Denmark to sign the climate contract with
The Danish Society for Nature Conservation (DSNC) to become a "klimakom-
mune" or a "climate municipality" (Energibyen Frederikshavn 2019). A climate
municipality aims to reduce its footprint on the global climate by reducing the
amount of carbon dioxide released into the atmosphere by at least two percent
every year for a minimum amount of ve years. There are no limitation to what
a municipality can do to uphold these demands set by DSNC. It can be every-
thing from workshops involving the citizens to actively limiting the amount of
fossil fuelled vehicles within the city (The Danish society for Nature Conserva-
tion 2018).

Techno-Anthropology 5 tan10aal2019-4



1.2. ENERGIBYEN FREDERIKSHAVN

On top of the national climate deal, Frederikshavn Municipality was the rst
within Denmark to sign the EU Covenant of Mayors. The Covenant of Mayors
is an EU initiative created in 2011 aiming to gather like-minded regions within
Europe wanting to implement the EU climate and Energy goals in their own
area. The initiative consists of over 7000 local and regional authorities across
57 cities in Europe (Europa-Kommissionen 2019).

In order to get the ideas and possible solutions from ideas on paper and into
reality, the participants of the covenant have committed to submitting a Sus-
tainable Energy and Climate Action Plan (SECAP) within two years to outline
what initiatives they have taken to reduce the carbon footprint within their own
region (European Commission 2019).

1.2 Energibyen Frederikshavn

The municipalitan e ort of Frederikshavn having signed the Covenant of Mayors
as well as participating in the SECAP has resulted in Energibyen Frederikshavn
(Energibyen 2018).

Energibyen is an extension of Frederikshavn Municipality actively collaborat-
ing with businesses and craftsmen within the municipality to eventually get
Frederikshavn Municipality to use 100% renewable sources of energy come 2050
(Energibyen 2018).

Energibyen Frederikshavn actively tries to combine di erent businesses, where
they see an opportunity to build upon their collective yearly goals of lowering
the total CO2 emission of Frederikshavn Municipality and thus they are acting
as a mediator between the public and businesses from the citizen-perspective
and from the business-perspective.

To get a better understanding of how this mediation can work, the group has
been collaborating with Energibyen working as third parties as well as interns
from September 2018 to December 2018.

During the internship, the group was presented with di erent focus points be-
tween them working with businesses, communications as well as end-users and
possible users of Energibyen's one-stop-shop. When the internship was nished
in December of 2018, the group concluded, that albeit Energibyen's e orts hav-
ing de nitely made an impact on a regional and a national level, most of the
work had been spread too thin. This meant that most of their work would be
delegated to the respective partners such as house owners or craftsmen. En-
ergibyen would come up with initiatives, that they would not be able to follow
through on, because of a lot of limitations being a municipalitan institution.

Energibyen being an institution directly under Frederikshavn Municipality presents
itself with some limitations as it is a public institution meaning, that Energibyen
can not try to push the market or actively help citizens choose one craftsman
instead of another. They can only provide the system for the citizen to choose.
This is especially di cult as Energibyen is an inter-institutional organisation
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1.3. LIVING LAB NORDJYLLAND

trying to mediate between citizens and craftsmen. This awkward role has been
described in Konvergens pa Tveers af Velfeerdsstaten (Salamon, Lex, and Friberg
1990, p.119).

Energibyen has to cater to both the average citizen, the businesses within the
municipality as well as Frederikshavn Municipality. Being a politically adminis-
tered institution within Scandinavia can con ict with the above mentioned goals
of Energibyen, as most politically administered institutions are to create wealth
within a municipality by being innovative as well as create growth (Salamon,
Lex, and Friberg 1990, p.115).

The limitations of being a municipalitan institution, when it comes to being
a mediator or an innovative actor will be elaborated upon in the problem anal-
ysis (2).

Growth can be a lot of dierent things such as knowledge about sustainabil-
ity, smart homes and green solutions that can create growth in the form of more
work to private businesses within the municipality. Saving money on power and
heat would be able to create an economical perspective as well.

The previous project lead to the group's continuing work with Energibyen on
their master thesis, the project's content, and actors will now be described.

1.3 Living Lab Nordjylland

The Living Lab Nordjylland (LLN) project has the objective of delivering and
placing a hybrid energy system at Knivholt Hovedgaard in Frederikshavn. The
basis of the project is to use conventional technologies to establish a mini smart
grid and will work as a research project, wherein local actors will collaborate.
The premise of the project case in present time is to test and provide data for a
thorough actor co-operation, which will end in a desired demonstration site of
the energy system.

The Living Lab Nordjylland is on the state of applying for fundings at "Det
Energiteknologiske Udviklings- og Demonstrationsprogram” (EUDP) which is a
public subsidy scheme, which provides funding for green technological projects.
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2 Problem analysis

The starting point for this project is the general interest in climate change, that
has become an even greater discussion, and an issue that has sparked political
initiatives as well as personal initiatives. We have already established this in
the prior semester project, having the opportunity to work in a political driven
organisation, as well as having conversations with di erent citizens in the con-
text of sustainable solutions towards energy refurbishment, that has its roots in
the climate change debate.

Climate change is not a new underlying construct, and to grasp upon the Dan-
ish entry to the issue at hand, we will dig into the Danish government's climate
proposal of 2018. We focus on this take to understand the underlying political
initiatives towards the issue and also to get political information that are fully
up to date.

In 2018 the Danish government released a new climate proposal with di erent

suggestions on how to lower the collective of the Danish CO2 emission through
di erent initiatives on transport, science, changes in agriculture and increased

focus on a green transition for private and business accommodations. The main
objective is to get a "climate natural" Denmark by 2050.

This new approach has come in the wake of the UN's new reports and the
Paris agreement which can only be ful lled by an intensi ed reduction in car-
bon emissions (Regeringen 2018, p. 8).

One of the main initiatives in the proposal is an extensive scale of replace-
ment of conventional petrol and diesel fuelled cars. Therefore, a part of this
proposal is to stop the sale of new petrol and diesel cars by 2030, and stop the
sale of hybrid-cars by the year of 2035. To reach this point, the government has
allocated 80 mil. DKK., which will be distributed towards the infrastructure
and the technological development in general to be able to follow the increasing
demand on power stations and so forth (Regeringen 2018, p. 17). To be capable
of going through with the proposal, the government tends to make an e ort on
the progress through The European Union, for the union to demand times for
the auto industry and the conditions they work under (Regeringen 2018, p. 17).

In proportion to the green transition of private and business accommodations,
the government's proposal is set, rstly, around private housing that are pri-
marily heated by oil burners and gas. This is to be reduced together with the



emission from the industry (Regeringen 2018, p. 31) and will be elaborated on
later.

The government will allocate 100 mil. kr. to scienti c research to the eld
of know-how on absorption and storage of carbon dioxide particles. The e ort
will embrace both technological development and initiatives towards biological
absorption in earth and forests (Regeringen 2018, p. 37).

This will supposedly be controlled in compliance with strengthening Danish
agriculture, towards a more sustainable future.

Over the last years a new focus point has entered the discussion regarding
climate change and what needs to be done. The new focal point has been about
sustainable housing and what e orts could be done to make older houses more
sustainable, within the occupants economic latitude. The increase in distance
for the district heating was one e ort, which tried to make the houses more
sustainable, in an e ort to change peoples source of heating.

As of right now 64% of the Danish households are heated by district heating
(Dansk Fjernvarme 2017). This e ort focused especially on oil-burners. Fur-
thermore, the government made a legislation in 2012 on oil-burners, and made
it legal to use oil burners if no other heat sources were available. Oil burners
that are already installed in houses, are allowed to continue being used, but if
they have to be replaced after January 1st, 2016, the resident would need to
connect to district heating, or, if not possible, to invest in other more sustainable
heating options (Energi -og Olieforum 2015). As reported by Tue Patursson,
who is an energy consultant at Energitjenesten, changing the heating system
within a household can be a confusing endeavour for the house owners, and one
of the most common barriers is the age of the house and under which relegation
the home was constructed. If the household's primary heating source is an olil
burner, the odds for the house's insulation to be su cient are not very high.
This makes for another hurdle to overcome, because district heating is only eco-
nomically viable if the house is insulated properly. This is another factor, which
can make it more cumbersome to navigate in the jungle of knowledge that is
heating systems.

The issue of knowledge is something that can be improved upon. Regarding the
knowledge of heating systems, and the issue concerning oil burners, Energibyen
Frederikshavn collaborated with the group to make an event shedding a light
on this issue. Every household in the municipality with an oil burner as their
main source of heating was invited. 130 people of the 3000 citizens, who were
invited through E-boks(governmental electronic mail service), showed up to re-
ceive information about oil burners and new technology from Energibyen and
Energistyrelsen. Energibyen had also invited di erent craftsmen, who worked
with refurbishments, district heating, heat pumps, or as an energy advisor. Af-
ter the presentations, the citizens were invited to have open dialogues with the
craftsmen about their house's situation, and what the next steps could be. The
craftsmen collected various orders during the event, and the citizen went home
enlightened and maybe even with an agreement to receive an o er, or a free
energy inspection. This event is a great example of how di erent instances of
a political institution, in this case a municipality, meet the citizens on their
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playing eld, and try to help them navigate towards a more sustainable living
(Jens Fieldnotes 2019).

Energibyen is a municipal authority, which means that they have to be un-
biased in their way of working. This was for instance apparent during the rst
phase of the OSS-project. During this phase, Energibyen reached out to every
individual craft business, looked into the scale and work pro le of the business,
and asked whether or not they would like to be a part of an updated business
register within the municipality, and furthermore, if they would like to be a
part of the OSS-project to be (Theis Fieldnotes 2019). During our internship
it was also evident, what limitations Energibyen had as a municipal authority
in regards to the Innovate project and the OSSC. Energibyen would be able to
nd private investments to the concept, while also being co-coordinators of the
process. However, since they are not allowed to invest money, or earn money
from the project, Energibyen would have to nd a business willing to take the
reins, and the majority of the responsibility. This proved to be one of the major
issues, to nd a business with the needed capacity and know-how in a contextual
eld of practising the OSSC.

Energibyen wanted to use living lab in practise as a methodology to establish the
OSSC, through a collaboration between; the municipality, the businesses and
the citizens. However, during the Innovate project, it was evident, that there
was di erent understandings of what a living lab is, which led to misunderstand-
ings throughout the project period, and resulted in even further complicating
the matter. What a living lab is, will be elaborated further upon throughout
this master thesis.

The results we gathered from the internship, and the project based hereupon,
alluded towards a still point with the citizens on one side, and the businesses
on the other side, waiting for one another to make the rst move.

From the perspective of the citizens the OSSC was di cult to grasp and com-
prehend, and therefore they were not keen to invest their money in the solution.
The citizens contemplating taking use of the OSSC, would bene t from seeing a
showcase in practise, or a more visible representation of how the concept would
unfold from their point of view. They did however, agree upon the fact that
the businesses that are a part of the OSSC would have to be unbiased, when
it came to the potential o ers, and solutions to the refurbishments, so that the
citizens would be able to have some say during the matter, as to which supplier
and the like that are to be used throughout the process (Haestrup, Rasmussen,
and Allesge 2018).

When it came to the point of the businesses, other aspects came into play.
These were mostly focused towards the economical and market aspect of the
OSSC. As of right now the craftsmen were busy, and had plenty of orders in
the future. What staggered them the most, was the need for them to chime in
with their own money, into a rather complex and unknown concept, but most
importantly a concept which no potential customers had requested before. The
businesses had to put in their own resources in form of economical capital to-
wards payments and materials without a bene cial established business plan of
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2.1. TECHNO-ANTHROPOLOGICAL INSIGHT

the OSSC. This meant that the businesses would have to be rst movers and
create their own market for the concept. The capital they would contribute to
the concept would therefore be earned back during a longer period, which the
businesses were uneasy about. The businesses leaned towards waiting for the
citizens to request the market, if need be, and then expand into it.

2.1 Techno-Anthropological insight

On the basis of what we have accounted for in the introduction and the climate
challenges surrounding the government's climate proposal, we argue that the
Innovate project is relevant in the context of connecting anthropological empir-
ical data and analysis surrounding energy refurbishment in the municipality of
Frederikshavn. Through the explanation of INNOVATE and Energibyen, this
is clearly stated as a European/world wide issue which validates the relevance
of accomplishing this project.

This master thesis seeks to expand on the development of Living Lab as a
concept in practise, through an anthropological approach to gathering data ma-
terial, which can be analysed to innovate upon the Living Lab concept. The
aim is to allow the data material collected in this project to be perceived as an
understanding of developing a Living Lab in practice and not just in theory.

The project's aim is to grasp and re ect upon the foundation of a living lab,
in the context of practising a Living Lab at Knivholt Hovedgaard, where En-
ergibyen is situated, through a rede nition based on existing and additional
data collected in the autumn of 2018 from the project surrounding Innovate
and energy refurbishments and theoretical and empirical ndings throughout
this master thesis. This will then be used to gather new data on the basis of an
upcoming living lab project "Living Lab Nordjylland" which is in the phase of
being approved.

Through this work we seek to aid Energibyen Frederikshavn in overcoming the
rst possible obstacles in setting up a living lab, and to understand the various
involved actors in what is to become "Living Lab Nordjylland”. To do this we
will try to mediate between the various actors involved in LLN, and gather their
perspectives on the basics of living labs. By doing this we intend to evaluate on
the premise of LLN based on a techno-anthropological approach, to advise En-
ergibyen and the project in its entirety to set the framework for the facilitation
and implementation of the living lab.

This master thesis' techno-anthropological insights has been cemented, it is
relevant to look into the roles we as researchers has had within the eld.

2.2 Our roles within the eld

A returning problem throughout the start of the thesis work has been to dis-
tance ourselves from the roles as interns. During the 9th semester (September
2018 - December 2018) the group worked as interns at Energibyen with di er-
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2.2. OUR ROLES WITHIN THE FIELD

ent focus points in mind. This was a good thing, as Energibyen were keen to
continue the co-operation the next semester, but meant that the group had to

take a rm step back establishing themselves as co-operative partners and not
employees at Energibyen. This will be elaborated upon later in the report in

the eldwork section (4.2).

Collaborating with Energibyen after the internship has meant, that the em-
ployees of Energibyen have an idea of what we are able to do on an individual
basis as well as our interests. When the thesis work started, we were asked as
to what focus points we would have during the spring of 2019. During our in-
ternship in the autumn of 2018 we had three di erent focus points, them being
communications, user perspective and business perspective. When we returned
to Energibyen for the thesis work, they expected us to take on the same roles
albeit it never being considered by the group.

Because of the aforementioned issues we invited two of the employees at En-
ergibyen to a talk of what to do going forwards. We had to make it very clear,
that we would be focusing on our thesis rst and foremost thus bringing our
time spent at Energibyen down and cementing ourselves as researchers rst,
collaborators with Energibyen second.

Distancing ourselves from our previous roles at Energibyen has proven to be
quite di cult for one of the group members. The member was o ered a job as
a student employee at Energibyen thus forcing the two other members to take
the reins on meetings with Energibyen, so there would be no con ict of interests
(Michael Fieldnotes 2019).

The now employee at Energibyen will also be getting information about projects
and actors, that may or may not have been possible to acquire by using En-
ergibyen as a gatekeeper to the other actors involved in Living Lab Nordjylland.
This is an issue we have to actively consider moving on with the project (4.2.1).

It is also a unigue opportunity to get a deeper insight into how they work,
communicate and collaborate at Energibyen, and it can possibly shed some
light on some of the problems Energibyen as an actor possesses, seen from a
Techno-anthropological point of view.

The aspects which has been described in the introduction, combined with the
factors presented in this chapter, leads down to this master thesis' problem
statement.

2.2.1 Problem statement

How can we as techno-anthropologists mediate the Living Lab into
a condensed, easy to understand terminology regardless of actors
involved in the Living Lab Nordjylland-project?

Now the problem which this master thesis seeks to research has been established,
it is relevant to look into existing research to create further insights on relevant
established knowledge through a state of the art chapter.
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3 State of the art

To get a better understanding of the environment we are working in as well as
the actors we are interacting with, we are looking into di erent theories and
methods concerning public organisations as well as how Living Lab has come to
be a blurred method surrounded by dissimilar theories.

The goal of this state of the art-chapter is to get a better understanding of
existing research within the elds, we would like to dive into and explore.

As was presented in the introduction within this master thesis, Energibyen is
a public institution and is thus limited in some structural ways compared to a
private institution. Being a direct product of Frederikshavn Municipality means
that Energibyen has to be a non-biased actor within the municipality and are
not able to predispose one actor or another. They have to be inter-institutional,
but are still limited in their possible market impact as a public institution (Sala-
mon, Lex, and Friberg 1990, p.113).

Energibyen as a municipalitan actor is not bound to change, so the goal with
most of their projects are to hand it over to the private sector, so they can
continue without the restraints of a public project lead (Energibyen 2018).

Energibyen being restricted as an institution in some of their work is only part
of the problem, which has been described in the problem analysis (2). The other
part is creating knowledge and changing people's understandings of sustainable
energy and the energy used within their own home.

To get a better understanding of the possible issues presented when having
to change a fundamental understanding of energy, we looked into literature con-

cerning paradigm shifts or the like, where end-users had to change their mindset
concerning fundamentals.

In Changing Interpretive Schemes and Organisational Restructuring: The Ex-
ample of a Religious Order by Jean Bartunek. Jean Bartunek is a reseacher at
Boston College in the eld of management and organisation. Bartunek argues,
that most changes to a system happen because of a leader or other high ranked
person pushing for it. It is rarely because of the end-user (J. Bartunek and
Bartunek 1984, p.357). Changing an initiative is therefore entirely reliant on
upper-management or the like. If they don't actively try and enable an initiative

or push the people below them towards a given direction, it most likely will not
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happen (J. Bartunek and Bartunek 1984, p.358).

In relation to Bartunek's organisation terminology, Energibyen is not an actor
in a direct position of power, but rather a department working as the authority
of Frederikshavn Municipality to reach their common goal of an emission free
municipality by 2030 (Energibyen 2012). The municipality itself is in a position
of limited power as they are not able to enforce relegation of green initiatives on
the citizens within the municipality, but only inform them and make the green
alternatives as attractive as can be, but as they are a public actor, they cannot
turn the citizens towards one speci ¢ craftsman, as that would have an in uence
on the free market (Salamon, Lex, and Friberg 1990, p. 114).

3.1 Individual climate perspectives and morality

Contextualising climate change in the debate, it is given that the political as-
pect is by far the most mentioned, in actively trying to make changes. This is
clearly seen through for example the Paris Agreement of 2015, where the 196
member states of the UN's climate convention (UNFCCC) agreed upon a legal
binding agreement on climate change (United Nations 2019).

What stands to question is how the individual citizens are co-operated into
these political resolutions, if their position is even taken into consideration, or
if the separate citizens are responsible for these changes. No individual can ar-
guably be excluded from being a factor in the climate pollution to some extent,
if the individual is an actor who does not have a fully climate-friendly lifestyle.
This leads to the individual perspective, which Theresa Scavenius points out.

Theresa Scavenius, who is a researcher in climate politic- and democracy from
Aalborg University, takes the individual perspectives of climate changes and the
individual moral consideration into perspective. The rst perspective Scavenius
argues is the "knowledge de cit", which surrounds the general knowledge that
each individual has a personal imprint on climate from their daily actions, and
that "we" are incapable of telling in a broader picture, just how much a person

is expected to know of general information (Scavenius 2018, p. 2). Scavenuis
also argues, that the general individual has a lack of motivation towards chang-
ing the way of climate changes, due to the fact that human beings as a whole,
are not capable of coping with moral dilemmas due to the absence of moral
psychology (Scavenius 2018, p. 2). These arguments can be boiled down to,
that for once the individual does not know the scale of their own impact to the
environment, and therefore does not know what to do in order to "make green
choices" (Scavenius 2018, p. 2). Secondly, as Scavenius puts it:

"Even if the rst argument is false, people lack an incentive to make
green choices because of the cost and availability of environmentally
friendly products" (Scavenius 2018, p. 2).

What we want to argue by looking into this article, is the demands that climate
politics have on the individual in the society. What can be demanded from
an individual to live up to the standards set by politicians and the debate on
climate changes in general?

Techno-Anthropology 14 tan10aal2019-4



3.1. INDIVIDUAL CLIMATE PERSPECTIVES AND MORALITY

Scavenius sets up a dilemma whether to excuse people's moral de cit, through
an example on public transport. As she writes

"If Peter is living in an area without public transportation, it is
impossible not to have a car. If Peter wants to reduce his ecological
footprint, he needs to move to another city or country with a more
climate-friendly public infrastructure. " (Scavenius 2018, p. 5).

We can use this quote by re ecting on the vision of living standards, and the im-
portance of sustainable developing on already known technologies, for example
in the public transport sector, or house refurbishments. Through our existing
living standard, it can be argued that the common individual has created for
themselves a way of living that is (due to technology in ex. transport or in
general convenience) unbreakable because it has become a standard living. It
also relates to the issue we have established in the problem analysis, about how
people are not willing to invest in for example energy refurbishments, because
the lack of for example the nancial incitement, whereto individuals in a demo-
cratic society without voluntarily committing themselves cannot be forced to
change, therefore avoiding climate impairment (Scavenius 2018, p. 6).

We will use this argumentation towards the relevance in establishing the Living
Lab at Knivholt, where technologies can be implemented and, for business pur-
poses, displayed and promoted, and for scienti ¢ purposes be monitored whereto
it can be further developed on.

3.1.1 Understanding innovation

As has been elaborated upon in this State of the Art-section, Scavenius and
Bartunek whole heartily disagree on the basics of applying innovation or getting

users to understand or adapt to a new system. Bartunek argues, that innovation

and the incitement to innovate is based from the top down. Alas, having a boss
or other entity of power forcing or otherwise enabling the users below the person
to use a new system or technology. It is illustrated here:
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Figure 3.1: "Relationship between second-order change in interpretive schemes,
organizational members' actions and emotional reactions, and organizational
restructuring” (J. Bartunek and Bartunek 1984, p. 357)

As can be seen in the gure, each possible change to a part of the system will
have a direct or an indirect in uence on other parts of the system. To better
understand Bartunek's illustration, we are breaking down the model into their
respective parts.

Environmental changes can be a vast amount of di erent variables outside
of the system or organisation's control having an in uence on the organisational
structure or otherwise changing the system.

This leads directly to Changing Interpretive Schemes . Dealing with the
change may manifest itself in the members of the organisation.

Emotional Reactions of Organization Members are the users understand-
ing of the change which, if extreme enough, might lead to them actively trying
to change or adapt to the outside variable and thus leading toActions by
Organization Members

An action created by the users of a system might in turn lead to anOrga-
nizational Restructuring if the problems faced are big enough to warrant
such a change.

All of the above mentioned situations will have a direct in uence on the Or-
ganizational Leadership  within the system or organisation. If the members
of the organisation call for a change by the leaders, the leaders or higher ups
will have to react accordingly. If the leaders try to implement a change in the
organisation, it will a ect users within the system one way or another (J. Bar-
tunek and Bartunek 1984, p. 358).
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Bartunek argues, that while a new technology may have a direct in uence
throughout a whole system, it will both modify and a ect the rest of a given
system in one way or another. The decision to change a system or technology,
however, is entirely reliant on the action takers - such as an organisational lead-
ership (J. Bartunek and Bartunek 1984, p. 356).

One thing to have in mind discussing where the responsibility may lay as well
as where, this master thesis would focus, is, that Bartunek wrote the article in
1984, where technology as well as the understanding of such is entirely di erent
from what it is today, whereas Scavenius wrote her article in 2018 having a more
direct comparison to newer technology as well as individuals having a di erent
understanding of technology.

Therefore it will make more sense to actively use Scavenius when it comes to
the direct comparison between technology and the end-user as it will be more
relevant than Bartunek in that sense. It is, however, important to keep in mind
what a decorated gure can do to implement new technologies or systems in a
working environment.

3.2 Existing Labs

Going into this project, wanting to advice on facilitating the Living Lab at
Knivholt Hovedgaard, we want to take a close look at other similar test sites,
where sustainable and green technology platforms are showcased. It will be
structured as a presentation of the di erent "Labs" that we nd interesting in
the perspectives of creating the Living Lab at Knivholt, and where certain sim-
ilar possibilities can be drawn.

Green Tech Center (GTC) is located in Vejle, Denmark, and contains a
large area of assembled accommodations; Green Tech House, Resilience House,
Green Tech Lab, Green Tech Park. The site displays a large range of di erent
green technology solutions such as wind, electrical vehicles, solar power etc.

GTC consists of various green innovation businesses who have their daily work
in the facilities presented by GTC and through this, GTC are able to showcase
products. The site can be seen as a test facility for upcoming green technology
solutions or products, developed by smaller entrepreneurs, as a stepping stone
before going into the market (Green Tech Center 2018). By working closely with
GTC, the projects are able to get investors from their "Investment Days" events,
where possible investors gather to see what projects may be worth funding in
the future. This correlates very well with GTC's "Smart Energy 2 Market" a
project that aims to push the ideas to market.

GreenLab Skive is a park in Skive Municipality focusing on renewable and
clean energy solutions as well as resource e ciency. Skive is a center point of
Denmark's electricity network as well as the gas infrastructure and thus presents
a lot of collaborative possibilities within the project.

The very location is organised as its own smart grid, where the partners are
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encouraged to exploit and develop the grid. The supply and demand of the
grid is equally balanced between project partners, so they are able to focus on
optimising their e orts.

GreenLab Skive is more of an "energy playground" (GreenLab Skive 2019).
Unlike GTC, it is less focused on pushing the ideas to market, but is more re-
search focused in getting it right. Their aim is "to become the leading centre for
integrated green energy, intelligent grid and sustainable productioh(GreenLab
Skive 2019).

H2020 SMILE project  is a Horizon2020 funded project consisting of nineteen
di erent partners from di erent European countries. The goal of the project
is to demonstrate di erent smart grid technologies, based on three di erent is-
lands, whereas the Danish island Samsg, together with Madeira (Portugal) and
Orkney Islands (UK) are the foundations of the project.

Besides developing the technologies, the aim of the project is to establish mutual
learning processes for development teams around the European Union to prac-
tise the same language in future replication and development (Horizon 2019a).

These existing labs are presented to show that similar projects have been facil-
itated. There are some clear similarities in relation to the LLN project, which
seeks to implement an integrated energy system. The existing labs does not
use the living lab terminology, whereas LLN uses this as a main factor in their
project. Therefore it will be relevant to into research concerning the living lab
terminology, to obtain knowledge on the subject.

3.3 Urban Living Lab

Grasping upon the general understanding of Living Lab, we as researchers have
acquired through our 9th semester internship project, we will look into the un-
derstanding of Urban Living Labs, due to its close comparison to how we have
previously worked with living labs. Simultaneously the Urban Living lab (ULL)
will be accounted for in the context of experimenting with smart grid technology,

to pick up the understanding of living lab as a process towards experimenting
with various socio- and technical aspects of designing and facilitating technolo-
gies.

In the book Urban Living Labs - Experimenting with city futures, Anthony M.
Levenda, who is a Postdoctoral research fellow in Future of Innovation in So-
ciety, at Arizona State University, accounts for the fact that new interventions
towards lowering carbon emissions is a process from governmental grounds.
To do so there has been an upscale in the focus of consumer engagement to
test, and through these tests, understand how cities can implement newsmart-
technologiesin a smooth transition (Levenda 2018, p. 52).

The idea of ULL is the experimentation of technological implementation in
the real world, through social arrangements, in which various actors interfere
in the same focus point, and reaches from citizens, government, researchers to
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industry, all connected (Levenda 2018, p. 52).

Levanda states that the experimentation in which living lab o ers indicates
a new way of establishing relations between all the phases in the line of actors.
The relation has to grasp from producers to consumers, to the infrastructure
and practices (Levenda 2018, p. 54). It is important to state that Levanda iden-
ties ULL, not as a speci ¢ model for living labs, but as a transparent box of
methods all connected to the premise of a living lab.

As we worked throughout our internship, conducting data from various sources
and through di erent methods, we were introduced to the methodology of living
labs. This method was seen as a combination of ethnographic methods applied
onto the municipality of Frederikshavn, which was the basis of the case. There-
fore, when using the understanding of Levanda's ULL we as researchers now
identify it as a living lab applied on the urbanisation (city if you will), and
even further as applied onto parts of a city, where demographic changes have
an in uence on the uni ed product at that time.

Levanda does not distance his thoughts of ULL, from the mentioned perspective
above. He identi es ULL as a simple test-site only established for technological
testing, which is called urban test beds(Levenda 2018, p. 59).

The mentioned Innovate project was set to be devised in the living lab method,
where various actors were to meet on di erent speci cations within the project
(2). The Innovate project's idea of the living lab, was to establish a lab where
the main actor was Frederikshavn Municipality. This included the municipality
itself, the di erent businesses (craftsmen, energy advisors, architects and such)
and the citizens. This understanding of a living lab di ers from Levenda's un-
derstanding of an urban living lab, in the sense of how a living lab is perceived.
From Levenda's point of view, a living lab would consist of a small test bed,
or segments of the municipality, where the understanding of living lab from the
perspective of the Innovate project, were to include the municipality as a whole,
and then develop it from the ground up. The Innovate project along with this
master thesis is based on perspectives of the same understanding of the living
lab, meaning that for the living lab to be bene cial in a municipal view, The
living lab must be comprised of all the potential actors. By law the municipality
are not permitted to pick and choose whoever they see t, everyone has to be
heard and asked, to be a part of the living lab (1.2).

Summarized, Lavenda's understanding of a ULL can not be established in a
Danish municipality, and therefore another understanding and de nition of the
living lab would be needed to begin the process of practising a living lab in
Frederikshavn municipality.

The existing "labs" and research regarding living labs will be used moving for-
ward as a frame of reference, while a further investigation of the theory sur-
rounding the living lab methodology will be conducted in the theory chapter

(5).
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4 Fieldwork

In this chapter a presentation of the conducted eldwork involving the Living
Lab Nordjylland project, the actors involved in the project and the eld of
research will be elaborated on.

4.1 Living Lab Nordjylland

Throughout the process of conducting data within this project, we are working
towards the understandings of Living Lab, and therefore we nd the project of
"Living Lab Nordjylland (LLN)" interesting. We are using the LLN project as
a case surrounding the outlook of using the term "Living Lab", as the under-
standing of "Living Lab" as a term is vastly di erent from actor to actor and
to us as researchers.

4.2 Fieldwork in practice

Most of the eldwork conducted throughout this thesis has been done from
September 2018 through June 2019, and to some extent, even before that.

We started an internship at Energibyen in September of 2018 together with
a Living Lab consultant, who was researching how to get more people to invest
into sustainable housing and housing renovations. As has been described earlier
on in the project, this was very much in line with Energibyen's goal of spreading
knowledge about the sustainable possibilities. We, as students, were then given
di erent roles within the organisation while having our own interests in mind.

The group was divided into the end-user perspective, the business perspective
as well as communication by Energibyen. The group was able to share experi-
ences throughout the internship as we were sharing an o ce we could use freely.
We were even provided with a key for Energibyen thus cementing our role at

Energibyen as "natives" (Spradley 2003, p. 8).

By being natives of Energibyen, we were seen as employees in the same way
as any other job, providing us with the ability to introduce ourselves as in-
terns at Energibyen to informants and not as students from Aalborg University
and thus possibly providing us with di erent information than if we were to
introduce ourselves as students. This could both be a good and a bad thing,
however, as we were more reliant on the informant's perception of Energibyen
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and Frederikshavn Municipality. This goes both ways, however, as some people
might not have anything good to say about Aalborg University, but are fond of
Frederikshavn Municipality and vice versa (Spradley 2003, p. 47).

The group member focusing on the end-user perspective worked closely together
with the Living Lab-consultant in both interviewing the end-users about their
habits and their view on sustainability. The main focus of the task was to
investigate, if they would be willing to invest into their own homes to make it
greener or more sustainable. This work was then illustrated in an article written

in collaboration with the consultant and the rest of the group.

4.2.1 Employment in the eld

As mentioned in the problem analysis, one of the group members is working
as an employee at Energibyen. This was something that we made sure to take
into account during this master thesis. He was able to receive a more in depth
view of how their daily work schedule, and what their role as an actor was.
Furthermore, during the data collecting, when Energibyen had to be interviewed,
it was decided that the two other members conducted this interview, while the
third member, who was employed at Energibyen, were to not be a part of the
interview, to make sure this would not have any in uence on the data collected.

4.2.2 Actors

Choosing the informants for the data collection for this project, we looked
into the EUDP application for the Living Lab Nordjylland-project, to get an
overview of the existing actors chosen for the collaboration in creating the "mini
smart-grid" and the living lab at Knivholt. It is important to note, that the
informants were representing the institutions collaborating on LLN, therefore,
the actors are to be seen as institutions rather than individual actors within the
project.

In this section the di erent actors we have encountered in our data gathering
will be shortly presented.

Aalborg University

At the 15th of April, we had an informal meeting with the project lead of Liv-
ing Lab Nordjylland, who is an associate professor at the Department of Energy
Technology, at Aalborg University.

The meeting was to gather a consensus around our intentions working with
the LLN, and the actors motivations trying to get the funding for the project.
We were also keen to hear how the application process was going.

Nord Energi Net A/S

As Living Lab Nordjylland has to use power to function as intended, Nord Energi
Net A/S was approached to participate in the project, since they deliver power
and provide the infrastructure concerning everything from ber optical-cable in
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the ground providing internet and to the electrical grid, powering everything
north of Aalborg.

Nord Energi Net A/S is a public institution providing both the infrastructure as
well as the end-product of electricity in Northern Jutland. On top of that, they
own the electricity meters setup in every home across the region (Nord Energi
Net A/S 2019). As of right now, they are not included in any practical way in
Living Lab Nordjylland, as the project itself is still in the starting phases. They
have signed on to provide 75 hours of labour, however.

The representative from Nord Energi saw the living lab as an opportunity to
try out a system in practice rather than on paper. According to him, there were
no economical incentives to speak of, but the project provided them with the
possibility to try some systems, that had not been tested at the time. It was a
test of possible future scenarios Nord Energi might encounter in a real situation.

Energibyen

Energibyen has been described earlier on in the report concerning the group's
relationship with the entity as previous interns and now as informants regarding
Living Lab Nordjylland.

On Thursday 9th of May the group went to Frederikshavn to interview En-
ergibyen concerning their role in Living Lab Nordjylland. To get a proper
comparison between the di erent actors, their understanding of the project as
well as their role, the same interview guide was used in all of the interviews.
The interview guide can be seen in the methods section of the report (7.1).

Unlike Nord Energi Net, Energibyen focused heavily on the direct collabora-
tion between the actors within the project and on Energibyen providing the
Energy path for free use by the other participants. Energibyen's main objective
with Living Lab Nordjylland is to provide a platform, that can go from small
scale to full roll out. It is supposed to be a proof of concept.

Energibyen's task within the project is to act as a mediator between the partners
in the project to make sure the project is going as expected and to assemble the
co-operative businesses who are a part of delivering the integrated technologies
to the system.

Kamstrup

On the 23rd of May, we had a Skype-interview with a representative from Kam-
strup concerning their involvement in Living Lab Nordjylland. Kamstrup are
the producers of the electrical meters measuring the power going into the sys-
tem within the smart grid. Not only are the meters able to measure the amount
of electricity being used, but also the quality of the provided electricity. As
Kamstrup has never participated in a project, where di erent forms of energy
(solar, wind and other) are to collaborate in a smart way, they would need to
make sure, that the quality of the electricity provided meets their standards.
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According to the informant from Kamstrup, the new electricity meters are per-
fect for such a use case as the smart grid, as they can measure the electricity
used on an hourly basis, whereas the older models were measured bi-yearly (13).

Lithium Balance

Lithium Balance is also a business who is to be a part of LLN. They work with
batteries, and through this storing of additional energy, which can then be used
when there is no wind to power the wind mill, or such. Their batteries are to
be implemented as a part of the mini smart-grid to store additional energy and
supply it to the smart-grid in times of low energy supply. This is some of the
newer aspects of a mini smart-grid which have not been tested immensely. It was
however not possible to get in contact with Lithium Balance, and interview them
for this master thesis. This means that Lithium Balance will not be directly
part of this master thesis, but they will be mentioned peripherally throughout
the thesis.

4.3 Energy Trall

In this section a description of the Energy Trail located at Knivholt Hovedgaard
in Frederikshavn, will be presented from the point of businesses and home own-
ers and illustrated to get a hold on the various parts of the trail.

The energy trail is created as a showcase of dierent sustainable energy so-
lutions. From larger scale operations such as wind-turbines, heat pumps, lake
heating and solar panels, onto smaller scale energy sources such as a body bike,
transforming exercise into electricity (Energibyen 2019). It is presented virtually

on Energibyen's website, which gives an overview over the di erent installations
and also possibilities for homeowners to borrow thermal cameras, and try out
the electrical bicycle.

The Energy city as mentioned, wants to be the spokesman for the citizens while
trying to connect local businesses into transferring some of their product port-
folio into becoming somewhat sustainable. Therefore, the energy trail is set up
to cater both the citizens of Frederikshavn municipality, and the businesses in
the municipality.

For the business development point of view, the trail is for businesses who
produce or have expertise in sustainable products, to display their products at
events at Knivholt (Energibyen 2019). It is a part of the business network which
Energibyen has established, where local businesses e.g. craftsmen businesses are
able to connect with each other.

For the citizens, with homeowners in mind, the energy trail is created as a
walk through. It is possible to get a guided tour to visually see energy installa-
tions in full scale, as a guide to "feel" the installations as tting or not for their
homes (Energibyen 2019).
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4.3.1 Walk through

To get a proper understanding of the potential the energy trail possesses, the
di erent parts contained within will be elaborated below.

First o, we have the lake heating. According to Energibyen, it is one of the
lesser known potential forms of energy. It does require a lake to work, which
severely limits the potential amount of users. It works by having a closed system
connected to a heat pump, that draws heat from the water in the lake. When
the heat has been used, a circulation pump sends the water back into the lake.
Energibyen concludes, that the average heating bill can be cut in half using lake
heating, if the house is well-isolated and without draft. The initial cost is rather
high, but so are the savings in the long run (Energibyen 2019).

Figure 4.1: The lake used for heating at Knivholt Hovedgaard.

The next part of the Energy Trail are the solar panels mounted on top of the
west building at Knivholt Hovedgaard. The panels provide both power and heat
(through a heat pump) to the kindergarten at Knivholt as well as the nature
museum.

Solar panels are one of the more well-known green forms of energy in Denmark
and have already been installed in many homes in the country. The average
solar panel has a production of around 4600kw pr. year, whereas the common
household consumes about 4100kw pr. year (Energibyen 2019). Technically a
household can produce 100% green energy from solar panels, but as the power
is not able to be stored, a lot of the generated power goes to waste.
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