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ABSTRACT

This thesis examine the use of nature-based solutions in the city environment of
Copenhagen, and how it can contribute to a sustainable transition. This will be done
through a case study surrounding facade plants, and in close collaboration with Miljgpunkt
A21 Inner city - Christianshavn. We are examining how we as techno-anthropologists can

use the tool provided by our study to contribute to the field in which we immerse ourselves
in.
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Summary

Denne opgave er et tekno-antropologisk studie af facadeplanter som et teknologisk
lasningsforslag i Kebenhavns streben for baeredygtighed. specialet er udarbejdet pa
baggrund af diverse interviews og litteratur research. Vi belyser mange af de fordele
facadeplanter indebeerer, bade set fra et miljgmaessigt perspektiv, men ogsa i forhold til det
faktum, at det er en lgsning der gennem dens vertikale udformning, kan veere en del af at
lette det stigende pres der er at finde i Kebenhavns gader. Kabenhavns gader, bliver i denne
opgave belyst som de horisontale flader. Vi giver gennem brugen af STS tilgangen Large
Technical Systems et bud pa hvorfor det kan vaere svaert at implementere nye Igsninger i

Kgbenhavns by milja.

ANT bliver derefter benyttet som et epistemologisk vaerktgj til at beskrive det felt vi har
indgéet i, samt skabe forstaelse for hvorfor og hvordan aktgrer skaber nye relationer, samt
give en ide om hvad der skal til for at skabe aendringer i netvaerket.

Vi argumenterer for, hvordan et paradigmeskift i den kontekst kan veere behjeelpelig. Med
dette menes der at man skal ga veek fra tankegangen om at natur kun skal eksistere i
bestemte afgraeensede omrader sdsom parker. De skal i hgjere grad indtaenkes som en del af
byens anlaeg. P4 denne méade bliver naturen en mere integreret del af byens opbygning, og
man sikre sig at naturbaserede Igsninger sasom facade planter far anderum til at “blomstre” i

et system hvor der allerede er kamp om pladsen.

Vi vil igennem en revurdering af Miljgpunktets katalog belyse hvordan man igennem brugen
af scripts sdsom Mlljgpunktets katalog, kan enrole og mobilisere nye aktagrer og derved gar
det “nemmere” at skabe et succefuld facadeplante. derudover kommer vi ogsa med et forslag
til hvordan transition management kan bruges til formalet at mobilisere potentielt vigtige

aktorer.
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Introduction

On 25 September 2015, the world leaders adopted an unprecedented ambitious and
transformative development agenda at the UN summit in New York (UN, 2019, A). This
agenda will until 2030 set a course towards a more sustainable developed world for humans,
but also for our planet as we know it today. The agenda constitutes 17 global goals, which all
commit UN’s 193 members to abolish global issues like poverty and starvation and focuses
on improving topics like education, peace and environmental sustainable developments. The
17 sustainable development goals of the 2030 Agenda for Sustainable Developments came
into force on 1 January 2016 (Project Everyone, 2019, A). The agenda acknowledges that
social, economic, environmental developments and international corporation are closely
linked in the vision of achieving sustainable developments. The 17 global goals for
sustainable development is an extension of the eight “2015-goals”. The 2015-goals have
proven that if the political willpower is present it is possible to reach the desired results
(UNDP, 2019). The global goals are not legally binding and governments are expected to
take ownership and responsibility of the establishment of the national policy framework,
which strives to achieve the 17 goals (UN, 2019, B).

The 17 global goals each have their own specific field of interest, which they aim to target
with different guidelines though they are free for interpretation, by each nation and

organization.

Global goal number 11 states that more than half of the world’s population have migrated to
urban environments (UN, 2019, C). The prognosis is that by 2050, 6.5 billion people
equivalent to two-thirds of the world’s population will live in an urban environment. In the city
of Copenhagen the average population have since 2008 increased from 1,645,822 to
1,835,562 people (Danmarks statistik, 2019). This is more than a 20 % increase within the
last 12 years, which makes Copenhagen the second fastest growing city in Denmark
(Kgbenhavens Kommune, 2018, A). One of the reasons for this is that there is a higher rate
in births than there is in deaths and that migration from smaller towns outside of
Copenhagen has increased and that younger people are migrating to Copenhagen, both
from other cities outside of Copenhagen and from cities outside of Denmark (ibid.). The
increasing number of citizens in Copenhagen, leads to the fact that there is less space for

the individual citizen. Copenhagen is the city in Denmark with least square meter available



TAN Semester 10 AAU CPH d.07.06.2019
A. Reffeldt , M. Helmershgj-Johnson, M. Rasmus Loldrup

per citizen, here the average citizen has 40 square meters. The increasing migration to
Copenhagen have had the effect that the municipality of Copenhagen from 2007-2016 have

built more than 2,000 urban housing situations (Kebenhavens Kommune, 2018, A).

If we do not change the way that we build and handle our urban spaces we will not be able
to reach some of the sustainable developments the 17 global goals thrive for (Project
Everyone, 2019, A). Goal number 11 “Sustainable cities and communities” are divided into
10 sub-targets. One of the targets in goal number 11 is found in section 11.3 (ibid). This
section states that the development of the city has to be more inclusive and sustainable. Due
to urbanization city planners argues that it is important to integrate capacity for citizens to
participate in human settlement planning (ibid). In section 11.6 (ibid) it is stated that before
2030 negative environmental impact like air pollution has to be reduced. The section of 11.7
(ibid) states that by 2030 cities have to provide access to safe and inclusive green spaces.
Another goal focus around sustainable solutions is global goal number 9. Global goal
number 9 “Industry, innovation and infrastructure” focuses on building sustainable
infrastructure and industrial solutions in order to support both economic development and
human well-being (Project Everyone, 2019, B). When global goal 9 is mentioned in this
project it will more specifically refer to sub-target 9.1 “Develop sustainable, resilient and
inclusive infrastructures” as this target concerns the development of sustainable and resilient

infrastructure (ibid).

Copenhagen Municipality Technical and Environmental department published the agenda
strategy “Baeredygtige sammenhaeng, Agenda 21-strategi for 2016-2019” (Kebenhavns
Kommune, 2016, B). This agenda 21-strategy is written by Morten Kabell who at this time
was the Mayor of Copenhagen Municipality’s Technical and Environmental department. The
Agenda 21-strategy is Copenhagen Municipality’s suggestion to implementing and facilitate
nature-based solutions inspired from the 17 global goals. The agenda 21-strategy seeks to
facilitate environmental work, along with a host of other sustainable initiatives. The agenda
21-strategy wishes to create a better and healthier life for people who live, work, travel and
operate within the cityscape of Copenhagen (ibid). It suggests that one of the ways to do this
would be by creating more nature in the city. Beside the health benefits of nature in the city it
will make Copenhagen and the citizens within better prepared for some of the future climate

changes the world is facing today (ibid).
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The vision and mission of both the 17 global goals and Copenhagen’s Agenda 21-strategy is
partly to be a part of solving some of the issues the environmental changes are causing to
humans and partly some of the issues human and urbanization is causing to the
environment. The goal is that the changes are sustainable developments both in the aspect
of general climate changes, but also in the aspect of human health and well-being.

Over 30 years of research have shown that urban nature-based solutions have a positive
effect on humans physical, physiological and social well-being and at a very low economic
cost (Shanahan, et al., 2015). Urban nature has proven to overcome issues such as air
pollution in densely packed cities, and that “green pathways” motivates citizens to use the
city as their gym and thereby prevent lifestyle related diseases, like obesity and diabetes.
These health related issues are proven to be worsen be the environmental issues that the
world is facing, especially in urban environments. Exposure to green spaces have a
restorative effects and reduce the symptoms a person with stress experiences (ibid). This
could be beneficial since 25% of the citizens in Copenhagen have used their health
insurance in relation to stress or the symptoms that follows (Frederiksen, 2018). Beside the
health aspect of urban nature it also enhances the city’s biodiversity and environmental
sustainability (Shanahan, et al., 2015). Research like the above mentioned points to the fact
that sustainable nature-based solutions in an increasingly growing city like Copenhagen is

something that could beneficial for the environment and the citizens.

Organisations like Miljgpunkt Kabenhavn, Agenda 21 - for baeredygtig sammenheeng. Indre
by Christianshavn are working with facilitating, initiating and planning sustainable nature-
based solutions in Copenhagen. Their work focuses on 9 of the 17 global goals for
sustainable developments (Miljgpunkt, 2018, A). Miljgpunktets (MP) work is based on an
annual plan valid for a 2-year period (Miljgpunkt, 2019, B). In MP’s annual plan one will find
five projects each of which is put in the context of one or more of the global goals. The third
project in the annual plan is “Gran By, klimatilpasning og baeredygtighed” (ibid.). This
project concerns sustainable nature-based solutions in Copenhagen and is put into context
of the global goals number 11, 12, 13, 15 and 17. All the benefits of nature-based solutions
like the reduction of noise, stress, pollution, heat etc. in Copenhagen, is stated and argued
for. Beside this trees, green roofs and facade plants are suggested as a sustainable nature-
based solution to solve these issues at a rather low cost. In specific the topic of facade
plants as a sustainable nature-based solution in Copenhagen is interesting, since it as a
nature-based solution do not put Copenhagen's already occupied horizontal spaces under

further pressure, since facade plants are a vertical solution.
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Sustainable nature based solutions are of great importance since the modern metropolis is
under pressure and a wide range of different urban environmental issues are being faced.
According to an article from 2014 air pollution has been the cause of premature death of
more than 300-500 citizens in Copenhagen each year (Hjersing, 2014). A more recent article
paints an even more bleak picture of reality since it states that the number of premature
deaths are close to twice as high as previously determined and in average causes the citizen
to lose an estimated 2.2 years of their life expectancy (Aagaard, 2019). Air pollution is not
the only sinner in the city and issues like stress is becoming an epidemic in the large cities,
as it have been shown that the citizens living in an urban environment have more activity in
the areas of the brain connected to stress (Kennedy and Adolphes, 2011). Increasing global
temperatures can besides create general discomfort, which can lead to heat strokes also
exacerbate problems of air pollution, since more energy have to be produced to cool of
residents in order to compensate for the increased heat (Miljgpunkt, 2019, C). These harsh

realities is what has lead us to the following research questions:

Research question

A critical questioning about how a nature-based solution like facade plants, can
contribute as a sustainable development, by solving some of the environmental
issues the city of Copenhagen is facing.

The aim of this thesis is to 71.) understand the complexity of the socio-technical system that
nature-based solutions like facade plants have to be a part of and why the implementation of
nature based solutions is complex. Through the understanding of the nature-based solution’s
socio-technical system, we will 2.) examine what key actors have to do with a nature-based
solution like facade plants, in order to facilitate and sustain it as a nature-based solutions in
Copenhagen. 3.) Investigate how we as researchers can contribute to the process of

developing nature-based solutions, through the use of scripts and transition management.

We find the field of facade plants interesting due to the fact that we see it as an untapped
resource in the perspective that Copenhagen has an increasing number of citizens. Scientific
research has proven that facade plants have various positive properties in terms of
improving air quality, reduce stress and the symptoms here of and lowering the rising
temperatures in cities. It is also a resource that can be established at a very low cost, but

with many benefits.
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As techno-anthropologists we see, analyse and understand the world is comprised of
various socio-technical systems. We believe that the world is composed by human and non-
human actors both with their own agency, behaviour, visions and goals. And that these

create the possibility for us working within the field of science, technology and society (STS).

Our techno-anthropological background gives us the tools to understand and work with
socio-technical systems. By using the theoretical framework of Actor Network Theory (ANT)
and Large Technical Systems (LTS) we can gain insight and the ability to analyse some of
the technological processes and networks surrounding nature-based solutions in
Copenhagen, in specific facade plants. Our project examines micro, meso and macro levels
of interests, since these are highly linked to each other. As opposed to traditional
anthropology we are seeking to describe practices and social dynamics this project has a
clear aim to ask a critical questions concerning the process of becoming sustainable nature-
based solutions in an urban environment. The traditional anthropology ethnographic
approach is usually being described as being the “fly on the wall” approach , as the goal of

the ethnographer is to have little to no impact on the field in which they operate.

Reading guide

The aim with our reading guide is to give the reader an understanding of the thesis structure,
as well as an introduction to our theoretical choices and methodology. The structure of the
thesis has been divided into 5 chapters in chapter 1 We will first start off with an introduction
of our previous action research project “When the roses came to the city”, both in order to
give the reader an idea of what kind of knowledge we had going into the new project, but
also in order to explain how our new project separate itself from the old and build of itthe
reason for this will be elaborated further. we will then present a literature review were our
litterature is introduced and put into context to our problem formulation. The literature is to be
understood as a part of our argumentation for why facade plants should be seen as a

sustainable nature-based solution in an urban environment like the city of Copenhagen.

In Chapter 3 “From the Desk to the Field” the reader will be introduced to our methodology
throughout this thesis. In the “Large Technical Systems” section we will use our techno-
anthropological approach to analyse the road-system of Copenhagen as a Large Technical
System, that the nature-based solution of facade plants has to become a part of. Critical

qguestions concerning our qualitative data findings will be put in to context to the theory of

10
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“Large Technical systems”. This will be followed by chapter 4 which uses the theoretical
framework of Actor Network tTheory as an epistemological tool in order to understand and
describe the dynamics of the field. Terminology such as the concept of “translations” will be
utilised to describe our findings. Chapter 5 is envisioned as a discussion chapter in which we
try define the role of facade plants and how it specifically can contribute to a paradigm shift
in how nature based solutions are integrated in urban environments. Chapter 6 will propose
two ways in which changes toward a city more inclusive of facade plants can be achieved.
The first is a bottom up approach in which, we by allying ourselves with the organisation
Miljgpunkt indre by og Christianhavn, try and facilitate local initiatives with facade plants.
The second section of this chapter will explain and propose the use of transition
management as a method to how a top-down approach could be facilitated. This is followed

by our conclusion.

When the roses came to the city

At our 9th semester we conducted a project called “When the roses came to the city”. It was
an action research project conducted in close collaboration with Miljgpunktet indre by
Christianshavn, in which we worked with them on one of their projects called “Roses to the
city”. The project was about bringing more facade plants to the city by stimulating the local
community in various ways. Also as the title of their project suggest this mainly regarded
roses (Miljgpunkt, 2017, C).

Since aspects and findings from our former project will be referenced during this paper, we
find it necessary to briefly outline the most important aspects of our 9th semester project. We
find it important to give the reader this information, since this paper both contain some
elements, which is a continuation of our former project and also forms the foundation of our
prior knowledge concerning facade plants. The former project likewise inspired us to do this
project, since we felt that many aspects were still left uncovered and new perspectives could

contribute with better and broader context and understandings.

In our former project we investigated “how we as researchers could support and facilitate the
citizens planning and establishment process of facade planting” to paraphrase our problem
formulation at the time (Reffeldt, Helmershgj-Johnson, Loldrup 2018). In addition to the main

question we had three sub-questions those being:

11
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- What are the locals and Miljgpunktet’s existing experiences revolving facade
planting, both current and former?
- How is the interaction between Miljgpunktet the municipality and the locals?

- What is crucial for “Roses to the City” to succeed as a project?

To shed light on these questions we conducted various interviews with employees at MP,
some of the locals which had been affiliated with MP in their facade planting endeavours and
eventually also two employees at the municipal branch called Technical and Environmental

Department (TEA) which are responsible for the legal aspects of facade planting.

The following is a broad summation of findings from the project.

- Through extensive literature research and interviews with experts we found that
facade plants have various positive properties which can play a role in achieving
environmental goals. This research also shed light on many of the misconceptions
about facade plants, such as how their ability to damage walls and facades are

largely overstated.

- We find that expert knowledge has been critical in successful facade planting
processes. Both in terms of the knowledge that organisations such as MP can
provide, but also in terms of how one local might draw inspiration from other facade

plant projects, seeking advice from those people as well.

- We contributed in creating changes with the introduction of an official facade plant
application form. During our initial talk with MP it became evident that one of the
fundamental issues in regards to facade plants was the fact that no readily available
information existed in regards to legal specifications, locals had to follow when
wanting a facade plant. Most commonly, facade plants require you to dig a hole in
the section of the sidewalk that connects to the face of one's building, and to do this
you need to obtain permission from the municipality. The lack of transparency in this
regard has led to many locals in Copenhagen planting without permission as
observed by MP. This was one of the motivating factors, for them being interested in
having us to research this subject. One of the end products of our project was that
through inquiry we eventually had the municipality make an official application form,
which is currently available on their webpage (Kgbenhavens Kommune, 2018, B).

The introduction of the application form will hopefully empower various actors, and

12
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make the process of applying more easy and transparent for the locals.

- Locals allying themselves with other actors with knowledge, enthusiasm or physical
ability, showed to be a commonality amongst the various informants we had been in
contact with, and we believed it to be of great importance to a successful facade
planting process. Before the introduction of the application form, we also speculate
that it likely is a necessity to ally oneself with actors having the knowledge of how to
navigate the “system” due to lack of transparency in terms of initiating and moving

forward with one’s project.

We ended the paper by proposing several future solutions a couple of which related to MPs
inspiration catalogue, which we due to time constraints did not have possibility to implement.
In this paper we will however, make an overhaul of the catalogue as part of exemplifying
how changes towards more sustainable solutions can be achieved through our accumulated

knowledge.

With our current project we want to tread new ground differentiating our focus from prior
research by including a broadened perspective. The former project was framed by our action
research approach and close collaboration with MP, this is much less the case this time.
Some aspects of our new project can be considered as a continuation of our former project,

such as how we as previously mentioned have remade MPs catalogue.

While we did examine the properties of facade plants during our previous project the
knowledge gained was somewhat limited in scope. We want to remedy this by putting an
added emphasis on the macro perspective of “nature based solutions” and what role that
facade plant can potentially fulfill, pinpointing how exactly it “fits in” amongst all of these
solutions.

In this respect we want to introduce the theoretical framework of Large Technical Systems
(LTS) to describe mechanisms of imbedded infrastructure and how it reacts to changes and

new addition such as Face plants.

We also want to move between micro and macro, by explaining how transitions can be
achieved both by bottom up momentum as exemplified by the redesigning of the catalogue,
towards ultimately exploring a more top down approach through the use of transition

management.

13
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A nature-based solution as facade plants is only a fraction of what the term “nature-based
solutions” can cover upon. We find it necessary to explain the term in the way that we as
techno-anthropologists perceive the term and have chosen to work with it in the perspective

of an urban environment.

Nature-based solutions in an urban environment

This thesis makes use of the term “nature-based solutions” to describe new and already
existing projects, that incorporates nature such as plants and trees. We were initially
introduced to the term by the researcher Niki Frantzeskaki who uses it in her studies. She
will be introduced further in the project. In the text “/Nature-based solutions’ is the latest
green jargon that means more than you might think” nature-based solution is
understood as an umbrella term, which covers many of the different terms already “out
there” such as green solutions, ecological engineering and sustainable developments
(Nature Publishing Group, 2017). These terms are all very broad and does not necessitate
the incorporation of actual nature in the projects they are associated with. A term like green
solutions may to the layman, sound like a terms that include “something” actual green. This
could also be the case, but many companies and organisations refers to themselves as

“green”, while this might just be the company's “business strategy”.

The term nature-based solution is still being defined (Nature Publishing Group, 2017).). The
text “’Nature-based solutions is the latest green jargon that means more than you
might think” calls for scientists to help ground this new term. This is one of the reasons that
we as researchers wanted to make use of this, as we can help define “nature-based
solutions” as a term that differentiate itself from other terms by always containing nature as a

living entity, which can change the arena in which it is being placed.

Solutions like the incorporation of trees, green rooftops and facade plants is all constituted
as a “nature-based solution”. But facade plants differentiate itself from the other green
solutions, by operating on the city’s vertical spaces and in this regard we believe it to be an
untapped, overseen resource. By occupying these new spaces facade plants creates a
unique opportunity as they can be incorporated in a densely packed city like Copenhagen,

without “sacrificing” the horizontal space.

14
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Facades Plants as a nature-based solution

In terms of creating a knowledge foundation on the properties of facade plants, we had a
advantage at an advantage due to the fact that during our previous project we had
accumulated much knowledge on the subject. Our knowledge of the properties of facade
plants comes from both literature and interviews with experts and non-experts. In terms of
literature, three main references has been used in this regard “Nature Based Strategies for
Urban and Building Sustainability” (Perez and Perini 2018), “Facade Beplantning: en
undersggelse af fordele og ulemper” (Attwell, 1993) and “Nagrre Kvarters grgnne lunger”
(Hvass, 2007). Additionally, the expert referred to are Peder Clements from MP who works
on their “Roses to the city” project by consulting locals in the practical aspects of a facade
planting process. There is also Jens Hvass the former head of Miljgpunkt indre by -
Christianshavn and currently researcher in the subject of the effects of greenery in

Copenhagen.

This section serves to describe exactly what facade plants are, and
their properties. We find it necessary to give a brief overview of what
exactly facade plants are since this knowledge cannot be assumed of
the reader. Facade plants can take many forms, shapes and sizes
and the characteristics that distinguish them from regular plants
therefore deserves to be covered. Facade plants can be put into a
broader category called vertical greening systems (VGS), which

encompasses a wide variety of plant types and plant systems with the

common features of either growing on or decorating walls and

facades. Traditional facade plants can be characterized by the fact

XI|9Y BI9PYY JUE|U DNISOYPE-}|OS

that they grow up from the ground. The plants most commonly used uowwioo syj smoys :|. a1nbiy

for this purpose fall into the “climber” or “creeper’ type (see. Figure 1).

Additionally, traditional facade plants can roughly be put into two categories. They are either
self-adhesive, meaning that the plant itself has adhesive organs that permits them to climb
walls unassisted or non-adhesive, meaning that they require additional assistance usually by
using an espalier (see. figure 2). This type of facade plant system is the most commonly
used due to the fact that the installation, maintenance and expertise it requires is relatively

low in comparison to the alternatives. It is also possible to install more complex vertical

15
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greening systems such as modules, boxes, or cloth systems
which provide the ability not only to have the plant grow from the
ground and upwards, but instead they can be installed wherever
on a given surface (see. figure 3). These solutions can have
integrated fertilisation and watering systems installed as well.
This kind of facade plant system can thus override the need to
use traditional facade plant types of climbers and creepers and

instead use a multitude of other plants, since they are not

depended upon having roots at the bottom (Perez and Perini

2018). These vertical greening systems require much more

expertise to install and may be too complex for the novel user

Figur 2 the facade plant, a

rose called New Dawn which

is growing using an espalier
A techno-anthropological take on Facade Plants
But how exactly can something like facade plants,
which seemingly has nothing to do with technology be
of interest to us techno-anthropologist.
A common misconception of technology is due to
prevalence of so called “high tech” consumer

electronics, which in so many ways shape our daily

lives. These technologies indicate that what constitute

Figur 3 shows a more complex type of
technology is an artefact made of complex facade plant system, using plant boxes.

interconnection of various high tech components. But

technology can more accurately be understood as science practically applied or manifested.
On an abstract level “nature” currently seems to be considered a viable solution to complex
man made problems relating to unsustainable developments across the world. In this context
nature has evolved from being something “natural” into becoming a tool used to negate
unsustainability. On a concrete level facade plants are a specific nature based solution,
which can be used in this regard. Thus much research has gone into detail trying to uncover

how the properties of facade plants.

Properties of facade plants

As aforementioned, facade plants have a wide range of positive effects besides being a

“feast for the eye”. We have chosen to focus on a few so we can give some in depth

16
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knowledge about the specific properties facade plants have on both the environment and

humans.

Temperature reduction

Designing High-density Cities for Social & Environmental Sustainability edited by Edward
Ng, (Wong and Chen, 2010) is a comprehensive book, each chapter of which is written by
different researchers covering different aspects of how sustainable developments can be
achieved in urban environments through nature-based solutions. One of these chapters is
called “The Role of Urban Greenery in High-density Cities”, and is written by Nyuk-Hien
Wong and Yu Chen (ibid). Here the scientist states how several different nature-based

solutions can be used to lower ambient temperature in cities.

It has been documented that temperatures in cities can be up to 10 degrees higher than in
rural and generally less densely populated areas. This is what is called the “Urban Heat
Island” effect (UHI) (Wong and Chen, 2010). Beside the fact that densely packed cities have
higher temperatures than rural and less dent cities, the issues of global warming, is not a
new-coming issue. The world is getting warmer - and especially Denmark. Denmark is

geographically the place on the globe with the fastest rising temperatures (Miljgpunkt, 2019).

One of the main reasons for UHI is due to the re-radiation effect caused by hard surfaces
such as roads, pavements, buildings etc. There is simply not a substantial amount of natural
cooling sources. One of the benefits of creating more nature-based solutions in urban
environments is because that they act as a cooling source to combat the UHI effect and
facade plants especially has potential in this regard. Studies from cities like New York,
Toronto and Manchester indicates that facade plants can lower the cities surface
temperature. (Miljgpunkt, 2019) A study from Japan indicates that the best way to decrease
UHI is by creating an evenly distributed green “network” (ibid.). The limited horizontal space
offered in urban environments to accommodate green spaces such as parks, trees along
roads or rooftop gardens, means that otherwise unused vertical space offers great potential
to create more cooling green spaces (Wong and Chen, 2010). More locally the effects that
facade plants have is the function as an isolating layer between a wall surface and the
surrounding air. The facade plants will absorb and reflect heat from the sun which reduces
the accumulation of heat on the building itself. The temperature between walls and plants
will slowly equal out during the daytime but the isolation function also prevents the building

from being cooled down quickly at night. Overall this causes the building to be more cool
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during daytime and hotter at night (Attwell, 1993). Beside the subjective comfort this might
provide to the residents of the building, it could to some degree also help reduce energy
usage and make a “small” yet important difference (Wong and Chen, 2010). By reducing
energy usage the reduction of pollution is also relevant in the aspect of facade plants.
Another property of facade plants is that they have the ability to absorb particles from cars,
busses etc. Therefore, we find it more than relevant to clarify in the next section another

benefit of facade plants as a sustainable nature-based solution in an urban environment.

Air pollution

Based on a literature search the article; “The changing face of urban air pollution” by Alastair
C. Lewis was found (Lewis, 2018). Through a quantitative data collection study, Alastair
shares the results of his study on air pollution in an urban environment. He states that air
pollution is primarily made by prevailing energy and transport technologies. He elaborates on
this by pointing out how pollution in the city is not made by a single pollutant but rather a
multitude of different pollutants, all build with different chemistries, that require different
solutions to resolve. Alastair made use of a technical device called mass spectrometry to
map air particles in order to highlight the different pollutants. This article has been used to
establish air pollution as an urban dilemma as well as to illustrate the complexity of this
problem that is facilitating the need for change. We then made use of another study in order
to show the connection between air pollution and facade-plants as a potential solution for

this issues.

“On the air cleansing efficiency of an extended green wall: A CFD analysis of mechanistic
details of transport processes” is a study by Saumitra V. Joshi and Sat. Ghosh. This article
covers a case study focusing on how one can decrease the amount of pollution through
nature-based solutions (Joshi and Ghosh, 2014). The study revolves around a facade plant
project taking place at a university in India. The focus is on the determination of the cleaning
efficiency of a facade plant project using the tropical plant Vernonia elaeagnifolia. The goal
was to see how this green wall would absorb pollutants. It is possible to measure pollution by
examining a leafs pores called "stomata", since these stores polluted particles. In this study
it was done by first making a “Phase " formula to measure the pollution through vehicular
emissions and wind per second. This data was then incorporated into a new formula “Phase
II’, which included data about the amount of stomata in the facade plants (ibid). This new
formula was able to show the effect that facade plants have on its surroundings. Saumitra V.

Joshi and Sat. Ghosh could conclude that facade plants have a measurable impact on the
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surrounding air quality. By being able to take in residual background pollution. This project
uses this article to establish nature-based solutions like facade plants as an answer to some
of the problems regarding air pollution that cities such as Copenhagen are facing. We see
this as a relevant case, not only to improve the environment, but especially because studies
have shown that citizens of Copenhagen are facing premature deaths due to air pollution
(Hjersing, 2014).

What can also cause premature death beside air pollution, is lifestyle disease like obesity
and coronary diseases. There can be various reasons for a citizen to get a lifestyle diseases,
but what have been proven to be one of the reasons is stress. In the next section we will
therefore introduce, how a sustainable nature-based solution like facade plants, can lower

the risk of getting stress or the symptoms that follows.

Stress

A number of studies have according to the article “Levels of Nature and Stress Response”
(Ewert and Chang, 2018) proven that issues like psychological stress, can be reduced, by
exposing humans to nature. Reducing stress in itself, is not only of great importance due to
the fact, that there is a rising number of citizens in Copenhagen experiencing stress or
symptoms related to it (Sundhedsstyrelsen, 2019), but also because stress causes other
lifestyle diseases such as coronary diseases and obesity (Ewert and Chang, 2018). Studies
have shown that humans as a species react positively on specific elements of nature such
as plants, trees, bushes etc. and that nature have a therapeutic effect on humans (ibid).
People walking in a natural environment is exposed to a restorative effect, whereas people
who are walking in an urban environment is exposed to a more stress related effect (ibid).
Ewert and Chang, states that whether the natural environment is pure “natural” or “semi-
natural” makes no difference, as long as people are being exposed to some elements of the
“natural”. Stress reduction and the symptoms thereof through nature exposure, have been
proven and validated through several studies (ibid). This is not only due to the restorative
and therapeutic effect nature has on humans, but also due to the fact that people tend to
reduce their stress through physical exercise. People living in an urban environment, are
more likely to exercise if they have access or view to green spaces (ibid). The aim of the
study conducted by Ewert and Chang was to measure nature's impact on humans on both
psychological and physiological terms (ibid). Data from earlier studies trying to prove
nature's positive impact on humans in relation to stress, were often self-reported data. The

data from the study by Ewert and Chang was gathered from biomarkers like the presence of
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the stress related hormone “cortisol” in the blood, which was the physiological indicator, but
also psychological stress indicators were measured through a PSQ (Patient Health
Questionnaire) scale. They gathered blood from randomly selected participants of the
average age range from 25,9 - 37,2 years old, both male and female. The framework of the
study was located in three different settings. Setting A) was described as “natural’, setting B)

describes as "semi-natural’ and setting C) describes as "urban built’ (ibid).

The pre-test from the physiological indication test such as cortisol showed no big difference
from the participant from the three different settings. The physiological indication test was
after the participants visit to one of the three settings measured again. The participant from
setting A) “natural’, had a significantly decrease in their cortisol measurement after their visit
to a natural setting. The participants visiting setting B) "semi-natural’ and setting C) "urban
built’, did not have a significant decrease in their cortisol measurement (ibid). What was
interesting was one of the other physiological indication, the enzyme a-amylase that is an
enzyme often seen in correlation with stress. Participants from setting C) "urban built’ had a
significantly increase in this enzyme, whereas the participants from setting A) “natural’ and
setting B) "semi-natural’” had no significant increase in this enzyme (ibid). The physiological
measurement also showed that setting A) and B) had significant increase in the level of “joy”,
but none from visitors to Site C (ibid.). The result of the study supports the fact that nature in
the urban environment is worth fighting for, since more and more people are migrating to
urban areas and that nature in urban areas can have a positive effect on health-related
wellness. Another health aspect that is proven to have a negative effect on humans is the
invisible noise. Like air can pollute an urban environment, so can noise. We will therefore

elaborate further, what facade plants can to do to an issue like noise.

Noise reduction

Hard surfaces commonly found in the city lack sound absorbing properties, and thus reflect

”

sound waves in all directions, creating so called “noise pollution”. “According to Renterghem
and Botteldooren in 2000 up to 44% of residents of the European Union were subject to
noise levels above the recommended limits for health” (Davis et al., 2017). With an
estimated increase in population in urban areas each year this issue is likely to become
more and more relevant. A study called “Evaluation of green walls as a passive acoustic
insulation system for buildings” conducted by Z. Azkorra, G. Pérez, J. Coma, L.F. Cabez, S.

Bures, J.E. Alvaro, A. Erkoreka, M. Urrestarazu tested how a module based facade plant
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system could impact acoustic performance (Azkorra et al., 2015). The test were made in a
controlled environment, and the performance could vary in real world scenarios. The
effectiveness of facade plants in noise reduction may vary depending on a multitude of
factors, such as which plants are used, the density and materials used in the green wall
system. Additional research has to be made in order for strong conclusions to be made since
there is sparse studies done with facade plants in this regard and even fewer using the exact
same plants, materials and methodology. With all of the before mentioned reservations they
do conclude that facade plants can have a positive effect on the acoustics in the city by
reducing reverberation (ibid.). Various materials and their sound absorption properties were
studied such as brick, concrete, plaster, wood, glass, marble and a fibreglass board. in
comparison to almost all of the other materials their module based facade plant system

performed better, with the exception of the fibreglass board. (ibid.)

Part conclusion

There currently exists various nature based solutions and the road towards more sustainable
cities are sure to be a complex composition of various ideas, concepts and technologies,
each of which complementing one another. In this section we have outlined how facades
plants in some ways do not stand out from any other nature-based solution in terms of the
positive properties which they can provide. But in equal measure they seem to be an
obvious and almost tailor made solution in terms of creating a sustainable nature-based
solution in the city specifically. The largely unused vertical space in cities is currently an
untapped resource offering great potential. Our experiences and accumulated knowledge
from our ninth semester has, given us a great jumping of point to expand the scope, and we
now seek to understand the difficulties of implementing nature based solution on a broader
scale. In the following chapter we will delve into the methods used to examine the project

and reflections relating to the process.
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From the desk to the field (Method)

Through our process of gathering data to our thesis we have used several methods and
sources. In this section we will outline our thoughts on how to gather valid literature and how

we conducted our qualitative research.

Credibility

Through the writing of this thesis, we have been attentive towards the credibility of the
literature we have chosen to include as a part of our research. Depending on whether the
literature is published through a book, journal, article or website etc. different factors has
been taken into account. When the literature has been gathered from books, the author's
credentials and field of expertise have been taken into consideration. This is important
because the more expert knowledge we can build our master thesis on the more valid it will
be. Subjects as the publish date, references, evidence and sources has also been taken to
notice. When using articles, we have evaluated them, by searching for the most recently
published and through our literature search narrowed our search down by applying
additional search criteria such as only showing peer-reviewed scientific articles. We have
gathered literature through the search database Aalborg universitetsbibliotek (Aalborg
university, 2019). Additional literature we have used for research purposes have been a part

of or Master curriculum and compendiums given to us by lectors from Aalborg Universitet.

When using literature from websites we have been critical to the sources and the authors'
credibility. We have when possible backtracked numbers and analysis to its original
publisher if used from websites. Beside using literature to collect knowledge we have
conducted several interviews with both experts and non-experts. We have remained critical
yet professional towards the qualitative data collection. The following section will elaborate

on our qualitative method used throughout our thesis.

When wanting to understand the field of study, the internet, TV and library can provide a lot
of the information needed about a field. But being in the field of practice gives the researcher
different understanding of the field (Czarniawska, 2014). Barbara Czarniawska argues in her
book “Social Science Research - From Desk to Field” that words of men and women in the

field is as valid as the researchers own. She further argues that fieldwork is to be perceived

22



TAN Semester 10 AAU CPH d.07.06.2019
A. Reffeldt , M. Helmershgj-Johnson, M. Rasmus Loldrup

as empirical data and that it is through our curiosity as researchers that we are to learn from
the field where people live, work and construct their world differently than ours. According to
Niklas Luhmann, observers are in the position to see options and distinguish between them,
whereas the actors being observed unlikely have the same understanding of the field. It is of
great importance to also understand and gain knowledge from the practical field of study and

not only from the desk (Czarniawska, 2014).

As stated in section “When the roses came to the city” (see. page 11) we became a part of
MP’s project “Roses to the city” during our ninth semester. This project mainly concerned the
joint effort between MP, the locals and the municipality as actors concerning facade plants.
The understanding and knowledge the project gave us, lead us to some new and unexplored
issues in the search of implementing facade plants as a sustainable nature-based solution in
Copenhagen. During our ninth semester it became a surprise that what seemed as such a
simple project (facade plants), turned out to be a rather complex one. With the approach as
action researchers our initial thought was that due to a lack of communication and
understanding between MP, the locals and the municipality, the “Roses to the city” project
never came to its full right. We therefore chose to investigate the intermediaries between the
three actors. We came to the conclusion that the “intermediary object” between MP and the
locals was their “Roses to the city catalogue” and that the “intermediary object” between the
municipality and the locals were the non-existing application form. After a meeting with the
TEA on our ninth semester they designed an official application form for facade plants. As
mentioned before, MP gave us the opportunity to redesign their catalogue as a part of our

tenth semester.

On our tenth semester we started to work on the catalogue and conduct interviews with
various actors, but quickly realised that the “issues” concerning facade plants as a
sustainable nature-based solution, was more complex than an updated catalogue. For
facade plants to succeed as a nature-based solution in Copenhagen more actors than the
ones revealed in our network had to be included and the project had to be approached from
a broader perspective. Through our interviews with new actors in the network, it became
clear that actors especially on a macro level had more impact on nature-based solutions
than first expected. From our ninth semester experience we had come to learn that MP as
an organisation had a budget and an annual plan that the local committee had a big impact
on. We came to learn, that fundamental things like the ways the road systems in

Copenhagen works, and the way architects in Copenhagen think and predisposes their
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economy also had a say in the vision of a greener Copenhagen. We got a better
understanding of the fact, that if facade plants had to be adopted and implemented in
Copenhagen as a nature-based solution a wider aspect of actors, institutions, organisation
etc had to be taken into account, and that this process would require more structure,
knowledge and a multilevel perspective. So as a natural response to our “epiphany”, we
went to expand our knowledge further. How this was done, is elaborated in the next section

below.

Expanding our knowledge

The qualitative data collection for this master thesis, has been conducted through interviews.
These interview were conducted to obtain a better understanding of the actors and their
position in the network. The interviews also gave us an understanding of how the individual
actors perceived and moved between other actors in the network on different levels (micro,

meso and macro).

The interviews were done with a multitude of different people spanning across multiple actor-
groups, from facilitators of facade plant projects to people from the municipality TEA
department governing the legislation of facade plants. These actor groups are all connected
to MP and each other in some way. MP can be seen as our gatekeeper to the network that
facade plants are a part of, since they have been vital for our introduction to and further work
in the field. Having MP as gatekeeper was important as we as “outsiders” were moving into a
new “unknown” field. Gatekeepers are important to the researcher as the researcher can
have issues establishing contact without an already established actor vouching for them
(Brinkmann & Tanggaard, 2015).

Many actors were introduced by MP’s Centre Director Marianne Spang and actors found by
us where already known to Marianne Spang. She helped us to shape our introductory emails
to our informants and we made sure that the mail had the right tone for the individual actor
and hit the right notes to increase our chances of an interview. Marianne Spang also gave us
the ability to send these emails through her own email address. Being linked directly to MP
empowered us greatly as the email now equipped with MP’s header and Marianne Spang’s
signature elevated our email to something more than just an email from a university group.
How our interviews were conducted and with what method will be clarified in the section

below.
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Semi-structured interviews

We have primarily made use of the semi-structured interview because we wanted to
examine the field and get a better understanding of the different actor’s narratives and
understandings. The open questions the semi-structured interview entails helped us make
the interview feel less formal and more like a regular conversation (Brinkmann & Tanggaard,
2015).

In order to make sure that we got the most out of each semi-structured interview we made
use of informing an interview guide to help us make sure that we got insight in the
informants’ practices, and understandings of the subject (Brinkmann & Tanggaard, 2015).
This was done with the use of WH-words, like, who, why, when and where. The use of WH-
words made it possible to get a deeper insight in narratives and stories about facade

planting, and took us closer to the informants’ view of life (Brinkmann & Tanggaard, 2015).

The flexible structure of the semi-structured interview, makes it possible to ask
supplementary questions, that have been formed during the interview. It is very important to
make sure that there is time for these types of questions before the interview is conducted.
These supplementary questions was used as a tool to go in depth with different thematic
uncovered during the interview. The semi-structured interview relies greatly on these
improvised questions, which is why it is up to the researcher and their ability as an
interviewer to maintain the professional level during the interview. When using the semi-
structured interview, we experienced how the relaxed structure of the interview, made some
informants side-track and talk about “off topic” themes. This can in the meantime be valuable
because it can open up for the informant’s way of life and often provide narratives, questions
or answers that we would not otherwise have uncovered. But as an interviewer one has to

be able to handle the situation as it comes with the craft (Brinkmann & Tanggaard, 2015).

Interviewguide

During these semi-structured interviews, we made use of an interview guide that was made
before each interview. These interview guides were made on the background of our already

existing knowledge on the subject. Each interview had its own interview guide, made
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specifically for the informant, in an effort to get the most data out of each informant
(Brinkmann & Tanggaard, 2015). As this project is the second time we operate within this
field we have lots of previous accumulated data. The knowledge gained from the previous
dataset helped shape the first interview guide for this project. This is because we chose to
expand the guide through the hermeneutic spiral, as we evaluate bolster our existing

interview guide based on the data the previous interviews have provided.

Unstructured interviews

During our previous stay in the field we got keys to MP’s offices in the heart of Copenhagen.
This means that we spent a lot of time at their office and had a lot of conversations with the
employees and as this is our second semester we have established an almost personal
relationship with some of our informants, which enhanced the casual feeling of these
conversations. These conversations ranged in relevance and length. The conversations
concerning our project where all based on broad questions. But all added to the narrative
surrounding MP. We did not record these conversations even though they could be seen as
small unstructured interviews because of their casual nature. This made it hard for us to use
the information and knowledge during our project, due to the fact that we did not have any

records of these conversations.

During this semester we also tried to make use of a “true” unstructured interview. This
means that we interviewed one of our informants without an interview guide as well as not
establishing a timeframe in which the interview is built around. We chose this interview
structure specifically for this informant because we have interviewed him earlier with the
same course of action, and got a very positive outcome. We originally got the courage to try
this form of interview by talking to a former actor who had interviewed Jens herself and
therefore could give us some insight concerning who this informant was as a person. The
actors was described as a person deeply invested in nature-based solutions. This
knowledge is what made us confident enough to try our hands on the unstructured interview
method. The reason we kept trying this method was for us to attain as much insight as we
could into this person's way of life (Brinkmann & Tanggaard). And since his knowledge was
so broad we thought that we would let it be up to him where to start and where to end up. In
this way we would end up with what he thought was the most important aspects surrounding
the implementation of nature-based solutions in Copenhagen. However, the downside to this

method is that it can be hard to keep the conversation within the relevant themes and
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Unstructured interviews is generally speaking one of the more difficult interview methods,
because it places a lot of pressure on the interviewer as you have to let the informant
dominate the interview, while maintaining some degree of thematic consistency (Brinkmann
& Tanggaard). This is why we only made use of this interview structure once as we in this
case had the background knowledge needed for us to be confident enough to experiment

with this type of interview.

Roles during the interview

While conducting our interviews we made sure that every group member present had a
designated role. One was in charge of the interviewing with the primary function of leading
the conversation based on the interview guide during the semi structured interviews. This
person was to use the tools the semi-structured interview entails, to make sure that the
informant expanded upon the themes introduced during the interview. During the
unstructured interview this person had to rely solely on their own skills as an interviewer to
feel the flow of the interview in order to ask the right questions at the right time. Besides the
interviewer there where either one or two group members, which took notes but also
supplemented with questions when it was relevant. In this way they acted as a safety net,
that made sure that we gathered the most relevant data possible. A criticism of the semi-
structured as well as the unstructured interview is that the data becomes clouded because
the informant easily becomes side-tracked as a result of the loose structure. Another
substantial criticism surrounding this data gathering method is that the collected data is not
able to be recreated identically. We have tried to accommodate this by recording the
interview with the informant’s permission. By doing this the data gets preserved, and makes

further work with the data easier to conduct (Brinkmann & Tanggaard).

Transcriptions

As stated above the interviews were recorded to preserve the data and make further work
easier. These interviews were then transcribed in their entirety. This made it easy to extract
the quotes needed during the writing process, as well as keeping an understanding of the
context in which the quote was produced. We have in the past experimented with different
ways of transcribing the recordings, and we have concluded that the full transcription is the
only way to ensure the gathering of all relevant data (Brinkmann & Tanggaard). The

downside of transcribing the full interview is the added difficulty of sorting through the data
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as the transcription grows, which potentially clouds our overview as a result. We have tried
to accommodate this by analysing each transcription individually and apply different themes
to the text throughout the transcription in order to see what different blocks of text entails at a
glance. The data used during this project is primarily qualitative, so we chose to recorded
and transcribed our interview to get better access to our empirical work. We are furthermore
aware that our data is based on a specific case and our results therefore only applies within
this context. Our results cannot be generalized but through our use of method and theory we
hope give a better understanding of potential problem areas when working with naturbased-

solutions (ibid).

Key actors in the fieldwork

Throughout our fieldwork we have met many actors, that have helped shape our
understandings of the field and subsequently this master thesis through their knowledge.
These actors will now be introduced in order to validate their role in this thesis. This will be
done by giving a brief introduction of where they have acquired their knowledge and how it is

used in this thesis.

Miljgpunkt Indre By/Christianshavn

Marianne Spang: Marianne Spang is the Centre Director of MP in association with
Copenhagen Inner City and Christianshavn local committee. She has previously been
employed by different municipalities as an environmental worker, tasked with the regulation
of companies so they reduced their environmental footprint in accordance with the green
transition guidelines. Her connections within the network as well as her knowledge

surrounding it has been vital for this project

Sabine B. Sgrensen: Sabine B. Sgrensen is working at MP as a facilitator on various of
MP’s projects. She is originally graduated as a horticulturist in 2012. She joined MP in 2013
as a volunteer but ended up being hired and assigned to the project “Roses to the city” after
the municipality introduced the project as a future duty for MP. As the prime facilitator for the
roses to the city project, she has an overview over the project that has helped pinpoint actors
of interest. Her input surrounding the redesign of the catalogue has been fundamental, as

her knowledge and experience regarding the project is unmatched.
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Peder Clement: Peder Clement works as a volunteer at MP. Before retirement he was
working as a Gardener and landscaping architect. He is responsible for guiding people in
their choice of plants and how these plants should be cared for. He is very passionate and
knowledgeable about planting and facade planting is no exception. Peder Clement was
crucial for our practical understanding of plants and their different needs when planting. This
knowledge became vital during our work with MP’s catalogue. He furthermore helped us

understand some of the prejudice surrounding facade planting.

The municipality

Sabine & Jonas: Employee at the administration of TEA responsible for (Vejaendring),

which means that they administer things such as facade plants

Locals Jens Hvass:
Architect, former CEO of Miljgpunkt Christianshavn/Inner City and the creator of “Green

Lungs” project.
Inger: Local, facilitator of a facade plant project
Ditte: Facilitator of a facade plant project at a school in Copenhagen

Other informants

Oleg Koefoed: Oleg is a “Kabenhavner” first and a philosopher second. After finishing his
Ph.D. in philosophy he created a network called “cultura21” which focused on sustainability
in a cultural context. A couple of years ago he created the company “Growing Pathways”
that has a more direct focus on bridging the gap between nature and cities by incorporation

new nature-based solutions and creating strong networks around these solutions.

Jakob Nasager: Jacob is a politician representing the Conservative people’s party (Det
Konservative Folkeparti) He is a citizen representative at the municipality of Copenhagen
and member of (TEA)

Mette Annelie Rasmussen: Mette is a politician representing the danish social-liberal party
(Radikale venstre). She is a Citizen Representative at the municipality of Copenhagen and a

member of TEA
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Understanding the sociotechnical arena

This chapter will introduce the Danish road-system and its role as a Large Technical System
(LTS) in Copenhagen. In the book “The development of large technical systems” Thomas P.
Hughes states that integrated transport systems are to been seen and analysed as a LTS.
We therefore find it relevant to use this specific theoretical approach to investigate
Copenhagen’s road-system. We will through LTS and our empirical data highlight the

complexity of this system.

The reason we want to highlight this is to understand the arena that nature-based solutions
such as facade plants has to be implemented into. By understanding the arena that facade
plants are being implemented into we will be able to ask critical questions and to pinpoint
potential problems in the system related to implementing nature-based solutions. When
framing the road-system as a LTS we find it important to mention that, both the road for
motorists and the sidewalk for pedestrians are included in this terminology because they are
both relevant in terms of understanding the socio-technical arena. Thereby we will be able to
use our techno-anthropological approach to be a part of a suggestion for a future solution.
We have through our time in the field gained knowledge from various actors concerning the
fact that the implementation of nature-based solution in the city of Copenhagen is a rather
complex process. We will through the theory of LTS by Thomas. P. Hughes clarify why the
introduction and implementation of new nature-based solutions into a socio-technical arena
can be difficult to facilitate and maintain (Hughes, 1983). The theory of LTS focuses on the
construction, stabilization, structure and continued success of large scale systems in a

socio-technical arena.

Historically what has been of particular interest to examine under the lens of LTS is the
emergence of comprehensive organisational systems that forms the framework around
various of the most impactful technologies of the 18th,19th and 20th centuries such as
electrical grids, railroads or the internet. What unifies each of these inventions is that they
are immensely complex, they have an impact on shaping society and they can involve the
workings of organizations, institutions, regulatories and legislative artefacts, which plays a

role as well.
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In terms of clearly defining the organisational boundaries of the Danish road-system they
diverge in the sense, that it is difficult to pinpoint an exact inventor. We are aware that this
project does not go in depth with the complex details, associated with the building process of
the Danish road-system and the aspect of LTS in this specific process. This is things like the
construction, the obligatory law-making, the roadbed with its different layers, each designed
for a specific purpose and with specific materials, which all requires a diverse set of
knowledge and skills, from archaeologist and geologists to construction workers and truck
drivers (Vejdirektoratet, 2013). The roads created are maintained by The Danish Road
Directorate and are made by establishing a roadbed made up of different layers, bottom
gravel, stabilizing gravel, asphalt and screeds. All these above-mentioned actors are all part
of the LTS and only adds to its size and complexity. The reason why we do not go into detail
with all of these comprising elements is that we do not want to make a comprehensive
analysis of all of the comprising elements of this system, but instead we want to focus on

how nature-based solutions like facade plants fits into this context of LTS.

From dust to concrete

In this section we will present some of the past and recent changes in the Danish road-
system, as well as mention some of the actors connected to this system. At the time around
300 BC the Romans began making more advanced roads composed of materials such as
stone and concrete to establish a somewhat steady road network. This became the
foundation for the first similar construction made in Denmark in 1764 by the French engineer
Tresaguet (Hertz, 2005). Later the Danish road-system have been modernised by several
architects and engineers. The big turning point came in the 20th century when the cars
became a regular component of the road-system in Denmark. In 1920, there was
approximately 18,000 cars in Denmark, whereas there in 2018 was approximately 3.2 million
cars (Danmarks statestik, 2019). Not only the total number of cars has drastically increased
but also the road network in itself (Danmarks statestik, 2018). Today’s focus on efficiency
means that the road network in Copenhagen and elsewhere in Denmark is still increasing
and movement is becoming easier and faster (ibid.). This is relevant since the road-system
in Copenhagen will increase the already existing pressure to the horizontal space. The
horizontal space in Copenhagen have to be shared with some of the nature-based visions
from UN’s 17 global goals and the municipalities Tree Policy and the Agenda 21-strategy.

We have mainly focused on the three previously mentioned policies, in order to get a more in
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depth understanding of the pressure, that policies like these are putting on the established

road-system in Copenhagen.

But before one can understand how these visions concerning implementations of nature-
based solutions in an urban environment can be complex one has to understand the field in
which it is being implemented in to. We will clarify relevant aspects of the modern Danish
road-system, since this is the practical field, in which nature-based solutions such as facade

plants hopefully will become a part of.

Understanding the terminology of LTS

This section will introduce some of the terminology of the theory “Large Technical Systems”
(LTS) as well as some of the terms used to define these LTS. The reason for this is that we

wish to give an introduction of the theory and the terms within.

The theory focuses on how LTS are established and how technologies do not emerge by
themselves. Hughes uses Tomas Edison's invention of the electric light bulb as an example
on a LTS, as Edison not only invented the light bulb but had an understand of the
surrounding system that was necessary in order for the light bulb to function as intended
(Hughes, 1989). This theory will be used to establish the Danish road-system as a LTS and
to highlight the scale of complexity of multiple actors trying to operate within a LTS. In order
to analyse and understand the Danish road-system as a LTS we have made use of terms
such as transfer, momentum and reverse salient. These terms will now be briefly introduced

and be elaborated further as they are utilized.
Transfer - is when a system has the ability to change, according to its geographical,
political, historical and legal conditions, while still being “one and the same” with the original

system.

Momentum - creates a natural progression within socio-technical systems, where new niche

technologies emerges and try to stabilise themselves within the socio-technical system.

Reverse-salient - is new technologies/innovations that results in an uneven evolution within a

socio-technical system. Which results in the need for new problem solvers into the system.
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We will with the use of the terms above try to establish why the Danish road-system can be
seen as an LTS, and what that means for the implementation of nature-based solutions such

as facade plants.

The underlying system: The roads as a LTS

In the book “The Development of Large Technical Systems” Hughes argues that integrated
transport systems can be seen as a LTS. For this reason, we will in the following sections
through the three above-mentioned terms provided by Hughes try to understand why
transport systems such as roads in Copenhagen are a part of an LTS. The roads in
Copenhagen are not only assigned to cars but is a space many key actors have to share by
operating closely together. Pedestrians and bicyclists are two other actor groups that have
gotten designated space on most city streets, but many more operate within this space.
Humans are not the only travellers along these roads. Water, electricity and gas all seperate
travel along the roads in order to get to its destination. This underlying system of wires and
pipes only adds to the complexity of the road-system. This is because these actors should
be kept separate in order to avoid problems. Electricity and water should have as little to do

with each other as motorists and pedestrians.

Transfer

It is important to note that the conditions described above do not define every part of the
road-system in Denmark. Hughes states how LTS through transfer have the ability to change
without changing the “purpose” of the system (Hughes, 1988). This is because that these
systems are so vast that different parts of the system can transform without changing the
systems behaviour. If one compares a city road to a highway then the city road has a thinner
roadbed than the highway, while the highway has excluded actors such as pedestrians in
order to empower other actors. These variations are being strengthened by laws and
regulations that enforce these differences. On the highway the drivers are given the
opportunity to travel at a speed that would otherwise be illegal, because of the lack of other
actors. Thus they give them the ability to act in ways they would not be able to otherwise.
The terms transfer can be applied to this system as the architectural structure that
differentiate depending on the type of road. They are all connected but are subject to
different laws and regulations depending on their geographical location. Let us for instance

take a look at Copenhagen's road-system and keep our focus on the sidewalk. The sidewalk
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is where the small amount of horizontal space for the facade plants will be “taken”. If one
were to look at the sidewalk as a lone standing actor in Copenhagen's road-system, this
actor should according to Hughes term of transfer have the ability to change without the
initial purpose of it being changed. If facade plants were to be a sustainable nature-based
solution in Copenhagen's streets it would not only be beneficial for the environmental and
health related issues, but also due to the fact, that it would not be necessary to implement
major changes in the LTS for this solution to become a part of the system. The sidewalk
would still be a sidewalk facade plants or not so the actual purpose of the sidewalk and the
LTS would not be exposed to major changes. One could wonder if the “purpose” of the
sidewalk could become more than just a practical matter of “transport” by having facade
plant as a part of this specific LTS become more than just a practical matter but also an
aesthetical matter, with more to its purpose than “transport”. The “practical aspect” of

changing the LTS will be further elaborated in the section “Fighting for Spaces”.

The municipality of Copenhagen TEA published the tree policy, which has a wish for a
100,000 trees to be planted in the roads and streets of Copenhagen. For this to happen a lot
of the already pressured horizontal space in Copenhagen, would have to go under further
pressure. The LTS of Copenhagen’s road-system would have to go through a more
comprehensive change due to the fact that the trees were to take up a considerably bigger
amount of horizontal space. It would not only affect the “surface layer” of the LTS but it
would also affect the “underlying system” since bigger trees grows deeper roots. The city
road itself also transforms depending on what the citizen uses as a means of transportation.
Cyclist are subject to different laws and regulations than the pedestrians, but the use of the

roads as a means of transportation stay the same.

Momentum

In this section the term momentum will be expanded upon as well as how momentum can be
the reason why there is a growing need for more nature-based solutions related to the roads
of Copenhagen. LTS are never fully stable but are always in a constant state of change
where these socio-technical systems try to develop and incorporate new actors and
technologies in order to evolve. This phase comes after the initial stabilisation process and is
called momentum (Hughes,1988, 1989). Momentum creates a natural progression within
technologies where new niche technologies emerges and try to stabilize itself within the
socio-technical system. LTS which is in a constant state of change is being described by

Hughes as being in high momentum. Exploring new niches can help the large technical
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system to stay relevant. Systems that lacks momentum are at risk of being challenged by
new systems and can eventually lose its relevance. Systems uphold their momentum and
maintain a constant state of development through the existing actors actions. Outside forces
can also affect systems in high momentum, man-made events such as war can have a large
impact on the momentum of a system because the different actors within the system have to
change or rebuild their momentum (Hughes, 1989). Environmental incidents can also be the
facilitator for large technical systems to change their momentum. This could be the results of
a lack of resources or because of climate changes (Hughes, 1989). Hughes describes a LTS
as consisting of both human and non-human actors such as laws, organisations, surveys,
technologies and humans. The only thing these different actors must have in common is that
they work towards the common system goal. The goal and the actors working towards it can
change along the way, but the actors shared vision for the system goal is fundamental for
the success of the system (Hughes,1988, 1989).

Various stakeholders are putting big cities like Copenhagen under increasingly high pressure
to incorporate nature-based solutions as a sustainable development in already existing
system like the road-systems. This pressure is what generates the momentum within a
system. This pressure will be analysed in order to establish how it can facilitate change. We
have chosen to focus on UN’s global goals, the municipalities Agenda 21-strategi and their
subsequent Tree policy. We have chosen to focus on these policies since they can be

interpreted as a manifestation of the pressure that the road-systems are under.

One of the 17 global goals published by UN, is the previously mentioned global goal no. 9,
which in its sub target 9.1 focuses on the need for “Sustainable Infrastructure” (FN, A 2019).
Global goal 9 can be interpreted as a way to renegotiate the visions and goals of the road
network, and through this create momentum for the network. The pressure created by global
goal no. 9 can also be identified locally as the municipality of Copenhagen has published the
Copenhagen Tree Policy with the goal of making 75% of people living in Copenhagen

perceive the city as “green” before 2030 (Kgbenhavns kommune, 2018, C).

All this pressure is what generates momentum for the LTS that eventually can lead to a
renegotiation of the goals within the system. We believe that the Copenhagen Tree Policy is
one manifestation of this pressure, as the goal in this policy is to implement trees into
different open spaces. One of these spaces are the roads of Copenhagen. The momentum

that the Copenhagen road-system have resulted in a need for the incubation of new
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solutions that can accommodate the need for more sustainability and human well-being (FN,
A 2019). During our time in the field we became aware that it could be hard to implement
trees into the road network of Copenhagen. This is amongst others things because the

horizontal space is occupied by already existing actors operating in that space.

Fighting for space and reverse salient

City roads differentiates themselves from roads outside the city by not only being a means of

travel but have evolved into a social space where different activities take place.

The road-system in Copenhagen has a clearly defined layout to accommodate the three
primary user groups: The pedestrians, the cyclists and the motorists. The goal with this
dividend layout is to minimize the interaction between these three actor groups as their
needs differentiate. By making allocated spaces the facilitators avoid a clash of interest
between these groups. Incorporating nature-based solutions into this system can therefore
be hard since the roads in Copenhagen already has most of its horizontal space occupied by

different actors both above and below the surface.

If one tries to implement a nature-based solution such as a tree into this arena, then it has to
be done in such a way as to not negatively impact the already existing functions of the road.

Marianne Spang from MP expresses this problem during an interview:

“The Cph Municipality is very interested in getting a greener city, they write it themselves in
their municipality plan and they have made their tree policy where they want to plant many
new trees, but the problem with this is that there is so little space here in the city so planting
a tree requires a lot of space and they also have to go down in the ground and look ... are
there wires? are there drains or sewers? So maybe a solution to this is if you can't plant
trees just use facade planting because it takes up much less space on the road” - Marianne

Spang

According to Marianne Spang, the Tree Policies’ wish to implement trees is demanding a lot
of the space already occupied by other actors in the system. A negative effect of the
incorporation of trees in this space could be the loss of visibility between actors such as
drivers and cyclists when planting trees along a road or it could be the negative effect the

roots of the trees have on the infrastructure below the surface. As the vertical spaces are in
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high demand, Marianne Spang suggests the use of facade plants to accommodate these
new goals and visions, that Copenhagen’s road network is facing. This is because facade
plants make use of the vertical spaces, which in most cases are freely available on most
facades, while minimizing the amount of horizontal space used but one can find that facade
plants like many other nature-based solutions can suffer from some of the same

implementation problems such as the loss of visibility.

One thing the human actor groups share is the importance of visibility. By having good
visibility one makes it easier to act in this social arena. The visibility ensures that users of the
road-system of Copenhagen are aware of other surrounding actors, both human such as

pedestrians and non-human actors such as traffic signs.

"The only thing | am fighting is that there is a sign telling you not to park, and twice every
midsummer | have to go out and cut the facade plant, so that it is not covered, and many of
those who parks here use as an excuse that they can't see it. So I'm currently having a

struggle to get the sign removed.” - Jens Hvass

During our initial data gathering Jens Hvass expressed his frustration over a “No Parking”
sign that was in danger of being covered by his facade plants. He states that many have
used his plants as an excuse for breaking the law and it has now come to a point where he

is trying to change the placement of the sign in order to end this controversy.

This is a clear example where the introduction of nature-based solutions such as facade
plants can be seen as solution to one problem and the facilitator of another. This is why we
believe that nature-based solutions such as facade plants can be seen as a reverse salient.
Because while it may have a positive environmental effect on its surrounding area, it can
also affect other part of the system in such a way that it hinders or even cease up the
function of the system. The effect of this is that implementers of nature-based solutions has
to be aware of where to apply nature-based solutions as they have to be included in a LTS

already cramped with different actors with different functions.
“As technological systems expand, reverse salients develop. Reverse salients are

components in the system that have fallen behind or are out of phase with the others.(...).

(...) Reverse salients are comparable to other concepts used in describing those
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components in an expanding system in need of attention, such as drag, limits to potential,

emergent friction, and systemic efficiency” (Hughes 1989)

In relation to nature-based solutions in Copenhagen the concept of reverse salients can be
used to describe how the momentum of nature-based solutions, has made evident some of
the flaws of the road-systems in Copenhagen. For instance the regulatory systems
governing changes to roads would increasingly come under pressure as the wish for
incorporation of nature-based solutions rises. This pressure has created a need for more
transparency in regards to regulation and an upgraded application form seems to have been
a step towards this (Facade Beplantning, 2018). As we have discovered in this regard the
regulatory and legislative authorities could at a point be described as a component of a

system, which had fallen behind or was out of phase with the practice of facade plants.

“In an electrical system engineers may change the characteristics of a generator to improve
its efficiency. Then another component in the system such as a motor may need to have its
characteristics-resistance, voltage, or amperage-altered so that it will function optimally with

the generator. Until that is done the motor remains a reverse salient” (hughes 1989).

As the above quote states the reverse salients can be altered however, which was the case
with the introduction of the regulatory artefact in the form the facade planting application

form.

The sidewalk section of the road has to fit certain dimensions in order to acquire facade
plants, which are elaborated in the application form. This means that in some cases if these
dimensions do not fit with regulation, establishing facade plants becomes at the very least
legally impossible. The physical dimensions also play an important role specifically in terms
of the fact that the innermost section of the sidewalk has to be comprised of easily
removable stones, usually cobblestone. If for instance this section is instead comprised of
either asphalt or concrete then traditional facade plants would once again become
impossible. This is once again an example of how an outside force (in the shape of facade
plants) has caused reverse salients to develop, which otherwise would not have been a
problem. In this context making psychical chances to accommodate this outside force might
prove more difficult than with the regulatory aspects, since it would make extensive changes

to existing infrastructure to accommodate facade plants.
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During the time of writing this thesis it became evident to us that not everything could be put
into a LTS framework. Specifically there were other explanatory factors of complexity and

that did not relate to the roads of Copenhagen.

Part conclusion

Looking at the roads in Copenhagen through the framework of LTS have given us the ability
to describe the system in which nature-based solutions such as trees or facade plants has to
become a part of as a complex arena. The road-system is complex because many already
existing actors inhabits the space. This makes it hard to incorporate new solutions as

renegotiations has to be made in order not to throw the system out of balance.

A theory about actors in the network

A Critic of LTS that leads to ANT

LTS functions mainly as a tool to understand how new systems emerge and achieve stability
(Geels, 2007). This is typically done through historical cases, such as the construction of the
electrical grid etc. (Hughes, 1989). However, there is a lack of attention to the changes
momentum and stabilization facilitates within the LTS and the networks that it contains
(Geels, 2007). We wish to examine what is the foundation for change in a socio-technical
system. Therefore, we have chosen to expand our theological framework, by the introduction
of ANT. ANT is detail oriented concerning the process actors, networks and power

mechanisms goes through, when working toward mobilising a network.

By focusing on a network within the LTS we can give the actors room to act and give
ourselves the chance to understand the context in which they are acting. ANT can
furthermore provide us with a snapshot of the technical evolution at this moment by

unfolding the complex network and then pinpoint key actors.
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We have in the former chapter used the theoretical framework of LTS, to “map” the road-
system in Copenhagen and the actors and objects that it carries. We have chosen to

analyse this LTS with the approach of ANT.

We did this, so that we were able to understand the arena that facade plants are to be
“implemented” into for it to become a sustainable nature-based solution. We have chosen
the theory of ANT because it gives us as techno-anthropologist the tools to analyse on the
socio-technical mechanisms of power and describe the relations between actors. When
approaching an actor or object with the theory of ANT it is in the scientists’ interest not to
assume much about the power mechanisms and actors that are to be analysed (Elgaard,
2003). One of the reasons for this is that ANT approaches a network with the thought that
human and non-human actors are “equal” in the sense that no one can do without one
another. The importance of an actor based on predefined notions of micro- meso- or macro-
level is likewise not part of the theoretical framework of ANT (ibid). This is worth mentioning

since this is a theoretical approach and not an ethical position.

The theoretical framework of ANT states that humans’ interactions is mediated through
objects and that these object comes in different forms, shapes and sizes and is often
referred to as a “material” (Elgaard, 2003). The Network surrounding the implementation of
nature-based solutions carries various actors on various levels. One of the ways that they
mediate their knowledge to one another, is through scripts such as policies, papers, laws
and guidelines. Due to the fact that the actors works on different levels they take different

approaches to how their knowledge is mediated.

By using ANT, we want to analyse the “revealed” LTS and in this way we will be able to
investigate some of the power mechanism this network contains. We will not be able to
analyse and account for all actors, objects and mechanism in this network, due to the size of
it, but we will take outset in the actors and objects most relevant to our questions concerning
facade plants as a sustainable nature-based solution in the urban environment of
Copenhagen. We have come the acknowledgement that for a an actor like facade plants to
succeed in the network that we are investigating the participation and equal agreements
from actors on all levels are highly necessary we will therefore analyse on the power
mechanism between actors and objects in our LTS on both micro -, meso - and macro level.
A reason for this is that we also believe that many of the interesting questions and answers

are to find in the interrelations between these actors and objects.
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When analysing this network we start on an “clean slate”, meaning that we of course will
take outset in the LTS analysis, but we will approach it with as little bias as possible. We will
through the ANT analysis ask questions such as: Why some actors both human and non-
human seems to be more resistant and persistent (meaning that they are more entrenched

and stronger) than others and how they through Callon’s translations process becomes this.

As mentioned before, the theory of ANT assumes that no actors are different from each
other until proven otherwise. ANT theorist argues that all actors have been micro actors, but
that they through their actions are able to place themselves differently in the network and
thereby change the power mechanism (Elgaard, 2003). The foundation of ANT is that the
theory approaches every network with the understanding of it as being a heterogeneous
network, meaning that society, organisations and actors are all generated in patterned
networks of human and non-human actors (ibid.). With ANT as a theoretical approach it is
worth mentioning that knowledge according to ANT is produced through hard work, where
heterogeneous “bits and pieces”, are gathered into a patterned network and knowledge
comes in the shape of material forms, like paper or preprints. If knowledge is gained through
a scientist, technician, expert or a non-expert, ANT argues that knowledge have been

embodied in that actors through a variety of material forms (ibid).

The forming of this knowledge relies on how the material are ordered and organized by
actors in or outside the network. This material needs to be mediated, which is done by using
different objects as an intermediary object. One actor can communicate with another actor
by using for instance a computer or a thesis in paper form, as we do as an intermediary
object between “us” and a “reader”. This intermediary object is again a heterogeneous
network composed by different actors on different levels with different actions. Therefore,
ANT states that various networks “participate” in creating being a part of and shaping the

socio-technical network.

So to form a rough draft of ANT one could say that it is a process of heterogeneous
engineering, where “bits and pieces” from the social, technical, conceptual and textual are
tailored together and after this translated in to a scientific product (Elgaard, 2003). It offers a
understanding of the “world” that allows the scientist to perceive everything as a network

composed of different actors all connected, like was it a symphony by Mozart.
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We find this approach so very relevant, because the network of facade plants is composed
by many actors, both human and non-human. Other theories also offer an approach that
allows scientists to investigate relations between various actors, but the way that ANT
analysis the power mechanisms between actors and the mobilisation of these is interesting
to us since we are investigating which mechanisms and actions there could be necessary for

an actor like facade plants, to become mobilised as a sustainable nature-based solution.

Through ANT, we are introduced to the term “punctualization” as an important feature of the
network. If we in this thesis could write that facade plants as a sustainable nature-based
solution was punctualized there would be no reason for us to keep writing. When an actor in
a network is punctualized, that specific actor is functioning as intended in that specific
network. As we interpret it, facade plants are not utilized to their potential due to the lack of
acknowledgement from actors relevant to their network, thus we will not (unfortunately) be
able to punctualize it, but this “issue” is one of the pillars of perplexity that has formed the

foundation for this thesis.

When an actor is not a resistant actor in a network, the “scientist” can investigate the actors
actions through Michel Callon’s translation process (Callon, 1984). In ANT the translation
process covers the exploration of the process where patterns are ordered and the resistance
actors are either achieved or not achieved (Elgaard, 2003). According to ANT an actor is an
effect of how the network is ordered. But how does a network reach this order? The analysis
of the translation process, can answer why some actors are better at enrolling, mobilising,

and making themselves somewhat indispensable in a network (ibid.).

Translations

Through the process of translation something is moved or replaced and thereby a pattern is
created, which contains both order and disorder (Elgaard, 2003). When an actor is gaining
power by associating themselves with other actors it is referred to as a “translation process”
(ibid). By establishing themselves as a spokesperson where they can speak or act on behalf
of others an actor is achieving power in a network. Before an actor can speak or act on
behalf of other actors the actor must establish equality and agreement in the association to
the actors they wish to speak or act on behalf of. When an actor can speak or act on behalf
of other actors they become the “last link” in the translation process, until a new actor moves

or replaces the current actor (ibid.).
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ANT analysis strategy is to follow the translation process. When wanting to analyse a
translation process, it is to the scientist favour that they place themselves in the middle of the
network. In this way they can place themselves as was they the centre of the universe with
stars, dust and stellar remnants as actors. ANT describes how different actors have different

doings in the translation process (Elgaard, 2003).

Callon have further developed on the theory of ANT’s translation process analysis. He parts
the translation process into four different moments that actors go through when trying to

establish and mobilise themselves as a resistant actor in a network (Elgaard, 2003).

We will now analyse on different “situation” from our time in the field on how an actor like MP
Facade plants, the Copenhagen municipality and UN are going through the process of
translation in regards to environmental agenda. This analysis will help us uncover some of
the obstacles an actor can be met with when trying to change power mechanisms in a
network. It can be a comprehensive and complex process and involves a great amount of
actors. We have therefore chosen to “limit” our analysis within the timeframe were facade
plants where “firstly” introduced through Danish expert literature. Through our literature
research the earliest dated book, is the book written by Karen Attwell (Attwell, 1993). We
have chosen to establish this book as the “beginning”. We are aware that the subject of
facade plants has been a “phenomenon” before the publishing of this book, but since there is
no or at least very little Danish literature to be found concerning facade plants as a
technological solution to issues of sustainability before this we find it arguable to start from
here on. The network surrounding facade plants and the possibility for it to become a
sustainable nature-based solution is extensive, we have therefore chosen to mainly focus on
the “actor-groups” relevant to the network of facade plants. It is due to a limited amount of
time, resource and knowledge, that we have not been able to “uncover” the whole network
that facade plants are being a part of. This is of course taken into consideration throughout

our translation process analysis.
Callon’s four moments of translation can in reality not necessarily be separated, as actors in

some constellations will overlap each others actions. We will go through the four moments of

translation, problematization, interessement, enrolment and mobilisation (Callon, 1984).
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In the four sections below we have chosen to elaborate how we through our time in the field
have identified the four moments of the translation process. As mentioned before, the
moments of translations do not necessarily come in a specific order in practise. Therefore,

we have taken outset in four different situations.

Problematization (establishing the problem)
The first moment of Callon’s theory of translations, is “problematization”. Problematization
refers to the state where an actor establish him/herself as an “obligatory passage point’ in a

network and makes themselves indispensable to the network (Callon, 1984).

The process of implementing facade plant as a sustainable nature-based solution in the
urban environment of Copenhagen, is as mentioned before complex.

One of the reason for this, is that facade plants carries the need for “change” in the
geographical space in which it is implemented. This is to be understood in the way, that

when wanting a facade plant, the citizen has to dig a hole in to the ground.

When doing this, the citizen is “interfering” with other actors in network. When digging a hole
in the ground the actors’ of the citizen is by doing this becoming a part of the “municipalities
network”, since this “layer” of the LTS belongs to the municipality and therefore is an actor in
their network. During an interview with Oleg Koefoed, the founder of Green Pathways, he
states that even though the “upper layer” might be a part of the citizen private property the

municipality is still having a say. He states that;

"It is called SB 110. It is a book (...) , such a set of rules that comes from the State that
states what you are allowed and what you are not allowed on your private property. It is
insane how much the State interfere in the law of private property, especially in the concern

of construction” - Oleg Koefoed

It is through actions like these that the new relations between actors in a network is
established. In the above mentioned situation the municipality makes themselves
indispensable as an actor in the network of facade plants and the actor of the citizens’
network, because they are the facilitator of laws and regulations. By making themselves
indispensable in the network the TEA places themselves as an obligatory passage point.

Without agreement from the citizens of Copenhagen to form a relation or alliance with the
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municipality, they will not be able to “enrol” the actor of facade plant into their network. The
alliance between the citizen of Copenhagen and the TEA is to be questioned, since citizens
of Copenhagen are choosing to dig and plant without permission from the TEA department.
This could point to the fact, that the TEA departments attempt to become an obligatory
passage point and make themselves indispensable in the network has not been fully

succeed.

Interessement (building interest)
The second moment according to Callon, is the moment of “interessement”. In this moment
actors are trying to form a relation and define other actors, by weakening their links and

relation to other actors trying to define them in another way (Callon, 1984).

To elaborate further, we will analyse the way that MP weakens actors that do not define
facade plants, as they wish for them to do. This is mostly actors that do not define facade

plants as a sustainable nature-based solution in the urban environment of Copenhagen.

If we divide the moment of interessement in to relevant actors and capital letters, we will
elaborate how actors like MP makes an actor like facade plants become a part of their

network by “separating” from other actors.

If one were to say that actor “A” is MP and actor “B” is facade plants. Then actor A has a
wish to enrol actor B into becoming a part of their network. For this action to occur actor A
has to weaken the links and relations, actor B has to act outside of the network that Actor A
wish to “create”. The reason for this is that actor A, wants to define actor B in a specific way
and actors from the outside, might in the current moment define actor B differently. It is
important to remember that within the theory of ANT, an actor is not defined by its “doing”
but it is defined by actors around it (Elgaard, 2003). Therefor actor A have to separate actor
B from other actors, in this case actor “C” and “D” (See figure 4.). This could be that actor
“C” are the actors who are in the old belief that facade plants do more damage than they do

good or in general do not acknowledge the environmental benefits of facade plants.

“But there are also many prejudices, for instance that facade plant gives rats in the ceiling. It

is not true nobody knows that it is ruining anything but they believe it does” Jens Hvass
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Jens Hvass sets an example of how some citizens due to a lack of knowledge have acquired
prejudices regarding facade plants and believes that they do more damage than good. For
actor A, to have actor B as a part of their network, it is necessary for actors A, to weaken the

links between actor C and D’s prejudice towards actor B.

Actor “D” could be the actors who cuts of nature-based solution due to the fact that it might
be hard to point out the concrete economical value of an actor like facade plants and
therefore exclude this solution as their first, when having to make an economical cut. In an

interview with Oleg Koefoed he states that;

“Yes green facades do not get a lot of space, but it is often included in the architect’s
drawing (...) The green initiatives in the architects' plans make much more sense now than
what see is today. But their suggestions get lost among other things because you cannot
make an economic value. But companies have begun emphasis that it means more and
more to be able to say, “now we are making green transition that follows the global climate

policy of this business plan”. Oleg Koefoed

Actors A wants other actors to acknowledge actor B for its environmental and space
rewarding benefits, instead of having it as a part of business strategy. If one were to look at
facade plants in a economical aspect it might be an actor that have a long-term economic
benefit, but as mentioned before can be established as a very low cost. Studies have proven
that facade plants and nature-based solutions in general, can have an economical value,
even though it can be hard to account for (Naturstyrrelsen.dk 2017) This could for instance
be the isolation effect that facade plants have, that can save the energy usage in a
household (ibid). One could also reverse the roles and place facade plant as actor “A” and
MP as actors “B”. Actor A’s power position in the network would change if they got an actor
like actor B into their network. No matter how you approach this specific above-mentioned
situation the “interessement” moment is where actors find “interesting parties” to enrol into
their network and then “cuts” of their supply to other actors in the network who defines them
differently.

Here actor A is weakining
the links between actor B

/ and actor C and D etc. 4\
This could for instance be
done with the use of
scientic knowledge to
seperate the "belivevers

v v from the non-believers” v

Figur 4 lllutration of actors A weakens the relation between actor B and C,D etc. 6
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During this moment of translation Callon also introduces the term “interessement device”
(Callon, 1984). Callon states that this kind of “device” can come in different shapes and
forms, and be both human and non-human. The device is used as a part of the process
where actor A is trying to weaken the link between actors B and the actors C and D. In the
situation mentioned above, one could perceive some of MP’s actions as a form of
interessement device. This could for instance be the aforementioned catalogue “Roses to
the city” or their webpage, where MP in both cases argues for facade plants to be a highly
beneficial actor if wanting to be a part of facilitating sustainable nature-based solutions in an
urban environment. Both the catalogue and the webpage weakens the link between actors

not acknowledging facade plants as a sustainable solution and the actor facade plant.

This thesis could also be an interpreted interessement device since it through the shape of a
material form can part the “believers from the non-believers”. It is important to mention that
the moment of inferessement is not necessarily a successful process and actors’ actions do

not always end up in “A, separating B from C and D”.

As mentioned earlier in this section the moments of translation are not necessarily
happening in the order that Callon present them and they can in practise be utilized when
necessary and on different occasions. But in the order that Callon presents them the “next”
moment of translation will be the moment of enrolment, which will be achieved if the

inferessement was successful (Callon, 1984).

Enrolment (strength through enrolment)

The moment of enrolment, focuses on how actors “enrols” new actors into their network by
using different methods like “persuading”, “luring” or “seducing” other actors to become a
part of their network (Callon, 1984). Actors here assign new roles to new actors and the
creation of interrelating roles are made with the actors who accepts their new role in the
network. This could for instance be seen in our aforementioned 9th semester project. Here
MP enrolled us as new actors in their network and instead of being “student”, we were for a
short timespan assigned the role as being a part of MP. This was possible due to the fact

that we at that time had a mutual goal for the actor of facade plants.
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Callon simplifies the moment of enrolment as a: “group of multilateral negotiations, trials of
strength and tricks that accompany the interessements and enable them to succeed”
(Callon, 1984 p. 10)

Through our research, we have had Callon’s moments of translation in our mind, since it has
been one of our theoretical analysis approaches. During an interview with MP, Marianne
Spang describes how MP has problems with the enrolment of new users of the “Roses to the

city” project:

“We can see citizens are giving up. Sabine B. Sgrensen asked some citizens who said “we
have completely abandoned it” (...) and the next problem then becomes all those who have
planted without permission because we must support the municipal work, even though we

are a private fund” - Marianne Spang

Marianne Spang articulates how MP has issues with enrolling and “persuade” new actors
into their network. The citizens that Marianne Spang refers to must be understood as actors
not accepting the role that MP wishes for them to carry. This can be due to various reasons

but one in particular is the lack off of a “mutual agreement” between the two actors.

Marianne Spang continues and elaborates how MP has issues with unauthorised facade
plant projects. These projects are not a part of MP’s network because MP is representing the
municipality. These illegal projects create a dilemma for MP because even though the
unlawful projects are working towards the same goals as MP, MP still cannot support these
due to their illegal implementation process. This can be interpreted as problems with the
enrolment in MPs network regarding facade plants, as some find it easier to create a

network outside of MP and the municipality in order to achieve their own goals.

Oleg articulates how visions and goals embodied in the UN’s global goal are being adopted

by other actors in order to shape their approach.

“It means more and more to be able to say, now we make this business plan. Grundfos says,
for example. No more now we make pumps, they say now we make clean water. So they

say directly what global goals they follow.” - Oleg Koefoed

Grundfos has according to Oleg Koefoed embraced UN’s global goals and made use of the

goals in order to align their goals and visions. If one were to look a Grundfos’ website, then it
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becomes clear how they not merely makes pumps, but that they through pumps adds the
sustainable discourse made by the 17 Global Goals (Grundfos, 2019). According to Mads
Nipper the CEO of Grundfos, the 17 Global Goals gives Grundfos the ability to enrol and ally
themselves with new actors such as NGOs that that they could not reach otherwise
(Sgndergaard, 2019). In this way Grundfos accepted their new role in the network “defined”

by the NGOs that Grundfos had a wish for becoming allies with.

This could indicate that the Global Goals for some actors can be perceived as an
established obligatory passage point as they will not interact with actors who have not
embraced these goals (Callon, 1984). This have a self-perpetuating effect as it only
strengthens the global goals further as an obligatory Passage Point. This could also be seen
as an example where material forms (scripts) enrols actors in the network and enable them

to strengthen UN as a spokesperson.

Mobilisation (establishing power through mobilisation)

The fourth and “last” moment of the translation process is the moment of mobilisation
(Callon, 1984). This moment is when an actor “gathers” the actors in their network, who’s
role they have defined through interessement and who they have been interrelated to
through enrolment (Elgaard, 2003). Then when the relevant actors are gathered an actor will
establish themselves as a “spokesperson” (Callon, 1984). When this establishment has

taken place, the actor will be able to speak and act on behalf of other actors in the network.

To summarize this moment the moment of mobilisation takes place when the interest, goals
and relations between spokesperson and other actors in the network is in order and forms a
network (Elgaard, 2003). It is worth to remember, that a “single” network consist of a multiple
of other networks and that these actors have been through their own translation process,
and have their own spokespersons (Callon, 1984). Being able to speak on others behaves
gives the spokespersons the ability to speak on behalf of actors with little to no “voice” and
the actor with little to no voice gains the ability to be heard. One could argue that the
environment is an actor with no voice, even though it might appear as the biggest actor “on
the market”. This is where organisation, politicians, institutions and a huge amount of other

actors forms a network connected to the environment and the issues it carries.

UN published the 17 Global Goals and did in this way mediate their knowledge concerning

global environmental issues. The 17 global goals were then “free for interpretation” for the
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individual actor to act on. When an actor like the municipality of Copenhagen adapted this
mediation as a part of their Agenda 21-strategi, one could argue that the UN succeeded in
mediating their knowledge to an actor from a different “level” in a the network concerning
global issues and here by enrolling them. Once again this moment is a result of the three
former moments where actors find interest in each other’s goals and agrees on each other’s
roles in the network. Another way to meditate through material forms is ex. the way that MP
mediate their project on facade plants through a catalogue in paper form, that the local
citizen of Copenhagen can collect at their office. With this action both the municipality and
MP, established themselves as spokespersons on behalf of the UN 17 Global Goals and

facade plants.

In the network that there were an analysing on, the UN can be seen as one of the macro
actors, carrying a long and enormous amount of micro- meso- and macro actors. The reason
for this is that the UN has established themselves as spokesperson on behalf of 193 actors,
who in this case is the countries being a member of the UN. In this way the UN can be seen
as a resistant macro actor, because they have established themselves as spokesperson for
all the members of the UN and for the environment and the issues it holds. Institutions like
the municipality and organisations like MP, has through their environmental work, further
established themselves as spokespersons for the UN, since they are speaking on behalf of
the 17 Global Goals. One could say that by writing this thesis, we are also speaking on
behalf of the UN, the municipality, MP, the scientist and the environment, but on a micro-
level. It is worth mentioning, that even though we perceive our self as micro actors in this
network, we for some might be a powerful macro actor, because we through research, time
and hard work, have enrolled our self into various networks concerning facade plants. ANT
argues, that an actors can change position in regards of micro- meso- and macro-levels
depending on which arena they are in.The actors position, is determined by the surrounding
actors in the network (Elgaard, 2003). To us, UN can be established as a macro actor in
regards to environmental changes but how resistant is UN as a macro actor, if the remaining
193 actors in UN’s network do not follow through on all the other levels. Again the 17 global
goals is a guideline free for interpretation to each actor. During an interview with Jens Hvass
we came to terms with how it could be hard for the UN to ensure that their visions and goals

are being worked towards through specific projects.

“l think there are so many thoughts in municipality, but | also find it very difficult to see how

to make sure that the clear ideas and visions in the overall plans are maintained in the daily
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