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REFACE

This report tells the story of all the work we have put into our master thesis

of 30 ETCS points "Changing Littering Behaviour of Intoxicated People”, as

the conclusion of the MSc programme at the Sustainable Design Engine-
ering education. This project has been conducted from February to June
2019 at the Aalborg University CPH, and in collaboration with The
Technical and Environmental Department, Copenhagen municipality.
During the entire project, we have received guidance and feedback
from our supervisor who is an expert within Design Engineering. The
guidance has given us a significant advantage structuring the design
processes and the use of various design methods developing a solution.






CKNOWLEDGEMENTS

The completion of this master thesis has received essential support from varies people,

whom we would like to express your grcﬁfi’ruc{e.

First and foremost our deepes{ groﬁ’rude to our supervisor, Signe Pedersen for conti-
nuous advice, guidonce and supporf.

A speciql thanks to project managers Kira Gizella Olah Thume and Seren Aren-
dal Mikkelsen and employees Jonas Ras Pazdzior & Magnus Ring Hunov from
the Development department of Urban Equipment (DDUE) from the Technical
& Environmental Department (TMF) of the Copenhqgen Municipality for

accepting us as collaborators for their project.

A thanks to blacksmith Johnny Jensen for sharing knowledge and devel-

oping our solution

Also, we would like to thank the following operators for the Operct’rion
Department who participated in the project; Zaid, Allal & Ib

quﬂy, thanks to our fellow students for con’tribu’ting with valid
informations, and the local life in Go’rhersgade for participating in

this project.






ABSTRACT

One-third of the Copenhageners perceive their ciiy as clean (]ensen,
2016).

This number is not enough. The vision is that in 2025, Copenhagen
Municipality would like to see that twice as many people consider the
copiioii as a clean city. Coniinuously increasing amount of litter left in
the bins, with a high pocentage left as littering on the ground has
grown to more than 5000 tons within recent years (Appendix - Report
A; Windstrém, 2014). Especiotﬂy, the party areas of Copenhogen have
an extraordinarily high amount of litter floating around the street.
With Gothersgade taking the place as the number one problematic
street, which is Why poiriicuior Goihersgode is the focus of this master
thesis.

Gothersgade have already been subject for several test and some of the
solutions have been implemented. The implemented solutions have had
an positive effect on the area, but there is still a litter probiern which

requires more WOl’k.

Our contribution to support the current chonge of iiHering behaviour of
intoxicated peopie in Goihersgode has resulted in the design of a new
litter bin named, The Arcade’.
In collaboration with the Deveiopmeni deporimeni of Urban
Equipment (DDUE) from the Technical & Environmental Department
(TMF) of the Copenhagen Municipality. We have used user-centered
design methods for deveioping a litter bin for the intoxicated peopie in
Goihersgode.

The deveioprneni of The Arcade is conducted based on a

comprehensive amount of ernpiricoti goi’[hered material, from mui’[ipie

iterations in Goihersque. This resulted in co-creation and acceptance of
concepts in the ideation phase with important actors such as the
Operation department and the project managers of DDUE. The final
concept has groiduoﬂy been odopied to the needs of the users, ihrough
building and testing several prototypes.

The Arcade is first and foremost a modular bin, which means that the
top half can be customised for different types of events such as CPH
Pride, Kulturnatten etc. This will also add a sustainability aspect of
proionging the iifespotn of the bin, as gornificot’[ion elements eosily can

be changed to keep the users motivated.

The Arcade acts as an interactive litter bin ]oy providing the users
with a joke/icebreaker as a reward for throwing litter in the bin. The
specific designed shope, iighi and sound has been verified in order to
create awareness about the litter bin and providing it with an ideniiiy
in the vibrant nightlife of Gothersgade. Finally, co-created gamification
elements in terms of more litter = better icebreaker quoiiiy' has been
added using Arduino and LED dispioy potnei, to encourage the user to

throw more litter our besides their own litter.

We have high hopes and faith that The Arcade will support the
change of littering behaviour, resulting in a cleaner Gothersgade, and
coniribuiing to the gooi of the Copenhogen Municipoiiiy being cO2
neutral by 2025.
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READING GUIDE

This is the written result of our master thesis. The report will introduce
the reader to the though{s behind the thesis. During the rest of the
report, the master thesis "Changing the Littering Behaviour of
Intoxicated People” will be referred to as ‘the project.

Project Process

This project has been conducted with the framework of Design
Thinking inspired by IDEO’s five overlapping phases of the design
process(Brown, 2008), where the process is considered divergent and
convergent (See figure 1, next page). The method provides a general
view of the design process; The five overlapping phases starts off with
the diverge phase, 'Emphasise, an explorative investigating of the
field, followed by the converge photse \Definel, were we anlyticql
challenge the understanding of the problem and resulting in a set of
specification requirements. The third phase being diverged, Ideation),
generating ideas for concep’[uqlisqhon, followed the respecﬁvely
diverge and converge phases 'Develop and Test. Last but not least we
have applied the model with a six-phase, being Implement, which

includes the future strategy in order for the solution to be implemented

An important notice is, the design process is not a linear, but should be
considered as iterative, meaning the five photses are oveﬂapping going
back and forth between the phases. Hence, we continuously investigate

and analyse throughout the entire project.
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Figure 1. Indicates our design process, illustrating the six overlapping design phases. Source: Made by authors.



Report Structure
The report introduces eighi chapiers in relation to how the design

process has occurred in this process:

Chap’cer 1 introduces our design strategy, which includes the
meihodoiogicoti and theoretical framework to give the reader an
understanding of how we have worked as design engineers in this

project.

Chapter 2 is a description of a situated network describing the main
actors involved in this project. This will give the reader an introduction

to the case siudy of this master thesis.

Chap’ter 3 describes the phase Emphasise, which provides the reader
with a detailed descripiion of our gqihered empiricoti material
concerning Gothersgade and an understanding, how it contributes to

iiiiering behaviour?

Chapter 4 is the define chapter, which provides the reader with an
insighi into how the probiern of iiHering has been scoped, concerning
the intoxicated peopie, who contribute to iiiiering in the street. The
chapter results in a design specification used to structure the further

process strategically.

Chapter 5 describes how we have used different design methods for
idea-generating on various solutions involving different actors as co-
designers, to find a proper solution that can support the desired chdnge
of littering of intoxicated people in Gothersgade.

Chap’ter 6 introduces the reader the concepiudiisotiion of the final ideq,
namely The Arcade, and describes the multiple iterations the concept

has been ihrough before it becomes a 11 solution dddpied and designed
to fit the needs of the important acotrs in the concext of Gothersgade.

Chap’ter 7 describes how The Arcade is going to be tested in
Gothersgade in the period between the hand of this master thesis on the

7 of June and the oral exam on the 24 of June.

Chapter 8 describes what is needed for the solution to be implemented
as a solution that can support the desired behavioural chdnge of
intoxicated peopie in Goihersgotde. It includes a set recommendation for

the continuation of the development of the Arcade.

Chap’ter 9 introduces the reader to an overall conclusion of the project,
and a reflection, which also involves a discussion of the uncertainties

which has occurred in the design process of deveioping The Arcade.

General information

The separate dppendix-repori contains additional information and
pictures, which is referred to during this report. The appendix is divided
in three, it contains dppendices, with pictures, notes and results from
research, design games and observation, these are referenced to as
Appendix XX The Appendix also have a section which include
Minutes of Meetings (MoM) from important meetings we have had
during the project, these are reference as MoM-X. Ldsﬂy, the dppendix
also includes important reports that is not is not accessible online, these

are referenced to as Appendix - Report XX.

Last but not least, we hope you enjoy reading our master thesis!
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INTRODUCTION

"One-third of the Copenhageners perceive their city as clean.” (Jensen,
2016)

According to the municipohty, this number is not enough. The vision is
that in 2025, Copenhogen Municipohty would like to see that twice as
many people consider the capital as a clean city(ibid.). According to
the non—profif organisation Hold Danmark Rent (2016), an excellent
urban life attracts tourists, creative people, and companies. It provioles
economic growth and creates a positive image of both the city,
businesses and cultural life which results in an increosingly hvely city
with a vibrant nighﬂife. Last but not least, clean city life is an essential

part of a socially sustainable city. (Bylivsregnskab, 2017)

Copenhagen is a lively city with a vibrant nighﬂife, which is not free

of charge. Especially littering from the nightlife is a major

inconvenience to the citizens of Copenhagen (Project manager of DDUE,

MoM-1; Report A);

‘It is important that Copenhagen appears clean and neat [t is
reprebensib]e that peop]e do not manage to throw their gorboge into
the bins. Especially the nightlife, there are big problems, and that is not
good enough “ (The Culture and Leisure Mayor, Windstrém, 2014)

Especially, during the weekends the operators from The Technology -
and Environmental Administration (TMF) face a significotn{ choﬂenge
when cleoning the streets. The nighﬂife leaves a lon'ge amount of litter
to be swept and washed away before the city opens. The operators
think that it is, in porﬁculor, the nighﬂife that generates a lorge
proportion of the litter;
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"We use twice the time cleaning Gothersgade in the weekends, after all
the intoxicated peop]e and their porﬁes." (Operofor; Soundfile - The
Gothersgame #2)

The Technology -and Environmental Administration (TMF) of the
Copenhogen rnunicipoli’[y has, among other Jfhings responsibﬂity for
being in charge of practically cleaning the city and taking care of the
parks (TMF, 2019). One of TMFs clear goals is to reduce the amount of
litter from hHering on the street; In 2018, in the rnunicipodify of
Copenhagen, 263 million kroner were allocated for the cleaning of the
streets of Copenhagen (Mollerup, 2018). However, since 2008, there
has been a 477 per cent increase in the litter that ends up on the
ground. At the same time, there has been a decrease in the amount of
litter that is thrown into the litter bins (ibid).

The increased amount of 1iHering in the nighﬂife is among other Jfhings
due to the development in the city in recent years(Bylivsregnskab,
2017). As more inhabitants have come, several companies have started

serving fast food, coffee to go, and outdoor dining(i]oi&).

"We become more Copenhageners, and more permits are also given to

OIgGHiZil’lg OLlfClOOl’ events W]’llC}l OJ.[ course pIOCZLlC@ a ]Of more

waste" (Project manager of DDUE, MoM-]).

In 2025 there will be significantly more Copenhageners. The City of
Copenhagen is growing by approx. Ten thousand inhabitants a year,
and it can already be felt out in the city (Hold Danmark Rent, 2016).

TMF has in recent years had several campaigns and other initiatives
that have improved the hHering behaviour of the Copenhogeners
(Reporf A). However, olespite the efforts, the amount of litter left in the

litter bins and in particular also in the streets has grown from almost



4,268 tons in 2010 to more than 5000 tons within recent years (Report
A; Windstrém, 2014).

‘It will be necessary to spend more money over the years to keep
Copenhagen clean. [..] We have become more residents, and it is clear
that this tension, increases the need for money to clean up services.
Unless Copenbageners start c]ecmirrg up after themselves, but I allow

myself to doubt it" (Morten Kabell - former environmental mayor,

Windstrém, 2014)

Particularly the party area of Gothersgade is a victim of massive
amounts of hHering, and during the equy mornings in the weekends
the area resembles a reqular ‘war zone’; Friday, Saturday, and Sunday
morning, the street is buried in litter. Gothersgade is a big mess with
pizza boxes, napkins, plastic mugs, and cigarette butts everywhere. At
the surrounding walls of houses, you can still see little streams, with
strong smells that reveal that several of the intoxicated people have
returned parts of their intake of alcohol before going home. However,
the issue of liHering in the rrighﬂife does not orﬂy relate to an
increasing amount of inhabitants, the major variety of fast food places
or even the selection of events do also contribute. Studies and our
observations show that the primary target group for liHering in the
nightlife is 15-27-year-old men heavily influenced by alcohol. (Report
A; Chorprer three and four of this reporr). The reprile brain characterises
highly intoxicated people's behaviour, whose brain function is limited
to think about three things; food, power and sex (Report B). TMF has
not worked directly with these elements regarding solutions to reduce
hHering from intoxicated people. TMF want to investigate the
potential for using the cognitive focus of the intoxicated people, to get

them to clean up after themselves and others;
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“We have reached the point where we recognise that it is not about
changing the behaviour of the intoxicated people, but rather making
solutions that support the desired behaviour” (Project manager, DDUE;
Gate?2l, 2019)

Hence, in this project we use Gothersgade as a case study, in order to
examine and develop a solution that can contribute to the desired
behavioural change, so litter from intoxicated people are thrown into
the bins -
cooperation with the Development Department of Urban Equipment
(DDUE), who is a part the Technological and

Environmental Administration, in the developmenr of a solution that

not on the ground. The project is a design project in

includes a finished and mountable solution, that supports the foHowing:

How can we cleve]op a litter bin that supports the desired change of
.lii'fering behaviour of intoxicated peop.le in Goi‘hersgacle?

In order to provide an answer for the research question, a number of
sub-questions and underlying assumptions need to be answered.

1. How do we understand intoxicated people, so we know who to
design for?

2. What needs to be present in order to motivate the target group
to throw out litter in the bin?

3. What kind of elements works best for raising awareness of the
litter bin, among target groups without olisturbing residents and
local businesses?

4. How do you ensure that the solution forms part of the party for
the target groups and is not distur]oing or regotrclecl as a
municipal element?

5. What kind of reward provides the target group with the

greatest motivation to repeat the action (throwing litter into the

bin)?



CHAPTER

DESIGN
STRATEGY

Tl’llS chap’cer introduces the framework used Jﬂmroughouf the
design process of this project, oleveloping a solution that supports the
desired behavioural change regarding intoxicated people and littering in
Gothersgade. The framework builds upon three different design
approaches; Design Thinking(Brown, 2008) is used within the design
team to structure the design process inspired by five overlapping phases.
Engineering Design(Cross, 2008) is used to strategically structure identified
criteria for concept clevelopment. Participatory Design is used in order to
design democratically with TMF and their relevant business associates as
well as the businesses, and the intoxicated people in Go{hersgacle.

Actor-Ne’rwork-Theory is used as a theoretical foundation for consiclering
which actors to involve in the heterogeneous design process and negotiate
their matters of concerns (Latour, 2004). ANT and PD are both sensitive
towards the role of ma’[eriality such as mock-ups and prototypes in
knowledge sharing(Brodersen & Pedersen, 2018), thus, the notion of
intermediary objects is used to facilitate negotiation of the various actors
involved, using materialities representing the involved actors’ matters of
concern. To stage negotiation, we use the methodological framework of
negotiation spaces (Pedersen, 2016) which is used throughout the design
process to several contemporary negotiation spaces in order to develop a
solution that supports the desired behavioural change of intoxicated

Deoole.






DESIGN THINKING

Picture 1 The deve]opmenf of prototypes. Source: Taken by authors

Design Thinking has drawn much attention and is by some design
researchers considered as two different streams (Johansson-Skoldberg et
al, 2013; Carlgren, Ruth & Elmquist, 2016): The first stream is
‘Designerly Thinking‘ which goes back to the 1960s. It pertains to the
design research tradition of studying how designers think and what

makes a good designer(Cross, 2018; Johansson-Skoldberg et al, 2013).
The second stream relates to \Design Thinking‘ which pertains to the

Page 5 of 119

managerial concept(Carlgren, Ruth & Elmquist, 2016) In this
framework we use the current managerial stream, using the term
Design Thinking (DT). Most notably promoted by IDEO in 1991 and
originotﬂy coined by CEO Tim Brown (Kimbell, 201l Brown, 2008;
Pedersen 2019). DT is presented as a human-centred approach to
problem solving, creativity and innovation (Brown, 2008; Carlgren,
Ruth & Elmquist, 2016). In this project, DT is used as a framework for
an iterative process. Likewise, the approach emphasises a holistic view
of the design process, which is used to manage, navigate and focus on
problem scoping, gqﬂqering problem information, prioritising criterias
and generating concepts. [t is used within the design team as a
common way of think and work, and an understanding of a deductive
and inductive 1ogic throughout the process. In other words, we use it to
structure the design process in order to develop a solution that supports

the desired behaviour of intoxicated people in Gothersgade.

Thus, DT is a structured methodology based on five overlapping phases
(see figure 2):

The first phase being empathise where we are going to emphasise
with the user using ethnographic methods such as observations,
interviews, and workshops and challenge the identified problems. The
next element being define where we start to define the users and
empirical investigated problems through personas, role objects, and
define criteria a solution-concept have to fulfil. Afterwards, we move
on to the ideation phase, where concepts start to develop using
methods from engineering design to strategically brainstorm and rate
concepts. Then the concept will be prototyped through mock-ups, scale
models and get feedback an acceptable solution through several
iterations. Finally, the prototypes are to be tested in a suited
environment and the result evaluated. Note that the five phases are
overlotpping and consist of many iterations. In relation to our project,

we have felt the need to add a sixth phase, implement where we are



going to describe, what further work is required in order to fully enroll

the employees of DDUE into a possible implementation of our solution.

DT provides a toolbox of methods that will be useful in gathering
knowledge in the explorative and define phase using interviews,
observations, and workshops to identify several problems within the
field. Also, to define and scope the problem of concern, based on the

involved relevant actor's matters of concern and criteria.

DT does not refer olirecﬂy to classic olesign disciplines such as
Engineering Design (Carlgren, Rauth & Elmquist, 2016). In this project
one of the main focuses is to develop a solution that changes littering
behaviour in Gothersgade, using methods from traditional engineering

design regarding product development.
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ENGINEERING DESIGN

= 4;;_.__ T — 1 r . e

—4

Figure 2. Customised morphology chart (Cross, 2008) used to develop

concepts. Source: Taken by authors

With inspiration from Engineering Design Methods (Cross, 2008),
designed as a manual of procedures, principles, processes, and practice
of design, with the focus on product development. Some of the methods
are used as an approach to develop strategically and others to help us
choose a successful design. Methods such as brainstorm’, ‘'morphology’,
rating schemes, are used to identify criteria. The methods are not used
as what Cross (2018a) calls a ‘straitjacket, stifling creativity. We use
the methods as inspiration to improve the quality of the design

decisions. Likewise, the methods have been useful in the development



of prototypes, equy in the clesign process testing sub-elements in
Gothersgade. Prototyping is used with different purposes depending on
what phase of the process we found our self in. For example, rapid
prototyping is used in the Define’ phase to test sub-elements in the
problem context. Rapid prototyping is helpful at proving or is-proving
assumptions in the early stages of the design process; ‘fail often and fail
soon” (Carlgren, Rauth, & Elmquist, 2016), as well as identify needs
and specific criterias that have to be considered in a design specification
when designing a holistic solution. The ideation and prototype phase is
building as well on the methodology of Cross’ (2008) engineering
design methods, building mock—ups in various scales as well as the final

solution.

While Design Thinking is used to structure and navigate the phases of
the design process, and the Engineering Design methods provides the
framework for concepfuctliscthon, we turn our attention to
Participatory Design in order to design with the user inviting them into

a democratic process acting as co-designers.
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STAGING PARTICIPATORY
DESIGN

Picture 2. Designing concepts with the project managers of DDUE. Source:
Taken by authors

Staging Participatory Design [s used as a framework to empower the
various actors considering the processes to be democratic, meaning we
design with the relevant actors as co-designers and not for someone; e.q.

by staging a workshop allowing TMF of the Copenhagen



Municipdiiiy to come with suggestions for concept deveioprneni,

applying their ideas by sketching and facilitating.

In comparison to Design Thinking, which focuses more on a user-centric
approach, Participatory Design offers a framework where the actors are
partners in the design process (Pedersen, 2016). It is therefore relevant
for us to suppierneni both of these qpproaches in order to engage with
TMF and their business associates, as well as partners related to

Goihersgorde, and not oniy the intoxicated peopie.

Participatory Design offers a framework of how to set up a space

where the collective insighis and matters of concern of each actor can

be negotiated (Pedersen, 2016).

ACTOR-NETWORK THEORY

The selection of Actor-Network Theory (ANT) responds to our need

for undersianding actors and their relations in a dynotrnic network. The
theoretical framework provides a vocgbuidry that enables the
navigation and negotiation of actors’ concerns, such as network-
formation, translation, and diignrneni. The notion of translation is used
as the framework to provide insighi into the socio-material context as
well as providing a foundation for considering which actors to involve

in the heterogeneous design process(Brodersen & Pedersen, 2018).

ANT builds upon a constructivist ontology that considers the social
world along with the material one and together constructs knowledge
of reoiiiiy (Waldorff, 2013; Callon, 1986; Bruun Jensen et al. 2007).
Hence, in this project, we emphasise that human and non-human
entities or actants interact with one another within the actor-network

(Law, 2007). ANT has been chosen as an analytical framework since
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ANT takes into consideration both actors and objects within the

dynamic network-in-the-making.

ANT provides a VOCO.bulOIY to discuss poieniidi Conﬂiciing matters of
concern and negotiation spaces; seeking matters of concern (Latour,
2004) for the relevant actors and objects. In relation to our objective,
will this be an important aspect for us as the designers to sirqiegicotiiy
navigate the design process. The notion of matters of concern (Latour,
2004) is used to provide insight into the involved actors’ different
concerns and their meaning.

in order to translate the various actor's matters of concern to something
iorngibie, we use the notion of inierrnediorry objects in order to negotiate
and stage the role of different materialities used in the Interaction/

involvement of wvarious actors throughout the design process (Blanco

and Boujut, 2003)

‘[..] intermediary objects are intermediate states of the product if we

consider the objects as mediators translating and representing the future

product.” (ibid, p. 210-211)

Hence, iniermedidry objecis have mdieriodiiy, that facilitates
negotiation between actors and, ihrough a refinement, advances from
negotiation to negotiation (Brodersen and Pedersen, 2018). Thus, an
object undergoes many iterations over time, thus acting as
intermediation of different actor's matters of concern. In this project, we
use different materialities to translate the matter of concern throughout
the process, in order to understand and ideniify to deveiop a solution
that considers these matters of concern. inierrnediotry objects is thus
sicrged in various spaces such as Workshops using design games,
prototypes, concept drawings, mock—ups in order to facilitate
negotiations ihroughoui the five overiqpping photses of the design

process.



Negotiation Spaces
Inspired by Pedersens (2016) methodological framework, we wuse

staging and facilitating spaces to the negotiation of matters of concern
during the design process. We will use the terminology negotiation
spaces in order to navigate democratically in the wvarious actor's

matters of concerns.

Moultiple configured negotiation spaces are staged throughout the
design process. Thus several spaces are configured and allow
knowledge to circulate in facilitating negotiation of the involved actor’s

matters of concerns. As explained by Signe Pedersen (2016):

‘Spaces helps in directing attention to how these diverse actors might
need to be involved and addressed in different ways to support their
involvement - (Pedersen, 2016, p. 112)"

According to Pedersen (2016), Negotiation spaces are temporary spaces
meaning, that it is a space were a negotiation takes plqce and once
settled, the actors move on. It aims at understanding the process of
configuring the political and conversational elements of the negotiable

space for the actors (Clausen and Gunn, 2013).

In relation to our project, we will continuously create multiple
temporary negotiation spaces Jthrough Workshops with TMF and
prototype testing with intoxicated people in Gothersgade plus other
relevant actors. Once settled, a new Workshop will be facilitated. This
will offer us an Qpproqch to the planning and creation of those spaces,
where the systemic perspective is being negotiated within the design
team (Clausen & Gunn, 2013), considering the three elements of a

negotiation space; Stqging, Fqcﬂitq’[ing and Synﬂqesis.
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Sfdging is used to plqn the desired negotiation within the space,
planning roles of the participants, location, the role of materialities etc.
Facilitation is planneol on behalf of the desired negotiation which in
our case often is facilitated using in’[ermediqry objects as mediators
representing the participants’ matters of concern. Facilitation is needed
in order to encourage dialogue and negotiation with clear rules and a
starting point. This will allow actors in our project to express their
matters of concern and further negotiate towards a common
agreement.

Synfhesis is used to discuss the outcome of the facilitated negotiations in
the space thereby navigate the entire design process by translating the
encountered knowledge. This will lead to a new negotiation space in

regotrol to another Workshop with new Jrctngible elements.

The framework of our design strategy will be further elaborated
regotroling the five clesign phqses our design process consists of starting

from chapter three.
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GOTHERSGADE
INTRODUCING THE CHAOS

Gothersgade is one of the main party streets in Copenhagen and is a
street of interest because the level of litter in the street is significantly
higher than "regulqr“ streets in inner Copenhqgen.

Figure 5, shows the cleaning time the operation use on cleaning
Gothersgade compared to the other streets in the area. The red colour
indicates that ’[hey spend 9-5 times the amount of time on cleqning
that street compared to the green areas during the weekends However,
during the weekdays (Monday-Thursday) the operation spends the

same time on cleqning Go’[hersgqole as any other street.

Kongens have

PRNEE

x
o
| 2
— : g
‘ | Problematic area Z
\ of Gothersgade ’3‘
/

jyl'gUl'G 5. /%H overview OI( GOHIG’ngQdQ Qlld HIE’ pl’ObJ@H]QﬁC ared. SOUIC@.‘

Made by authors
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Geogrqphicqﬂy, Gothersgotde is plotced in Central Copenhqgen and
stretches from the lakes in the inner city to "Kongens Nytorv'
Operation of the part of Gothersgade that passes 'Kongens have’ is
unpro]olemot’[ic and similar to the operation in most parts of the city,
because most visitors think rational and thus act according to social
norms. Hence, ’[hey throw the litter into the litter bins. After the King's

Garden (see figure 5) the situation starts to turn.

Gofhersgade, also in the problemqﬁc end, is a street like any other city
in the inner part of Copenhqgen, during the dqyﬁme and the week-
days. The citizens of Copenhagen drink their Café latte at the cafés,
and the tourists walk through, to see Nthvn or catch the metro.
When the weekend arrives and it turns dark, the situation starts to
change, as more people arrive to visit the fancy restaurants in the
street and when the evening turns to nigh{, it starts to get reqﬂy
crowded. People start to leave the restaurants or go out for drinks, and
the younger generation from High Schools are starting to arrive in the
street to visit the clubs and bars. Somewhere and somehow, in this flow
of people arriving and leqving the street the litter starts to build up. In
chapter 3 we visit the street to discover, how and why the litter builds
up in the street.



Picture 3. Goﬂnersgade on a nighf cZuring the weekend. Source: (Thume ,2017)

and authors
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THE DEPARTMENT OF
DEVELOPMENT OF URBAN
EQUIPMENT (DDUE)

This section is uncovering who the municipcth’fy is and who in the

municipality we have worked with.

The purpose of the municipoli’fy of Copenhagen, like all other
municipalities, is to serve the citizens. We have been Working with a
sub-department in the department of technological and environmental
mqnqgemen’f (in Danish; Teknik -0g Mﬂj@forvod’fningen), from hereof
TMFE. TMF is a department with 2000 employees, whose job is to
make sure the city is clean, green and a place where people can live a

life of high quality (KK, 2019a). This includes keeping the streets of the

city clean, among other Jrhings.

Organisational, TMF is divided into sub-departments, figure 6 is just
showing the two clepotr’[menfs we have been Working with, but there
are more departments in the TMF.

The Center for Operation consists of a number of sub-departments that
is divided into physicotl location around the city. These olepartmen’[s are
in charge of practically cleaning the city and taking care of the parks
(TMF, 2019). The employees working in these departments are
operators, who know how to drive a sweeping machine, a garbage

truck and empties the litter bins, among a lot of other tasks.
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plotns are made for how to meet the poiiiiciqn's targets on a prqciicod

N level It is also the departments on the development level that have the

= //_‘:ﬁ ; responsibiiiiy of carrying out the pians and achieve the goals (TMF,

TR ' . O .

‘.L:jHE 2019). The department we have been working with is responsible for
Al

the development of urban equipment, that will create a better work

The municipality environment, a more efficient operation of the city and a cleaner city.

The depqrimeni does not have a specific name in the orgqnisotiionod

terms of TMF, but we will refer to it as the Development Department
of Urban Equipment, from hereof (DDUE).

In the DDUE we find two experienced project
managers who manage the development budget of @
the ciepqrirneni. One project manager has « g
classical Mechanical Engineering degree from DTU,

and the other is educated as a Design Engineer also

from DTU. The ciepotr’[rneni is given a budgei each

year to develop new equipment that can fulfil the
pohiicql targets of being more efficient, create a
(@ . : )
% cleaner city and improve the work environment,
o Cp— : further introduced in the next section.

('_7:'@‘ @ Goihersque is a street of interest for the DDUE,

Center for Development of Center for Operation because it is one of the worst areas in
Operation (including DDUE) (physical Operation Depart- . . . .
ments around the city) Copenhagen in terms of bad hHenng behaviour. Figure 7. Icons

) Bad littering behaviour is defined as litter representing project
Flgui‘ve 6 - C)l’ganlsctﬁon CZngIQiTl Ol( ILJIG C,anel FOl O})Ql’@fiol’l O,l)d C,@Df@l FOl thrown on the sh’eet C[nci good 11‘Her1ng‘ l’)’lal’lag’el’s OI( [7[}UL
Development of Operation. Source made ]oy authors Source: Made bv

author

behaviour is litter which ends up in the litter bin.
Designing of litter bins does, therefore, piqy a role

To find the department we have been working with, we have to look

at the more administrative level in TMF, where there is a in the ciesign of solving the 1iHering behaviour

problem in Gothersgade, which is why the

deveioprneni oiepotr’[rneni which works above the street level and

across all the sub-departments in the TMF. It is in this department, department has chosen this project.



POLITICAL GOALS

The Municipali’fy is making pohcies and strategies for how the city
should clevelop. It is TMF that have the responsibﬂity to develop the
city, so it fulfils those political targets e.q. a CO2 neutral city or 50% of
all commuting done by bike or 75% of the «citizens experience
Copenhagen as a green city.

Most relevant for DDUE and this project is the target set on the
cleanliness of the city. The pohficians have made a target, that 2 out of
3 citizens in Copenhqgen, must experience the city as a ‘clean ci’[y“ by
2025 (KK, 2019b). In 2018 only 29% of the citizens in Copenhagen saw
the city as a clean city, so there is work to be done and Gothersgade, is

number one in terms of hHering.

Besides working on making a cleaner city, DDUE also develops
equipment that creates a better work environment for TMFs operators.
The operators do many repetitive lifts during the day and it is

important that the equipment they use does not wear out the opera’for's

body (Andersen, 2019).

Lctsﬂy, it is important that every’thing Jthey implemen’t makes economic
sense. Like most other pu]ohc institutions TMF is trying to do more with
less, this means that new investments should contribute to a more

efficient operation (ibid).

Why is litter so important?

Besides designing for pohfical targets of saving money, litter might in
the streets have a bigger influence on our lives than one mighf think.
According to 'Hold Danmark Rent” (an organisation that is mapping
littering in Denmark) a survey made in England in 2006 showed that
litter in the street is the 2nd most annoying problem (Hold Danmark
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Rent, 2011), the only thing that is more annoying is urination in the
street (ibid). A Survey from Denmark made in 2011 also revealed that
% of the Danes experiences their neighbourhood as being dirty. They
especiqﬂy poin’[ed out that liHering affected their mood negqtively or
made them angry or sad (ibid). The litter in the street also affects
tourists’ experience of Denmark and the likelihood of them returning
(ibid). Furthermore, people also answer that litter in the street is

making them feel unsafe and it affects the community feel negative

(Hold Danmark Rent. 2016).

Besides the negative effects on people's mood, it is also expensive to
clean up after liHering. It is estimated that 500 million DKK is used
every year by the municipalities in Denmark on cleaning litter that

has been thrown in the streets (Hold Danmark Rent, 2011).

INTOXICATED PEOPLE

An important actor in the problematics of
excessive litter on the grounol in Gofhersgade is

the intoxicated people. Young partygoers, that

visit the street from 10 pm to 6 am in the
morning are there for having a good time and / /
party. Litter does not seem to be of much /
concern and especially not if the barrier for

using the litter bin is too high. E.g. if the litter Fi gure 8. Icons

representing

bin is full, they just leave the litter or put the _ )
intoxicated people
litter nicely next to the bin, see picture 5. In 7" y Peor ?jé
Source: Made by
chapter 3 and 4 we will go into the depth of

author
the intoxicated people's behaviour.



LITTER

Litter in Gothersgade is an important non-human actor because it is
what constitutes the problem and conﬂic’[ing with the poli’[iccﬂ gootls,
such as having a clean street. Furthermore, it is expensive to remove.
As odready introduced, litter in Go{hersque requires extraordinary
attention, because of the high flow of people and the intoxicated
people's careless littering behaviour, see appendix 3 .

The types of litter found in the street are many, as earlier projects of
the street show but it is mctinly pizza boxes, fast food wrapping and
cigarettes that catches the eye.

Picture 4 - Pizza box left on the table in front of Pizza House Source: Taken by
authors, 2019

Page 18 of 119

Picture 5 Different types of litter in the street. Source: Taken by Authors,
2019 ; Thume, 2017






CHAPTER

Tl‘llS chap’ter introduces of process of emphasising with actors
in our network.

The first step of Design Thinking (DT) is emphasising. As DT is very
user-focused, we have used this phase in an ANT perspective and used
it to not only understand the user but to explore the whole network

and get an in-depth understanding of the problem.

Figure 9 illustrates how we have opened up the network with
ethnographic methods, such as observations, fly on the wall, follow the
actor and interviews (Guest et al, 2017). Besides, the e’thnogrqphic
methods have we also played Design Games (Brandt et al, 2008) with
the project managers from DDUE and the operation to get an in-depth
unders’fanding of the street and the problems within the street.

To process all of the information from several sources, the method of
affinity diagram was used. This worked very well as a method of
categorising the problems, relqting the chqﬂenges in the street and
defining main findings. [t is essential to notice that the qffinify
diagram has been used iteratively, meaning we have updated after
each time we have done an iteration observation, interview or design
game. We have also used the foinity diqgrqm during the process to
categorise data, so we were able to present it for other actors as
structured data. Eg. before the design game we played with the
operation and the project managers, we presented them to worksheets
with main findings from the street, that they could then comment on.
The main findings have been updated through several iterations,
which turned into thematics and further used to involve relevant actors
to negotiate and discuss the problems identified and later turned into

design requirements, which we could design for.
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GETTING A SENSE OF THE
FIELD

This chapter is about emphasising with the actors in relation to litter in
Gofhersque, but to do so, we needed to gain a little bit more
knowleolge about the field of study.

Initial observations
To do so, we visited the street numerous times both night and day. This

gave us an understanding of not just the actors in the street, but also
the non-human actors, such as; types of litter, the litter bins and the
general flow of people. All of this will be important to take into

consideration for a later concep{uahsation.

Flow of people

It is important to include the flow of people to know, when our future
solution should be active, also in relation to the surroundings. It is
important to investigate which stores, restaurants, shops and bar/clubs
are open during peotk hours to know, where the intoxicated people
move and where litter is generated.

To investigate this, we went to Gothersgade serval times both day and
night (Appendix 1, Appendix 2).

The flow of people and the accumulation of litter is illustrated in figure
10. After 6 pm there is a shift in the streetscape, especiotﬂy Fricloty and
Saturday. More people start to arrive at the street as they are on the
way to restaurants in the area. After it gets really crowded in the
street as people are starting to go home from restaurants or go out for
beers and drinks. Around midnight the young partygoers start to

arrive at the street. During the whole seance, a lot of people visit the
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fast food shops in the street. From midnight and until 2 am in the
morning, people are both arriving and leaving the street, and the flow
in the street is very high. After 2 am the flow of people is slowly
decreotsing until 6 am in the morning where the last people are leqving

the bars and the cleaning crew sets in (Appendix 2).

LITTER
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Figure IU - [ he 1lov of people in relation to litter. Made by authors, 2019



Type of litter in the street

During our observations, we observed the different type of litter in the
street. It is relevant to know the different types of litter since these can
influence set demands for future conceptualisation. The types of litter
are therefore inveshga%ed further, both from previously conducted

projects and our current observation, respec’[ively.

DDUE got help from a behavioural consulfqncy called "KL 77 They
have made a quantitative measurement of the litter in Gothersgotde.
The result of this could be categorised into three types; Pizza boxes,
cigarette butts and other litter.

These findings correspond well with our observations (Appendix 3)

here is not a lot of pizza boxes present on the ground in numbers, but
they are easy to spot and take up a lot of space. We have also noticed
that there is a lot of cigarette butts on the ground, but because it is
dark in the nigh{ and the cigarette butts are small and orange, ’[hey
blend into the streetscape and are difficult to spot, when 1ooking down
the street. However, there is a lot of other types of litter, such as
nqpkins, food litter, cans, bottles, food wrapping, sandwich ]oags and
alike. A newer trend, that the KL7 report did not account for, has also
emerged into Gothersgade in quite a high quantity - nitrous oxide
cartridges (N20). We, therefore, categorise litter into the following:

|/q i S -

Plastic cups Cigarettes Napkins nitrous oxide
Bottles Food bags cartridges

Pizza boxes

Figure 11 - The identified categories of litter. Source: Made by authors
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From our nighf observations, we learned that the capacity of the bins
is a pro]olem. Eorly in the night, they get full, and the litter starts to
flow around the bins. [t is therefore interesting to consider if we should
also design for capacity issues in order to support the behavioural

hHering Chotnge.



Page 23 of 119

Different litter bins in the street

To get an understanding of why litter ends up on the ground and not
in the litter bin, the plqcement and the olesign of the litter bins were
investigated further.

The municipality uses a mix of three types of litter bins in Gothersgade
which are designed and strategically located for different purposes.

: 9
*All the green circles "‘

Figure 12 - Map of litter bins p]aced in Gofhersgade, Source: Made by authors



Pizzakurven Pariserstativet

* Optimised for volume @ Changed every day

# Nudging for specific type of litter # Visible during the night

fS’Only fits at specific plqces
= Absorbs dirt from cars. The white foil gets dir’fy
= Blends into the streetscape, especially at nigh’f

= Limited capacity for pizza boxes
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Figure 13. Pizzakurv (litter bin).

Figure 14. Pariserstativet (litter bin).
Source: Made by authors
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Tarnkurven

+ Designecl to fit narrow pavements

+ Designed for all type of litter

(= Pizza boxes eqsﬂy stack up occupying space

= Absorbs dirt from cars. The white foil gets ohrfy

Plate for putting out
j cigarette butis

Collector for
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= = Large openings for
] Z easy access to throw
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ustomized insert ==
inthe towerbin B

Figure 15. Tarnkurven (litter bin).
Source: Made by authors



EMPHASISING WITH CURRENT
IDENTIFIED ACTORS

To understand the actors initial matters of concern from our current
network, we went to the street and performed semi-structured
interviews (Guest et al, 2017) combined with pictures from previous
observations, so Jrhey could relate to specific situations. Below we have
short statements from the interviews, for more information, see

Appendix 4.

Actors in the street

Employee from 7-Eleven

She had not really thought much about litter, in general, [ Gothersgade.
[t was all just ‘routine” for her (7-Eleven employee). However, she was
irritated by all the people using the empty space outside their store.
According to the employee, there was a constant smell of pee, puke,

alcohol ete.

"We have our own garbage can outside our store, which we are
permiHecl to empty mu]fip]e times during the nigbf" (7-Eleven
employee, Appendix 4)

Homeless / ‘pant’ collectors

A group of homeless people formulated, that Jfhey operate being the
night a more or less organised. They each have their own area for
coHecJting cans/bottles. Main irritation is people peeing all over the
plotce and locked litter bins, so Jthey can search them Jrhrough.

After talking to them for a few minutes, one of the homeless wanted
money from us. [n general, they seemed to have a hence of aggressive

Jfenolency.
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Hotdog stand employee

The employee of the hotdog stand had worked in Gothersgade for
many years which means, that he had experienced the municipqh%y
testing all sort of different solutions. He seemed to have a tense

relationship with them.

"Ohh, another solution to be tested. Let me tell you somefhing, [ don't
think there's anything to be done. The operators cleaning in the
morning are doing a great job" (Employee from hotdog stand,
Appendix 4)

To try and s’[reng’[hen the relq’[ionship with the municipoth{y, and
imphcit us as well, we asked him what he think could be done. It was
clear that we had not been enrolled in one of the previous projects at
this stage before. He quickly started ideating ideas with his favourite

being using pizza boxes as frisbees somehow.

The employee of Andy's Bar

From previous observations during the night we know, that Anoly‘s
bar is one with the high popularity of customers. The employee told us,
that Jrhey do not chively contribute to cleaning the street.

‘No, we don't actually. They (the operations) come every morning a
ndsweep the street clean anyway’ - (Employee from Andy's Bar,
Appendix 4)

However, we would suggest that the litter bins (Tarnkurve) outside

the bar became more attractive.



A previous resident of Gothersgade

The elderly man main matters of concern were the number of cars,
mainly taxis that consfqnﬂy drove fast {hrough the street. [t made it
hard to safely cross the road.

Owner of PizzaTime

The owner of Pizza Time was very frienouy when we explqinecl our
purpose for interviewing him. He told us, that during the summer
night we remove his tables from the inside, which results in people
s’[qnding in groups outside eating food. To attract people, we plqy loud
party music. His main matters of concern were the constantly shifting
competition that opens up in Gofhersgade. He further explqineol that

the two litter bins (Tarnkurve) plqcecl outside his restaurant were also

full.

First time tourist in Copenhagen (Gothersgade)

The younger 1qdy arrived yesterdqy from Slovakia and had only
spent a few in Gothersgade during the previous night. She told us, that
she was used to Jfrqveﬂing to new plqces, and that she otlwqys tried to

adapt to the environment she was in.

[.]1didn't specificaﬂy look for trash yesferday during the nighf, but I
don't think that it was a big issue. [..] I mean, right now there's a lot of
trash cans on this street alone. - (Turist, Appendix 4)

It is worth Jrc1king into consideration, that when we talked to her, she
was in a sober state of mind. Her behaviour might change then under
the influence of alcohol.

The different findings and matters of concern will be summarised later

on in this section under ‘Navigafing in comp]exify' on page 13.
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Actors maintaining the street - DDUE &
the Operators

The Gothersgame #1 & #2 - Identifying

problems
Two design games were sfqged with DDUE and the Operoﬁfion

Department, respectively. The purpose of the design games was to
iolenﬁfy new problems and to iden’tify the involved actors’ matters of
concerns and to get a deeper unolerstqncling of the chotﬂenges identified

by the preliminary observations and interviews.

Staging the negotiation space

The olesign games were s’tqged at their respective heotclquotr’[ers in
TMF, to meet them at their homecourt' and get a sense of their daily
work environment. [t was an opportunity to stage and facilitate the

identified problems as well as discover new ones ’through negotiation.

The game was centred
around an intermediqry
object in the form of a Mock-
up of Gothersgade cut out in
s’tyrofootm. This allowed the

game for a more hands-on tFEs
experience since needles and
pins could be plqced in the
styrofoam. )t - | ey i R,
Figure 16. The map used the for design

games. SOUI'C@. MOOZP b}f OUH’IOIS



Picture 6. The involvement of project managers of DDUE in TMF, using
objects in staging of the space and to facilitate the negotiation. Source: Taken

by authors
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Facilitating the negotiation

To facilitate the dialogue the participants were presented with pictures
of different situations in Gothersgotde combined with headlines of the
problems that had been identified. [t gave the involved actors an
opportunity to relate to the situations and topic of the problems related
to hHering and Go’[hersgqole.

The headlines and picfures of identified chqﬂenges can be seen in

Appendix 5.

Picture 7. Sheets with choﬂenges. Source: Made by authors



Synthesising: Findings from the design game
with DDUE

The litter bins in Gothersgade are strategically located where people
are bypassing, sitting and eating their food from the food places.
Besides, the design/shape of the litter bins is a chaﬂenge, as Jthey have
to stand from a distance from the building facades and the cycle path.
Likewise, it is not allowed to dig any further than O.5 meters, into the
ground, due to cables and supply pipes. The requirements of the shape
of the litter bins relate to the lack of capacity in the bins, discussed in

earlier interventions.

'[..] if we can get people to take litter from the ground and throw it,
into the litter bins that have the capacity, then we are happy” (project
manager, DDUE, Sound file - Gothersgame #1).

Since capacity is an obvious challenge for TMF causing littering, the
pictures used in the clesign game helped explore the problem.
According to DDUE it is clear that there is a need for extra cleaning
staff during the nigh{s at the weekends.

"We are in negotiation with the politicians, about extra resources to
deal with the problem of capacity. So we are already taking care of
the prob]em. But who knows how ]ong it will take to break fbrough. It
might not be the first priority of their concerns, the politicians.”(Project
manager DDUE,, Sound File - Go{hersgqme #1)

[t is difficult to convince the politicians that the litter bins in
Gofhersque must be empﬁeol at nigh{, as it migh{ require more
resources. In order to enrol the poli’[iciqns, DDUE have to figure out the

precise cost of the problem, concerning littering and capacity.
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The sheet of behaviour, also worked very nice as an object for
discussing what behaviour is and what behaviour we want to change.
DDUE sees the wanted behavioural change as a short term change in
behaviour. The t bin should be Qppeqling to people who are neotrby
the litter bin and would have otherwise thrown the litter on the
ground. They do not see the project, as a project where the goal is to
chqnge people's long term hHering behaviour. Eg. next time an
intoxicated person visit the street, he will walk further to throw the

litter into a bin, because he had learned some{hing from the last time
when he visited the street.

Likewise, the general situation in TMF is unstable due to some
unfortunate cases within the organisation. Several CEOs and leaders

have been fired and the mayor has taken a pause from politics

indefinitely (Kristensen & Kirkegaard, 2019ab; Beck, 2019).

Recently, TMF was fined for charging wrong prices for keeping the
pavements clean. The result of the case was that they had to outsource
the job. 20 employees from the operation depqrtment were therefore
transferred to NCC, who won the contract. Afterwards, some of these
transferred employees got fired and the whole situation is creating a lot
of uncertainties in the operation department and in DDUE. The
cleaning situation of the street has now changed, and that have
changed the practices of the operators who see a lot of challenges in the

new situation.

The situation migh{ also influence our design, as we are Working with
the municipcﬂity, but our litter bin is plotceol on the pavement, which
NCC have the responsibility of cleaning. This raises questions of who
will get the benefit of more thrash in the bin and less on the ground?



One of the topics discussed in the design game was behavioural
change and what that means? It turns out, that when DDUE is talking
about a  littering change of intoxicated people, they define it as a
change that happens instantly. Eg. if there is an intoxicated person on
the street, about to Jrhrough his litter, the litter bin, should influence that
decision immediately, so he is throwing the litter into the bin instead of

the street.

Synthesising - findings from the design
game with The Operation Department

Picture 8 - Desjgn game with the Operaﬁon Deparfmenf
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The olesign game and pictures iHustrq’[ing the identified problems were
modified regarding the operators cleaning routines and practicalities of
cleaning Gothersgade.

Regqrding the problem with lack of capacity, none of the involved is
interested in emptying the bins at night due to harassment from

intoxicated;

‘The work environment is important, and we need to feel safe when

we are working” (Operator, MoM-2)

Likewise, the work environment one of the main focuses for the
operators cleaning the street. Eg. the inserts, when they are filled with
litter are pretty heotvy;

‘[..] If you are going to make a new insert it must not be heavier than

the currenf“(Operot’[or, MoM-2)

Time spend, cleaning the street is also an important aspect to consider.
The current qsh’[rotys are causing a lot of pro]olems for the operators,

which means they have to bring extra equipment to empty the trays.

Overall, exploring and chqﬂenging the problem of hHering made us
aware that littering not only is caused by bad behaviour from
intoxicated people but also a lack of capacity in the bins. Nevertheless,
there are strict requirements to the current bins in Goﬂ'lersgqole; Both the

The work

environment is a priority, translated to workload, and time used

strategical placement but also the shape of the bins.

cleqning the street. Emptying the street at nigh’[ is a concern, but the

prospect of the practice occurring is uncertain.



In the footsteps of the Operation
Department - Clean-up team

To gain greater insight and a further understqnding of their practices,
we were welcomed to join a morning cleaning route of Gothersgade
after a nighf of partying. Notes from the observation can be seen in the

worksheet created in otppendix 6.

The operation olepar’fmenf has two areas of responsibﬂify in
Gothersgctde, the cycle pcﬁfhs, and the carriageway. In order to explore
the practicalities in emptying bins as well as cleaning up the street in

general. We followed the morning team, who cleans the street.

Picture 9 - Understanding the Operators matters of concern through joining

the morning route. Source: Taken ]oy authors
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It takes about an hour and a half clectning the street in peotk periools
(Thursday - Sunday morning), and longtime during the summer. The
complete cleaning procedure can be seen in figure 17. According to the
operators the flow of pqrty-people increases in periods with goocl

weather, typically in the summertime.

“The weather relates to the number of peop]e, and with increasing

people the number of litter increases, definitely” (Operator, MoM-92)

The problem of lack of capacity is a well-known problem among the
operation department. Instead, it is more feasible for the operators to
place more bins in the street. But, with an implemenfcﬁtion of more bins,
another problem follows. The current bins in the street are plotceol
strategically so the bins are available for the cleaning operators, not

blocking the traffic from cars and trucks.

‘It is not possible to place more bins in Gothersgade. It will simply block

the traffic in the morning, when the operators are c]eaning the

streets’ (Project manager DDUE, MoM-1)

According to the operation &epar’rment it is not feasible to empty the
bins at night during the peotk periods; ‘there is only one driver who has
a driver's license for trucks, and the operators has been harassed by

intoxicated young people in the street before’(Coordinator of operation,

MoM-2);

"Along with verbal threats and violence, harassment accounts for
about one-third of the 34 work-related accidents recorded last year

among inner-city cleaning workers” (Windstrém, 2014)



The lack of rqﬁonqli’[y by intoxicated people and their behaviour is the
reason why the bins in Gothersgade are not emptied at night.
The bins (T&rnkurv and Pizzakurv) are sometimes causing problems

for the operators;

“"When the homeless people search the litter bins for bottles, they leave
the door open. When an intoxicated person come by they sometimes
kick the door so it breaks. This makes it difficult to open the door
sometimes. (Operator, MoM-92)

According to the operational Department, Intoxicated people and their
behaviour are not only causing littering during the party peak periods.

Some of them are also causing dqmqge to the bins plqced in the street.

Nevertheless, what occurred following the Cleaning Team is their
hancﬂing of the bins and other materiality cleqning the street. Their
handling is routine based and extremely quick cleaning the street. It is
important to involve the cleqning—feam in the developmen{ of a

solution if it affects the current hqncﬂing of the bins.
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06:20 A clean street

04:29 Operater who empties
Tarnkurven and Pizzakurven
arrives in his truck

06:05 NCC empleyee who is in
charge of cleaning the pavemen
arravies in a sweeping truck

05:55 Operator arrives to empty
the bags of Pariserstativet with a
modified van that compresses the
litter bags.

06:10 Operator wheo drives the
sweeping machine arrives to
sweep the bike lanes and the
road

Figure 17. Pl’OCeSS Ol( fhe c]eanfup. SOUIC@S MC{OIG by ClLlH’lOI’S



Navigating the complexity

‘There is no better way to see the broad scope of the problem
quickly.” (Beyer & Holtzblatt, 1997, p. 163)

Picture 10. A sczmp]e of our ozﬁ[imfy diagro,m used to ga%hered collected

lljafel’j(]]. SOUIC@' TQJ{@H b}/ OUH’IOI’S

With inspiration from Beyer and Holtzblatt (1997), the method
Affini{y Diagram is used to gain an overview of the field and which
choﬂenges it consists of as well as how the pro]olems are related. The
method is used with a bottom-up approach, which means it is notes,
quotes, phrqses, and pictures we have found relevant in the literature,
desk reseqrch, interviews, o]oservot’[ions, and from design games to form

and qualify thematics, presented after this section.
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The method has guided us in iden’[ifying pro]olems related to each
other. Eg. In Gothersgade, there is a capacity problem, identified during
peak periods. Littering ends up on the ground, as there is not always
capacity in the bins located at specific p]aces such as Pizza Time and
Pizza Huset. The challenge of capacity relates to the strategic location
of litter bins in the street chosen for aesthetic considerations and legal
constraints (minimum distance from facade - not digging deeper than
0.5m). This complex relations of different challenges constitute for the
design of litter bins that must fit into the streetscape both in dayﬁme
and nig}n‘ hours.

The constructed thematics relate to identified problems, opportunities or
previous initiatives carried out in Goﬂqersgqcle, which have been
presented above, through the exploration of the challenges and the
introduction to the pro]olem in chqp’[er 2.



SUB-CONCLUSION -
UNDERSTANDING THE FIELD

Using ethnographic methods such as interviews, observation, follow the
actor, and staging spaces to explore the socio-technical arrangements,
and the problems related to li’[iering and Goihersggde, have been
useful in exploring and understanding the field and the involved
actors’ matters of concern. The empirical data are the steppingstone to
define the scope of our concern in the oievelopmeni of a proper solution

that has the potential of changing littering behaviour.

Instead of soiving the probiem of lack of capacity due to lack of
political interests, DDUE acknowledges, that Gothersgade is not only a
mess, because of lack of capacity, but also due to the bad liHering
behaviour of the intoxicated peopie. They are Working on increasing
the capacity, by investigating the possibilities for nightly emptyings,
maybe performed by a private company and with the use of security
guotrds. Therefore, the interest of DDUE is focused on chqnging the
littering behaviour of intoxicated people. When DDUE is talking about
ii’[iering behaviour ihey are ihinking about a solution that is Working
immediqieiy and chotnges the short term 1iHering behaviour of the user.
Both DDUE and the Operation Department are considered as important

actors that have to be involved in designing a solution concept.

The design game played with DDUE, revealed that when we are
discussing behavioural change, ihey are referring to a short term

behavioural chotnge that chqnges the iiHering behaviour immediqieiy.

From this we state our research question;
How can we deve]op a litter bin that supports the desired change of
littering behaviour of intoxicated people in Gothersgade?
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Turning exploration of the field into 12
thematics
The ‘result” of the emphqsising photse, is presenied below with the

thematics, including a picture representing the thematic, where it
comes frorn, and the main chaﬂenges we have identified. The
thematics will be used in later chqpiers to prioritise and translate the

identified challenges with DDUE and then used as the foundation for

some of our design requirements, that we introduce in chapter 4 Define.



Where did the
Thematic come from:

Obsarvations showed
thai i1 was difficulf to zee
tha trosh bins during the
nighi.

The Dezign Garme played
with tha project managers
raveolad that thay had
worked with the visibilily
and as a rasult thay had

High Visibility

put whita foil on the trozh bins. However, cbzerva-
tions revealed thaot the whita foild got dirty and
full of groffiti.

Challenge: It is difficull for the intoxicatad paople
to locaie the trash bins.

" yed Where did the
“TARYIYN The matic come from:

Obsarvations showed
thot intoxicatad peop-
les behavior had a bad
influence on their litta-
ring behavior. The litie-

4 ring problem is not only
causad os a lack of capa-
cily, becousze infoxicatad
people wera obsarvad to

litter next to almosi

Inloxicated peop’s
behavior

empty bins.

Challenge: A change of intoxicaled paople's ba-
havior is needed
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| Where did the
Thematic come from:

QObsearvations showad that
trazh bins in Gotharsgo-
de overflow early in the
nighi.

Dasign gameas with pro-
ject managers showad
that they ore aware of the
problem, but do not have

x many possibilities for pui-
Large capocﬁg ting morea irash bins in the

sirael. Another salution thay ara working on is
nightly emptyings, but that is nct wanted by the
operation.

Challenge: Incra2asing the capaciiy

T [57  ae | Where did the

N
P s - ¢ | Thematic come from:
s TNy

L A2 o ‘_f_ ) Observations showed
o 'I':aig;r}g'[f" ) aveiiability of trash bins is
ke ¢ / very important, at there

musi be o trash bin pre-
sant at the moment, whan
s | E . |the user is about to throw
1“? A [[ / | hishers trash, otherwise
B [ e the “obstacla” is too big,
and the user is throwing
the trash on tha ground.

Availability

Dasign Game with projact managers, ravealad
that they had been working with sirategical place-
ment of the trash bins for along time, plocing
them in front of bors and pizza placas.

Challenge: Alwaus having a trash bin avoilable
when the user wanis to get rid of the frash.

Where did the
Thematic come from:

Going through the tupas
of throsh on tha street
and in the bins it bacame
clear that most of it came
from local bars, 711 and
pizzo places. This roizes
tha queastion if the local
business have some zort
of responsibility for the
problem.

Local businesses

Inteview with Pizza Time also revealed that they
weare inferastad in the cle2anlinass of tha strest,
The Design Gamesz opanad up for involving local
busineszes as they ore se2n as having port of the
responsibility of the problem in Gothersgade and
TMF have workad with them before

Challenge: Involving the local busineszes In a solu-
tion

Where did the
Thematic come from:

Obesavations and littero-
fura raview showed thot
there are many different
tupes of trash, but does in
focus are; cigaraita butls,
NO2 cartridges and pizza
boxes. The different tupes
of trash consituas diffe-
reni fupes of problems.

Types of trash

Challenge: Which tupa of frash should the selution
focus on?



Where did the
Thematic come from:

Design game with tha
project managers and
intarviews with locals
ravealad that the trash
bin must be somewhat
aszesthetic dasigned, so i
doas not interupt tha tha
city scape too much du-
ring tha day. The trash bin
has fo look good in tha

Aesthetic design

‘ayas of the citisens.

Challenge: Cezigning o trash bin that draws ottan-
tion ot night, but is gesthelically pleasing during
the dou.

Where did the
Thematic come from:

Cbserving the fraific in
Gothersgaode and follow-
ing thermn on duty revealed
that the operators ara
working in a very siressful
anviranment. The Dasign
Gaom2 with the operofors
also revealed undesirable
Work environment |coincidents with inioxica-
for the operators |ted paople. Tha Design

ployad with the project managers also revaalad
that safty for the operators is of most importanca.

Challenge: How do we dasign o solution that doas
not axpose the oparators to mora danger.
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Where did the
Thematic come from:

Flaying the Design Gamea
with DDUE revealed that
paying oitantion to the
local life is very impor-
tant. The rasidents and
the local businesseas of
tha street depend on the
municipality’s work and I
iIs important thot ithey are
satisfyed with It.

Regards to local
life

Challenge: How do we dasign asalulion that does
poy ragards to local life in the streei, both during
night and day.

Where did the
Thematic come from:

Flaying the dasign gams=
with DDUE revealad that
local businesses play

an impeoriant role in the
problematics of the siraat
and it is imporiont to have
them 'on board’ when ma-
king the sclutions for the
atisfaction from street, bacausa In tha end,

local businesses 't = alzo them we

design for.

Chaollenge: How do we design a solution that
satisfy local businessas n2eds and con we invalve
tham?

Where did the
Thematic come from:

Chbsarvation showed thot
the traffic in ithe siraat
izintenze ond expose a
danger both to the in-
texicoted people and tha
opearators.

High saftg inre-
lation to traffic

Challenge: How do we design a solufion that does
not Incraase tha risk of baing In Gothersgade for
all actors in the streat (operators, intoxicoted pe-
ople, bypassing people, cars ond bikes)

Table 1. The enlphasising pho,se resulted in 12 fhenlaﬁcs. Source: Made by authors

Where did the
Thematic come from:

Dazign Game with DDUE
showad that the project
managears do only invest
In a new solution if it
makas aconomically sen-
sa. They naad o know tha
<cost of @ new seolution and
tha aconomical affects if
Resonable use of |ihay are to make o pro-

the citisens money|posal for invesiment in

anaw sclution.

Challenge: How do we dasign a solution that
makas betier use of the monay spend on cleaning
Goihersgada?



ThlS C].'IG.P'IICI is where we start to converge the process by
widening, chqiienging and reframing the probiem based on the
findings from previous chqpiers. The chapier describes the
restrictiveness of our area of focus through the involvement of a
Prioritising Game, played with the project managers of DDUE. The
unciersictnciing and categorisation of the intoxicated peopie are
visualised ii’lrough various personas, with the importance of how to
chqnge their behaviour ihrough elements such as; reward,
awareness & icieniiiy. An array of rctpici prototypes will be tested
within each element, and subsequeniiy combined. This will

provide us with essential knowiedge of what the final solution

should entail.




Personas

Prioritising game| ~———

ANT
v
4
- Design specification in a web
formate
Rapid proto type #
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cerns evaluation and test of

concepts



SPECIFYING THE SCOPE

During the process of interacting with the relevant actors from the
previous chqpter, emphasise, we found that our current network
consists of a larger array of both human-actors and non-human-actors,
which all have an effect on our navigation of the project.

We discovered that The Operation Department could not be
categorised as one unit, and due to tension in their own community

and with NCC had to be further elaborated. Our network has therefore
been further specified in figure 19.

This is only a pre-project for developing a solution for Gothersgade.
However, if this project is successful there is a further after-match,
which includes involving even more actors such as politicians,
consultancies, manufactures ete. to get the project implemented. Due to
lack of limited time this project runs, investigation of the political
empowerment, laws and requlations, external consultancies and
broader managemenf division Wiﬂ, ’fherefore, be black boxed, which
mean it is out of the scope for this project.

We acknowledge that some of these actors and objects can have

po’fen’fial influence in relation to ctffecﬁng the network.
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THE PRIORITISING GAME

The end-result from the previous chap’fer, emphasise was the
categorisation of twelve thematics. To further concretise the project and
specify an area of expertise for further progress, we staged a new
negotiation space, that allowed for the matters of concerns, in terms of
the twelve thematics, to be discussed and priori’[ised‘ Furthermore, we
wanted the space to allow for advocating/provoking the project
managers from DDUE to make them think of other possible clesign
solutions and areas of Gothersgade. Since it is the project manager's task

to develop the street in the smartest possible way.

Staging the negotiation space

The staging was centred around a prioritising ‘gameboard’ ranking
from 1-5. In addition, the different thematics qlong with a picture were

brought to create the feeling of being present in Gothersgade.

Facilitating the negotiation

One person acted as the facilitator in the negotiation space. Another
person took pictures, recorded sound and took notes. The last person had
prepared challenging / slightly provocative question, so we could

facilitate the negotiation accorchng to the pre-set rules of the game.

The game consisted of two rounds:

. Fora starting point in the game, one of the thematics were turned
over, respec’[ively‘ The participants then ranked them from 1-5 and
explained the reasoning. It was possible to place several topics

outside the same number.
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2. To gain a greater olegree of specificctﬁon and qﬂowing for
provocation, the participants were asked to limited the thematics to
only one per prioritising number - meaning five topics in total This
gave us the opportunity to get more knowledge of how the

thematics were related from their perspective.

Picture 1. The project managers of DDUE prioritises the twelve thematics.

SOUIC@' MQCZ@ by QUHIOTS



Synthesising
It is important for us that you look at a litter bin that can chcznge

intoxicated peop]es incorrect behaviour.” - (Project Manager of DDUE,
26:00, sound file - Prioritising game)

The main finding from the Workshop was, that the emphqsis should be
on a behavioural chqnge, where capacity is not an issue. However, if
this aspect could be scripfeol into the design, it would be much
qppreciqtecl, since it was an issue that ’[hey are also currenﬂy Working
with. Creating a space that obligated them to prioritise between the
thematics lead to an essential discussion with the outcome that pretty
streetscape and the aesthetics of the solution itself was priori’[isecl the
lowest. Also, it was formulated that a future solution should be
designeol with its focus on the nigh’c time, because this is mainly were
the liHering behaviour occurred. The focus on cloty time was, at this

current time, not of great importance.

The thematics themselves also acted as in’[ermediqry objects and
mediated a negotiation between the employees of the DDUE. It was
discussed what the actual core matter of concern within each thematic
was, which resulted in a chqnge of unclerstotnohng plus the definition of

some of the thematics.
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CATEGORISATION OF
PERSONALITIES IN RELATION
TO INTOXICATED PEOPLE

After the prioritising design game with the project managers of DDUE,
it was clear, that the main priority was to change intoxicated people's
behaviour. However, before starting developing prototypes for these
people, we still needed to explore who ‘people’ actually is. Internal
documentation, from an external consul’[otncy named KL7 (Appendix -
report A), developed for the municipality categorises intoxicated people
as men at the age of 15-27. However, our observations show, that men
within this age periocl still act very differenﬂy, and it is, therefore,
relevant to further explore this segment. To do so, we first need to
understand, what exact methods and studies have been done to
understand these individuals in the transition from a sober to an

intoxicated state, and how their behaviour change.

Therefore, the foHowing section will investigate the ’[ypical behaviour
types in both stages and further comparing them to one another. This
will provide us with an unclers’tanding of what to target, in order to

support the desired behavioural chqnge.



The Five-Factor model

One of the most common developed and applied models to identify
personalities is the five-factor model (FFM) (McCrae & Allik, 2002).
FFM is best described as a model of an individual's personality that
divides it into five traits. These are understood as patterns of thought,
feehng, and behaviour that are relq’[ively enduring across  an

individual's life span.

ST
N /

Mary Poppins The Nutty Professor

e Agreeable when sober (ie. e Particularly introverted when
embodying traits of friendliness)
increase in Extraversion

e Decreases less than average in

Conscientiousness, Intellect * Decreases in Conscientiousness

when drunk, relative io their
e Agreeableness when intoxicaied sober levels of these traits.
* Group of drinkers essentially
captures the sweet, responsible
drinkers

YT/7

e Larger than average
sober but demonstrated a large

Page 43 of 119

The Five-factor model in relation to

intoxication
The model is constructed through the investigation of people being in a

sober state of mind. To investigate the behavioural change of people
when intoxicated, Rachel Pear] Winograd et al. (2015) conducted a
comprehensive study on 374 intoxicated people based on the Five
Factor Model. The test was based on a comparison of the selected
individuals in a sober and intoxicated state of mind, with the result
being, to some degree simulations between these two stages were
similar. When under the influence of alcohol, people can be divided

into four categories (figure 20);

-, \

— <
AV

* Decreasing less in Intellect (e.g.
understanding abstract ideas,
being imaginative)

intoxication-related decreases in
Conscientiousness, Intellect and
Agreeableness

A tendency of being pariicularly

ess responsible, less intellectual,
and more hostile when under the
influence of alcaohol

Figure 20. The categorisation of the four types of intoxicated peop]e. Source: made by authors



Experimentql research from the Universi’[y of Missouri supports the
findings from ‘Searching for Mr Hyde' concluding, that the majority of
intoxicated individuals, fits under the category ‘Hemingway'. Meaning,

their behaviour do not chqnge much going from a sober to an

intoxicated state (Winograd et al, 2017).

Summary

The two experimental investigations interestingly conclude, that the
majority of the observed people, can be placed under the category
\Hemingway‘. Meqning, that with this type of person, only smaller
chqnges in behaviour occur when under the influence of alcohol. The
experiments did not take the point of view in the relation of liHering
into consideration, and it is relevant to consider if the people in
Gothersgade are then thinking rational when littering, or if the amount
of litter can be traced back to other types of personalities and
categorisation. To gain a broader unders’[anding of our actors in
relation to our field of study, we will be examining the intoxicated
people in Gothersgade through a variety of socio-technical methods,
which will be further elaborated in the next section, Tesfing the Five-
Factor model in Gothersgade.
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Testing the Five-Factor model in
Gothersgade

To test the hypothesis by Winograd et al. (2017) that the majority of
actors can be placed under the category Hemingway', we went out
two nigh’fs in Gothersque, to gain an initial, fundamental

unolerstqnding of the various actors.

Methods

To conduct a well rounded investigation, a variety of socio-technical
methods will be applicable, such as; Thick description combined with
Fly—on—the—wqﬂ (Geertz, 1973; aning’fon & Martin, 2012), where the
aim is to obtain as much information as possible from the field of stuoly,
while acting as a natural part of the environment.

Follow the actor were used to gain further information about the
studied actor groups, incluoling how they moved, behaved, interacted
etc.

It did not take us 1ong to pinpoint the different sort of personcﬂi’fies, that
Winogrqd et al. had composed. To see how Jrhey acted in relation to
littering, we followed while observing each of these types of persons.
Below are a few specific situations that wvery well describes the

characteristics of these personcdities.

Identifying Mr Hyde

The trigger for aggression and sex for Mr Hyde are demonstrated by
two specific situations.

1) Groups of guys dre s’[otnoling outside Andy's bar tqlking and hqving
a smoke. They are clearly intoxicated and shouting after girls. As
illustrated picture 12, a member of the group crosses the street, stops in
the middle of the road and start to dry hump it. A clear sign of both

an aggressive attitude and sexual behaviour.



Picture 12, Screenshot from film clip. M. Hyde dry—humping the street.
Filmed by the authors.

2) Picture 13 illustrates a group of guys are just about to have a
competition of who can kick in the lid of the littering bin the hardest.
Again, a clear sign of no rational Jchinking and qggression/power

domination.
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Picture 13. Littering bin minutes before a group of guys starts to kick it.

laking b v authors

Recognising the importance of the homeless
An actor group that the literature did not take into consideration but

still is of great importance, to our future conceptualisation and ideation,
is the recognising of the homeless people.

As picture 12 expresses, the leftover food in front of PizzaTime is just
about to be inspected by a few of the homeless people. Apparently,
because there was no actual food left, ’[hey pusheol the pizza boxes and
its content on the ground Either to signcd the other homeless people
that there was nothing here, or it was in spite of irritation and anger.

We also recognise that the group of people have a ’[endency of being



intoxicated, and further have an aggressive appearance towards
people when asking for money, a smoke ete. Furthermore, if the inserts
are somehow hard to get to in order to search Jchrough them, an
aggressive and irritable Jtendency initiates.

Therefore, they should be taking into consideration for a future

concepfuqlisqﬁon and ideation, because they are a contribution to

hﬁering, and can pose a potenﬁoﬂ security risk to our final solution.
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Perceiving the elderly crowd

A smaller proportion of ‘elderly” people in the age period from 30-45
can be found in Gothersgade as well. This group of people seems to be
there for the sake of bachelorette parties (mainly at Badabing Strip
club), 30's birthday etc. They are intoxicated but act relatively

rational qlthough they are still causing some liHering in the street.




Summary

Although, during our literature research, we found that previous
conducted experimental studies place the majority of intoxicated people
under the category Hemingway (Winograd et al. 2016). Meaning,
that the majority does not change much in terms of their behaviour.
However, during our observations and interventions in Go{hersgade it
has become clear, that Qlﬂqough the majority of people in the street, as
well can be placed under the Hemingway category, these types of
individuals do not contribute much to hHering in this area. Our
research shows, that the targeting group, which chotnges in behaviour
and causes an increased amount of litter, is what is referred to as Mr.
Hyde (Winograd et al, 2015).

These are from a literature perspective being described as personotli’[ies
that have a tendency of being particularly less responsible, less
intellectual, and more hostile when under the influence of alcohol. This
is also in line with our empiricod research, where, as picture 12 and 13
illustrates, it seems like this type of personality is not thinking rational
but are moreover moving towards an emotional state.

Furthermore, based on all of our observations and interactions with
people in the street, we have encountered other actor groups that the
literature did not account for such as the homeless people and the
people in the age period from 30-45. As the observations demonstrate,
some of these groups and their matters of concern will be relevant to
take into consideration when we start to concepfuahse, because ’[hey

hold the power to ole-scrip’[ our end-solution.
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CREATING RELATABLE
PERSONAS

In order to understand these actors, their matters of concern and design
for such, the method of creating personas is appropriate. Persona is a
clustering of people from similar social worlds constructed into one
fictive person (Grudin & Pruitt, 2003). The method will be appropriate
when we start to concep{uqhse, so we know the aspects of the
person(s) we are olesigning for. The method can give us an
understanding for which personas to enroll into the conceptualisation of

a solution.
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Hemingway

Homeless

These are typically o group of people having a
3 C.

reunion, bacheloret party etc. ;
e Although they might be elderly their reunion
Spot behind result in a younger mentality.
Age period
30 45
Intoxication level
Low H,lgh

Rational / emotional thinking

Rational Emotional
Littering behaviour
Low ‘High

Figure 21 Our gafhered maferia]s .Z’lClS formed fbe l(O.Z.ZOWng personas. These

will be useful in a future concepfuahsaﬁon. Tal{ing by authors.

Our target groups here are Mr. Hyde' as primarily and 'Homeless as secondly. From our empirical collected data we know, that the homeless
people make their hving out of collecfing bins and eating leftover food from restaurants, confri]oufing to a liHering behaviour, and have tendencies to
be aggressive towards the bins if Jthey cannot search them ’[hrough We argue, that since both ‘Hemingwayl and ‘Regression Joe' are reloﬁvely
rational thinking, they will also be able to understand our end-solution if Mr. Hyde is able to.



TAKEOVER OF THE REPTILIAN
BRIAN. FROM RATIONAL TO
EMOTIONAL THINKING

As illustrated in our ‘Mr. Hyde' persona, when under the influence of
alcohol and/or narcotic, the person is most hkely to behave according to
an emotional state-of-mind. Therefore, an understanding of exactly
what happens, when the person unclergoes a transformation from a
rational to an emotional state of mind, will, later on, be helpful in our

concept development phase.

For this unders’[qnding we will have to take a closer look at our brain,
specifically, the part called The Triune brain (Komninos, 2019). As
figure 22 demonstrates this part of the brain consists of three sub-parts
(MacLean, 1990):

Rational State - Neocoretex

Need: Problem solving opportunities
Looks like: Wisdom, unlimited skills

Message: What can | learn?

Emotional State - Limbic system
Need: Connection

Looks like: Back talk, sass, yelling,

verbal reactions

Message: Am | loved/connected?

Survial State - Raptail

Need: Safety

Looks like: Hiding, fighting, surrender,
physical reactions

Message: Am | safe?

Figure 29: The function of the Triune brain. Source: Conscious Djscip]ine's
Parent Education Curriculum © 2017 Loving Guidance.

WWW.ConsciousDiscip]ine. com
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VA VA

Intoxicated Sober

Figure 23: The increasing of the mid-brain. Source: Made by authors

Accoroling to the well established Danish online magazine, Udforsk
Sindet our survival state and dependence by power are closely related.
Personalities controlled by the reptile brain is quided by emotions that
are primitive, aggressive and lacking in empqthy. The only ’rhing that
exists is the pleasure of dominance and concern for themselves. In their
minds, self-control does not exist and no concern for anyone else.
(Udforsk Sindet, 2017).

These statements are supported by the author Andreas Komninos
writing for the Interaction Design Foundation (2018) and Ditte Okman
journalist for the Danish newspaper BT (2012) with reference to the
Danish neuroscientist Peter Lund Madsen.

They state that the mid-brain with reference to our primitive- or
reptilian part of the brain controls our behaviour. When we do an
activity that makes us feel good, we release dopamine in the reward
system of our brain. Our reptilian brain recognises that we just yielded
positive results, and it affects our behaviour (Okman, 2012; quukopf &
DiGirolamo, 2007). According to Kominos (2018) and Madsen


https://www.hindawi.com/82429786/
https://www.hindawi.com/71204295/

(Okman, 2012) some of these triggers, that makes us feel good are; sex,
food and power/aggression.

These statements are very much similar with our initial observations of
our actors in Gothersgotole, and is also in line with what Winogrotcl et

al. categorise as the personality type; Mr Hyde (Winograd et al. 2015).

Food

C C
NS
p

e ———

AN

Mr. Hyde

Sex Power

. ; . - 1 e . r ) ) 1.1 . ] |
I lgme 24 Tnggels fOl the lephhan blﬁll] or Hl@ p@15(711QLlT}7 f}’p?/ Ml H:VOLE

SOLZICG MC{CJC ]O}/ CL‘UHIOIS

Summary

We have established that our main personality type who causes
liHering is the character referred to as Mr. Hyde. When the person is
under the influence of alcohol he uses the mid- or reptilian part of their
brain that controls their behavioural effect and also causes the person

to shift from rational J[hinking towards a more emotional. Triggers for
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adjustment of behaviour for this person is erpicotuy food, sex and
power. However, the understanding of the notion behaviour, and what
needs to be present within the triggers, sex, food and power, is still to

be further invesﬁgq’[ed.

Changes of behaviourism -
a fundamental understanding
As previously stated in our strategy, in order to support the change of

behaviour, we first have to understand the notion of behaviourism,
then further investigate what has been done within this area of
expertise and if it is at all possible to change behaviour.

Accoroling to The Municipqhty of Copenhqgen's former Technology
and Environmental Mayor, Morten Kabell a successful change of the
citizen's behaviour are very doubtful;

‘[..] unless Copenhageners begin to clean up after themselves but [
allow myself to doubt” - Morten Kambal, (Winstrém, 2014)

Instead, Jrhey have qumpted to delegoﬁre fines for people when
littering, but from 2008 -
(Winstréom, 2014). It is therefore interesting to investigate, what it

2014 only 32 fines have been given

would take for a successful change of behaviour to occur.

Behaviourism is built on this assumption, and it aims at promoting
scientific studies of behaviour. It does not emphasise on cultures or social
groups but on the behaviour, of the individual person and animals
(Baum, 2017).

The fundamental understanding of behaviourism is often credited to
Parlov, Watson and Skinner (Pavlov & Thompson, 1902; Baum, 2017;
Skinner, 1938), who performed individual experiments in order to

investigate the notion of behaviour (qppendix 7).



DOGS SALVATION

EXAMPLE

FIﬁNDINGS

LITTLE ALBERT &
THE WHITE RAT

EXAMPLE

FINDINGS

F A N

g @ gud

E X P ERIMENT

Increasing a rats behaviour. The experi-
ment contained a cage with a feed
pedal, that the rat could press to achie-
ve a reward in the form of food. With
this, Skinner found that the rat learned
a behaviour based on the fact that the
behaviour innated a reward. (Skinner,
1938 ; Shrestha, 2017).

* Reward to increase a behaviour.
Punishment to decrease

¢ [t learned a behaviour based on the
fact that the behaviour innated a reward

Rewards introduced to Punishment introduced to
increase a behavior decrease a behavior

@@

Skinner’ illustration of the experiment with the rat and the operant
condition. Credit: Seang (Cherry, 2019) Verywell.




Summary

Based on Pavlov, Watson and Skinner, in order to adjust the desired
behaviour, a reward has to be presented (ie. dog food, rat snacks) plus
a trigger that creates awareness (ie. bell, loud uncomfortable noise,
leaver, lights).

It is relevant to consider, that these experiments were all done under a
controlled environment with specificqﬂy selected actors and objects. It is
therefore relevant to test if this hypothesis, in order to adjust the desired
behaviour, will also apply to our field of sfuoly, in the fesﬁvi{y area of
Gothersgotde with intoxicated people. These test will be further
elaborated in section; Rapid Prototype #1 - Testing sub-elements
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CHANGE OF BEHAVIOUR
THROUGH REWARD &
AWARENESS

In order to change the desired behaviour of the Mr Hyde persona,
triggers are food, sex & power where a reward and awareness has to

be present.

Awareness

In Skinner's case with the rat, the cheese created awareness by
otppeotling to the sense of taste in the rat.

However, as we know taste is just one out of five senses in humans
(Bradford, 2017).

For a more elaborate description on each sense in relation to awareness,

reference is made to appendix 8.



EXAMPLE EXAMPLE EXA EXAMPLE
People holding a The smell of citrus can The ringing of a bell at [HELI
heavy clipboard were cause us to keep our different times may onclu
more Iikely to ﬁ;dge kitchen cleaner, by mean that the class is
someone as serious subconsciously putting about to start (Halpern

(Ackerman et al, 2010) the idea of hygiene in et al, 1986).
our minds (Holland,

Hendriks, Aarts, 2005)

FINDINGS NDINGS NC : FINDINGS
* Testing if people * Testing of citrus * Testing high-frequen-
would touch a rough fragrance to keep area cy sound in order to
and dirty surface clean ' create awareness
o A well established * The brain recalls smell ¢ Already existing
connection needs to be the best variety of noises in

present Go’chersgade




Reward

To understand what can be done within the area of reward, we first
have to take a closer look at a specific part of our brain - the reward
system. [t refers to a group of structures that activates by rewarding
stimuli (Bresan & Chippa, 2005), the brain responds by increasing
release of the neurotransmitter olopqmine, and thus the \feehng‘ of
satisfaction.

We have found that the reward system can be activated by reinforces
such as; food, power & sex. Even though these are key reinforces,
further studies also emphasise the use of money, drugs, humour and
beauty (Berns, 2004).

Berns do not present the element of power/aggression as a reinforcer for
the reward system, which according to previous findings can act as a
trigger. It is therefore interesting to investigate, what can and have
been done to qppeql to this element.

To further understand what can be done in terms of rewards, in
relation to our field of s’rudy, we will first summaries our collected
empiricql knowledge from the Workshops with the project managers of
DDUE. Afterwards, we will be analysing existing solutions and

experiments.

Limitations

No physical objects

From our previous workshops with the DDUE we know, that they do
not want to give the user's physical objects, as a thank you or reward

for Jfhrovving their litter out.

‘[..] we have tried with ‘pant on pizza boxes with money as a ‘thank
you, but that was not the way to go. [..] it (the solution) should act as

‘part of the party where they want to use it" - Project manager of

DDUE, MoM-3
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They argue, that this will also result in an organisational restructure
emphasising on new practices, and with an increase in a potentiqﬂy

new ]ousiness case.

Not contributing to a conflict

They also formulated that H’ley under no circumstances which to
contribute to a potential conflict. A provided example of this was, with
the parliqmenfqry election coming up (deadline for this Moy 28th
(Bergman, 2019), an idea could be to let people vote with their litter
for the new prime minister. However, this could lead to potential

conflict and would occur in DDUE creating provoking aspects (DDUE
workshop, MoM-3).

Fragile au’chori’ty line
The municipqlity has in the past had «a reputation for being
authoritarian. So they are careful with telling people what to do, and
how ’[hey represent themselves. Hence, Why {hey are working with a
behavioural approach.
Furthermore, from the interactions we also know, that creating a

solution that qppecds olirecﬂy to sex, alcohol or ohrugs, are prohibi{ed.

Existing solutions and experiments

Money and a place to sit

In 2014 DDUE, the School of Design (KADK) and the consultancy KL7
made a project in Gothersgade with the purpose of reducing littering.
KADK was responsible for the design process and KL7 did

quqn’[ificqﬁon of the problem through observations.



1) The Party bench - The creation of hqngout plqces with litter bin
nearby, where the intoxicated people could consume their food and
easily throw out their litter. The reward here was to give people a
plotce to sit and relax while eating. However, this resulted in what was
being intercepted as a place for ‘street-partying, hanging around,

drinking alcohol, which was not the attention of the municipality's

point of view.

Picture 16: The Party Bench with litter bins. Source: (Thume, 2017)
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2) Pant’ on litter - They replicqfeol the \pqnt' system well known from
bottles and cans. The reward consisted of giving money back for pizza
boxes and fast-food bags, which were returned to them.

However, this did not Chqnge the intoxicated people's behaviour. It was
the homeless people, who created a living from collecting bottles and

cans who returned the litter with pant.

Picture 17 - 'Pant on litter. Source: (Thume, 2017)



3) The sleepy ghos‘t - White highly visible hHering bin plqceol close to
the places of consumption and giving voice feedback when something
is thrown out. The Sleepy Ghost is the frontrunner to T&rnKurven,
which is placed at several locations in Gothersgade today. From the

Sleepy Ghost, the DDUE learned that a littering bin needs high
visibility and large openings for all kinds of litter.

Picture 18 - The Sleepy Ghost. Source: (Thume, 2017)

Even ’rhough, that all of the above interventions gave good results,
none of them was implemented, because of the downside reasons. Jon
Pape, who is Center Service Chief and have the power to allocate
money for implementqﬁon of a new project also stated in a newspaper
article, that there is a need for changing the citizens littering behaviour
and projects like these show that it is feasible, but ’fhey were too

expensive to implement in operation versus the benefits (Winstrém,

2014).
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A previous attempt on an interactive litter bin
Before our project started, DDUE had already initiated a project with a
strategic and digital development house called Seismonaut and an
innovation house called Artilinco. They came up with a concept that
was fitted to the existing pizza bin, picture 19. The solution was based
purely on knowledge from the literature on gamification and human
behaviour.
The solution is described shortly in steps below:

1. Awareness was created through LEDs that would light up the

litter bin

2. When somefhing is thrown out the litter bin would Chotnge
colour and light intensity. The litter can will also play a sound

file, for example, a cheering sound.

The idea behind the game is that the light will shift and a new sound

will play, each time a new piece of litter is thrown out (up till four

times).

Picture 19 - Seismonauts solution for an interactive litter bin

Source: Report D



Unfortunately, Seismonaut did not do any observation of their solution
and the only data that exist from the test is, that eight pieces of litter
were registered by the sensors during the one weekend it was tested.
Therefore, we do not know if the solution works or not, but we have
made our own experiences through rapid prototypes, which will be
explained in the coming section; Rapid Prototype #1 - Testing sub-

elements.

Elements of gamification: awarding the users
to throw

One of the possibly most well-known rewards comes from the virtual
world of gaming (Esanu, 2018). The feeling of getting an extra life,
more strength or points, have a well-documented effect of providing
stimuli to our brain (ibid). The ideas with providing the users with a
bonus, if they perform well have been transferred to the physical
world as well in terms of sports, such as football, tennis, basketball ete.
Especially basketball have serval times been transferred to the area of
litter. However, basketball litter bins are still not implemented
anywhere in Copenhagen. [t is therefore interesting to test, rather the
element of appealing to Mr Hyde's aggression by allowing the person
to throw its litter at a target would be a great enough of a reward or
if a more complex point system is needed. The creation of such will be
further elaborated in the next section, Rapid prototype #I - Tesfing sub-

elements.

Page 57 of 119

Picture 20 - Basketball litter bins
Source: facebook.com/basketballtrashbins ARMY

Humour as a mean of reward

As mentioned by Berns (2004), humour can act as a reinforcer for
activating the rewards system in the brain. According to author
Graeme Ritchie (2004), there is currently no theory of how humour
works. He argues, that jokes seem to have an effect of chqnge in the
way we act and behave. Since no actual studies are drawing parallels
between jokes and littering in the nightlife, it is relevant to test, if
humour in the form of jokes can have a positive effect on the human

reward system.
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RAPID PROTOTYPE #1 -
TESTING SUB-ELEMENTS

Now, that we have our fundamental understanding of our users and
knowledge regarding awareness and reward in place, we could start to
develop rapid prototypes (Boer & Donovan, 2012). With inspiration
from Engineering Design (Cross, 2008) we are going to test partial
elements of a holistic concept. The purpose is to gain knowledge with
the area of awareness and reward, therefore, these elements will be
tested individually through low-fidelity prototypes (House & Hill,
2007).

Ideation - Preparing the staging of the
negotiation space

The process of developing rapid prototypes began with an ideation
phase, building upon a combination of Design Thinking methods such
as brainstorm and brainwrite (Dam & Siang, 2019), so it fitted our
perspective. The aim was to ideate, what is possible with the area of
awareness and reward based on our existing knowledge from literature
and field studies, respec’[ively. Yet, it was still important to take into
consideration the current DDUEs demands and criterias from, among
others, the prioritising game.

During this ideation phqse, we also took into consideration the issue of
capacity, as we found from the previous workshop with the project
managers of DDUE, that this was not the main priority but still an
important issue. We decided that in order for us to test the effect of our
rapid prototypes, it would require that the current litter bins were
rela’fively empty, otherwise, people would not be able to use them.

Furthermore, this was an issue that the DDUE was qlreqdy Working
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with, so if a design for this could be ’[hought into our end-solution, it

would be much appreciated.

Enroliment of the employees from DDUE

To gain acceptance and further enroll the project owners from the
DDUE into the beginning of the conceptuqlisqtion, we forwarded our
materials, followed by an iteration over a phone. We were told that
our concept which tried to appeal towards the sex trigger for Mr Hyde
by having the shape of a ‘person’ (women) was too provoking and
risky. Instead, one of the employees suggested the use of optical illusion
as an element of chqnging their behaviour. Developmen{ of such,
however, takes time and will therefore not be tested cluring the first

rapid prototyping phase, but later on in the process.

Staging the negotiation space
The prototypes acted as intermediary objects to help us translate

matters of concern from Mr Hyde from our personas. The staging of
each prototype was specifically selected, based on optimal location and
time during the night from previous observations of the street

(appendix 1).
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Facilitating the negotiation
The location resulted in high availability. This, combined with a high

flow of people, allowed for diotlogue and interaction with the users.
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Figure 26. Rapid prototypes with focus on Awareness. Source: Made by authors Figure 27. Rapid prototypes with focus on Reward. Source: Made by authors
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Figure 28. Rczpicl prototype with focus on Capacify, Source: Made by authors
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Synthesising
The staging

e Negotiation space not flexible enough
Due to the fact that multiple bypassers did not have anything to throw
out, interacting with the prototypes was not (ﬂways an option.
Therefore, the negotiation space was not stqgeol with high enough
flexibility. Thus, some of the reward elements had to be articulated

instead of observed in action.

» Lack of aquthority
We s’tmfegicaﬂy decided not to wear the high visibﬂify municipahfy

vests, because we wanted to act as a neutral part of the environment,
so our presence would not affect the interaction and outcome.
Nonetheless, we realised that we were lacking qu’rhori{y during the
se’[up/instotﬂqﬁon periool. People seemed confused even worried about
what we were during. Similarities occurred when we wanted to
interview/talk to people regarding our prototypes. We were lacking
the representation of who we were and our purpose for chdking to
them. During the movement of people interacting with our prototypes,

not wearing vests allowed us to ncﬁturqﬂy act as a ﬂy—on—{he—wqﬂ

(Geertz, 1973; Martin & Hanington, 2012).

The prototypes

For further elaboration of finolings for each Concep’[, reference is made
to appendix 9, where a description of the tested concept, the method
and the results can be found.

Due to the high intensity of hghts in the street, it was not possi]ole to
test the luminescent graphics. It simply would not have had any effect.
Further, due to the chosen day for testing was a Thursdqy, there were

not that many people in the determined area for the out-of-order



prototype. It was therefore decided, that the prototype should be tested
the next day, Friday.

Conclusive elemen‘ts

e Reward, awareness... and identity

So far we had to build our prototypes on the ideology, that it should
have a reward and elements for awareness. However, when a sound
was added to the litter bins, people seemed confused about where the

sound came from.
‘(laughing) Wait, was that your phone?” - Girl in street
' (]aughing) No, I think it came from that one (the litter bin)" - Guy in

street

MuHiple users sugges{ed, that we added a third element - iden{i’cy in

shotpe of a mouth or even a face/head to go with the sound.

e Sub-elements can not stand alone

Each of the prototypes in terms of reward and awareness contributed
to their own finding. Yet, in order to create a short term behavioural

change, several elements have to be combined.
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RAPID PROTOTYPE #2 -
COMBINING ELEMENTS

With the findings from each prototype in the first testing interaction
Qnodysed, we could now start to combine the different elements into

more holistic concepts.

Ideation - Preparing the staging of the
negotiation space

To do so, we used the baseline from the method of Morphology Chart
(Cross, 2008) to ideate concepts. The morphology chart is a visual way
to capture the necessary product functionality and explore alternative
means and combinations of achieving that function. Typicqﬂy, it is
used later in the process to ideate for alternative solutions for a specific
product (Cross, 2008). Yet, we will moderate this method so it fits our
function.

To do so, we will be using the aspect of Visualising a possible ideated
solution to the thematics of awareness, reward, and identi’fy, while

’faking our findings from rqpid prototype #l into consideration.

Staging the negotiation space

« Handing out candy
To accommodate that people had some litter to throw out during the

testing period, we drew upon the inspiration from Keep Britain
Tidy' (House, 2005), and handed out cqndy to people. The idea was,
they could use the wrapping foil from the candy as litter, in order to
test our prototypes. We stood at strategically picked locations and
handed it out.



+ Visibility vests
With the learning outcome from the first testing phase, we now wore
high wvisibility vests during the setup/installation and when
interviewing/talking to the users. This gave a much better feeling of
trust and allowing for conversation. The testing phase lasted over two

days Thursday and Friday.

Facilitating the negotiation

The distribution of candy allowed for a more flexible negotiation space
was the candy broke ground' and allowed for opening a dialogue. An
interview guide was also prepared with questions regarding
uncertainties, which had occurred when developing the combined
prototypes. This also encouraged dialogue and gave us concrete
feedback in relation to each prototypes sub-elements during the testing
phase.

Awareness:
Opticalillusion

Picture 21. Opfica] illusion. Source: Taken by authors
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Picture 22. The three combined concepts. Source: Taken by authors



Synthesising

S’caging

« Thursday, qualitative - Friday, quantitative
The first day had a lot lower flow of people in the street, which

allowed for more quqhtqﬁve conversations in a calmer ot’[mosphere.
Friday was a lot more ‘chaotic’ which ‘puts the concept to the test, and

Qﬂowing for more quantitative data.

The concepts

For further elaboration of findings for each concept, reference is made
to otppenclix 10, where a olescripﬁon of the tested concept, the method
and the results can be found.

Due to a high and strong variety of smell {hrough the street, it was not
possible to get the desired effect with the use of a citrus scent.

Conclusive elements

D Idenﬁ{;g ds a requirement for further development
With findings from rapid prototype #1, we added identity to some of

these concepts. This leads to great feedback from the users, and it is,

therefore, a requirement Jfogeﬂqer with reward and awareness.

‘[..] I mean, it looks childish but I like that it has a face” - Guy in the

street

He then goes and "punches’ the eyes on the springs.
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. Choosing specific aredas
From previous observations and testing prototypes, we started to get a

generalised picture of the hang-out places in correspondence to the
type of litter. In generql, there are three types of area:
1. Outside specific bars

2. Outside specific pizza restaurants

3. Outside 7/11

Picture 23 illustrates our chosen areas for the greatest impact for a
behavioural chqnge.
For are a more detailed description of these areas, reference is made to

Qppendix 11

Ibiza Bar

7

Q Pizza Huset Area outside

/ 7-Eleven
0 d

O
©

O‘.

. 07 ThA o~ Y E £ NMAA- | ~ |
Picture 23. The Specitication of areaq. Made by authors

. Shqpinq the demands and criterias

In the overall perspective, each of the concepts has to lead to a more

detailed shaping of criterias and demands for our design specification.



SUB-CONCLUSION -
IMPLEMENTING A REWARD,
AWARENESS & IDENTITY

The define phase has contributed with a prioritising of thematics and
providing us with the specificot’[ion of focus areas. This lead to a further
understanding of our actors in the street, which were categorised
through the use of personas, with the result of Mr Hyde being our
main target group. In order to change the behaviour of this target
group, the understanding of the notion 'behaviourism" was investigated
from a literature point of view. The result of this being, that main
triggers for Mr Hycle is sex, food & power where, ’[hrough a literature
point of view, a reward & awareness has to be present, in order to
appeal to these triggers.

A variety of rqpid prototypes were tested to investigate what could be
done, to appeal to these triggers. The result of this was, that both
reward, awareness & identity has to be present for a behavioural
chqnge to happen. Aspects such as Iighi' in the shades of blue plus the
right height, high-frequency sound and elements of gamification seem
to have the desired effect and feasibility in the context.

From this we state our new sub-research question;
How can we cleve]op a solution that appea]s to the three triggers (sex,

food & power) through reward, awareness & identity to support the
desired change of littering behaviour?
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Knowledge translated into a Design
Specification

At this point in the process, we had gq’fhered a 1ctrge amount of specific
data. Therefore, the method of compiling it into a design specification is

appropriate. This will provide us with a structure of what exacﬂy our

final solution has to contain.

Based on the knowledge from interactions and staged negotiation
spaces from the two previous photses, a Design specifica’[ion(DS) is
made. The DS represents the wvarious actors involved in the design
process MoCs, and then becomes an intermediary object, used to
processing into the ideation phqse, and start concepfucdising‘

Inspired by Nigel Cross (2008) the design specification is used as a
methodological framework for concep{ualisa’fion. Thus, it is a way of
structure our finclings and makes them explici’[ in the development of
concepts. The various actor's MoCs are translated into demands and
criterias. In this project, demands are considered as some’fhing a concept-
solution must fulfil, and criteria are considered as something that is nice

to fulfil if possible. In simplified terms; need to have and nice to have.

The design specificqﬁon indicates the requirements to be considered in
the further concept development. The purpose is also to keep all concept
solutions up to the table to which the concepts are rated in order to see
how well the concepts meet all requirements. The demands and

criterias are further elaborated in appendix 12.
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Figme 29 The categorisation of our design specificaﬁon in a visualised spider

web. Made by authors



T].’J.IS chapfer is where the [clejialelels for a pofenhcd solution
starts to develop based on the empiriccd findings and the omodysis of it,
from the two previous photses.

This chqpfer describes the developmen’c of four concepts based on the
framework of the demands and criteria. To negotiate a contemporary
space, d workshop is s’co.gecl with the DDUE to negotiate our work
represented by the four concepts and to ideate on the concepts through
negotiation. The findings from the workshop with DDUE are used in
the olevelopment of three new concepts emphqsising the input from
DDUE and an update of the demands and criteria gathered at the
workshop.



Figure 30. Summary of chctpfer 5, ideation. Source: Made by authors



CO-CREATION OF CONCEPTS

As part of the ideation phqse, a workshop wWas s’fagecl and facilitated
with the project managers DDUE. The purpose of the Workshop was to
evaluate four constructed concepts by presenting the ideas to the DDUE
with the opportunity to provide feedback, ideate and reconfiguring the
concepts based on their inputs. The urlolerlying purpose was to
empower the participants influencing the concept to be designed, as
well as get acceptance of the work done, which the facilitation of the
concepts represents. The synrhesis of the Workshop is later used in the
development of new concepts at a more detailed level being more

specific of what elements concepts have to include.

Four concepts
To set the stage and have something tangible the participants can

relate to, four concepts were developed.

The four concepts are strategically based on a few handpicked
requirements that are important to get feedback on and acceptance
from the DDUE. Requirements such as Reward, 'Awareness, and
‘idenri’ry‘, using ‘Sound’, ‘Ligh’[' and ‘Scoreboard’ as a gctmificorion
element. These are all important findings from the rapid prototyping
phase.

To developed the concepts, brainstorm and brainwrite (Dam & Siang,
2019) were used to ideate for solutions within the previously
mentioned requirement.

Afterwards, each member of the group selected specific ideas within
each category and demand (eg. ideas within reward and sound). At
the same time, we had a discussion and elaboration of why that exact

idea.
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This led to aspects of a customised morphology chart (Cross, 2008),
where the selected ideas were composed in relation to the feasibility of
the specific element. The composed ideas were drawn into four tangible

concepts.

Picture 24. The ideation board, in Danish. Taken by authors.

The four concepts are visualised by drawings on a paper of low
fidelity. The reason is to invite the participants to draw and sketch on
the concept drqwings Visuqlising their input, and to force them to be
open-minded and still specific suggesting new ideas for re-configuring

the concepts.
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Figure 31 The four different concepts. Source: Made by authors



Each of the four concepts has its own emphasis of focus. The reason for
this is to allow for a broad scope of ideation among the participants in

the reconfiguring of the concepts.

The Basket Bin
With the findings from rapid prototype #1 and #2, the Arcade 2.0 was
developed with a focus on aggression by Jfhrovving.

This concept consisted of a partly re-design

The Joke Factory

With the positive feedback from rapid prototype #1 and #2, the
reward element of getting a joke was conceptualised into The Joke
Factory” with a focus on human and identity. This concept consisted of

the existing bin with new layout

The Happy Little Helper
To appeal to the trigger of sex and aggression, by having an identity
and strong arms, the Happy Little Helper' concept was constructed.

This concept consisted of a comple%e reclesign

The Singing Bin

To draw upon the finding of using a high-frequency sound to cause
awareness, the Singing Bin' was developed. It also took into
consideration the aesthetics and acceptance of the local life.

This concept consisted of attachments for an existing bin.
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Staging the negotiation space

The workshop was held at DDUE headquarters to save time for the
participants, emphqsising ’[hey have a busy schedule. To set the stage a
presentation of the findings from rapid prototype test #1 and #2 was
presented to enlighten and recall what prototypes were tested and
based on what findings. Likewise, a brief olescrip’[ion of the constructed
personas was presented using infographics to illustrate the
characteristics of the wusers in Gothersgade. Also, pictures of the
identified test areas which were defined by the personas. In this way,
the participants have a scope and an idea of who the users are, and to
start ideate new suggestion for reconfiguring the four concepts. The four
concepts were performed by the facilitator and discussed among the

participants, writing and presenting pros and cons to the concept for

further ideation and negotiation.

Picture 25. Co—creaﬁng concepts with the project managers of DDUE. Source:
Taken by authors
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iigure 392. The materials pfesenied at the vvozi(siiop. Source: Made by authors

The Arcade

Based on previous interventions, presuppositions about the element of
having the users to throw their litter would quickly be a no-go” by the
DDUE. However, this turns out not to be the case. The presentation of
the Arcade and the results of the testing photse, made all of the
participants intrigued about having an element of throwing the litter.
This lead to a variety of ideas such as; dartboard, handball, a hopper
that spins sugges’[ed ]oy the participants.

The participants, however, have concerns about the expansion of
targeting groups. Meqning, that the solution also appeais to other

personqiiiy groups, who normotiiy use the existing litter bins.
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"We may be able to target peopie, who would otherwise throw litter

into other buckets that are now throwing and not hitting - Project

manager of DDUE (MoM-4)

The participants had presumptions that the behaviour would not
reqiiy change, if peopie just use the solution, and did not hit the
iargei(ihe bin) and then leave the litter on the grounci.

The Joke Factory

Give the users something ‘useful’ such a joke or pick-up line created a
good response from the participants. However, they had doubts about
whether the integrity of consiotniiy providing users with oniy the
variety of 4-5 jokes. [t would require a larger arsenal of jokes/pick-up
lines which have to be updated at given times.

The look of the litter bin in terms of providing it with a personqiiiy
was however, a bit more difficult for the participants to brainstorm on.
The argument was, that since ihey did not have the full insighi and
unoiersiotnciing of the wusers, knowing that the exact personqiiiy

appearance of a litter bin was rather difficult.

"It is difficult for us to brainstorm solutions for eg. the appearance when

we do not really know the target audience. What triggers them etc.” -
Project manager of DDUE (IMoM-4)

The Singing Bin

This concept was more iqngi]oie and a re-oiesign of the Pizzakurv litter
bin. [t was more in line with the initial request from the DDUE at the
beginning of the project. However, DDUE argued the concept lacked a
personqiiiy and the element of ]oecoming ‘part of the party’ formulated
by one of the participants.



The positive aspect was, that cluring the dqyﬁme it would appear
neutral without drawing too much attention.
One of the main topics of discussion in relation to this concept was who

the concept would actually;

‘It will probably draw attention to the flow of people. Not so much to
the peop]e who are sfaying” - Project manager of DDUE (MoM-4)

Since the scope of the project was to target the Mr Hyde persona at the
‘hqng-ouf plqces, the concept would have to be re-configured The
participants suggested adding elements of gamification in order for it to

become part of the party.

Happy Little Helper

All the participants though{ the idea of combining extra capacity with
a personality litter bin was a good idea. Nevertheless, making it look
like an employee from the municipality would make the users discard
immediqtely because it looked like an O.U.J[hOIiJEY erﬂing them to
behave, which can evoke feehngs of despi’re or provoked

Specificaﬂy interesting during the review of this concept was, that one
of the participants started to draw on the concept itself. The litter bin
holchng two plqsﬁc bqgs, reminded him of a goqlkeeper in soccer,
except you had to score with your litter. A discussion between all
participants; Is it necessary to collect the litter into the bins or is it to
collect the litter in specific areas in the streetscape? Previously stated by
the DDUE, the main focus was the litter had to be thrown out in the
bins;

‘Move away from that mindset that we have to collect it in one of the
litter bins. [..] the important thing for us is to make a solution that can

get the litter in one p]ace. Then we will find a solution from there”

- Project managers of DDUE (MoM-4)
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The output of reconfiguring the four

concepts
Generally, the participants collectively agreed that the final solution

should include gamificahon elements, at the specific hang—ouf areas in
Gothersque - it was an aspect in the context, to best target the Mr
Hyde personas. Furthermore, finding the right personality of the bin
was important for both dqy— and nigh{ time. It had to be modera{ely
neutral oluring the dqy, and target the intoxicated during the night.

Synthesis
Results of the facilitation

It is clear we are the experts mqking a solution cleotling with hﬁering
and Gothersgade users. Exploring the field using prototypes have made
a far greater Insighf about the field and the users. Alfhough the
framework for an ideate session has been facilitated by a presentation
of findings, infographics of personas and focus areas in the street, it was
challenging for the participants to make changes to the four concepts.

From this we conclude, that even Jfhough the DDUE holds a great deal
of knowledge about this field of study, it is more on an organisational/
administrative level, where we, as olesigners have a lot of hands-on
experience from the nighﬂife in Goﬂqersgotcle, and therefore the final

conceptualisation should be created by us.



The scope of the project

The presentation of our findings from all the observations and
prototype testing have worked as an eye-opener for DDUE. The DDUE's
scope of the project is changed to:

e The litter no 1onger needs to be collected into the bins, but just
collected in strategically placed so it is easier for the cleaning

team to collect.

» Previously their focus was on a solution for the nightlife.
However, now the effect of it during the day seems quite

important as well.

* In order to design a solution for the Mr. Hyde personas,

gamification elements are acceptable to use in the night hours.

Nonetheless, the development of a solution gathering the litter at
specific plctces in Gothersgode is not considered feasible knowing that
wind can spread the litter to the rest of the street. Rain as well makes it
more difficult for the operators to collect the litter. Yet knowing it is
acceptable by the DDUE to gather litter, makes it easier for the further
design process to develop a solution considering gamification elements,
such as throwing, sound, light, game elements etc.

Yet, the main focus is to olevelop a solution that the Mr Hyde personas

want to use as well as get people to throw out their litter in the bin.
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THREE CONCEPTS

The Workshop provided us with a lot of useful feedback, like the pros
and cons of each of the concepts, and new ideas for improvements and
completely new ideas for new concepts. To process all the information
and feedback we got at the Workshop we decided to use individual
brqinstorming, where each of us, would turn all of the information we
were provided with into a concept that fulfilled as much of the design
specification as possi]ole.

The brainstorm led to three concepts. For a more detailed reference is

made to appendix 13

Fiqure 33. Robo Bin concept Source: Made by authors
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Figure 34. The Arcade concept. Figure 35. Happy Little Gamer concept.
Source: Made by authors Source: Made by authors



Applying morphology to select the best
idea

We then presentecl the ideas to each other and used the list of
requirements from the design specification representing the matters of
concerns from the different actors. To compare the different solution we
created a rating scheme inspired by Nigel Cross (Cross, 2008). The
rating scheme was an updated version of the design specification, re-
evaluated after the workshop because the matters of concerns from the
project manager's of DDUE had changed. Eg. they were now more
focused on just changing the littering and getting the litter to one place,
than the technical elements of the solution. In that regard, the
requirements for electronic components and power was neglectecl until
the gamification elements were determined and accepted by staging
various iterations with the users who are going to interact with the
litter bin. We focused on the aspects which make the solution cqqule
of chqnging liHering behqviour, such as, reward, awareness,
gamiﬁ'caﬁon and idenﬁfy. However, we chose to keep a holistic
design otpprootch and address the matters of concerns from most actors
and choose to keep demands such as cost, theft of equipment and
maintenance, which are all important if the solution is to be

implemen’fecl in the long run.

The rating scheme (Appendix 14), with a comple’fe list of the rating
criteria, and the detailed clescrip’[ion of the reasoning of selec’[ing the

final concept can be seen in Appendix 15.

Here we will provide a short descripﬁon of the reasoning of Choosing,
what came to be the "The arcade” concept.

These are illustrated ’fhrough the use of a radar or spioler chart (Kurian,
2013)
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Figure 36. The spiclel' web visualisation to rate the different concept.
Source: Made by authors



The Arcade scored pqrticulquy high on gotmificqﬁon, awareness,
power, sex, ethics, capacity and work practices. Which were all
parameters that were scaled high, because our research, of what it
takes to create a chqnge in litter behaviour and the most important

matters of concerns, pointed at these parameters.

However, the Arcade did score low on other parameters and the other
concepts also had features like the pizza stacking that was ideated by
the employees from DDUE ch,uring the workshop.

Combining of sub-elements

We made another idea generation session where we transformed
negative scores to positive and took good ideas from the other concepts
and combined them into a final concept which we believed in. The
result of the ideation session can be seen in figure 37. It is only shortly
introduced here, as we will go more into dep’[h with the descripﬁon of

the concept in the next chqpfer.

80’s inspiration

The Arcade concept reminded us of the '80s Whac-a-Mole Arcade
game. More research regarding today's trends showed various aspects
from the '80s are quite populotr. One element is the fashion trend made
a comeback over a year ago (Adhav, 2018). Another is some of the
most popular games of 2019, where three of the iconic Mario games are
in a global top 20 (Ranker Games, 2019). Serval relaunches of the
popular Game Boy have also seen the light of day within the past few
years (Nissem, 2018). With the inspiration from such The Arcade

concept was shqped into an actual iconic arcade.
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Feedback from The project managers of
DDUE

After our selection of the final concept (see Appendix 15), we got some
positive feedback from the project managers of DDUE. However, they

had some uncertainties about the concep’[(see email in Appendix 16);

1. Too many holes for throw-in migh{ generate confusion. Likewise,
the clqrity of what type of litter needs to go where in the bin
disappears in the Pac-Man graphics.

2. Avoid throw-in from the back of the litter bin, as it encourages
to hang out on the bike path, which is not good due to the safety

of cyclis’[s and pedesfrioms.

3. Afraid that the solution has the opposite effect if there is no
game that people are olisappoinfed

4. Think of the look of the litter bin during the day and early
evening. [t has fit into the cityscape during the dqy

The constructive feedback from the project managers is considered as
important to address in order to keep them empowered in the
developmen{ of the final solution. We did that Jthrough prototyping,
which will be introduced in the next chapter.
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SUB-CONCLUSION - NEW AND
IMPROVED SPECIFICATIONS
FOR DEMAND & CRITERIA

The ideation phase has been rewqrchng regarding the developmen’f of
four concepts narrowed to three, which have further paved the way to
the idea of the final concept. The phase shows how we have
challenged the collected empirical work and experience by staging a
workshop. The workshop was not only an idea generation
reconfiguring the four concepts presented, but also to enroll DDUE into
the further development phase by them expressing acceptance of the
knowledge and concept ideas presented. Knowledge from the workshop
resulted in gamification being introduced as a requirement in the
further development of three concepts in order to design a solution Mr
Hyole will use in the selected plqces of residence in Go’[hersgqcle.
Likewise, the solution has to fit into the environment both day and
nigh'[', causing it not to awake to much attention in the dayfimes.
Thus, a solution has to be timed so it only functions at peqk hours at

night from Thursday till Sunday morning.

From this we state our new sub-research question:

How can we develop an interactive litter bin that includes elements
such as electronics and programming, and still fits into the
environment both day and nigh'l', without dis'l'urbing or :regarcled as
an authority?



DEVELO

T].’llS chap’ter is where our final concept will undergo
comprehensive iteration, to qclapt it to the specific needs of the
relevant actors. Serval mockups in different scales will be produced
and tested Jrlrnrough the staging of mulhple negotiation spaces. To
further co—design with the operators, a Workshop will be s’[otged
with a miniature scale mockup acting as an intermediary object.
The enrollment and acceptance of the local business life in
Gothersgqcle will  take plqce with the use of the co-created
miniature mockup. The multiple iterations wrill shape and narrow
the parent lines of the [clejialelels down to the last details, where lasﬂy
a blacksmith will be enrolled to evaluate the fectsibﬂity elements of

our final concept.



Figure 38. Summary of chapfer 6, develop. Source: Made by authors



MOCKUP #1 - MINIATURE
(SCALE 1:4)

Co-creation of the concept with the
Operators & businesses in Gothersgade

Since this concept would have an effect on the current network and the
various actors within it - not just the DDUE, we wanted to further
understand all their matters of concerns/uncertainties in relation to this
concept.

In order to do so, we staged two contemporary negotiation spaces.

Workshop with the Operators

Since this concept would require a re—design of the current insert, and
thereby also small changes in the practice of the operators, we decided
to further co-create the concept with them Jthrough an iterative
workshop. The intention was that they should provicle feedback and
input to the precise handling of the solution in practice. In this way, the
practice-oriented knowledge and hopefully unpredictabilities could be
translated and thought into the further development of the final
prototype. The purpose was also to create ownership and acceptance
around the solution, as the operation departmen{ is the one that in the

future has direct hands-on with the solution in Go’[hersgacle.
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Staging the negotiation space

Location

The location for the involvement of the operators was at their own
facilities. It was important that the operators involved felt safe and
expert within their profession/expertise area to get constructive

feedback on the prototype.

Mockup as an intermediary object

To stage this Workshop, we wanted to draw upon the element of using
an intermediary object as a mean of translating their matters of
concern in relation to the concept, into fcxngi]ole design aspects.

We qcknowle&ge that the operators are not olesigners, and perhqps do
not have the same capability in terms of concept visualisation if the
infermediqry object were a drawing on a piece of paper. Therefore, we
developed a mockup of the concept in scale 14, that will not be of the
highest fidelity, so they still feel like they can change or rearrange

elements if needed.
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Figure 39. A mocl{up (scale 1:4) used as an infermedictry object for the Worl{shop with the operators. Taken by Dave Jarvis (fellow student)



Facilitating the negotiation

The workshop was facilitated around the practice of the operators and
the possible chqnge, that our end-prototype would cause. This was also

a sensitive subject for the operators.

"The effort must not be too heavy when we have to get it out and on

the car’ - (Operator 1 workshop, Sound file - Workshop with operation)

“We can fhorough]y wipe the sensors off if it does not take too
long" (Operator 2 workshop, Sound file - Workshop with operation)

However, they were very open and keen on our concept and even
came with a concrete suggestion for improvements. These will be

further elaborated under further down under ‘synthesising'.

Post-1ts for noting
new inputs and put
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Note- and
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¢

Figure 40. \Nroﬂishop with the Operaﬁon Department with our 14 scale
1’1’1ocl{ﬂzp as infermediary object. Source: Made by author

picture taker
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Business in Gothersgade
As previously mentioned, one of the findings from rapid prototype #9

was the specificotﬁon of hqng-ou’[ plotces in Gothersque, where a 1otrge
quantity of littering occurs - outside 7-Eleven, in front of Ibiza Bar and
Pizza Time.

Since our encl-prototype most hkely were going to be tested at one of
these locations, we wanted to enroll the owners and their matters of
concern in relation to our prototype.

The location outside of 7-Eleven is a more open space owned by the
municipality. Therefore, the owner of 7-Eleven will not be enrolled

during this section.

Bar Manager of Ibiza Bar & the owner of
PizzaTime

Bar manager of Ibiza Bar

After the Workshop with the operators, we boughf our mockup to the
bar manager of Ibiza Bar. Due to a busy schedule, we did not have
that much time for us. However, he thought the concept seemed
interesting and we were more than welcome to test in front of this bar.
He qoloh’[ionqﬂy added that a lot of these customers often went outside

for a smoke, so we should remember to add an qshtrqy to our final

prototype.

Owner of PizzaTime

The owner of Pizza Time glqcﬂy invited us in. He has had his
restaurant there for 40 years now and had seen all of the different
solutions the municipality had tested over the years. However, the
thought the shape- and gamification elements of the concept would
add some new interesting discoveries. We were more than welcome to

test our final prototype in front of his restaurant.



Synthesising

The use of a mockup as an intermediary object was a good method to

translate matters of concern from the different social worlds into

tangible design elements:

The iterations gave us the approvements from a variety of relevant

actors. However, smaller improvements had to be made based on their

suggestions:

An ashtray (preferably the newer kind) has to be attached

Accorcling to the experience of the Operoﬁfors, the chosen neon
green colour will quickly observe dust and air pollution from cars
and lose its elements of attraction. It was suggested to add a
darker colour instead.

The angel on top of the litter can should have a steeper angle, so
people can not plqce glotss and bottles on top of it.

The electronics should not be accessible to the guests/users in the
street of safety for them, but also the components mounted.

The electronics must be accessible to the actors who must
maintain the litter bin if some’[hing breaks.

Consider the choice of materials according to the effort. It must
not be too heavy in terms of the working environment. The
solution that encircles the insert must be made of durable
materials that can withstand the weather, as well as residues
from the flake that, over time, may appear to be more sensitive
to the litter bin.

The litter bin must be secure so that it cannot tip over. The bin

must be bolted into the ground.
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MOCKUP #2 - PAC-MAN (SCALE
11

Idea with Pac-Man

After the iterations with various relevant actors, and through the use
of intermediary objects, we were able to translate their knowledge into

fangible design suggestions.

Considering uncertainties

After quking all of these suggestions into consideration in a 11 mockup,
we still had some uncertainties surrounding our concept. These
uncertainties were noted and a counter responds for how to test them

were ideated.

We decided that these uncertainties were of such a character, that
going sfrqight into a full-scale prooluction would be with a lack of
clarification. Instead, another iteration was needed in order to bring

clarification to these uncertainties.
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‘Final concept - Uncertainties’

Uncertainty

Solution for testing

Height of prototype

A 11 cardboard mock-up suitable
for testing at a party at AAU
CPH

Dimensions of holes

Summit the identified type of

litter for testing at a party at
AAU CPH

Pizza s{qcking

Buying pizza boxes plus leftover

food in boxes. Tes’[ing at a party
at AAU CPH

80's / arcade look

Observing plus interviewing at a

party at AAU CPH

Understanding of
gamification

element

Develop a qnalogue cardboard
screen prototype that illustrates
the chqnges that will occur

Understanding of

icons

Try an array of different printed

icons

Tabel 2. Uncertanties in relation to our final concepf Soruce: Made by

authors




Building a full-scale, partly functional
cardboard mockup

To accommodate these uncertainties, we decided to build « potrﬂy
functional cardboard prototype, whit focus on the elements that were

related to the mentioned uncertainties.

Pizza stacking
We wanted to test the hypothesis that seeing a few pizza boxes
stacked on top of each other, would nuclge people to throw them

incorrectly, and they would, therefore, land horizontally in the inner

Creoﬁng a partition and a

new bottom for the insert

Figure 4] The insert for the Arcade mockup.
Source: Made by authors
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litter bin, resul’[ing in higher capacity. To do so, we bough’[ 10 pizza
boxes (same sizes from the one being sold in Gothersgade) from the
local pizza place. The inner litter bin was designed, so it could fit both
pizza boxes and other types of litter.

The Arcade game
The gamification element would be tested by adding points around the
different holes for throwing in litter. Due to limitations such as time and

resources a simulation of a screen with a high score, current score and a

Hmer were added.

Scoreboard and timer

Recognisable Pac-Man &

Spqce-lnvctolers icons

Figure 49 11 mocl(up for the 'final concept, the
Arcade. Source. Made by authors

Gamification element-



TESTING FOR UNCERTAINTIES
AT AALBORG UNIVERSITY CPH

From previous observation we knew, that testing prototypes in
Gothersgade during the night time would mean a test of the strength of
the materials. Combining this with the criteria from the Municipqli’fy,
that a full-scale mockup such as ours would have to be solid fasten to
the ground. In order to meet safety requirements and not cause harm to
others, we decided to test it at a banquet at Aalborg University. We
were aware that the surroundings, the atmosphere and the people
would be different. However, if certain elements were to difficult for
less intoxicated people at the university to understand, then we could

conclude that it also would be for those in Gothersgade.

Staging the negotiation space

We placed the prototype near one the entrances, which also acts as a
pathway to the toilets. Choosing this specific place allowed for
attention, because it stood out in its white surroundings. This was also
at the periphery of the party, meaning that it allowed us to have a
deeper, more quthq’five conversation with the users, and hereby gain

greater knowledge in relation to the aim of uncertainties.

Picture 26. The strategic pla
Source: Taken by authors

cement of t

he mockup during party at AAU CPH.
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Facilitating the negotiation

Two of us were in charge of testing this prototype.

When one of us would be interviewing, the others would take notes.
The litter bin itself was placed against a wall as much part of the
party as possible. We placed the specific type of litter from previous
observations from Gothersgade, such as pizza boxes, plastic cups,
napkins and even a few nitrous oxide cartridges on tables and the
ground around the litter bin. The purpose was to see, if the game
would Intrigued people enough, SO they would collect more litter to get
a high score as possible. However, because the electronics such as a
counter for a high score were not Qc’ruqﬂy attached, we had to tell
people the idea behind it, and what was supposecl to hqppen after
they had thrown out their pieces of litter.

Identifying our developed personas at the university

During the testing phqse, there were clear comparisons to our
developed personas. A few people felt that they wanted to kick and
punch the litter bin to see if they could get any money out of it. All

notes can be seen in Appendix 17.

‘Like in real life with, you know, those vending machines you want to
shake to see if you can get any stuff to fall out of it” - Student,
Appendix 17

This type of behaviour was in clear comparison to our main target
group, Mr Hycle. Since the ot’[mosphere at this party was not as hectic
as in Gothersgade, people were more willing to talk, describe their

emotions and give concrete suggestion for things to add/change.

B .-
[F o oo d
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X A

J & & I A : R
Picture 27. The Mr Uyde persona wanted to throw instead of puttin

the bin. Sign of aggression. Source: Taken by authors

g

litter

in



Synthesising

The findings from this intervention are illustrated fhrough the use of a

radar or spider chart (Kurian, 2013). Below are elaborated important

findings within awareness, reward and identity.

Awareness

80’s / arcade

lcons

Dimensions

Identity {\i"

Gamification

= The Arcade, concept

Pizza stacking
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A-wareness

Ligh’[ in the top cqughf their attention ins’[anﬂy

The whole arcade form and illustration were something that
people recognise and relate to. Positive feedback for this choice of
design

Not enough awareness that it is OCJEUQHY a game

Sugges’[ions for a sign on the top of the bin

Suggestions for a voice that says: ‘come play a game” or similar

GOO& Wlﬂ’l SOUl’ld fOl’ awadareness

RQWQI&

Having a high score is not enough for a reward

Some people wanted physical elements (tickets, vouchers,
condoms etc.) as a reward

SQIVOI WQl’thd seX / romance

Iden’ci’cy (gamifica’cion)

too complicated of a game
takes too much time to understand how the game work

To much ‘stuff’ is going on (colours different places, lights and a
ohgi{ql screen)



CO-CREATION WITH
STUDENTS

In order to further ideate on some of these findings from the
intervention, we invited some of the participants for a mini—workshop.
The purpose was to co-create the gamificqﬁon and reward elements of
the concept. We had specifically invited what corresponds to a Mr
Hyde and Hemingwqy personas, due to these two characteristics

represents the majority of people in Go’[hersgqole.

Staging the negotiation space

However, since the participants were also students and therefore did
not have a 101’19 time to spare, we had prepqreol alternative solutions
for the gamificqhon and rewards elements based on the feedback from

the previous intervention.

Developing The Date Factory

To accommodate the attention aspect of sex in an appropriate manner,
which from previously collected data we know, are a trigger of

awareness for Mr Hyde, we created The Date Factory

Awareness

Based on the positive feedback, we choose to keep the arcade form and
lights at the top. A sign was added to the top saying The Date
Factory'.

Based on positive feedback from previous prototype testing, we added
The Singing Lion plus a voice saying Feed me some litter, get a joke’

to this concept.
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Identity
To ease the complexify of the 'too much stuff is going on and have a
clear line of understqncling, the Pac-man and Space Invaders icons

were removed and replaced with a three-step manual.

?{f
\“

q Date

= ¥

-

Reward
As a reward the concept would
now give a joke / pick—up line.

Depending on how many pieces

of litter is thrown out, «
barometer would indicate a date ¢
guarantee. The higher amount of
litter - the higher guarantee of a
date.
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Facilitating the negotiation Synthesising
Two people a Mr Hyde and Hemingway gave us feedback and For a more visualised gathering of our findings, we have elected the
further co-designed the concept with us. Spider-web approach (Greif, 2014).

Awareness

lcons on screen Sound effects

Manual Barometer

Identity Reward

Picture 28. A Mr Hyde relatable persona, cofdeve]oping The Arcade concept.

SOUI ce: TQJ{@H by ClUH’lOlS

"The Date Factory’ Jokes / pick-up lines
(New: Laughing Factory)

Figure 46. The result of the Worl{shop. ‘The Date Fchory' rep]aced with 'The
Laughing Fcchory. Source: Taken by authors

Solutions for these challenges were in an interactive process designed

for, and a new improved concept was born, The Laughing Facfory‘



MOCKUP #3 - THE LAUGHING
FACTORY (SCALE 1:1)

Now that our concept had been further developed, a new
contemporary negotiation space where the concept could be tested was

s’[agecl.

Staging the negotiation space
Testing in an open area at Aalborg University CPH

The space was stqgeol with a certain ﬂexibﬂity, so it allowed for
multiple bypassers to interact with the mockup.

The location for this intervention was at AAU CPH in an open areq,
where a lot of people and different personqhties are passing by and
‘hanging-out’.

This time, the fidelity of the concept was of higher quality. We had
attached sensors, sound and the digi’[ql screen to the prototype. We
wanted to get an overall perspective of all the newly designed

elements in a user context.
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Facilitating the negotiation

In order to test the individuality of the concept, people were told to just
interact with it without further explanation from us. We had placed
small pieces of litter around the concept, so people had something to

throw out.

3 —

Picture 29. Bypassers testing the new and improved concept, ‘The Laughing
Factory'. Source: Taken by authors



Synthesis
Findings to improve iden’ti’cy
e In generoti, peopie did not understand the correlation between

step 2 and 3 (from ‘get a laugh’ to increase odds for love’)

. The manual needed ernphcisising on the keyword to quickly
identify the objective

e It could be event based / modular. So oiuring CPH Pride,
Kulturnatten (The night of culture) etc. the game could be

adjusted accordingly together with the aspects of getting an ice-

breaker and using it to generate love.

Findings to improve reward
» The jokes/pick-up lines can be a bit difficult to hear from the
beginning.

Findings to improve awareness
o All the hole for Jfhi'ovving in the litter should have the same level

of attention

Improvements
Iden’ti’cy

Brainsiorrning with people after their feedback leads to the conclusion,
that instead of a laughing bin that provides jokes, it should be

mentioned as ice-breakers. In that way, it ties

Reward
In order to make the jokes more clearly to hear from the beginning, a
small noise should be added just before the joke itself starts, to make

people aware.
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Awareness
To create equal attention for all the holes in the bin, neon green colours
should be added around all the holes to indicate throw your litter here’



CO-CREATION WITH THE
BLACKSMITH

Now that our concept had gone through multiple iterations of the
different sub-elements, the next elements were to olevelop it in high
ficlehty, that was cqqule of being tested in Go{hersgqole. To further
understand the feasibility of our concept, a blacksmith was enrolled in

the project, where final elements were to be discussed.

Staging the negotiation space

In order to understand the feqsi]oili’[y of our concept, a pre-design
meeting with the blacksmith that TMF usually use for development
projects was staged. To negotiate the details of the concept, and appeal
to his social world, a detailed drawing (see Appendix 18) of the final
concept was sent to the blacksmith beforehand.

The negotiation space was s’[qged at the blacksmith's office. To
negotiate the matters of concern from both parts. Our 1:4 scale mockup
was used to facilitate the dialogue.

The mock-up model worked very well as an intermecliotry o]ojech
which transferred knowledge from our design thoughts to the
blacksmiths more practical approach. The mock-up made it easy for

him to see the purpose of the concept and come with suggestions to

how it could be built.

Page 94 of 119

Facilitating the negotiation
At the pre—design meeting, we also asked him what he thoughf of the

design and what we needed to chqnge, so it could become a sturoly
prototype that could handle a test in Gothersgade. He wused the
drqwings for creating a base for the prototype, where he only made do

parts, for which the dimensions were certain.

Picture 30. Co-creation with the blacksmith with 14 scale mockup used to

translate knov\x*]@dge. Source: Taken by authors

Synthesis

The meeting with the blacksmith inherited more in-depth insight into
his knowledge of the construction of the litter bin. One of our concerns
was the olurotbﬂify of the material to choose, regqrding the harsh
environment in Gothersgade; intoxicated people, Littering, weather, etc.
The blacksmith suggested we chose galvanized steel. A material that is
easy to work with and which the blacksmith has a good experience.



With gqivqnized steel, it is easy to reinforce the frame of the litter bin
without destroying the material too much. However, plastic
deformation will occur in the bends which cures the material, but since
the material extends, the surface is desiroyed. In order to make the
surface robust to corrosion, the blacksmith proposed to powder coat the
litter bin so that it is suscep’[ible to weather and other iiquids in
Goihersgotde.

The meeting culminated in negotiations on a price for finding the litter
bin, inciuding materials and working hours. Togeiher we Qgreed to
hold two afternoons where, ’[ogeiher with the blacksmith, we
assembled the bin. [t was an opportunity to incorporate and implement

all electronic components in the bin.

Constructing the bin
We then qgreed to meet up at his Workshop for a ‘co-creation” doty

where we brought the electronics we had brought and our newly
discovered findings, we had found ihrough additional testing at the
school. On the "co-creation’ dcty we discussed how the prototype should
be assembled, disassemble, how to service it, how much space we
needed for electronics and how it could be produced. By meeting up
with the blacksmith and finish the design iogeiher, chaﬂenges started
to occur in producing the bin, for example, some bends were not able to
be made, but because we designed with the blacksmith we were able
to solve the Chdﬂenges righi away because he used his expertise and

we USQCJ ours.
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Picture 31 - Designing with the blacksmith. Soruce: Taken ]oy authors

FINAL PROTOTYPE - THE
ARCADE (SCALE 1:1)

After designing with the blacksmith, who provided us with his expert
knowiedge, we have our final prototype. We Qcknowledge that it is
not the final solution, but it's a prototype of such quality, that it is
ready to be tested over a longer period of time in Gothersgade.

BDFigure 47 summaries the end-result of all our iterations, observations,
interviews, desk research, design games and workshops, The figure is
followed by a table which unfolds all the design features, where ihey
come from and where reference to supporting research can be found.
Later, in this section, a user scenario of how the prototype works is

introduced.



#1 Sign
; Provides information
about the function

Y

Trash for icebreaker | #2 LED Strips
#10 Sound /‘\“\\ //_\

Awareness: LED at eye
Awareness: Lion sound

1+ level
Reward: lcebreaker PR AR R RN A2 a2 nannnnRRRKRRRENN .

. mm :
#11 Modular design

Can be changed for
events

Aﬂ"“"‘\ #3 LED display

Awareness: Mouth
Game: Bar & countdown

#9 Holes
Nudge the user to
find the throw ins

#8 Approved icebreakers
Humor element

SEPS o
— ‘ #4 Manual

#5 Thow in for pizza
Size nudging for
pizza boxes

#7 Shaped as an arcade
Creates awareness

#6 Pizza Stacking
Nudging illustrating

Figure 47. 3D model of our final concept. Source: Made by authors
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#12 Solar panels
Charging the
powerbanks

~ #13 Timer function
o Turned on from 10pm - 6pm

#14 Neon green signs
Keeping the visuel
identity

Figure 48. 3D model of our final concept. Source: Made by authors

Figure 49.
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gl = #15 Double chamber

A
Re-design of the insert

Y;\
#16 Size

Same size as original.
No change practice

3D model of our final concept. Source: Made by authors



THE SCRIPT OF THE ARCADE

Table 3 describes all the design features ga{hered Jdruroughowt the design process.
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Of hOW fhe game is plqyed

the users are looking for some sort of game of how fhey pluy

the game.

# of the Title of Design | Explanation of design feature Reference to research Direct reference (read more about
design feature the research that is behind the
feature design Decision)
1 Sign Provides the user with a simple “guide" that The test of the mock—up #92 (PacMan) showed that the students -Testing for uncertainties at
describes what the Arcade does. were looking for a sign to inform them what kind of machine it | Aalborg University CPH page 87
is.
2 LED strips LED strips programmed to show blue switching | The test of rapid prototypes showed that blinking LED light is | -Rapid prototype #2.4 (see
lights that are made for catching the users | especially good at catching attention, because it breaks the | appendix 10)
attention. streetscape, and many of the bars are showing a red and green -Rapid prototype #1.8 (see
light. Many users pointed out LED lights as a cool feature at | appendix 9)
the test of the Mock-up #2 - PacMan. -Testing for uncertainties at
Aqlborg University CPH page 87
3 LED displqy The LED displqy creates awareness by playing quid prototype test showed that the litter bin, must have some —Rctpi(i prototype #2.1 (See
a programme that simulates a talking robot | sort of identity, so the user can identify where the sound is | appendix 10)
mouth. The mouth is lightening up the same | coming from.
time as the Arcade is “talking”.
4 Manual A piece of foil prinfed with a simple ‘manual” From the test of Mock-up #2 (Pac-Man), we discovered that -Testing for uncertainties at

Aqlborg Universi’fy CPH page 87
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Throw-ins for

pizza boxes

A rectangular throw-in that nudges people to
throw their pizza boxes in. The purpose of
sorting the pizza boxes is to get them to stack
nicely, so the capacity of the insert will

increase.

Observation from Gothersgade showed that the capacity in the
inserts is limited, because pizza boxes stack up unevenly,
because of other types of litter mixes in between. A lot of

capacity is therefore lost.

-(Appendix 2 - Observation at
Gothersgade 08-09/02 (Friday
night)

-The equipment used in the street

page 32

Pizza stacking

illustration

A piece of foil is attached to the front of the
litter bin, showing a schking of pizza boxes, to
give the user a feehng of what is inside the

litter bin.

The idea of a pizza stacking came from the co-creation
workshop with DDUE, where one of the project managers
suggesfed a sfctcking function, because fhey have noticed at
earlier observations. That people nicely stack the pizza boxes

next to the litter bin when it is full.

-Chp. 5 Co-creation of concepts
page 69

Shaped as an

QICO&@

The function of the arcade shape is to build
awareness and affordance to somefhing that is

possible to interact with.

Rapid prototype test showed that the litter bin, needs some kind
of iclenfify, so the user is capable of idenﬁfying it and knows

that it is something you can interact with.

-Rapid prototypes #2 (appendix
10)
Combining elements

Synthesising page 62

Approved

icebreakers

Functions as a humour element, for those that

want to explore the Arcade further.

The idea came from testing uncertainties at Aalborg
University's Friday bar and was later approved by other users
in the foHowing Workshops.

-Testing for uncertainties at

Aalborg University CPH page 87

Neon green holes

The holes are made as a gamification element,
where the user can try to insert different kinds
of litter into the holes, to see what happens. The
holes are neon green around, which is the same

colour as the "REN Karhghed til KBH"

campaign and thus indicates litter.

The iclea Of a round cmd a squcure& hole, comes frorn ﬂ’le i&ed Of

making a gctrnificcdion element.

»Testing for uncertainties at

Aqlborg Universi’ry CPH page 87
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10 Sound The Arcade is making is making soul-music | Our Rapid prototype testing showed that jokes functioned very | -Rapid prototype #21 (Appendix
sounds and providing instructions that play | well as a reward and sound was also something the intoxicated | 10)

‘hey youl give me some litter and I will tell | people reacted to. -Co-creating with students page
you an lcebreaker” for awareness. 90

As a reward, the Arcade plays an Icebreaker

that the user can tell a friend.

il Modular design The whole front plate can be removed so the | The design feature will improve the lifespan of the Arcade and
design can be changed. Eg. to a front plate | will thus improve the business case of the Arcade, but also the
with a design that is addressed towards the bar | sustainability of it, as can be used for a longer time, by adding
areas something new to the design.

1 Solar panels The arcade is supplied with solar panels, to test | It is a requirement from DDUE that the final implemented | -MoM-3 Notes from the
if there is any chance that the arcade solution is self-sufficient, so the operators do not have to spend Prioriﬁsing game
evenfuaﬂy will be self-sufficient. the time of swifching batteries. Likewise, it is too expensive to

connect the solution to the grid.

12 Timer function The arcade is only turned on from 10 PM to 6 | The Co-creation workshop with DDUE revealed that the design | -Co-creation of concepts page 62
AM and the look of the litter bin during the day are also very

important. The design should not disturb the streetscape during
the day.

13 Neon green signs The neon green signs fit with the rest of '/REN The test of the mock—up #2 (PacMan) confirmed that the users -Testing for uncertainties at
Karlighed til KBH" campaign which people | were thinking of litter when they saw the Arcade, because | Aalborg University CPH page 87
associate with litter bins. they could recognise the "Ren Karlighed til KBH" campaign.

14 Double chamber The insert has been modified so it fits the pizza
box solution introduced in #5.

15 Size The insert has a larger volume than the inserts | From playing the design game with the operation we learned, | -Synthesising: Findings from the
used todqy, but it can still be empfieol with a that a solution was more likely to be implemented in it worked the Gothers game with The
regular garbage truck. with the existing practices. Operation Department page 29

Table 3. Design features elaborated. Source: Made by authors




USER SCENARIO

Mr Hyde eats pizza in front of
Pizza Huset. Bin sings the Lion

Sound to create awareness.

Mr Hyde gets curious about the
sound, and then discovers the

blue ligh’r at the bin.

OHH! Was that an
erathquake, or did
you just rock my
world?!

~
P ———

SRERKER, QUALTTY

=
O e O

—~ O
i { ~—p

The Arcade gives an icebreaker

as a I’QWOId.

The display indicated the
quality of the icebreaker, and

count down from 20 seconds.
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Hey, hey you! You
wanna Icebreaker?!
FEED ME SOME
TRASH!

P—

_l .\ \
The Arcade creates further Mr Hyde finishes his pizza and
awareness by telling Mr Hyde throw the pizza box into the bin.

D

what to do, to get a reward.

HAHAHAH!
HEY GUYS, GET OVER
HERE AND FIND
SOMETHING TO
THROW OUTH!

45\/\ vy
i
Fellow Mr Hyoles finds some

litter to throw out.
Figure 5O US@T scenario. SOUTC@.‘ mctde by QUH’lOfS

Mr Hyde finds it hilarious, and
call his friends.



THE ELECTRONICS OF THE
CONCEPT

The prototype includes quite a lot of electronics which needs to
function, in order for the prototype the work It has been quite a
demanchng task to code, program, solder and setup hardware
throughout this project. We have also used our iteration approach
throughout the project to develop and select the electronics needed to
test the different concepts. Figure 51 is a screenshot of the representation
of the electrical setup, that will be used in the prototype. The setup can
be seen in full scale in Appendix 19. To make sure that the setup will
have enough power for a test and to see how many solar panels are
needed to charge the electronics, we have made calculations and test
which can be seen in Appendix 20. The result of the calculations and
test indicates that the electronics will consume approximately 13.000
mAh in an 8 hour test period. With the battery capacity, we have
available within our given budget, the prototype can run for
approximately two days before the prototype runs out of energy. The
prototype is also equipped with solar panels, however, it is only for
demonstration purposes and they are not capable of fully charging the
batteries but can extend the time of the batteries. To determine the
feasibility of a self-sufficient solution, it is calculated that the prototype
needs 9 x 1,5 Watt solar panels, to be able to fully charge the batteries
on a oloty with 8 hours of direct sunlight. This needs more testing, but it
indicates, that with the selection of the right solar panels and energy-

saving electronics a self-sufficient solution might be possible.
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Figure 51 Overview

by authors

Ol[ our GJQC{'IOI’H'CS' See Appendlx ]8 SOLZIC@.‘ MC[CZ@



SUB-CONCLUSION - MULTIPLE
ITERATIONS LEAD TO THE
ARCADE

The prototype phase had contributed with a narrowing of the patent
lines of the concept, the Arcade. The developmen’[ of serval mockups
gave us the opportunity to stage multiple iterations, where we found
that the Pac-man and Space Invaders combined with a high score,
where to Complex for intoxicated people to understand. The concept
was then co-developed in a gradually new negotiation space which
leads to the result, that the Arcade as a reward should provide ice-
breakers in relation to jokes. The 80's game icons were replotceol with a
three-step manual for how to operate, with inspiration from the
ideation process facilitated in one of the negotiation spaces. Lastly, a
blacksmith was enrolled Jrhrough specific drqwings and mockups,
acting as intermediary objects. The purpose was to understand the
feotsibﬂi’fy of our concept in future olevelopmenf This enrollment gave
us the final adjustments to our concept, before going into production.

The inspiration from Design Thinking regarding testing and fail fast,
has enabled us to adapt The Arcade’ to the specific needs of our

relevant actors in the environment of Gothersgotde.

From this we state our new sub-research question;
Can the idenfify of an Arcade with Iighf and sound as awareness p]us

icebreakers as reward support the desired change of littering

behaviour of Mr Hyde?
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CHAPTER

In ’tlrns chap’cer we will describe how we plan to test our final
prototype, ‘The Arcade’. In order to accommodate if our solution ac’cually
supports the desired change of littering from intoxicated people, a test in the
context of Goﬂqersque is crucial. Hence, we will elaborate on when and how

we are going to test ‘The Arcade’.



Trash for icgbreaker

Figure 52. lllustrating multiple iteration of the final concept, The Arcade. Source: Made by authors



TESTING THE ARCADE

Purpose for testing
Even though The Arcade’ has been developed through multiple

iterations with relevant actors, there are still some questions which can
reoLHy only be answered ]oy plqcing the solution in Gothersque over a

longer period of time.

The overall quesﬁon is;

Does our solution support the desired behavioural littering change of

the Mr Hycle personas?

Sub—questions, to answer this are;

o Does it meet the requirements of our design specificqtion?
o If not, which adjustments have to be made?

e Does it ac{uqﬂy function in the context of Goﬂ’lersgade?

e Does the gotmificcffion elements work in the context of

Gothersgade?
+ Is the construction durable enough?
« Feedback from the operators; does it cause a change of practice?
« Feedback from local life; what is their opinion of it in practice?

o Feedback from DDUE; Is the solution O.CC@p‘tO.ble Qccording to a

future implemen{q’fion in the street of Goﬂ’lersgade?

Through the use of a staging a flexible negotiation space, we will seek

to provide an answer to these questions.
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Test period

From all of our gqfhered material we know, that the Weekdqys allows
for quali{qtive data. Meotning, that since there will be a lower flow of
people, it will provide us the opportunity to stage a negotiation space,
that allows for a deeper conversation with the users. The Arcade will
also be tested cluring a weekend, which allows for quantitative data.
Meaning, that due to a high flow of people, the solution will

presumably interact with a lot more people.

The test will currently take place in 10 days of the period from July
13th - 23rd.

How we are going to test it

Based on our previous rotpicl prototype tests in Gothersgotde, we use a
variety of socio-technical methods such as; Observations and
interviews. By using both methods which allows for conversation and
observation, we will gain an unclerstotnohng of its practice with no
infiltration, where we will act as a natural part of the environment,
and also more quthqhve data. Furthermore, we will take pictures of
the area around the prototype during test and around Tarnkurvene at
the other popular pizza place (Pizza House) and afterwards compare
the pictures to see if it makes a difference, but at the same time we are

aware that many other factors can influence the pictures.

Furthermore, with the findings from rapiol prototype test #1 & #2, we
are wearing high yeHow security vests during setup and interviews to

demonstrate more authority.
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Where we are going to test it

The selected locations for testing are spread over two different places;

o Pizza Huset - To test if the stacking of pizza boxes in the context
of Gothersgade has the wanted effect and if the technical aspects
thereof are Working qccordingly.

e Ibiza Bar - Afterwards, the solution will be moved to the front of
Ibiza Bar, since we know, that this is one of the more popular

hqng-out plqces.

However, since the litter can have to be bolted to the grouncl, it
requires specific staff from the DDUE to help us propeﬂy install and
move it. Therefore, there is a possibility that the solution is only going

to be tested in one of the selected places.

| Fﬁw’;-%

Figure 53. Test scenario in front of Pizza Huset. Source: Made by authors Figure 54. Test scenario in front of Ibiza Bar. Source: Made by authors






Implementation strategy

3) Upscaling in Gothers-
gade

1) Test of concept in
Gothersgade

2) Effect measurement
test in Gothersgade

Area of impact

4) Implementation in all
party areas in Copenha-
gen

> >

This is the test performed within
this project scope. The purpose
of the test is to see if the concept
has potential to change the in-
toxicated people’s littering be-
havior. Ifit has, then it is possible
to move to the next phase.

Bafore going into this phase it is impor-
tant that the feedback from the first
test phase is evaluate and the concept
is redesigned accordingly. In this phase
the effect of the concept is the main
goal. If the effect is positive, then test
phase 3 can be initiated.

In this test phase the larger
impact should be tested, to see
the bigger operational benefits
of having a whole street with less
littering and also how it will affect
the other actors. If the solution is
received positively, by all actors
and the upscaling also creats a
more clean sireet and operatio-
nal savings, then the solution can
move into the implementation
phase.

This is the implementation
phase, where the solution can
be implemented in the whole
city. The concept is now rea-
dy to be production matured
and a tender contract can be
made, so potential suppliers
can bid on the production of
the final version.




THE PRE-PROJECT (1 & 2)

This project is a part of a pre-project, where the goal is to see if there is
any chance of chqnging intoxicated people liHering behaviour. With
the knowledge, we have about our concept and the intoxicated people
s lit’fering behaviour there is a chance that the litter bin migh{ have a
positive effect on the intoxicated people’s hﬁering behaviour. However,
the litter bin does also have some weaknesses, which will possibly also
show in the test.

Both step 1 and 2 in the implementqﬁon strategy is included in the pre-
project. Step 1 (our test) is already introduced in chapter 7. Step 2 is the
measurement effect of the solution at it got its own step, because
studying effect measurements from earlier projects, showed that many
external factors influence the littering behaviour in Gothersgade. Eg. a
sunny olay will generate a lot more litter than a rainy dqy. It is,
therefore, necessary to measure the effect of the litter bin through
several weekends to get an average, then the measurements will be
less dependent on single happenings in the street. The plan is to swap
the prototype with an existing Tarnkurv.

The effec{ measurements should be performed as fOHOWS:

1. Mark a physicql area around the existing Tarnkurv.

2. Make a baseline measurement through two weekends Measure
how much litter ends up in Tarnkurven and how much ends up
in the marked area

3. Make the intervention (install the prototype). Measure Jrhrough
9 weekends, how much litter that ends up in the prototype and

how much ends up in the marked area.

4. Compare the results and calculate the improvement.
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The more measurements that are made the more certain is the result,
but these measurements require a lot of resources to make. The litter on
the ground can only be counted, by being physicotﬂy present in the
street and count it. The litter in the bin can be counted with the sensors,
however, to be certain that the sensors have no sources of error, such as
people sﬁcking their hand in to activate them, a physicotl counting of
the litter inside the bin must also be made. As discussed in chapter 3,
capacity also plays quite an important role in behaviour. To be sure
that a full bin, does not interfere with the results, the litter bin should
be emptied during the night, both during baseline test and

intervention.

The economics of the solution

The economic impact of a new solution is quite important for the

implementation. As one project manager state:

‘If we invest in somefhing and scale it up, it has to make sense for the
citizen's money. If it is cheaper for us to hire more employees to sweep
the streets, we won't invest in your solution.” - Project manager DG 1

(prioritising game - 6/3)

That quote states the importance of mqking a solution that makes the
operation of the city more efficient. But, also the importance of
quantifying the solution, so the politician knows if they are investing
in some{hing that makes the operation of the city cleaner or more

expensive.



A guesstimate of the potential

We have not yet tested our litter bin and we do therefore not know
the potenﬁql of it, however, a quthied guess will provide an
indication of the potential, if the test in step 2 is successful. These
numbers are based on a case scenario, so we know what the potential
of the litter bin can be, and if it will have any economical benefits, if
we have designed a well functioning litter bin that is able to change

intoxicated people's behaviour.

The case scenario is a scenario where the clean team spend the same
amount of time on cleqning the streets during the weekend as Jthey do
during the week, where there is a very limited amount of intoxicated

people in Gothersgade.

The data collection from PUMA shows that it takes qpproximaiely 21
minutes to sweep the street during a day in the weekend and 10
minutes during a Week—dqy. The time of emptying the litter bins is the
same during the weekend and the Weekdotys.

The yearly cost of cleaning Gothersgade is 270.000DKK, not including
the cost of NCC that cleans the pavements (Appendix 21).

The potential economic saving is calculated to be approximately
16.000DKK on sweeping. This includes some important assumptions
that simplify the calculations (Appendix 21).
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The cost of the prototype we have made is 25.000DKK. It is relatively
high because it includes development cost. Based on statements from
the blacksmith, we have worked with, and on Seismonaut's offer of a
solution, which includes a similar amount of electronics, the estimate of
the litter bin, when set in produc’[ion, will have a cost price of
approximately 15000DKK. If all 8 Tarnkurve of Gothersgade is
swapped with the Arcade, then the total price will be 120.000DKK. If
the savings are related to the guesstimate (16 000DKK) the payback
time of the investment will be 7,5 years, not including service and
maintenance. Purely based on the above guesstimate, an investment in

the Arcade is a poor investment.

However, relq’[ing the economical saving of the litter bin to sweeping
alone is a huge simphficqﬁon of the pro]olem and many other factors
play a role on the cost of cleaning Gothersgade because the street is
merely a small part of the cleqning route for the gqrbqge truck and the
sweeping machine. Thus we need to olig a little further into how the

litter bins and cleaning of the street affects the cleaning situation.



OTHER FACTORS THAT IMPACT
THE CASE

The capacity problem

In the calculated exqmple above we assumed unlimited capacity in the
litter bins. This is of course not the case and we know from observations
in the street that the litter bins do get full. If we are able to get more
litter into the litter bin, it will require nighﬂy emptyings, which will
increase the cost of cleaning the street or a third solution that might
arise from other actors in the street. At a Smart City Conference at Gate
21 (Gate 21, 2019), where the topic was [oT and litter hancﬂing, one of
the project managers was a keynote speaker and presented our idea. In
the presentation, he suggesfeol that may]oe, if this prototype had a good
effect, it would also be possible to get the local businesses on board and

get them to empty the litter bin through our the night.

The machines are a part of a bigger
system

The machines do not only clean up Gothersgade but the whole city
and when they get full they need to go back to Herjedalgade on
Amager to get empty. The qubqge trucks can contain a lot more litter
than the sweeping truck. We have not been able to get the numbers
for the impact of having to drive fewer times to Her]’edcﬂque, if less
litter is collected in the sweeping machine, but due to the low volume,
compared to the garbage trucks, it is more expensive to collect litter in
the sweeping truck and there is a po’fen’fial saving achieve, if we

create a successful litter bin.
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The difference in the cost of disposal of
litter

There is a difference in the cost of disposql of litter from the sweeping
machine and the garbage truck. Because the litter in the garbage truck
has a higher qucﬂi’fy than the litter in the sweeping machine it cost
43% less to olispose of. We do not have the numbers (in tonnes) for
how much litter is collected in Gothersgade and we do therefore not
know the economical pofenficd of coﬂecting more litter with the

gotrbotge truck, but oluring a year it can be quite a lot.

UPSCALING IN GOTHERSGADE
(STEP 13)

To determine if it is possible to save money on these factors that are a
part of a bigger system a lqrge scale test is needed. By ins’[aﬂing the
new solution throughout Gothersgade, and testing it for maybe a year.
It will be possible, {hrough the PUMA system and sensors installed in
the litter bins to get a more ’[rus’[worthy picture of the actual time and
cost saved on cleaning, but also the potential of less driving and saving

money on disposql of litter.



IMPLEMENTATION IN ALL PARTY
AREAS IN COPENHAGEN (STEP
4)

Finqﬂy, if the concept should pass the first three steps of the
implemenfqﬁon strategy the prototype can be production matured and
a contract tender can be made multiple suppliers can bid on the
proclucfion of the new bin. Development from Tarnkurven and
Pizzakurven shows that this will decrease the price of the bin and at
this time, the concept should also have been through many iterations,
where the best electronics have been selected, so a minimum of service

and maintenance is requireol.

Page 113 of 119

SUB-CONCLUSION -
IMPLEMENTATION STRATEGY

Calculating the economic potential of implementing a new solution is
not easy as it can be seen above in step 1, it is very difficult, if not
impossible to get a grasp of the economical effects of implementing a
new solution. However, making the streets cleaner is not only about
saving money on the operation of the city. A clean city does also have
wider effects on society as described in Chctp’[er 9 - The field. Eg a
clean city can create an increase in tourism, or decrease crime rates.
Perhaps, it is still worth investing in a solution even ’[hough it does not
provide an instant economical saving. The municipothty will also have
to invest in new solutions if they want 2/3rds of the citizens to
experience the city as clean. However, that ]oeing said there is clectrly a
long way from our concept to final implemen’[ation in the city. It is
very likely that the concept as we have developed it, will not be the
one that is being implemented and we will, of course, encourage DDUE
to keep iterating the prototype. So if a concept is implementeol, it might
be very different from what we have developed, because there are

many tests to pass.






Thls cl‘lapfer describes the main findings
that we have gqthered through this master thesis.

Followed ]oy a reflection of the uncertainties, that has
occurred in the process of developing The Arcade.






MAIN FINDINGS

Research question
How can we cleve]op a litter bin that supports the desired change of
littering behaviour of intoxicated people in Gothersgade?

The overall purpose of this project was to develop a litter bin that
supports the Copenhagen Municipalities desired a change of litter
behaviour, namely, getting intoxicated people to throw their litter into
the bin instead of the ground.

This has been a challenging process, mainly because intoxicated people
are using the reptﬂe part of their brain. Meaning, that we had to

Qppeql to specific emotional aspects of the people.

The conclusion of this master thesis project, we have developed a new
type of improved litter bin aimed at intoxicated people in the party
area of Gothersgade. This new littering bin has been developed by
using Participatory Design, which allowed us to design with the users.
We believe it has the potenticﬂ to be the first, in a new generation of
interactive litter bins through the use of gamification elements. Not
primqrﬂy on the technical aspects, but on the aspects of using an
interactive litter bin to chctnge intoxicated people‘s litter behaviour, or

at least create interest about litter, by making it a part of the party.

At the beginning of the project, a variety of ethnographic methods
were used to understand the socio-technical arrangements and the
problems related to h’f’tering in Go{hersque. This contributed to the
exploring and empcﬁheﬁc understqnding of actors’ and objects’ matters
of concern, which resulted in an array of twelve thematics.

Furthermore, we concluded that both DDUE and the Operation

Department, ’[oge’[her with the intoxicated people, are considered as
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important actors that have to be involved in a further co-olesigning
process. The DDUE has control of the budget and is going to invest in
the solution. The operation department has the power to oppose the
solution if ’[hey do not like it.

Furthermore, it was discovered that intoxicated people cannot be
cafegorised as one, but instead had to separate fhrough the use of
personas. The process leads to the definition of Mr Hyde as our main
target group. Mr Hyde is characterised as a person that gets very
emotional Jchinking when he becomes intoxicated. Even more, he has a
decreotsing intellect with tendencies of being aggressive. We, therefore,
argue, that if we can design an adapted solution to his persona, the rest
of the actors will be able to understand and use it as well.

Through goﬁfhered literature material we found, that to Chotnge the
behaviour of this type of person, triggers’ such as sex, food & power is
of great importance. After staging and chﬂi{cﬁting muHiple negotiation
spaces Jthrough the developmen{ and testing of rotpid prototypes, we
conclude, that a reward, awareness & identity have to be present to
appeal to the Mr Hyde of the Copenhagen nightlife. Aspects such as
]ighf in the shades of blue plqced in eye-sight, sound and elements of
gamification seem to have the desired effect and feasibility in the
context.

Through, the use of staging J[emporqrﬂy negotiation spaces and the
implementation of intermediary objects, we have continuously iterated
and further co-designed with a broad spectrum of actors such as; project
managers of DDUE, The Operqtion Department students, a blacksmith,
intoxicated people and local businesses in Gothersgade. Multiple
negotiation spaces were staged with the purpose of co-developing
concepts with the selected actors. This resulted in a grqduaﬂy more
detailed and user-focused concept with the end result being a high-
fidelity prototype name The Arcade



The Arcade is first and foremost @ modular bin, which means that the
top half can be customised for different types of events such as CPH
Pride, Kulturnatten etc. This will also add a sustainability aspect of
prolonging the hfequn of the bin, and con’[inuously keep it motivating
for the users to interact with since the gamification elements can be

eqsﬂy chqngeol.

We conclude, that through our extensive research and choice of several
iterations and staging of temporary negotiation spaces we have to
build o comprehensive, holistic unolerstotnohng of the field of study and
actors within. This has enabled us to adapt The Arcade’ to the specific
needs of, firsﬂy the Mr Hyole persona and other relevant actors in the
environment of Gothersgotde.

We have high hopes and faith that our solution will support the
chcmge of hHering behaviour. This is based on the mul’[iple iteration
and co-creation process throughou’[ the project. However, to otc’[uotﬂy

conclude, if our solution will have the desired effect or not, requires

further testing in the field of Gothersgade.
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REFLECTIONS

In this section, we discuss the findings of the report and allow us to be
self-critical of our project and discuss the impact we think this project
will have. Furthermore, we will discuss what the project could also
include and what will happen if the solution is scaled up, besides what

is cdreqdy introduced in the implemen’[oﬁion section.

First, o short reflection of the olesign strategy  we have used. A
downside of the design method is that we have not been able to test
the solution within the project period. After the project period, we will
only be able to test the effect quoditot’[ively, qlreqdy introduced in
Chapter 7. This means that we do not have the numbers of the effect of
the solution, which means that the DDUE do not know if it is worth
investing more resources in the project. However, using a human-
centred design approaches, we have created multiple mock-ups and
tested uncertainties before we send the final prototype to produchon,
which has led us to make the right solution for our test. If we had kept
a time schedule and tested the solution 1 month before project delivery,
we would have tested the wrong concept, and the numbers of the
effect would probably have been bad and not encouraged any
investment.

The project has attempted to create a solution that can change
intoxicated people's liHering behaviour. The final result, if the Arcade
actually can change anyone's litter behaviour, is yet to come.
Howewver, to discuss the broader impact of the solution if it gets
implemenfecl, this requires that we open up a discussion about what a
change in behaviour really is. Starting this project, we were looking for
literature that describes intoxicated peoples behaviour in relation to
liHering. The literature on this topic is very limited, and only a few

articles have been produced on the topic such as the article describing



‘types of drunk’ (Winograd et al, 2016), which does not even relate to
littering, but to intoxicated behaviour types. It was, therefore, necessary
to look into the essential behaviour of the human brain, and primary
literature from behaviourism was introduced (Pavlov & Thompson,
1902; Baum, 2017; Skinner, 1938). This literature mainly draws on
experiments with animals, Jthey argue that human behaviour is
botsicqﬂy the same. In Pavlov's experiment with his dogs, he was able
to create a long term change in behaviour, because he trained his dogs
to expect food every time they heard the bell. Our goal was to make a
litter bin that creates an instant chotnge in litter behaviour which
requires other methods, than Pavlov's training methods, because
Gothersgade is a street with a high variation of people who wvisit the
street. Here, our Design Thinking Qpproqch came in very hqndy,
through rapid prototype testing we quickly discovered that if the
intoxicated people never knew that they could get a reward, they
would never throw Qnything out in the first plolce and thus, not get the
reward. However, because the litter bin has a high level of awareness,
which is created Jchrough hght and sound, the user’s attention is drawn
towards the litter bin. This is very much in line with the Jrheory of
nudging, which states:

“Nudges are ways of inﬂuencing choice without ]imifing the choice set
or making alternatives appreciably more costly in terms of time,
trouble, social sanctions, and so forth. They are called for because of

flaws in individual decision-making, and fbey work by making use of

those flaws - (Hausman & Welch, 2010)

Our research has shown that it is possible to get the attention from
intoxicated people, by using "heavy” triggers, e.g. lights and sound, as
simple green foths’[eps guiole the user to the litter bin (a classic example
of nudging) will not reach the rep{ﬂe part of the brain. By mqking a
litter bin with heavy triggers we have thus created a litter bin that is
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cqpable at chqnging short term litter behaviour, but because of the
reward element, there might be an element of long term change in
behaviour. Since the user gets a reward, he migh{ also expect to get it
the next time he sees a litter bin with hgh’[s on. Thus, it is very
interesting to do more research on this topic, because a long term
change in litter behaviour could have a positive impact on the
nighﬂife in the cities. We, therefore, suggest further testing ’[hrough a
more extended period, to see what happens when the intoxicated
people return to the street and iolenfify the litter bin again. Will ’[hey
use it right quy? Or will Jfhey not care about it because Jrhey have
already tried it?

A scqle—up of our litter bin to other areas in the city of Copenhqgen,
qccording to DDUE in TMF, qunepquen at Islands Brygge is another

one of their main concerns regarding littering in public;

“There are 30 red containers with room for 600 litres of garbage in
each which was half-filled. Still, used cardboard p]afes, p]asfic jars,
cigarette lids and broken Dannebrog ﬂags were everywhere else than

in the big containers” - (Mollerup, 2018)

Just like in Gofhersque, the Visibﬂify and quﬂabﬂify of the litter bins
are a high priority for TMF, so people can throw their litter in the bins.
However, some of the people using Havneparken still seems to have an
incorrect behaviour regqrding liHering. During summertime,
Havneparken is generally used as a recreational area, and the primary
reasons that attract people to the area are to meet with friends,
organising a picnic or relax (Appendix - Report E ; KK, 2018a). The
context of qunepquen, Islands Brygge is different from Go’[hersgotcle.
Though our solution is designed to be a part of the party supporting
the desired change in the behaviour of intoxicated people. It is designed
to be flexible enough to chqnge the interche(gamificqtion concep{). It
would be relevant to test the solution in the context of Islands Brygge.



However, it is a priority before the test to explore the area of Islands
Brygge to identify the flow of people using the area, as well as
behaviourism and categorise the users in order to develop the interface

of the bin that fits the users at Islands Brygge.

To take it to a even broader scale. If the solution is showing tremendous
results and gets implemen{ed over the whole city, how may that affect
the operators' practices and the way the municipality maintains the
Ciny?

The Arcade is build to fit into the existing practices as much as possi]ole.
There are still a few challenges in regards to making it self-sufficient
and getting it online. However, inserting this amount of electronics on a
litter bin will require more maintenance and service. This is a type of
service and maintenance the operation department is not used to do
and thus requires a change in practices. That being said, TMF is
otlreotdy working with smart city solutions and have installed about
800 sensors in litter bins around the city (Gate2l, 2019). Through our
many talks with operators, we have talked with them about the
newly installed sensors, and they do not like them, because they do not
trust them, sometimes they get dirty and show the wrong results.
Implemenhng our solution with a lot more electronics require more
cooperation with the operation, to discuss how it can be maintained. [t
might also involve the hiring of new people that can take care of the
software and hardware behind the solution and upgrade and modify
the solution, so it fits with different events in the city, eg. pride or
culture night. This is expensive infrastructure behind the solution which
we have not accounted for in this project and which is heavily

depencleol on the results that are yet to come from the testing.

Furthermore, an upscahng of several litter bins with electronics is a
contribution to a dark pqﬂq of the use of more energy. As an article in

the Danish newspaper called Ingenioren states:
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‘IoT has the potential to become the most energy consuming system

globally, that mankind has ever created” - (Hovgaard, 2019).

Seen from an environmental perspective and the municipality’s dream
of becoming CO2 neutral (KK, 2018d), means that the solution should
only be implemen’[ed if it has the potenticﬂ to save energy in other
ways, eg. contributes to less driving (garbage trucks) or litter of higher
quality. These are issues we have not addressed in this report, but it
requires further research to know the real impact of the developed
solution.

A search on the internet for the cleanest city in the world will show
cities such as qugqry in Canada and Singotpore and the explqnqtion is
that they use huge fines, public humiliation and even prison or
community service (Mourby, 2015). Eg. littering in Singapore will
result in a fine of 1000 dollars, and a third-time violation will result in
community service and if the violations are repeated the violator may
be forced to wear a t-shirt that says Tm a litter lout” (ibid.). Such laws
do, of course, require law enforcement and tourist visiting Singqpore
are reporting stories of law officers whose sole job is to enforce the litter
laws (Mourby, 2015). This is in contrast to Denmark, where littering
also can result in a fine, but only 39 fines have been given since 2008
(Windstrom, 2014). If you wvisit Singapore, you won't find any
chewing gum on the street either, that is because they have comple{ely
banned the import of chewing gum and if you are cotugh’[ seﬂing it,
you can be fined up to 100 OO0 dollars (Benedictus, 2015). Since
Singapore and Calgary is considered some of the cleanest cities in the
World, bans and fines could be one way to achieve a clean ci{y.
However, in our opinion, we would prefer a more livable city, where
you are gently pushed to making the right decisions even when you

are intoxicated in Go’[hersgqcle.
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