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Sammendrag:

| min masteroppgave har jeg utforsket organisasjonene,
strgmningene og de store drivkreftene rundt konseptet
Smart City. Gjennom flere intervjuer og workshoper har jeg
identifisert mangel pa brukerinvolvering i byutvikling som et
gjennomgaende problem. Undersgkelsene har vaert basert i
Trondheim.

Innsikten ble brukt i utviklingen av et konsept for en gryende
rolle, en Smart City utviklingsleder, og la fundamentet for

en felles platform med formal om a senke terskelen for
samskapning mellom borgerne og Smart City initiativer.



Abstract:

Within the scope of a Master Thesis | explored the
communities and movements surrounding the concept of
Smart City. By conducting multiple interviews and workshops
| was able to highlight the lack of user-involvement in today’s
city planning. The research was based in Trondheim.

| used this insight to create the concept for an emerging

role, the Smart City Manager and created the fundament of

a platform that helps bridging the gap between the citizens,
and the smart city initiatives.
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Organiztions involved in the research:

FME ZEN is The Research Centre on Zero Emission Neighbourhoods in Smart
Cities.

The Faculty of Architecture and visual Arts at NTNU is the host institution to-
gether with SINTEF, and in total 32 industry and governmental partners work
together with the researchers from NTNU and SINTEF to develop buildings-
and urban areas solutions to help realize the zero-emission society. FME ZEN
is partly funded by R&D partner, partly by The Norwegian Research Council.
In total 400 million NOK is invested in the 8-year program, running from 2016
to 2024.

FME ZEN work to develop 7 pilot projects of zero-emission neighbourhoods
(ZEN's) in Oslo, Bergen, Trondheim, Bodg, Steinkjer, Elverum and Evens-

tad. The ZEN’s are the testing grounds to develop environmentally friendly
materials, technologies and construction systems to project and operate
energy-efficient areas, interaction with overall energy systems and to create
new business models, roles and services for transition to energy efficient
community.

FME ZEN, Work package 1: Analytic framework for design and planning of
ZEN.

Work package 1 is the first of six work packages in FME ZEN. | have mainly
worked with researchers from WP1, which is divided in three sub areas. They
look at definitions, metrics, quantitative and qualitative data, data manage-
ment and monitoring to develop benchmarking targets for ZEN, as well as
life cycle analysis at a neighbourhood scale and to make a citizen-centred
architectural and urban toolbox, including visualisation and decision sup-
port.

PI-SEC: Planning Instruments for Smart Energy Communities

PI-SEC is another collaboration between research institutions like NTNU, SIN-
TEF and different governmental and industry partners. Their focus is energy
design at a neighbourhood scale, suitable for Norwegian planning context in
cooperation with public stakeholders.



Clarification of terms:

MSc - master of science

Public service provider - The business of supplying a commodity like elec-
tricity or gas or a service like transportation, schools and playgrounds to
members of a community. A public service is provided by the governance
within a jurisdiction, either operational and/or financial aided.

Horizon 2020 - The biggest EU research and Innovation programme in the
world with nearly €80 billions of funding available from 2014 to 2020. With
political backing of Europe’s leaders and the European Parliament, Horizon
2020 is the financial instrument aimed at securing Europe’s global com-
petitiveness. The research initiative focus on smart, sustainable solutions,
growth and jobs.

Lighthouse projects - Are a category of Horizon 2020 research projects,
aimed at smart city projects combining ICT, mobility and energy

OASC - Open and Agile Smart Cities network

Open data - Data that is free for everyone to use and share

SC - an abbreviation for Smart City

ICT - Information and Communication Technologies. It generally refers to all
the components; device, network, application and systems that enable orga-
nizations and people to communicate and interact.

Big Data - the overwhelming abundance of information data that is generat-
ed today. It is a broad term, without a distinct definition but generally refers
to the pool of data and metadata from sensors, public records, social media
and similar that can be used to understand and improve current situations.
Smart Data - formatting, visualizing and extracting vital information from the
pool of big data. This is desirable for optimizing procedure, support decision
making and enable actionable output on how to do things better in the fu-
ture. It's the process of making data sensible, for example translating it from
a sequence of numbers or random dots to outlining a pattern or graph.

Fast Data - Real-time data feeds, giving the ability to act upon situations
directly. Traditionally most information like news, research and media is
affected by a time-delay from the situation occurs until its broadcasted and
spread amongst decision makers. With real-time updates the aim is to react
to emergencies, attitudes and trends in an instant matter.



Chapter
One

Introduction



This is where | introduce Smart
Cities, Thesis Context, Design
Methodology, and My Process.
It is done to give the necessary

background information
about the topic, as well as
understanding the thesis
build-up
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Chapter 1: Introduction

Smart Cities

Where does Smart Cities comes from?
The development of the term; initially
been perceived as a control system,
where you keep track of city resources
and efficient run of the city with focus
on optimizing assets. The continuation
of the technological smart city view is
the 10T smart city: smart objects in the
city the people can interact and get
information from.

Why is smart city gaining momentum

now?

The drivers behind smart city, are many

and intertwined.

- Biodiversity; the need for sustainable
change
Urbanization; the geographical
concentration of challenges
Globalization Trends: digital single
market, open data, automation and
lack of work for skilled workers,
interconnected economies and
escalating political divide.
Urban living: Circular Economy, direct
democracy, peer to peer exchange
and co-creation between governing
powers, industry and citizens.

They all form an ecosystem of problems
and some potential solutions. Smart city
exists within this context as one praised
strategy for how to change the direction
in these disruptive trends and prepare
for the future.

The challenge today

Smart city is becoming more and
more about smart understanding
of entangled problems. The
complexity is overwhelming, and
with so many intertwined and
pressing challenges it is no longer
obvious what need fixing or how to
attack the hairy beast. The focus
becomes how to create actionable
output, by using for example big
data, loT and other technological
advances to understand and
facilitate good decision making.



Thesis Context

Powel in the Smart city
development

To make sense of the
complexity, Smart city is often
divided into specific domain
areas. The reason Powel was

initially interested in Smart City

was because they could see
that they already work across
many of the smart city sectors
like energy and infrastructure.
The project ‘Powel Smart city’

was started because Powel were

intrigued to see if and where
they could position themselves
as a SC supplier.

The goal of this thesis:

The goal of this thesis was to
research interoperability in
urban services - and together
with the project ‘Powel Smart
City’ - identify initiatives that
can help build a meaningful
range of public services in sync
with a smart city framework.
The scope was set to Nordic
cities, with extra attention

on Trondheim and the Open
and Agile Smart Cities (OASC)
network.

Interoperability seemed like
a fitting focus as the core for
smart city is about working
interdisciplinary, but one of

A model of how smart city is ofien portrayed as
divided into different sectors. This is one example, but
there exist many versions of Smart City categories

today’s major challenges is streamlining
data so it can be used across sectors.

OSAC work on standardizing data, because
as long as it doesn’t exist a common
‘language’ of format, APl and standards for
data to be published and accessed, a lot of
unknown, potential useful information is
simply locked away in public records.

The lack of data interoperability is a
massive technological barrier for smart data
usage.

The original problem description was aimed
more towards ‘Smart city dashboards’ and
how to mix data from different sectors to
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forecast city and user behaviour.

With the supervisory focus, the initial
framing of the thesis was closer to the
traditional surveillance concept of Smart
City.

However, as the project has unfolded with
input from desk-top research and key
stakeholders the focus has shifted from
smart use of operational data to smart
understanding of the citizens in a city.

| have therefore moved away from the
OASC network as a defining factor and the
final concept is aligned towards the new
perspective of Smart City with focus on
informed decision making.

From Management driven to

Citizen driven:

The thesis goal was redirected to enable
urban decision makers to better understand
the citizens, because of research of how
the Smart City concept is changing from
management driven to citizen driven.
Many grass-root communities like the civic
tech society has both the technological
know-how to utilize public data and the
ideological drive to change societies to
more citizen centred. These organizations
are becoming more influential, and

their view is also supported by official
institutions.

The Quadruple Helix is an innovation
model explaining how government bodies,
academia, business sector and citizens
need to be considered equal players in
the innovation system. There are global,
potential disruptive trends affecting all
sides of the helix and change need to be
embraced, not feared. The helix is promoted

as part of the EU’s digital single
market strategy as well as local
initiatives like Smart Innovation
Norway (1,2). Because of this new
multifaceted Smart City view that
has emerged, my research has
involved stakeholders from the
municipal-, citizen-, industry- and
research sphere.

Redefining the assignment:
The new definition of the
assignment is creating an overview
of the stakeholders, as well as
target users in the Smart City
environment and how Powel could
enter this market with a product
that serves multiple users.
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Chapter 1: Introduction

Design Methodology

Not going to solve global
problems by working by siloed

approaches

In 2008 Tim Brown, CEO and president
of the hugely influential design and
innovation firm IDEO asked if there is
a general definition of design thinking
and if it is even useful to have one? In
2016, he stated that design itself needed
a cultural shift to break out of siloed
design practices and adopt a deeply
interdisciplinary and collaborative
approach to tackle today's toughest
challenges like healthcare, education
and government. And in 2017 he co-
launch the circular design guide as a
holistic, systemic way of re-designing
societal structures (3,4).

Design thinking, circular design,
strategic-, system- and service design
are all attempts of framing different
aspects of design methodology. The need
to ‘box’ methodology clash with the core
message of what Tim Brown is saying;
that we should avoid subject definitions
and it is not so important to worry about
application, borders and specifics. It is
more important to harvest the benefits
of different subjects and methods, look
at a problem from many angles and
zoom in and out as the challenge and
problem scope emerges.

This thesis in the middle of

many design practices

The reason this is relevant for

my thesis is the fundamental
problem of defining a precise
design strategy when all the
evidence points to design being
interconnected and process-
diverging by nature.

The methodologies have expanded
into new areas and the complexity
of the design brief has grown.

As a topic, Smart Cities is also

in the very midst of this holistic
and systemic way of re-designing
societal structures - with all the
inherent fluffiness that follows.

| have therefore not classified my
work process in this exploratory
thesis according to any specific
design methodology, but instead
see it in the intersection between
different design angles. However,
as an overall aim when dealing
with Smart city multi-faceted
nature, | have used the Helsinki
Design Lab’s outlook on Strategic
Design as a guiding principle.



The scale of what
we're designing has
shifted from products,
to companies, Lo
economic systems

Tim Brown

Design thinking
Holistic User centred
Service Design Strategic design
complex, adaptive Decision making
systems
Circular D(‘Slgll [ see my thests in the

intersection between
different design
methodologies.
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Chapter 1: Introduction

Strategic Design by
definition of The

Helsinki Design Lab

Design for Decision Making

The Helsinki Design Lab (HDL) states that
strategic design is about crafting decision
making. They explain how our world is
changing faster and faster and is now
turning into an era of complex, fuzzy and
interdependent challenges. While society
in the past have been well served with
increasingly specific and deep expertise,
the solution is no longer in any one silo,
but in the mix. The problem of being able
to do sensible decision making therefore
arises because our current systems have
left us trained and skilled in engineering
solutions, but often unable to see the
real and sophisticated nature of the
problem we are trying to solve (5).

HDL Design guidelines
for better decision
making (5)

The aim of strategic design
however is to craft better
decision making by

 Integrating: enable decision
makers to see the big
picture, with stakeholders
and societal echoes of
their decisions. It is well
described as seeing
the different layers and
complete architecture of the
problem.



Visualization: Spreadsheets
and other familiar analytic
tools become insufficient,
when the challenges are so
complex and uncertain. To
grasp the entangled relations
and often contradicting plot
of the problem, the strategic
designer uses visualisations to
portray and communicate the
situation to others.

Stewardship: Finding a
solution to a problem is
easier then ensuring it is
implemented in the intended
manner. To deliver durable
solutions and keep the
integrity of an idea, strategic
designers should be involved
in the change process.

My process

If there is one thing the different
direction within design practices tend to
agree on, it is that design is a non-linear
process that is constantly diverging

and converging. As new insight and
restrictions are discovered, they shape
both the concept and the continuing
process in the most suitable direction.
Following is a visualization of my process
with insights, methods and redefining of
problem framing. The visualizations are
based on the design process as outlined
by the British Design Council (6).
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Chapter 1: Introduction

The original
The British Design Council double

diamond consist of four distinct phases;

discover, define, develop and deliver.
The first diamond has both a diverging
and converging phase where the focus
is to identify the real problems at
hand. In the diverging phase the broad
topic is researched and explored, and
in the converging phase insights are
synthesised and refined to verify the
right problem definition.

The next diamond illustrates a new
diverge- converge process where
potential solutions are first explored

Discover
Insight
into the
problem

Define
The area
(o focus
upon

Develop
Potential
solutions

Deliver
Solutions
that works

and later refined into context
relevant deliverables (6).

Although this model provides
a basic outline of the design
process, the actual workflow is
still an iterative development
where a proper problem
definition and concept
development can work both
fluently across and/ or aligned
to each other.



My Process: 3 phases

My own process has been highly iterative,
with three diverge-converge phases to
define relevant definitions for Smart
Cities. The definition for problem, context
and user is the frames for the final design
brief. The concept has also been iterative
developed throughout the whole process,
moulding and changing focus as new
definitions for smart city came into place.

Redefine problem &

narrowing scope

How 1o give urban decision
makers a more realistic view of
citizens actual priorities?

Discovering a new
Smart City view

Civic Tech Society and how Smart
City outlook is changing from
management driven to citizen

driven

The Smart City
Manager

A new role emrgl'ng

Result: Service Concept
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Starting Point

l\'k()ll

Problem
Definition

Events :

Workshop Trondheim Municipality: Smart
City Dashboard

Interview ICT Adviser at The chief
administrative officer staff’, Trondheim
Municipality

Meeting 'ME ZEN & NTNU Campus
development project

User journey/ Mapping stakeholder
timeline with FMIC ZIEN & PI-SEEC
Workshop: Neighbourhood from citizen
perspective

Interview Sales Manager Water, Powel AS

Context
Definition

Art & Technology course: discovering
Civic Tech Society

Discovering Smart City as Complex
Adaptive Systems (CAS)

Discovering David Snowden and his
triangular self-assesed answering
methods to access emerging trends of
personal sentiments.

Discovering The Smart City Manager
Workshop "Big design: initiatives in
politics and society”, hosted by Big
Design/ Trondheim municipality
Workshop: hosted by Powel Smart City

group

Solution

Development




Methods:

Deskiop research
Workshop facilitating
Semi-structured interview
User journey/ mapping
stakeholder timeline

o  Giga- Mapping

*  Desktop research
Visualizations & Explenation
Models based on Giga-map

*  Workshops & Business model

Canvas

Questionnatre
*  Concept visualizations

Events & Methods used during
the thesis
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Giga- mapping

Giga mapping

Throughout the process | have used giga-
mapping as a method for synthesising
often fluffy and complex insight into
strategic maps and visualization. Finding
from all the activities; workshops,
interviews, stakeholder timeline and
literature have been integrated into

the giga-map and crystallized my
understanding of the whole societal
mould Smart City is being shaped in
today.

In the giga-map | use color-coding to
classify the insights. It is purple for
political drivers, blue for business model
drivers and yellow for technical drivers.
For overall smart city concept, I've used
green.

sy

Smart City  Politically  Business Model ~ Technical

| see the giga-map as my ‘floor
tiling’, where | have laid out all the
bits and pieces and together the
individual bricks have formed a
pattern from which I could draw
some main conclusions. These
key insights would have been
difficult to spot alone - set apart
like they are in individual blocks
of information domains - but with
the information sewed together
in a connected pattern | was able
to distil knowledge and form my
founding hypotheses.

From the floor tiles, which
illustrate the current trend

and conditions for Smart City,

| have extracted a foundation

of problem, context and user
definition for what | mean will be
important in the future. On top
of that foundation | have built a
framework for my SC concept.

Vacuum and goldsmith
The giga map is a knowledge
container where | first put down
all the findings from a ‘vacuuming
phase’. The vacuuming phase

is about sucking up existing
information to identify current
patterns. In a second ‘goldsmith
phase’ | started refining context
on top of that, but still using
research methods to figure out
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‘un-existing information’ or
unknown unknowns. Another
way of seeing it is that the
vacuum phase collects certain
information, and the goldsmith
test uncertain information.

Thesis build up

In the vacuum phase | added
information to the giga map,
and in the goldsmith phase

| extracted information for
further research and concept
development. The thesis
disposition is therefore divided
into the vacuuming and
goldsmith phase, with the giga-
map going like a connecting
thread through them.

L

Chapter two, three and four belongs to
the vacuuming phase, and five, six and
seven to the goldsmith.

Vacuumin:

e Chapter 2: Methods and findings. In
chapter two | present the activities,
methods and the main findings from
them.

» Chapter 3: Problem-, context- and
user definition. In chapter three |
present the problem, context and
user definitions together with their
background

« Chapter 4: Emerging key insight. This
is where | combine the definitions
and sum up what | aim to achieve
with my concept

Goldsmith:

« Chapter 5: Ideation and concept
testing Linking users and decisions
makers - questionaire

e Chapter 6: Final concept. A
presentation of my concept
Chapter 7: Reflection final thoughts of
process and concept




Chapter

1Two

Activities &
Findings




This section is divided into 4

1; explaining process of Giga-Mapping,

2; research used for the problem statement,
3: research used for the context definition,
4; research used for the user definition

« Giga-mapping: parallel to all research activities and
combined with desktop research

The first research on smart city: Defining the problem
- 18/01 - 17: Workshop Trondheim Municipality: Smart
city Dashboard
25/01 - 17: Interview ICT adviser at the chief
administrative officer’s staff in Trondheim.
27/01 - 17: Meeting NTNU Campus Development
Project & FME ZEN
02/02 - 17: Workshop FME ZEN and PI-SEC (mapping
decision maker journey)
08/02 - 17: Workshop continuation of decision
mapping with FME ZEN
08/02 - 17: Workshop ‘Neighbourhood from user
perspective’ with architect MSc course
20/02 - 17: Interview Powel Sales Manager

The second research on smart city: Defining the context

- 20-24/03 - 17: Art & technology course — extensive
mapping of the on-going Civic tech initiatives
Desktop research: Complex adaptive systems
Desktop research: Davis Snowden - triangular
answering method/ ‘making sense of complexity in
order to act’

The third research on smart city: Defining the user
- 07/04 - 17: Workshop 'Big design: initiatives in
politics and society’, hosted by Big Design/
Trondheim municipality
20/04 - 17: Workshop ‘Defining the smart city
manager role’, Powel Smart City group
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The European

Union Executive
Branch

The European Innovation
Partnership on

Smart Cities and

Communities

inable Urban Sustainable Integrated
Mobility Districts & Built Infrastructure &

' .Envn'onmeni' Processes

include citizens into the process as an integral actor for transformation

creating the environment to accelarate improvment

cross sectors and administrative borders, and manage temporal goals

/e accelarete the quality sharing of experience to build capacity to innovate and deliver

Enabeling cities to demonstrate performance gains in a comperable manner

d how to exploit the growing pool of data; making it accessible - yet respecting privacy

1e framework for consistency, commonality and repeatability; without stifling innovation

Integrating local solutions in an EU and global market

The 6 Action
Clusters

Citizen City

Horizon 2020

Lighthouse
projects

EU Rolling Plan for
1CT
ndardisatj

The EU Open Data
Portal

FIWARE FIWARE

Platform
(NGSI API)




Desktop
Research &

Giga-
mapping

Mapping connections and trends in
the European Smart City environment
from a politically, business-model
and technically angle
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Giga-mapping

Giga-mapping (or GIGA-mapping as it

is originally written by its inventor) is a
method developed by Birger Sevaldson and
colleagues around the System-Oriented-
Design (SOD) field from the Oslo School of
Architecture and Design. SOD deals with
super-complexity and wicked problems, by
linking methodologies like design thinking
and system thinking with visualisation

in processes and communication. Giga-
mapping is a form for visual thinking, where
you create a ‘information cloud’ and use it
to deduct the solution space (7).

One thing that separate giga-maps from
conventional mapping is the rich and

often contradicting knowledge distribution.
Instead of mapping to simplify and make a
system directly, giga-mapping encourages
to spread the research tentacles to grasp
the context complexity and later use that to
define the system boundaries. The method
Is a way of ‘thinking while drawing’, so

the iterative models and connections you
develop form your understanding of the
problem - and you do not only illustrate to
document thoughts (7).

My giga mapping

In my own process, | used the giga-map for
learning, research, imagination, registration
and description of a complex ecology with
different societal agents who is shaping the
current Smart City view. By adding insight
from the activities and supplementing with
literature investigations, | could get an
overview and identify the problem, context
and user boundaries in my smart city
understanding.

Although | refer to the giga- map as one it
was actually several maps. From the main
pattern | did many ‘daughter’ maps where |
tinkered and model more abstract systems.
The full giga-map can be found in appendix
A.

Most insights listed next to

research activity

| used the giga-map as a
knowledge container to link
insights and organizational
connections. Findings in the giga-
map stems from all the activities,
and elements from the giga-map
will therefore be presented along
with different research activities in
this chapter.

Giga map key insights
Since the details of the findings
will be presented along with the
research activities, there is only
two things | wish to highlight from
the giga-map process alone.

The first thing is the extensive
will and need for systemic
sustainable solutions that
Smart City is a part of. This
commitment to develop
societal, systemic changes is
most prominent in EU political
incentives, and is showed

by the amount of money
being spent on research and
developing. Remnants of the
European commitment can
also be seen in Norwegian
politics and municipal focus.

The second thing is how todays
Smart City view differ from

that of the past. While the
original Smart City was often
‘characterized by top-down
strategies for creating more
efficient infrastructure’(8)

as stated by Sarah Williams,
director of MIT's Civic Data
Design Lab, today’s Smart Cities
Is more about solving complex



economic- and institutional
systems with the help of
civic minded tech-societies
and citizen co-creating.
Open data, the quadruple
helix and new business
models is also at the centre
of the new Smart City.

Key insights form giga - mapping

Smart City

Political will &

funding
A main impression from the giga
mapping is the sheer political
will and funding for smart city
iitiatives. Smart City is not
alone, but one of many elements
in how to adapt to disruptive
trends and re-organizing for a
more sustainable future.

Smart City

Todays smart city vs
yesterdays

Today’s technology cities are
unlike those of the past which
were ofien characterized by
top-down strategies for creating
more efficient cily infrastructure.
While this kind of Smart
cuty still exist, the bottom-up
Technology City shows how cities
can empower citizens to become
more efficient, adaptable and
responsive communities’ (8)



Chapter 7.
proach & Vlethodology

Smart City



What:

Workshop with Trondheim
Municipality: Smart City
Dashboards

When:
18/1 - 17

Who:

17 participants from the
municipality and other

urban decision makers;

public transport operator

AtB, The Urban Planning

Office, Trondheim Parking,

The Research Centre on Zero
Emission Neighbourhood

in Smart cities (FME ZEN),
Microsoft Norway, the ICT
adviser from the chief
administrative officer staff,
NTNU Department of Computer
Science (ID1), and Trondheim
municipality environmental
unit. The workshop was initiated
by the municipal environmental
unit, after a large EU Horizon
2020 lighthouse application

with 38 participants from Trondheim. Powel
was hosting the event by invitation, and |
planned and facilitated the ideation part of
the workshop.

Why:

Identify relevant services and information
sources for Trondheim City dashboard(s).
The workshop focused on identifying
useful services from both internal users
(municipalities departments and service
providers in Trondheim) and public users
(citizens, tourists, urban dwellers).

Method:

Workshop preparation & facilitating; Seven
time-limited group tasks, post-it ideation,
key word clustering and concept mapping
canvases for presentation. The participants
were divided into four groups.

Outcomes: Service concepts for both
internal and public users in Trondheim.
Three areas stood out among all four groups:
transport, innovation and healthcare.



37Ansatte hos trabkkoperator

Trabkk dashboard

Informasjon om hvor
folk onsker aa reise
(f.eks skistua)

Faa oversikt over
arrangementer; hvor
skal kunder reise det
neste dognet?

Estimat paa antall
reisende?

Hvor er bussene til
enhver tid?

Fyllingsgrad i bussene

Behov for ekstra
avganger? Passasjer-
tilstromning

Punktlighet
Passasjerstatistikk

Tilstandskontroll av
tekniske systemer i
buss

Oversikt over antall
barnevogner i
bussene

Batteriforbruk paa
bussene - optimal
energilagring

Energioppfolging
ko, trabPkkulykker,

veiarbeid - gi kunde
informajson

Kilder

ticket.no

veervarsel
yr.no

AtB digital informasjon

sensorer i bussene
Historikk
Bomringen

Trabkktelling

Vegvesen - varslet veiarbeid

Oversikt Hiemmehjelp

Helse dashboard

Hjemmehjelp
totale sykepleiere

oversikt pasienter

Ansatte/ hjemmetje-
neste i bybildet naa

Ensomhets maaling




Hjemmesykepleien E
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Onadag T308.17 2 1F

+ Pasienar deoet | dag

Results from workshop

The workshop did not gather all the organizations initially
invited to participate. Some actors like the tourist information
and different municipality sectors did not show, and we
therefore had a predominance of mobility organizations like
Trondheim Parking and the local transport company, AtB.

Many of the concepts for internal service providers where
therefore developed around mobility. They could identify a lot
of problems with the existing systems and question that really
should be answered, but currently were not. Ideas for how to
improve the bus fleet, or operational flexibility depending on
weather, rush traffic and customer satisfaction came up often.
The other two areas that got some traction was healthcare and
quantifying proof for innovation.

For healthcare, it was personnel resource managing and
logging of patient status, for innovation a dashboard useful for
political ambassadors of Trondheim. After the workshop the
findings were synthesised in a full summary, but the further
development of a Trondheim Smart city dashboard was put on
hold while the municipality, Powel and Microsoft discussed a
cooperation.

Overall my main impression from the workshop was the many
workflow problems in various sectors. The other was that

the participants realized that they could greatly benefit from
sharing data and learning from others in the municipality, but
data interoperability and administrative borders hindered this.
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Evaluation of
Embodied Energy
and Carbon

Dioxide Emissions
for Building Construction
(IEA ECBCS Annex 57)

OPEN:
EU Open Planet Economy
Network (FP7)

PROSUITE
(FP7) PROSUITE

CenSES cCentre for
Sustainable Energy
Studies (RCN)

Integrated
Assessment of

Cities (COST Action
TU0902)

Smarties: A
Trans-national Nordic

(LILAN NORDFORSK)

Timeline

The workshop with Trondheim
municipality on Smart City Dashboard
came in the wake of a collaboration on
a horizon 2020 Lighthouse application.
Powel was one of 38 participants on the
application, where Smart City NTNU and
Trondheim municipality where two main
actors.

If a lighthouse application is approved it
receive funding for a smart city project

Reliable
Performance
Analysis and prediction
based on full scale

measurements (IEA
ECBCS Annex 58)

BREV Bringing
environmental knowledge
into action: Environmental
knowledge management
in Norwegian local
governments (RCN)

Smart City Living Lab Pilot Solar-Powered Microgrids

Smart Cities
(EERA Joint Programme)

EXIOPOL
(FP6)

ZenN Near Zero
Energy

Neighbourhoods
(FP7)

RAMSES Reconciling
Climate Change
Adaptation, Mitigation and
Sustainable Development
in Cities (FP7)

Smart Cities
(CIB Task Group 88)

Solar Energy in
Urban Planning
(IEA SHC Task 51)

UERA
Research
l

EFFESUS Energy
Efficiency For EU Historic
Districts Sustainability
(FP7)

Smart Low Carbon

Regions (COST Action
TU1104)

COSSMIC

Collaborating Smart

Brgset Towards a
Carbon Neutral
Housing
Settlement in
Trondheim,
Norway (RCN)

(FP7)

on sustainable development
of urban areas with focus on
energy, transport and ICT (9).
With the contact established
through the application,
Powel, Microsoft and the
environmental unit initiated
the Trondheim Smart city
dashboards workshop.
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A section of the giga-map to show
where the Trondheim workshop fit
into the web. Smart City NTNU s an
umbrella organization for a variety of
research projects on Smart City:

THSMAG - Integrating
households in the smart
grids (Smart Grids
Era-Net)

Jrban Europe
Alliance (JPI
JE)

Smart Cities
NTNU

Z.EB The Research
Centre on Zero Emission
Buildings (RCN)

EU horizon 2020
lighthouse
application

in total 38 participants on

the application

17/01

Workshop
Tondheim
Municipality City
dashboard|s)

Trondheim
Municipality

Smart cities NTNU

Smart Cities NTNU is a group formed to
pursue ‘high value integrated design and
technologies for the smart city that is the
energy-efficient, resilient and healthy
city’ (10). The projects shown in the
illustration are all connected under the
Smart city NTNU umbrella and funded by
a variety of different research programs
from the EU and the Norwegian Research
Council. The groups work within material
detailing, urban morphology, energy and
mobility systems, governance, citizens,
smart tools and data. Connected to so
many EU and international projects and
focusing on corporation with municipal
and industry partners, they expect

their research work to be valuable as
assessment tools, certifications, budgets
and policy strategies (10).
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The European

Union Executive
Branch

Council of
ministers
The Treaties of the
European Union -The
constitutional basis of the

European
Parliament
Approves and allocate the
budget of the European
Commission

European
Commission
Proposes and implements
the approvals of the
European Parliament

The European Innovation
Partnership on

Smart Cities and

Communities

Horizon 2020

nbines ICT, energy
1anagement and
bort management for
ative solutions to the
jor environmental,
cietal and health
hallenges facing
European cities

The High Level Group
(supported by its Sherpa
Group) and the Smart
Cities Stakeholder
Platform, are responsible
for the Strategic
Implementation Plan

(SIP)

They also looks at how the
European Commission
can support these
measures during the next
Research Framework
Programme —

Horizon 2020

Lighthouse
projects

Smart City  Politically  Business Model — Technical

The 1
Mar

EU Rolling Plan for

Horizon 2020 is the
biggest EU Research and
Innovation programme
ever with nearly €80 billion
of funding available over 7
years (2014 to 2020) - in
addition to the private
investment

Smart Cities
NTNU

EU horizon 2020
lighthouse

application

Smart Cities and
Communities solutions
integrating energy,
transport, ICT sectors
through lighthouse

projects

in total 38 participants on
the application

smart homes and

buildings, smart grids
(electricity, district

17/0

heating, telecom, water, ‘;/Z;bzl:?,,[,)
etc.), energy storage, Municipality Ciry
electric vehicles and dashboard(s)

smart charging

Trondheim
Municipality

ICT platforms
must be based on open
specifications

The goal is to facilitate a
successful transformation
towards intelligent,
user-driven and
demand oriented
city infrastructures and
services.




(iiga-mapping spreading from the
Lighthouse Smart city application
showed strong political will and
Junding to enable a data driven
economy. The Eu's is investing heavily
in modern technologies to adapt

the social structures in a time with
less resources, disruptive technology
trends, marginalization and failing
confidence in democratic institutions

igital Single
ket Strategy
(DMS)

How Smart Cities are
changing and implemented

in a bigger picture

In the Horizon 2020 work
programme for 2016-2017 they
invest almost €16 billion for
research and innovation in six
cross-cutting initiatives. The
topics are all future-oriented,
ranging from automatic driving,
modernizing manufacturing,
Internet of Things, industrial
digitalisation, Smart and
sustainable Cities and ‘Industry
2020 in the Circular Economy’ (11).

For the Smart and Sustainable
cities €232 million is offered to
[ better integrate environmental,
transport, energy and digital
networks in EU’'s urban
environments (11). This is the
smallest budgets of the six, but
what is worth noticing is that all
six are ultimately aiming for the

same; transforming how societies are run
today

The reason for doing so, stems from a
multiple of reasons, and is maybe best
understood when considering which EU
policy priorities, the work programme
aligned itself to.

Policies like the ‘Jobs, Growth and
Investment Package’, ‘Digital Single Market’
and ‘Energy Union and Climate change
policy’ (11) are all overlapping topics trying
to adapt the social structures in a time with
less resources, disruptive technology trends,
marginalization and failing confidence in
democratic institutions (12-14).

The reasons for staying adaptable, the why’s
in the chase for new societal structures is
also changing the driving forces behind
Smart City.

Instead of being understood as mere
technological test grounds for optimizing
city assets and efficiency, Smart city is
becoming solutions to topics like economy
and governance.

Mending the social fabric

The changes are profound and pulling at
many different threads of the social fabric,
so adapting to a new future needs to be
iterative, interdisciplinary and ‘smarter’.
Proof that the Smart City context is really
expanding, is the aim of the Smart and
Sustainable Cities;

bringing together cities, industry and citizens to
demonstrate solutions and business models that
can be scaled up and replicated, and that lead
to measurable benefits in energy and resource
efficiency; new markets and new jobs (15).

Citizens, new markets, new jobs, industry,
scale-able and new business models seem
to be given more importance than resource
management. Infrastructure and energy
usage is still a part of smart city, but now
more as how's to change, not the why’s.



Business
Model

A definite want for
smarter solutions in

the municipality
The participants where amongst
other things asked to list three
things that would make their
workday easier if they knew
it from the morning of. As the
participants clustered their
questions into topics a great
range of needed data driven
application took shape.

Roadblock

Lack of data

overview
When we tried 1o list data

sources, the participants knew
mostly of the other government
agencies they worked closest to.
A common data library would
help both municipal bodies and

software developers working
with the municipality to deduct
what kind of information could

be extracted from the data types.

Smart City

Smart City term is

broadening
From the desktop research and
linkages in the giga-map a
larger, multifaceted Smart City
started to emerge.

Partof a holistic plan, it was
addressing how to restructure
Sfundamental systems in our
socteties

Roadbloack

Lack of data

interoperability
Administrative borders and
different format on the data
created further problems.
Language, API's, format
storage, classifications and other
standards for interoperability
slowed the iterative process
of developing new services
considerably
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A sum-up of the key insights
JSrom the workshop and
research

SC pains & gains, but
plenty of data obstacles

A broadening of what Smart City
was supposed to fix, combined
with lots of funding and political
will to make big data, sensors

and loT useful in shaping a new
tomorrow, was mostly hindered by
data comparability. This view was
affirmed both in the workshop and
from the research.



Smart City
as moral
entities

An interview with a ICT adviser at the
chief administrative officer’s staff in
Trondheim.



What:

Semi-structured Interview

When:
25/1-17

Who:

ICT Adviser at the chief
administrative officer staff
(Radmannens fagstab) of
Trondheim Municipality

Why:

To learn more about the
municipalities ICT prioritising,
smart city mentality, technical
standards and requirements
for buying software solutions,
as well as their membership
in OASC (Open and Agile Smart
Cities). What is Trondheim
municipality obliged to per
OASC membership and from
governmental guidelines
regarding smart data use?

Method:

Unlike a structured interview
with rigorous question this
interview-form is open
without an established

form, but it is recommended
to prepare a rough topic
template beforehand with
bullet-points and relevant
questions. In the beginning of
the meeting one should clarify
the intentions and general
topics, but otherwise keep the
conversation open and leave
it to the interviewee to define

which aspects he focusses on. The aim is to
extract the knowledge and experience the
interviewee has about your topic (16).

Outcomes:

A visual map of the most important insight
classified after political, business model,
technical and overall smart city ideology.
The insights vary from Smart City definitions,
public expectations, EU digital single market
strategy, data requirements and smart Cities
as moral entities.

“It’s consumer driven
innovation that will
change the other
(governing) system’

on Ficonomy; Creating New Industry,
Providing Actionable Output.



Smart City = just a New Public

41 Wrapping? Expectation
The Smart City concept in The public
Trondheim Muncipality (and expectations from
the Norwegian public sector municipal services
in general) is still developing. is greater - this fuel

If it’s used, it’'s mainly used as the realization that
a new term for established municipalities must
city development areas such focus on user
as transport, health, value yield
environment ect. in their software
services

Smart is in danger of simply
becomming a new term_for .
previous buzzword like

welfare technology;
digitalization, ‘the green shift’

Trondheim City

Dashboard
y Actionable data for a city
.. /map Of/ dashboard would be if it
insights. from the provide A citizens with
mterview behavioral changing

output, or B) Municipality &
service employees with a
greater understanding of

expected service providing
and their role in the city.

Smart City only
valueable if it
provides
‘actionable
output’

The potential
value of ‘Smart
City’ lies in the

breadth and

complexity.

With the Smart

City concept
there can be a
larger focus on

creating
‘actionable
output'.

/\
\/

Open and Agile

Smart Cities

OASC count
over a 100 cities
worldwide.
Stavanger,
Bodg and
Trondheim are
Norwegian
members.



EU Digital Single
Market

The European Union is
working hard to create
new workplaces.

The European
Commussion has
identified the completion
of the Digital Single
Market (DSM) as one of
its 10 political priorities
(‘Digital Single
Market’).

Open data and
standardized
architecture

OASC'’s overall objective
is to create a united,
smart City Market. Their
focus is ‘driven by
implementation’, ‘open
data platform’, ‘common
API’ and ‘Data Models’.

Smart City Market

Data creates value.
Governments do not have
to provide all services
around data themselves.
They can empower
citizens, organisations,
and companies to make
use of the data in new
ways and unlock a lot of
value for everyone
(‘CKAN | FIWARE
Catalogue’)

OASC, CKAN &
FIWARE

CKAN is a open-source
data portal platform.
CKAN is free and
integrated in the
FIWARE referance
architecture, FIWARE is
a data platform and a
founding member of
OASC.

Smart Cities as
moral entities

Create new job
opportunities,
enable citizen
co-creation &

right of
codetermination

Technical

Business Model ‘
Politically ‘

Smart City



I

Politically  Business Model

Smart City

partnership
between FIWARE

and the European

Data Portal

FIWARE and the EU Open
Data Portal will jointly
consider ways to harvest
the trend towards more
real-time open data by
using the de-facto
standard FIWARE

NGSI

‘set standards and is
clearly another step
towards a
European Single

Digital MarketO

Technical

The Open & Agile Smart
Cities initiative (OASC) is
a city-driven,
non-profit organisation.
The overall objective is to
create a Smart City
markets

Global de facto
standards
for portability and
interoperability are the
only way to create a true
global market for smart
city services.

a variety of stakeholders,
because services are
increasingly connected to
other systems and
co-created with
stakeholders outside the
old verticals

a driven-by-
implementation approach
is the cornerstone of
the OASC initiative.
Furthermore, all data must
be released with

free licenses

API: FIWARE NGSI API
Data models: afirst
set are adopted based on
results of the CitySDK
project
Platform: CKAN

The FIWARE
Acceleration
Programme.

EU;80ME to support SMEs

and entrepreneurs to

develop applications
based on FIWARE

FIWARE
Ecosystem Support

Committees focus on
non-technical relevant
activities

The FIWARE
iHubs Programme
aims at supporting the
creation and the
operations of iHubs nodes
worldwide.

The FIWARE
Mundus
programme; FIVARE
has been designed with a
global ambition,

FIWARE

FIWARE Labis a
non-commercial sandbox
environment where
innovation and
experimentation based on
FIWARE technologies take
place

FIWARE
Platform
(NGSI API)

CKAN

FIWARE Chapters
and Technical
Commiltees deal with
coordination of activities
that are of technical
nature

The specifications of Open source, free to use, CitySDK
these APIs are public and management system that developme
royalty-free (Application makes data accessible — and devel
Programming Interfaces) by providing tools to at harmoni:
streamline publishing, programn

sharing, finding and using
data.

(APIs) a




y SDK

is a “service
nt kit” for cities
pers that aims
ing application
ing interfaces

cross cities.

OASC, FIWARE and CKAN
are organizations working
on data interoperability
standards. OSAC has the

goal to achieve a common,
Smart City market and
FIWARLE is directly linked to

the U Digital Single Market
Strategy.

Timeline:

The interview was arranged
when we meet at the Trondheim
Smart city dashboard workshop.
The interview was conducted
shortly after, 25.01.

My original thesis description
defined that ‘The scope will
be Nordic cities, with extra
attention on Trondheim and
the Open and Agile Smart Cities
(OASC) network’.

| therefore knew OASC from
before, but the giga-map
illustration on the left side
shows how | discovered OASC
and their connections during
the interview and in the
following research.

Meeting with
Ola Eirik
Klingen

The chief
administrative
officer staff follow up
and facilitate
implementation of policy
objectives and decisions

OASC

Trondheim is one of over 100
members of OASC, an organization
working on creating a united smart
city market, for cities by cities. A
single city is not a market for a
developer, so to achieve scalable new
SC software to be made OASC work on
standardizing API's, data models and
platforms (1718). Open collaboration is
key, and OASC is connected to FIWARE.

FIWARE

IS an open source organization,
providing help and a data framework/
software standards for developing
new solutions in the data economy.

It is an open source and free to use
operating system, but requires that
data application built on FIWARE
standards are public and royalty-free
(19)- in short; applications built so
that others can access and re-use the
code. FIWARE are partners to EU’ open
data portal and connected to the EU’
single digital market (DSM).

CKAN

Is an open source data portal
platform, where you can publish your
data for others to use — and you can
use the data the whole community
have combined. CKAN is the biggest
open source platform and used

by many governments as well as
companies and organizations (20).
CKAN is included in the reference
architecture of FIWARE (21).

I'rondheim
Municipality




EU Rolling Plan for

Smart City

Key enablers and
security
(Open) Data, e-government,
Cloud computing, electronic
identification & trust services
including RFID e-Signatures,
loT, cyber- security and
ePrivacy.

The European

Union Executive

Branch Council of

ministers
The Treaties of the
European Union -The
constitutional basis of the
EU

European
Parliament
Approves and allocate the
budget of the European
Commission

European
Commission

the approvals of the
European Parliament

Societal

Challenges:
eHealth, accessibility of ICT
products & services, web
accessibility, e-Skills and
e-Learning, emergency
communications and eCall

Innovation for the

DMS:
e-Procurement, e-Invoicing,
card/internet and mobile
payments, eXtensible Business
Reporting Language (XBRL)
and Online Dispute Resolutiol

Sustainable growth
Smart grids and smart
metering, smart cities, ICT
environmental impact,
European Electronic Toll
Service (EETS) and Intelligent
Transport System (ITS).

The EU Open Data
Portal

By providing easy and
free access to data (from
the institutions and other

bodies of the EU), the

portal aims to promote

their innovative use and

unleash their economic
potential.

Technical

Politically  Business Model

and the European
Data Portal

Proposes and implements

partnership

between FIWARE

Interoperability standards
is a part of an on-going,
political trend to enable a

pan-Iuropean digital market

working across national

Jurisdiction. Creating new job

opportunities is a main driver.

The Digital Single
Market Strategy
(DMS)

Access
Better Access
for consumers and
business to online goods

Envire

Right En
for digital r
ser

The DSM can create
opportunities for new startups
and allow existing companies in
a market of over 500 min people.
Completing a Digital Single
Market could contribute € 415
billion per year 1o Europe’s
economy; create jobs and
transform our public services,

Economy & Society
maximising the growth
potential of the digital
economy

Address barriers in
the European Data
Economy

Europe:
initi
covering ¢
switching of
providers ar
cle

OASC

The Open & Agile Smart
Cities initiative (OASC) is
a city-driven,
non-profit organisation.
The overall objective is to
create a Smart City
markets



Need for change

OASC, FIWARE and CKAN can
all be seen as symptoms of a
bigger political trend going on.
Digitalization and automation
is eliminating more and

more jobs, and the political
polarization seen in Europe
and USA are in part, reactions
to that. Many of the social
benefits we have seen with
globalization is also disruptive
to the political, governing and
economical model that has run
our cities and nations.

Open Data as the
business model for the

future
In the interview it was
stated that creating new job
opportunities, enable citizen
co-determination rights and
making systems that provide
actionable output is the key
value gain with smart city
services. These ideas are not
an isolated, Norwegian case
- on the contrary, Norway is
probably among the better
favoured European countries
- but something the EU has
__identified as a major challenge
-~ in.years to come. They are
free flow of data
tackling data location
restrictions, access and
transfer of non-personal

machine-generated data,
data liability and legal

\ uncertainties

ynment
vironment

etworks and
vices

The Commission is
concentrating on defining
priorities for

standards and
interoperability

win Cloud
ative
ertification,
cloud service
d a research
oud

Meeting with
Ola Eirik

Klingen

therefore putting a lot of effort, research
and funding in creating a Digital Single
Market (DMS).

Digital Single Market

An estimated effect of a completed DMS
is a market with over 500 million people,
generating 415 billion euro yearly (22).
The Digital Single Market Strategy is
based on three pillars. The first one is
about better access for consumers and
businesses to online goods - making the
EU digital world smooth and seamless.
The second is creating an environment
for digital services by designing rules
that match the pace of technical
advances. The third is maximizing the
growth potential in the digital economy
so that the European economy, industry
and employment take full advantage
(22,23).

These guide rules are launched through
funding like Horizon 2020, but also in
drastic, new legislative enforcement like
PSD2; Revised Payment Service Directive.
Valid from 2018, PSD2 forces all banks
to share their entire costumers account
details archive through open API's. In
doing so, the EU are removing the banks
monopoly on payment services, and
enable third parties to build financial
services on top of banks’ data and
infrastructure (24).

Free flow of data, standards

and interoperability

Today the European markets are not
as connected as the EU need them to
be, and the biggest obstacle for that is
contradicting nation-wise jurisdiction.
Therefore, the EU is working hard

to create legal interoperability, data
security and free flow of data to enable
more actors to participate and create
jobs, as well as to change the economy
from autonomous home markets to a
common European market (23,24).



U Citizen Focus
government working
together with citizens to
realize public interests at
the intersection of ICT,
mobility and energy

Enabling citizens
with the tools and
opportunities to create
and problem-solve

Citizen City

Figuring out citizen's real needs and
making them instrumental in policy
making, is coming as an executive order
JSrom high up in the political system.
EIP-SCC define Citizen focus as a Key
Horizontal Enabler in their Smart Cities
Strategic Implementation Plan for how
to transform into ‘Smart Cities’.
Citizen City is one of EIP-SCC six

action-cluster/ focus areas.

Smart City  Politically  Business Model — Technical

conversation

between

stakeholderss
SO citizens’ voices are

not only heard, but
instrumental in solution
design

Concrete involvement of
citizens needs to start with
identification of real
needs. Translating them
into policies through
co-design and co-creation

~.



Smart Cities as moral

entities

Creating jobs and ensuring that
the economy is fit to provide a
livelihood for the citizens, is a
baseline of the governmental
responsibility. With traditional
factory- and manual work
declining due to automation
and digitalization, the question
becomes how do governments
adapt to this new world order?

One way is to tighten foreign
trade deals and protect

existing jobs within national
boundaries, the other to
embrace globalization and
interconnected economies. Both
approaches are challenging,
and the second offer a lot

of uncertainty and unknown
terrain.

The DSM is an attempt of the
second approach by starting to
lay the foundations for a new
economic system. But finance
aside, the bigger question is

of course what kind of geo-
political relations the two
approaches foster, one focusing
on protectionism and the other
on a global society with free
exchange of services.

In this context, the DMS, open
data, free licenses, equal access
and connected data economy
gives Smart City a flavour of
social democratic principles.

‘So, Smart Cities are

moral. I like that’
Interviewee

Cities by and for people

With all the focus on creating new jobs,
optimizing resource usage and prepare

the cities for a new future another vital
question is how do you involve the citizens?
The European Innovation Partnership on
Smart Cities and Communities (EIP-SCC)

is also an initiative supported by the
European Commission. Its mandate is to
address the major environmental, societal
and health challenges facing European
cities today by enabling innovative solutions
that combines ICT, energy management

and transport management. To speed up
the transformation of European Cities

into “Smart cities”, they identified how

we include citizens into the process is an
integral actor for transformation (25).

Citizens City

The interviewee pointed to the fact that
you today have ‘smarter’, but also more
demanding citizens. From commercial
services and smart phones, we are used
to things simply working smooth and easy.
By comparison a lot of the administrative
chores and public services citizens meet
in the governing system is cumbersome
and tedious. The need to modernize is
something the public sector is becoming
aware of.

In addition, the transition to smart cities
will affect laws and social structures in a
lot of unexpected ways. Enabling citizen'’s
voices to be heard and instrumental for
policy making is something both the EU and
the Norwegian government is giving more
attention (26,27). From our current social
structures, we are used to decision being
made and later implemented in society
from a top-down approach. In the digital
era however, a freer, more flexible form of
democratic model might be better suited.



Aligning political decision
making, technical
interoperability standards and
business model structures for

Smart Cities

To the rights is a section of the Giga
Map showing The EIP-SCC's Strategic
Implementation Plan for transforming
European cities into Smart Cities (26).

The model shows how the topics |
discovered through the interview with
Klingen and the following research are
all connected in a holistic Smart City
framework.OASC is an organization
working to create a common smart

city market, FIWARE and CKAN are
interoperability standards utilizing open
data, and the DMS is EU’'s economical
flagship for challenges of globalization.

OASC, FIWARE, CKAN and the DMS are all
attempts of answering aspects of the
same challenges, and fit well into the
eight horizontal enablers in this model;
decisions, insight and funds needed in
smart cities.

Trondheim in Norway, Norway

in Europe, Europe in the world
Throughout the giga-mapping the same
Smart City themes kept recurring, and
they also resonate with the Smart

City focus described for Trondheim
municipality in the interview. The
problems in Norwegian municipalities
are within the boundaries of a common,
European Smart City framework.

In a bigger picture, with ever-more
interconnected economies, technical
advances and global challenges the
smart city market is also global.

The European Innovation
Partnership on

Smart Cities and
Communities
(EIP-SCC

)

Decisions
Citizen Focus

Policy & Regulation

. Integrated Planning

<

Insight

Knowled
Metrics «
Open da

Standarc

)

Funds
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Smart City  Politically  Business Model — Technical

The EIP-SCC's Strategic
Implementation Plan for transforming
Luropean cities into Smart Cities.

Sustainable Urban Sustainable Integrated
Mobility Districts & Built Infrastructure &
Environment Processes

How we include citizens into the process as an integral actor for transformation

creating the environment to accelarate improvment

How we work across sectors and administrative borders, and manage temporal goals

{ge Focus How we accelarete the quality sharing of experience to build capacity to innovate and deliver

\ Indicators Enabeling cities to demonstrate performance gains in a comperable manner
ta Understand how to exploit the growing pool of data; making it accessible - yet respecting privacy
Is Proving the framework for consistency, commonality and repeatability; without stifling innovation

urement & Funding Integrating local solutions in an EU and global market
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Smart City

Actionable output
Value of Smart city lies in
economy; creating new industry;
enable citizen co-creation rights
and making systems that provide
actionable output

Roadblocks

Data restructuring

is time consuming
Operation of the municipality
wself is challenging and there is
always a shortage of resources,
both people and money: Overall
there is few opportunities and
little budget to do the necessary
data restructuring.

Business
Model

SC Single Digital
Market

The European Union is working
hard to set up systems on how
to share data across country
borders, through initiatives
Jocusing on free sofiware and
standardized APls

Roadblocks

Open data &
Information

Securit
What are the limits when you
release public data? Does it exist
guiding and regulations? What
is the public law?



The most important clues & constraints
Sfrom the interview are listed here.

Technically

CKAN & FIWARE

are free-1o-use, ;U & OASC

supported sofiware that focus
on providing standardized

APIs and a common platform

to enable a smart city market.
Standardization, scalable

sofiware and to avoid vendor

lock-in is key for sofiware buyers

in cities and municipalities.

Roadblocks

Joint Collaboration
Companies and cooperation
partners of the municipality may
need to solve problems for the
municipality and lead the way in
how to technically and business
model-wise develop and operate
smart city initiatives.

Politically

Actual drivers
in large, Norwegian
municipalities for SC initiatives;
1) The green shift; ‘#/uffy
terminology; but refers to an idea
about acting sustainable’ (quote)
2) Create new workplaces and
businesses or keep the ones you
have in a new wrapping.
3) Citizens wellbeing. theyre
smart, but also demanding
citizens

Economy, Sustainable
resource management
and Citizens Rights

The emphasis of economy,
creating jobs and a Smart City
digital market was something
that really stood out.
Another, equally important
driver was more demanding
citizens and their right to co-
determination.
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What:

User journey/ Mapping ‘the process of changing into a zero-emission
neighbourhood’

When:
02/02 - 17 (and partly continued 08/02)

Who:
Researchers from FME ZEN and PI-SEC.

Why:
Identify a ‘decision making journey’ for ZEN and Smart Energy Communities: Who
are the stakeholders and what are their pains and gains?

Methods:

User journey/ stakeholder timeline

To get the experts input and reflections on trends and situation that occur in the
strategic planning- and building of ZEN's, | used a customized version combining
elements from a user journey and stakeholder timeline. Naming the matrix, a
‘decision making journey’ | first got the researcher to name all the stakeholders,
and then pin-point they're main impressions about them. Originally, | wanted to
distribute the stakeholder in chronological order along the horizontal axis, but
soon learned that when the different stakeholders took part in the process varied
greatly, depending if private or public builders initiated the process. Different
stakeholders also tended to work in ‘blocks” and so we illustrated this with vertical
skyscraper where the height depended on their impact in the ZEN process and the
inhabitants were the group of stakeholders for example working with ‘construction’.
On the vertical axis, | had prepared some topics like ‘stakeholder main mission’,
‘pain points’ and ‘happy moments’ to be themes for analysing, but also used

the researcher’s spontaneous impression to form the themes. The theme ‘User
insight/ stakeholder view as basis for their decisions’ was one of these themes that
emerged when the researcher started talking.

Outcomes:

A stakeholder timeline of the decision-making journey in Smart City initiatives.
Researchers from PI-SEC has spent a lot of time interviewing stakeholders

and identifying the current problems with on-going ZEN initiatives in different
Norwegian cities. Based on their analysis and interviews, we made an extensive
chart of ‘the process of changing into a zero-emission neighbourhood’, with a
stakeholder timeline on the horizontal axis and definitions of job, focus, beliefs
for decisions and typical roadblocks on the vertical axis. In a continuation of the
exercise 08/02- 17, three other FME researchers also contributed with their point of
view. The exercise revealed many problems within the different stakeholder jobs,
but most prominent was the lack of holistic overview and shared goals between the
partners.
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Timeline

The decision-making journey was made
after a series of different meetings. At
the Trondheim Smart City dashboard
workshop, | met researchers from FME
ZEN working on how to develop a citizen-
centred architectural and urban toolbox
for design and planning of ZEN's. This
was connected to a MSc-course where 30
architect students were designing ZEN-
like solutions on Kalvskinnet, a plot of
land in Trondheim city centre.
Kalvskinnet was also of interested to
NTNU Campus development project,

who planned to move parts of NTNU
university to this plot. On 27/01 - 17 |

met with FME ZEN and NTNU’s Campus
development project.

The meeting was to discuss a dashboard
for architects, urban planners, citizens
and ‘non-expert users’ to better plan
and create ZEN neighbourhoods. For me,
so early in the process, | was curious to
learn how smart city initiatives like ZEN
was planned and executed.

After the meeting 27/01, we organized the
second meeting 02/02 with FME ZEN and
PI-SEC to define the current ‘decision
making journey’ in Smart City initiatives.

Results from the user journey

Vertical, not horizontal prioritizing

The main problem was that the decision-
making journey was fragmented into
different administrative silos. A range

of departments from the public sector
was involved in trying to define policy
and energy regulations for the ZEN's, but
they lacked a common unifier to link the
process. Because of this, other actors
like contractors and architects were

also waiting on decisions to be made,
and overall the ZEN plan- and building
process lagged and fell behind schedule.

How to break down hairy political
goals into deliverables?

The different municipal bodies
oversaw fulfilling different policies
regarding the ZEN's, which caused
discussion and delay. The various
policies were also difficult to fulfil,
since the departments got political
goal to meet but not tangible
strategies on how to achieve
social, environmental or energy
objectives.

User not involved

The city planners had in some
cases planned urban area
usage after more idealistic and
democratic ideals (‘soft values’)
about what people wanted from
their neighbourhood. This could
give very generic assumptions
about citizens and their needs.
Overall there was definite lack
of user insight and citizen’s
involvement in the planning of
ZEN's.

Conflict of interest with other
policies

Outside of the siloed actors with
concrete involvement in ZEN,

you also have other stakeholder
with high veto-power but little
direct interest. Vegvesnet was one
example of actors who could block
the whole ZEN process due to their
own projects

Lack of long-term ZEN business
model

Who have responsibility of what
and runs the ZEN after the building
process?



The lack of citizen
insight

Lack of citizen insight was really
emphasised when we continued
with the second part of the user
journey mapping 08/02 - 17.

4 levels of citizen insight

It was described 4 levels of

citizen insight in Smart City

development plans.

* 0:Zero citizen data to base
plan on

* 1 Information about citizen

e 2:(itizen able to provide
input

* 3:The citizen input was
considered when planning

There were also 2 types of data

useful for planning of ZEN

Citizen energy data

One was citizen ‘energy’ data;
their movement, transport
and total usage of all kinds of
energy. Information about this
could be extracted by

deduct movement and
patterns of activity based on
big data streams. The data
streams could for example
be from apps and devices
the citizens already used
have sensor installed in
the ZEN's; RFID or similar
technology to do on-the
spot readings

manually ask the citizens

In most projects today, energy
data was often a place between
0 and 1, maybe up to 2 in some
cases.

Citizen living data

The FME ZEN researchers also described
how another kind of data was completely
missing; How are people going to live in
the area? On this topic, citizen insight was
completely lacking, which aligned heavily
with the view presented by PI-SEC from
following the on-going ZEN processes.
Often the utility companies had a more
realistic view of citizen’s priorities in energy
(simplicity, ease of use, low price) then the
municipal planners who in some cases
had designed based on more idealistic
views about changing citizen behaviour
with the right, ‘'green” motivation. Overall,
citizens were not involved in shaping the
neighbourhoods.

Citizen involvement should be mandatory
The researchers gave the impression they
believed citizen co-creating should be

a key element of smart city initiatives.
Furthermore, to actual make usable systems
citizens would like to use and live in,
citizens need to be given a voice on how
they wanted it - not only in their energy
data and usage, but also in their overall
living conditions.

The problem was lack of tools and common
meeting ground where citizens and other
stakeholders could meet.

Holistic overview is important

It was also emphasised the importance of
having ‘Smart city ambassadors’ within the
process. Enova, a state-owned enterprise
established to be a driving force towards

a low-carbon society, had in some cases
taken the role as horizontal unifier in

the ZEN process and linking the different
administrative silos.

Avisual summary of main stakeholders and
problems from ‘the process of changing into
a ZEN' is listed in the appendix B.



60  The most important
clues & constraints
Jfrom the decision
Journey mapping Smart City

Horizontal unifiers are important

but currently there’s administrative silos)
The importance of having ‘ambassadors’ within the process, to unify the different
political and administrative borders is important..

Currently there’s a vertical chain of command instead of horizontal unifiers. For
everyone involved in the process, it is important to know who are the other stakeholders
and what are their responsibility: Process lack momentum and gets delayed because
of fragmentation in decision making and lack of common consensus on method and
prioriizing

Roadblock

Measurability is difficult, but goal and aims is not a

strategy
hairy political goal about acting more sustainable miss an actual breaking down of
targets on how to do it. ‘Reduce greenhouse emission by 30 % by 2030" can be given
as an obligation to the municipalities, but it is up to muni-environment departments
to define how to cut (mobility; energy source, more bicycles?) and how to measure &
compare (using energy stats from ..? energy source more sustainable compared to what?

FLven if national politics in Norway and over-state institutions like the I;U understand
the importance of investing in 1C1, energy; transport, built environment and so - that'’s
half the job. The steps between vision in high politics, and strategy; business model,
responsibility and why to change in all structures of the private- public governance is

currently missing.



Business
Model

Lack of affirmed Citizen insight is vital
business model (but currently lacking)
Who are ‘urban decision 10 make usable systems, citizens need to

makers’? who operate be given a voice on how they wanted it.
and manages a ZEN afier Currently both energy data and citizen
construction and building s living data is missing. City planners
done? sometimes base area specification on ideas

about what people want, more the actual
insights. 1t is counterproductive to design for
an ideal client, but are smart city initiatives
currently more aimed for a homogeny mass

of people ?

Actual citizen insight

and holistic overview
The first challange was to
gather real user insight about
how citizens prioritize in
energy and living.

The next was to unite the
stakeholders and clarifying the
different reasons, conflicting
expectation and responsibility
in a holistic manner.
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A workshop with 30 architectural

students on how they see‘their
neighbourhoods from a citi
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Citizens expect more, see
neighbourhood across administrative
borders

Include private enterprises like coffee-
shops, stores and shops into the ‘public
sphere’

Put themselves in the center, expect
services to be taken care of by ‘the
public’

put their daily life in the middle,
revolves the neighbourhood around
include non-tangibles like security,
quiet, events, parties into the public
responsibility

See neighbourhood in a further sense,
including jobs, childcare, education
wants to be able to influence their lives
in the neighbourhood (but ‘hassle-less’,
relate to the public governance in a
convenient, easy way)

reducing energy usage must come as a
natural way of living for them. And it is
important that they are individuals, not
generic stats like ‘woman 18-24’

as From the illustration of one groups ‘neighbourhood from a citizen
perspective’ it is clear that it contain a lot more then only ‘hard
facts’ about the operational run of the area. The neighbourhoods
social sphere stretches far over the geographical situation of your

rn

house, and the “public sphere’s” responsibility for you as a citizen
is fluent and incorporates all aspects of life like ensuring you get
liet a job, have child-care, maintain peace and quiet but still giving
you the possibility to cultural experiences.
What one sees hereg, is 30 citizens expectations of a
neighbourhood and connected public service providers that
events/ revolvs around a multitude of individual lives and priorities. In

gatherings

their expectation from a zero-emission neighbourhood, they have

included aspects of location, security, social, jobs and nature as
equally important as more standard ‘sustainability topics’ like
transport, building and recycling.
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The most important clues & constraints from
the workshop is listed here.

Citizens need to be involved, but
it is difficult to cater for individual

needs

If people define public responsibility

and neighbourhoods on a city scale by
including jobs and child care, it points to

the conclusion that smarter energy use and
sustainability also need to be integrated into
people’s lives, and not the other way around.
Trying to design energy- and mobility systems
on a city and neighbourhood scale, and then
afterwards expecting people to adapt to them
‘correctly’ the way they were intended, seems
naive.

For Smart City initiatives, it is a genuine need
to invite people early into the process and
gather real knowledge about citizen priorities
before, during and after implementing a new
social structure.

Here a conflict arrives, because at the same
time it is difficult to cater for individual needs
when so many of our public service systems
is based on making equal solutions for the
average of the populations. It becomes a
conflic between wanting to view Smart City
as urban ecosystems vs people live random,
casual lives.

Smart City

Citlizens
City is above

administrative silos
The public sphere is fluent from
a citizen point of view. Their
neighbourhood revolves around
them, and the expected services
around their needs and life stage/
wants, needs and individuality
shapes the expectation. Who
and what partake in the ‘public
sphere’is also fluent, and can
be coffee shops, ski-tracks, child

care and administration.

Roadblocks

How do citizens

contribute?

What are the channels between
citizens and ‘the public’? How
can urban decision makers listen
to citizen's views if the citizens
care more about simply living

their life?



Smart is a

strategie
nol operational
focus

Interview with Sales Manager in Powel
Water about selling ‘smart’ software
In municipalities



What:

Semi-structured interview

When:
20/02 - 17

Who:

Sales Manager Water, at Powel AS

Why:

Learn about Norwegian
municipalities and the potential
for smart city/ smart community
services today.

What does digitalization mean

to different sized municipalities
and what are the challenges /
opportunities today when selling
software to them? How is the focus
on digitalization and resource-

logging?

Methods:

Semi-structured interview. Same
method as explain previously with
the ICT-adviser interview.

Outcomes:

‘Smart’ in Norwegian municipality
is mostly a vision amongst the IT-
responsible in the governance, and
not for the operational units that
handle water, electricity and all the
different resources in day to day
operation.

There is increasingly more political
will and demands to log all data
for a better overview and potential
smart use in later application, but
the municipalities often need help
to define what, how and why they
must document their work.




Strategic visionaries

The Powel sales Manager described that
the people interested in ‘smart’ software
where strategic staff, often higher up in the
leadership of the municipality.

Amongst the Powel Water sales managers,
they had noticed that it was easier to
sell the benefit of Powel's software that

focused on data collecting when

a strategist higher up in the
municipality administration was
present at the meetings.

They tended to know more of the
long-term political and operational
plans of data collecting, then the
ones dealing with the daily run of
domain specific sectors like water.




In the picture (and below) one can see how
the interviewee evaluated the IT-focus in
municipalities.

Municipal scale of data-vision vs
yearly outlook

1-2 years: not interested
5-10 years: somewhat interested
10- 50/100 years: ‘smart’ visionaries

The Sales Manager made an illustration
showing how the strategic, ‘smart’ data
focus tended to go top-down in the
municipality, starting with people looking
25-50-100 years ahead.

The less of a long-term vision the people
needed to have in their job, the less they
tended to care about smart use of data and
how to optimize resource management.

On the other hand, the more operational
understanding was bottom-up, starting
with the ones having a quarterly outlook
until the next follow-up of required data
submission.

Operational units cared about software that
could help them perform their daily work
easier and more efficient. Their tasks were
however, getting increasingly data-focused.

Data logging requirement an

increasing trend

The bottom part of the drawing show some
agencies that have gotten more focus

from the operational units in later years.
Instances such as state-owned KOSTRA,
which the municipalities are required to
report to annually on water quality, status
and such, is putting more pressure on the
municipalities with new things to report.
Monitoring of assets keep getting higher
attention from the state, but often lack an
explanation to those in operational work
about how and why the data are important
and can be utilized.

Political

Smart a strategic
vision in
municipalities
Strategic key personnel tend to
have a greater focus on smart
data and how operational data

can be used to streamline and
improve the municipality services

Technically

Operational units
more concerned
with day to day

measurements
Increased focus on data logging,
but lack an explanation on how
the data can be utilized



Civie
lech
Sociely

Discovering an online, global
community who utilize data for
shaping societal institutions around
citizens needs

The background picture is from a data scraping done on GitHub of civic tech users and their
linked organizations/ communities. Gitlub is open source, and used to share code as well as a
social networking site for programmers. Mapping the synergies was done by Stefan Baack in

2015, a Dutch PhD researching civic hacking and data journalism (28,29).




What:

Desktop research

When:
20-24.03 - 17. In addition to more
research after the workshop.

Why

In the second part of the research
| participated in a master-level,
weeklong workshop course
arranged by Trondheim Academy
of Fine Arts, NTNU. The course was
called Art & Technology, and

Students participating in
the workshop will become
Sfamiliar with various
mapping and visualization
tools and platforms |..)
location tracking as a
practice within the fields
of digital art, literature,
and activism’ (50)

Outcomes:

Findings presented in this section
comes from exploring location
tracking, which led me to a variety
of open data networks and the
growing civic tech society.

From the previous research, | had
learned a lot about the drivers
for Smart City initiatives, and how
today’s challenges in governance,
economy and infrastructure is
broadening the scope of what
smart cities are supposed to fix.
In this second research phase

| learned how the ‘datafication’
of stakeholders outside of the

traditional verticals is also promoters
for how Smart City is changing from
management driven to citizen driven.

What is Civic Tech?

There are many names and different angles
for the broad term | identify as ‘civic tech
society’.

From my interpretation, | see it as any
initiative focusing on improving citizens
right, doing public good, creating civic
engagement or encouraging more
transparency with the help of open data.
The idea is based around data - often
open or participatory data - to improve
current conditions, and is a including,
collaborative community focusing on
lowering the barriers for data accessibility
and innovation in the public sector.

It has its root in volunteers with tech-savvy
skills and grass-root civic engagement
Today it has also moved over in
journalism, academia, research labs, news
organizations, companies and open source
programs. | will here introduce some of the
terms and actors, although there exist many
more.

Data investigative journalism

Is really journalism in the digital world,
but follow the trace of data to enhance
transparency and hold organizations
accountable. It can use mapping, data
analytics, data visualization and other
technologies to find stories about the
people and situations behind the data.

An example of this is the ‘postal big data;
global flows as proxy indicators for national
wellbeing’, that used 14 million aggregated
postal records from the universal postal
union. The data was thoroughly mapped

to geographic locations, as new data

points were made each time post travelled
between countries - revealing that the
routes where post move around the world
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correlate strongly with indicators of life
expectancy and GDP. For the UN this is
useful to generate situational proxies of
national well-being, as many parts of the
world lack digital records (31).

Open & Participatory Mapping

Also called community based mapping,
participatory mapping is a way of
utilizing modern cartography to highlight
the expert, spatial knowledge of
communities situated in an area.

Pattrn is a data-driven, participatory fact
mapping software that is open source
and available for everybody, commercial
as well as non-profit. It utilizes
anonymous contributions to map space
and time of an event, and has amongst
other things been used for an interactive
map of the Israeli attacks in the Gaza
attack 2014. Pattrn is a forking from
Forensic Architecture and was initiated
with a grant from the European Research
Council. It is hosted at Goldsmith,
University of London (32).

Forensic Architecture (33), Digital
Democracy (34), Igarapé Institute —
‘Fragile Cities: Plotting lesser known
urban stories’(35,36) are examples of
organizations using participatory or
open data to map human rights, city
development or simply documenting
facts in a different way. The combination
of choosing an event and pin-pointing
data location to outline the geographical

shape of a problem, is a recurring theme.

They work to make visual manifestation
of the problem so decision makers can
internalize a more holistic view with
social, spatial or environmental aspects.

Participatory is the new company policy
The way mapping is crossing from pure
volunteer work to research labs and a
different kind of business model is worth

noticing. Forensic Architecture

is a research agency, linked to
their university and exploratory
method - but they also undertake
advance research for international
prosecutors, political and
environmental justice groups
because they can map complex
situations traditional companies
do not do (33).

lgarapé Institute promote
themselves as a think- and do tank
that bring leading decision makers
and opinion makers together(35).
This way of playing up the
iterative, developing aspect of
their methodology is a break with
traditional business values like
stable and reliable. When reading
their organization statement, one
does not question their desire to
truly change existing condition;
they come across as team players
rather than star pupils that work
across and beyond the quadruple
helix.

Open networks working with
government

There's also networks of people
like MySociety, Code for America or
Open knowledge.

Open knowledge state they want to
make open, accessible information
between all parts of society as
mainstream a concept as ‘green’

is today (37). They're the creator of
CKAN, which been used to publish
over a million open datasets, along
with many other application and
events in their global network (37).
Code for America is a network

of people with the intention to
make the government ‘work for

the people, by the people, in

the 21st century'(38). Located in



Stockholm

Geotaggers World Atlas was started in 2010 by EriR Fischer. [He used Flickers
open AP to collect images posted online by everyone around the world, and
used their geo-tagged location to generate maps and “discover the world's

most interesting places and the routes that people follow between them’(39).
Geotaggers World Atlas covers every city in the world, is one man's code, based
on a company’s open APl and the collaborative mapping from people simply
going about with their daitly business. The picture above is from ‘Local &
Tourists’ where Fischer over time has used data from Flickr, Picasa and Twitter
to generate new urban maps. Deducted on frequency the blue lines are locals, the
red tourist and the yellow the ambiguous. Build with the open-source Mapbox,
Local & Tourist also spans the globe(39-41).

Maplt is developed by the civic engagement
group MySociety, and is a sofiware that
Sigure out who your representative is based
on your street name or postcode. MySociety
also use Maplt in other program like
FixMyStreet, so that the user can simply
type in their case, for example ‘tree fell

on electricity line’ and the program know
where to send it automatically: All My
Society's work is open source for both
government and citizens to set up and is
used in over 40 countries(42),




Based on

1. the structures 1'd seen
emerged in the giga-
map of current Smart
City incentives, and

2. research into the civic
tech society

[ started forming some
hypothesis for how Smart
City would develop, that'’s
explained in the model.

Smart City

Politically

Buisness Model

Technically

Cilizens

Currently;

Top-down approach where politically

o
incentives spurs business model
incentives spurs technically incentives
for achieving Smart Cities.

Continuation of text from last page.

the US, they've worked with over 100
local governments and community
organization to enable government
services to be within the digital era;
meaning simple, effective and easy to

use.

Over 1000 developers, designers
and tech professional have been
connected to government and
they've developed application like

GetCalFresh: Government food
assistance to families in need
ClearMyRecord: Clearing or
re-classify low-level, past
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Smart City now

convictions so people can
find job and housing, and
be eligible for student loans
or social services
Open data, open source and
standardized format are the
technical aspects of what Code
for America work for, but they

What’s happening;

A bottom-up approach where citizens direct
and indirect choices will influence and steer
Smart Cities regulations and initiatives.
Developers (public, private, SME’s, research
and entrepreneurs) need accurate citizen
insight to make successful new systems.

really champion that policy must be
centred around the needs of people (38).
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What:

Desktop research and visual
explanation models

Why:

After the model of how | saw the
future Smart City development, |
started pushing the boundaries of
how | in the beginning of the thesis
had defined very clear roles and
categorized accordingly to smart
city, political, business model and
technical.

Of course, these were still
important roles that would
continue to push at the Smart City
concept from different angles. And
they could also be useful hats to
sort stakeholder intentions by, but
at the same time; the development
of smart city was mirroring the
complex, intertwined problems it
was trying to solve.

Aligning the systemic of smart city
to Complex Adaptive System (CAS)
explained the fuzzy processes that
had emerged better than the linear
management approach.

With citizen co-creation stated a
strategy from both EU’s EIP-SCC
and the civic tech society, it was
affirmed as a priority from the
traditional institutions as well as
the new forces in public sectors.

Methods:

Visualizations & Explanation Models. | used
concept models and visualization as a way
of defining the frames for my findings. The
colour coding from the main giga-map was
re-used, but | also introduced a new, equally
important factor: yellow for citizens.

Outcomes:

From exploring CAS | also learned about
David Snowden and Cognitive Edge (43).
Drawing on CAS theory, they have developed
a framework for how to quantify micro-
narratives (the short, un-complete and
extremely human way we interact with each
other when we tell a story) to measure
emerging trends and pin-point sentiments
amongst masses.

Different from social media and big data
sentiments, the only bias in this framework
was the respondent himself. In one question
format, they had utilized exactly this, so the
respondent self-assessed his answers.

By doing so, one avoided the generic
middle-line and population summaries one
get from surveys and stats measuring by the
average. Instead one could see how people
self-signified their own priorities

When aligning the process in Smart
City development to CAS, and using the
questioning format from Cognitive Edge,
| had a structure and strategy for how |
wanted to address the problems | had
identified during the research.
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CAS: A theory based on emergence,

patterns and iteration

The same way Helsinki Design Lab identified that our current social structures
have left us skilled at engineering solutions, but often unable to see the real
and sophisticated nature of the problem - our current social structures have
also left us eager to simplify situations into repeatable explanation models.
Generic systems and universal truths where cause and affect always follow the
same pattern is easier to grasp and consequently easier to engineer solutions
for.

CAS on the other hand, does not follow any over-arching law with predictable
outcomes. The system explains how you have agents, in this case; citizens,
industry, politics, civic tech, technology and many other who affect direct or
indirectly our social system. The agents interact with each other, connect and
repel in unplanned and unexpected manners and take the many experiences
with them when interacting with other agents. This random process is constantly
evolving, but regularities will emerge and grow into patterns. This is where the
feedback loop starts, because once you have regularities they will inform the
agents behaviour, which will again trigger another kind of behaviour. The key
factor here is that the agent co-exists and affect each other all the time. They
are always adapting to new trends, which forces the system to be in constant




motion. Cities are constantly
changing

When one describe the quadruple
helix as the solution for Smart

city, one is in short describing a
complex, adaptive system. The
agents will always inform and co-
create new trends for how and why
we do smart cities.

A strategy for staying adaptive
This is why the top-down managed
approach of developing city
systems where policy spurs
business, spurs technical solutions
and is implemented unto citizens
in the last instance, fit very poorly.
Smart Cities today are being
shaped as circular economies,
where governing structures and
business solutions needs to stay
flexible and work together with the
citizens as co-dependent agents.
To develop adaptive systems, one
need to be able to
1. read the ‘citizens city that is
above administrative silos’, and
2. develop tools that are, in the
words of Code for America,
within the digital era; meaning
simple, effective and easy to
use for the citizens.

Although smart cities are seen
as offering solutions to pressing
global challenges, mainstream
strategies do not yet offer an
in-depth understanding of’
correlations and causalities
between different urban systems
and fail to address the links
between ‘sofi’ (economic, ecological
and social) and ‘hard’ (engineered)

systems

DACAS, Data and Cities as Complex
Adaptive Systems, (14)

Walkable within 10

Making sense of complexity in order to act
Accepting that Smart Cities is going to be a
challenge to develop solutions for as they're
constantly changing, means finding ways to
spot emerging trends amongst citizens to
inform good decision making.

Below is an example of the triangular
question method used by David Snowden
and Cognitive Edge in one of their software
solutions. | have framed the alternatives

to fit mobility. From cognitive science, they
knew three options would force people to
think more consciously about it, whereas on
a linear scale people tend to just place their
answer quite quickly. When asked to show
were their priorities lies within a triangle,
they had observed that people moved the
dot around a bit, until they found the spot
they felt comfortable with (43,45).

With self-assessing, personal sentiment
was quantified into percentage and ‘hard
facts'. It also reveals contradicting answers,
like ‘I like to walk, else | do not care about
accesability. Bus is not for me" which would
maybe not be picked up on in traditional
surveys on how important sustainable
transport is for you.

What is a good connection
between home & work o

you? _
Not important
o me

20 minutes bus
minutes ride



Smart
(,ily
Manager

A new role
emerging and the
responsibilities are
holistic, but difficult
to enforce



What:
Workshops meetings and visual
explanation models

When:

07/04 - 17: Workshop/discussion
about 'Big design: initiatives in
politics and society’, hosted by Big
Design & Trondheim municipality.

20/04 - 17: Workshop/ discussion
‘Defining the smart city manager
role’, with the Powel Smart City

Why:

| was invited to both workshops, and

the discussions helped synthesise and
affirm views about what priorities will be
important for Smart Cities in the future.

Outcomes:

From the discussion in both workshops, and
the business model canvas we used in the
second, | made a summary of key role and
responsibility of what we defined as the
Smart City Manager. This role is an intended
user of my final service concept.
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Big Design Workshop

Big Design is a community based in Trondheim, who's undertaking a project from
strategists within Trondheim municipality about opening data to spur innovation.
Hosted by the municipal partners, they organized a workshop to discuss design
thinking in politics and society. On their agenda were questions like; which initiatives
must be done in order to incorporate human centred principles in the municipal
work, other public sectors and influential businesses? And may this initiative be

an independent organization outside of the public administration, or should it be
established within the public - or maybe both?

Learnings

The discussion was about what Big design is, how the public sphere is structured now,
and if it is possible to predict societal trends to adjust public organization-culture
proactively.

Listening to the municipal strategist explain their work, it became clear they had a
clear goal about incorporating citizens much more in the daily run and mind-set of
the municipality. They were working internally amongst the leaders to promote why
the citizens view on the municipal services matters, and how to plan municipal work
routines and policy goals to be more flexible.

Many administrative structures were heavy and difficult to manoeuvre, which could
make it difficult to change existing procedure. They were interested in new ways of
working in the public organizations.



B0 RE . Effirient cheeison JAIALYTICS

e gy troua
dinhlization

LLTAT, .

SHAAT €Ty . NET . tem
i i Chizen Insgfit> - =

g, a
. 0 —
'a — O— AE
Q- CrEAPON O O
- H--a-:l'l"-'
- (T
Py

CELF - SmadIcE

Prwsards
BURTADY, iy

Deber gy
Pramdate

i Y Ea g,
'.,.‘..-.-r_-

Coenureny  Luunse
L w s gy
Podrers lersasleciar of

Jutvuded o tha

Lrhs daie

Unoevtaaing bt §
" " T
Meltinlix b iy ‘ I =

Powel Smart City Workshop

This workshop was initiated because the Powel Smart City group wanted to gather
and formalize their combined knowledge about Smart City, into a business concept. |
participated, and did not facilitate any of the workshop activities, but will explain how
the business model canvas was used.

Business model canvas
Innovation Norway describe the business model as a way to investigate how your
company should implement the business idea in practice. It addresses questions as:

What are you going to deliver?

Who is the customer?

Who are friends and competitors?

How do you sell?

How do you get paid?
- How do you deliver?
The business model canvas (BMC) is a way to identify customer segments, value
promise, channels, customer relationships, revenue streams, resources, core activities,
partners and costs (46). In the workshop, we used it as a discussion platform, were we
iteratively pinged ideas about what smart city was now, and where we thought it was
going. It was a method to concretise a potential business model in an early phase.

Learnings

In the business model, we identified needs and ‘what’s need solving' for the people in
charge of bridging the current gaps to future smart cities. We could see that many of
the challenges they faced were complex and fuzzy, often dealing with company culture,
defining political goal and aims, as well as data interoperability. Based on this we
defined the Smart City Manager role as potential market for Powel.
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People figurines: Gan Khoon Lay from the Noun Project. Composition: Kristin Rovik Gabrielsen



Close the gap between citizens
and city administration. F/nable
citizen co-determination rights
in city development

Above is an illustration of the SMC
role, and how it has responsibilities
to both the public offices and the
citizens. Beneath is the SCM persona
created after the workshop.

Role & Responsibility of a
Smart City Manager

The Smart City Manager is a role, not
necessarily a fixed position. It is an
emerging role, but they have a strategic
role in bringing across Smart city
development in their area.

This requires the city to be smart across
all sectors and in cooperation with
relevant stakeholders internally and
externally.

A smart city manager's role varies,

and it is a role the person or group has
gained in the upper management of
the municipality; where he must relate
to different approaches, digitization

processes and management levels and find
different solutions for different groups.

At the same time, the various initiatives must
be brought together under a unified Smart
City umbrella, which can also be the SCM's
task to define and set the course for in an
iterative development process. The position

is multifaceted and is increasingly a position
that links residents’ needs and wishes with the
administrative decision-makers process.

10 enable a ‘Citizens city’ is at the heart of the
Smart City Managers role.

After the workshop, London has launched
their search for a Chief Digital Officer (CDO)
to make public services more accessible,
efficient, and better suited to the needs of
citizens. In the mayor's job description, he
writes ‘the CDO will have to show leadership
across a complex range of stakeholders
whilst also understanding where the

latest tech solutions can make tangible
differences to the life of the city’(47).



Add-on, analytics and visualizations for urban descision mak ® —  Powel®@——
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Hardware and sensors, loT materiale @ Disruptive Technologies @——————

Academia, research, new insight, unknown unkno @ ZEN-@

New structures

From the Powel Smart City discussion, where we talked about how the old
business models are challenged by the holistic approach of Smart City services,
I made this overview of a potential, new Smart City business structure.

Smart city has become a description for changes on all levels; innovating,

new research in academia, 10T and smart sensors in the public cityscape, ICT,
networks, clouds and data interoperability between stakeholders and analytics
and visualization of big data to facilitate urban decision makers and better
policy making.

This call for a holistic, circular approach when developing new services.




Smart City Se rvice Model of business structure for a new Smart City market,
. where companies become ‘service entrepreneurs’ testing the new

Entrepreneurs v market. In reality; collaboration between partners would be
more unsystematic then showed in the figure. Natural feedback

loops of new development within one area would influence
the others, and could go across and form partnerships. It is an
eclectic development, with distributed “business nodes’ working

together.

—Software-development-partner@——Developers'@

Solo Agents or
Smart City Service Entrepr:

New partnerships and potential markets

The model is thought of in the following order; a need is identified, a new
service needs developing for a city or municipality. The specifics of that service
will probably need input from more or all aspects, and fork into the lanes of the
figure. Powel is placed within this business ecology, together with examples of
other companies dealing with other aspects.

Together they form a distributed ecosystem of partners, that represent nodes in
the smart city business network.

Since everybody is figuring out the fuzzy edges of how smart city and the new
business model works, my final service concept could also have a market in the
other SC partners.



Chapter
Three

Problem,
Context & User
Definition



In this chapter | first present
the problem, context and user
definition.
| then combine the definitions
and sum up what | aim to
achieve with my concept.



Chapter 3: Definitions

Problem Definition

Smart City term

is broadenin
Irom the desktop research
and linkages in the giga-
map a larger, multifaceted
Smart City started to emerge.
Partof a holistic plan, it was
addressing how to restructure
Jundamental systems in our
societies

Actionable

oulput
Value of Smart city lies
In economy; creating new
industry; enable citizen
co-creation rights and
making systems that provide
actionable output

Actual drivers
in large, Norwegian
municipalities for SC

nitiatives;
1) The green shift; Fluffy
terminology; but refers

to an idea about acting
sustainable’(quote).

2) Create new workplaces
and businesses or keep the
ones you have in a new
wrapping.

3) Citizens wellbeing. theyre
smart, but also demanding
citizens

Smart Cities in the big picture

In the first research phase | had many important
findings about smart city. Some were about data
interoperability and the efforts put in creating
common API's and data standards to enable

a Smart City market that was big enough for
businesses and developers to invest in. OASC, which
| had originally focused my scope around, was part
of this interoperability aspect of smart city. But
because | discovering underlying factors for data
standards, | broaden the scope beyond the OASC
network.

Part of solution to societal problems

OASC, FIWARE, CKAN and many other open data
advocates, were part of a bigger, political movement
that saw open data, circular economy, l1oT and
indeed Smart Cities as a way to adapt societies to
the challenges of globalization and more fragile
and interconnected systems.

For governance, it was a combination of political
polarization, less trust in authorities, rising demand
for transparency and effective decision making,
more demanding citizens and expectation of better
services. This was closely connected to the pressure
on economy; automation and digitalization,
declining jobs in traditional markets and how data
had become an increasingly valuable trade object.

On top of that you had the combination of the
need for better resource usage and smarter
infrastructure to cater for a growing urban
population. Shaping up the economic and social
structures to be more sustainable was a driver for
better urban mobility, buildings and infrastructure.

The morality angle

The interoperability standards that was in motion
were all around open data, open source and free
and equal usage for big companies and small
entrepreneurs. Seeing that in the current political
climate of global connectedness versus nation-
state protectionism positioned smart cities as
moral entities and democratic concepts.

Citizen co-creation an executive decision
Many of the problems mentioned above came down
to how citizens were involved in the transformation



process to smart cities.

In the words of EIP-SCC and Horizon 2020
lighthouse projects: ‘The goal is to facilitate a
successful transformation towards intelligent,
user-driven and demand oriented city
infrastructures and services’ (48) and ‘Facilitating
conversation between stakeholders so, citizens'’
voices are not only heard, but instrumental in
solution design’ (49).

... and in the smaller picture

From the more hands-on research activities with
Norwegian smart city initiatives the problems
were more process related.

Administrative silos

Mapping the decision-making journey showed a
lot of problems with administrative silos. These
took shape in hairy political goals, undefined
mandates, bottlenecks and confusion as to who
have veto-rights and responsibility of what in
the current process flow. The chain of command
operated in vertical silos instead of horizontal
unifiers linking the whole process.

Need citizen insight

Aside from the fragmentation, the other key
point was the lack of decision based on citizen
insight. But it was, as affirmed by EIP-SCC a goal
for smart city initiatives.

Citizens live random, casual lives

The workshop on zero emission neighbourhood
from a citizen perspective identified many
individual expectation from a neighbourhood.
Naturally people valued personal experiences
and which surrounding facilities they wanted
differently, but they were very inconsistent
about which service provider they felt where
responsible for providing the different services.
Responsibility, roles and processes in our current
public system is difficult to comprehend from
both an administrative and citizen perspective.

| had also discovered other topics like lack of
affirmed business model or use for a data library,
but | deemed these the most important cases to
build the problem definition on.

Horizontal unifiers
are important
(but currently it is

administrative silos)
The importance of having
‘ambassadors’ within the process,
to unify the different political
and administrative borders is
tmportant

Citizen insight is
vital (but currently

lacking)

10 make usable systems, citizens
need to be given a voice on how
they wanted it. Currently both
energy data and citizen living
data is missing

Citizens
City is above

administrative silos
The public sphere is fluent from
a citizen point of view. Their
neighbourhood revolves around
them, and the expected services
around their needs and life stage

How do citizens

contribute?

What are the channels between
citizens and ‘the public™ How
can urban decision makers listen
to citizen’s views if the citizens
care more about simply living

their life?



Problem
Definition

How to give urban decision makers a
more realistic view of citizen’s actual
priorities?



Including citizen perspective
is a political goal on its own,
and could act as a horizontal
unifier for the administrative
silos within smart city
initiatives

Economy,
Sustainability,
Citizen co-creation

rights

Horizontal unifier:
Unrevealing citizen priorities as a tool unifying the different stakeholders across
political, business model and technical incentives

More chance for successful implementation because solutions founded in real,
actual needs:
With actual knowledge about how people prioritize, travel and work you have a
much better starting point for developing service systems that will actually be
used and functioning

Smart City (Iterative) prototyping is inevitable, but just get started already:
Cities are already smart, but a challenge is getting urban decision makers and
other actors to extract and utilize the public knowledge that is already available
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96 Context Definition

From:;
Management driven

Smart City Vision
Politically
Business Model

Technologically

Most of the smart city initiatives described
in the first research phase, come from a
traditional managed approach.

It can be illustrated with how political
institutions gets approval for funding in
for example Horizon 2020 projects, then
research centres, universities, private
corporations and municipalities apply

for project money, then technology gets
developed - and when the whole system is
tested and proved - it is implemented unto
the citizens.

Sometimes the technology might spur
a political incentive, a novel law change
a business or a new market push the

development of an interoperability
standard - but even if it varies

a bit in the higher levels of the
value chain - itis still a top down
approach were managers control
the nodes of the network.

The problem of this framework, is
it is easy to cast Smart City in the
shape of a surveillance system.

A city embedded with sensors,
with analytics preformed, stored
and owned by corporations or
the government gives full digital
control to only one end of the
scale. Even if the intention is
initially good; to improve city
infrastructure, reduce crime,
optimize healthcare or lower
emissions - the line between
open information systems and full
digital control is a fine one (8).

This systemic management of
Smart City is part of the problem,
as already identified by EIP-

SCC. To achieve successful
transformation towards intelligent
city infrastructures and services,
citizens' voices need to be
instrumental in solution design.
The development must be user
driven and knowledge transfer
much more citizen bottom-up then
it is today.

As described in the civic tech
section, change is already
happening. Outside of the
traditional blocks of decision
makers, development with open
code, open data and participatory
user input is changing many of the
default institutions in our societies
towards a more responsive system
of governance.



In this new kind of citizen
driven model, citizens are
both at the beginning and
end of the smart city vision.
Their input is helping to shape
the technical, business and
political tools to achieve all
the things we want; better
infrastructure, reduced
crimes, better healthcare and
sustainable resource use. And
as new technology platforms,
business and political system
are implemented in society
in a way citizens agree on,
the smart city vision moulds
accordingly.

This co-creating method
makes the complete
difference. Instead of taking
the traditional, managed and
engineered route where the
smart city vision is decided
beforehand accordingly to a
set ‘requirement specification’
the results can be evaluated
on an ongoing basis. This
allow the smart city vision to
change and adapt iteratively,
fitting the current situation
instead of one six years back.

A pillar of EU’ DSM strategy is
to create an environment for
digital services by designing
rules that match the pace

of technical advances.
Technology will develop

fast and so will citizen'’s
expectation from their public
systems. This is a flexible
approach, which allows for

a shared smart city vision
between public institutions
and the citizens and it also
fit the idea of SC as moral
and democratic concepts.

Solution approach

The citizen’s neighbourhood workshop showed
that citizens experience of their city is above
administrative silos, that is was difficult for
decision makers to extract their point of view
and that it is important that citizens are seen as
individuals, not generic stats like ‘woman 18-24'.
Implementing the triangular self-assessed
questioning method in societies could give more
nuances, see conflicting behaviour and priorities
and hopefully spot emerging trends amongst the
population. To develop adaptive systems, one
need to be able to read the ‘citizens city that is
above administrative silos’, and develop tools
that are simple, effective and easy to use for the
citizens.

The civic tech societies had a way of documenting
facts in a different way. The combination of
choosing an event and pin-pointing data location
to outline the geographical shape of a problem,
was a recurring theme. They work to make visual
maps and manifestation of the problem so
decision makers can internalize a more holistic
view with social, spatial or environmental aspects.

To;

Cituzen driven

Citizern

Vision

Politically I

Business Maod<

@

Citizens co-create in
shaping the smart city
pision

Citizens



Context
Definition

Smart City outlook is changing from
management driven to citizen driven



By mapping populations
according to citizens self-
assessed parameters, one can
quantify sentiments and make
visual maps of situations to
support decision makers and
include citizen’s opinion in
policy and SC initiatives

Complex Adaptive
Systems, Open data
Self-assessed
priorities,
Geographical
maps of abstract
sentiments

A way out of the average:
Mapping citizen’s priorities and quantifying for decision support, based on the
citizens own assessment of how they want to use their time and resources in
that geographical area

Visual maps & manifestation of situations
A more holistic view with social, spatial, environmental and other relevant
aspects to inform decision makers of current situation. The existing networks
and documentation for building maps on open data and open source is sound

No lagging:
Having a way to get situation overview real time, without lagging between
emerging trends and information to decision makers
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User Definition

Bridging the gap

Linking the bridge between city managers
and citizens is really what's at the core of
the insights from my research. Bridging
the gap is my strategy for unifying
administrative silos in current city
structures, as well as promoting citizens
input in decision making by finding new
ways to extract and visualize the ‘citizen’s
city’ to decision makers.

Even with citizen co-creating on the
political agenda of the movements that
fund a large part of smart city initiatives,
this is still a very difficult task.

As identified from the workshops; what
are the channels between citizens and
‘the public sphere’? How can urban
decision makers listen to citizen’s views
if the citizens care more about simply
living their life?

Complex ecosystem of stakeholders
I've also discovered a very complex
ecosystem of different actors in the
SC ecology, for me firstly divided into
political, business and technical. The
quadruple helix is another division
model where government, academia,
business sector and citizens need to
be considered equal players in the
innovation system. Citizen initiatives is
also coming up as a core player.

And for all the main categories, one

have a myriad of lesser nodes within

the network. ‘Citizens’ is divided into
roles as neighbours, homeowners,
electricity users, workers, commuters,
water subscribers, costumers, users

and consumer. The ‘Smart City Service
Entrepreneurs’ model is another example
of how the categories are divided into
sub-categories, which are all trying to

position and find their role.

SCM role

The Smart City manager is a role
meant to navigate between all the
different stakeholders and their
emerging agendas.

His mandate might not be fully
defined, but he works across
barriers and stakeholder’s groups.
Internally in city administration
he has responsibilities to
strategic group, domain leaders
and operational service groups.
Externally he has the responsibility
of bridging the gap between
citizens & administration

challenges

A key challenge here is people

live individual lives (average

does not cut it) and area specific,
geographical location. Because
successful smart city initiatives are
depending on citizen insight and
people in a small town of Norway
will probably prioritize differently
then citizens of London, it is
important for a SCM to gather how
citizens want to use their time and
resources in his geographical area.

In the persona description SCM is defined
as working within the upper level of the
municipality management. He might
also be from a company looking to
position themselves as service provider; a
private think tank organization working
on urban development, a political
ambassador or other backgrounds.
For simplicity; I will use the problems
identified about SCM as a municipality
strategist in the argumentation.



People figurines: Gan Khoon Lay from the Noun Project. Composition: Kristin Rovik Gabrielsen
Strategist with
many faces
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Operational — Budget Knowledge — Ambassador  Forward- looking Visionary Inclusive
Internally in city Externally SMC has
administration SCM the responsibility
has responsibilities to of bridging the gap
strategic group, domain between citizens &
leaders and operational administration

service groups

Responsibilities
Define smart city initiatives based on emerging
trends

Create citizen s knowledge base to support
decision making and policy

Fducate leaders about Smart City leader style &
mentality /user centred city services

Challenges
Creating the channels
How can urban decision makers listen to citizen'’s
views if the citizens care more about simply living

their life?

In-depth and area specifie knowledge
Because successful smart city initiatives are
depending on citizen insight, it is important for
a SCM to gather actionable data about how
citizens want to use their time and resources in
his geographical area.



User
Definition

A new role emerging: Smart City
Manager



The Smart City Manager
as described here is not a
specific job position, but a
role constructed in the Powel
Smart City workshop. The SMC
concept does however, aligned
itself to similar ideas.

Emerging role,
In the middle
of stakeholders,
Diffuse mandate,
Holistic approach,
Strategist with
many faces

Diffuse mandate that will co-evolve with the role:
The SMC concept aligned itself to similar ideas about smart mentality and a
holistic-, interdisciplinary- and humanistic- over technological approach. In
October 2015, the Brussels-Capital Region hired Céline Vanderborght as an
actual smart-city manager:

‘What interests me in a smart city is the actual city: The way 1 see it, “city” should
always take priority over “smart”. The challenges cities have to meet are huge:
population, resilience, energy, mobility and so on. Technology is now contributing its
solutions to these issues via the smart-city approach. ... ... test benches where a
smart cily tests the citizens’ requirements. Sometimes, the citizens themselves
test and adopt new platforms which are completely different from traditional
services, such as Blablacar, Uber, AirBNB and so on’(50)



Service
Vision

From smart use of operational data to smart
understanding of the citizens in a city

The aim is to develop a concept where each
Smart City Manager in different geographical
areas can measure and display what their
citizens cares about. It is a

« digital tool to materialize citizen’s opinion
based on the citizens own assessment of how
they want to use their time and resources in

that geographical area

» so decision makers can do more informed
decisions






Chapter

Four

Concept
Development




With the problem, context and
user definition combined into
one service vision, a concept
was developet and its feaibility
tested.



With the problem, context and user definition
combined into one service vision, work started
on how to utelize the triangular answer method

as a way to gather area-specific, self- assesed
citizen insight. Below is the concentrated sum
up of trying to define a service concept.

Elements of Ideation:




How to do Smart City?

1) Smart Cities are changing from management driven to Citizen
driven

2) Smart Cities are complex adaptive systems (iterative and
changing)

3) The problem is descion making. The main challenge for each city
and town is making decisions in how to do smart city (they need
guidance)

4) A company which can provide detailed information about the
citizens within each city have a huge business advantage (because
they have know-how on each city that the municipality themselves
are lacking).

Your business has insight? You have power.

Smart City applications will change accordingly to which
population, which political goal and which city. Which mean that
businesses meant to deliver smart city services in this landscape,
must be able to deliver services accordingly to the citizen’s
priorities and driving forces in each city.
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After ideation around the key insight, | came
up with a concept involving both SCM and
citizens.

The idea was a platform hosted and
operated by Powel, which had two
interfaces; one aimed at the public and one
aimed at a SCM.

Towards the citizens the aim was to extract
insights, and towards the SCM to visualize
citizen insights in a actionable way. The
method for extracting information was the
triangular format.

Use city specific insight about citizen
priorities to costumize smart city business
solutions for each city:

Use citizen priorities insight as a tool
when working on the disruptive market
changes that is happening within specific
domains.

FExample; Powel will need to help ener-
gy companies with adjusting to the new



The design will have two interfaces;
One aimed at the general public
And one aimed at a SCM or one with similar tasks

The Ul towards citizens needs to be easy, quick and user-centred
Probable outlining of the concept Ul directed towards citizens:

Content based on open data and citizens has free usage of system

Free software solutions, based on maps and information generated

from open data, that citizens can use when they are already in a state of
figuring out one exact problem.

Citizens self-evaluation = one data point

They would limited the search scope by a set of parameters, and self
asses the importance of the parameters. How they self-asses would not
be interpretated by anyone else, machine or people. Afterward, what one
would get is one data point about how one citizen evaluate this exact
situation in @ moment when he cares about it.

Ask citizens in a moment it has relevance for them
The important thing is the citizen would not be doing the task for anyone
else then himself. It could be a search engine that is useful for him in the
moment, when he is trying to decide on something.

Abstract sentiment is located in the physical world

The self assessed evaluation is geo-tagged, locking the data point to a
geographical area. It would work much the same way a app can register
your location in the background of the program running, for example
using your GPS signal to deduct the best route from Ato B

Information anonymized

The self asseded evaluation would be anonymized, so it cannot be
associated with any particular individual. Privacy settings are already
regulated by law, an will only be strickter in future



My Trondheim
User involvement in smart
cities

i, and welcome!

Hei og velkommen! Thanks for taking this
Takk for at du tar sperreundersokelsen. survey

‘My Trondheim’is a
survey about how people
in Trondheim use their
sin og hvordan de gnsker at mobilitet, city and how they want
nabolag og bybildet best knyttes mobility; neighborhoods
and cityscapes to be linked
together for the life they

prefer

Mitt Trondhein? er en survey om

hvordan folk | Trandhjem bruker byen

sammen for det hivel de helst vil ha

Test concept feasibility

To test my concept feasibility, | wanted to prove that it was fairly easy to get useful
data about citizens, that smart city managers could use. A lot of Smart City data
collection these days is focused around sensors, 10T, machine learning or big data
streams from for example social media.

Although this is certainly useful, I know from design research that qualitative methods
that allow the user to expand a bit more on a subject often tend to reveal ‘unknown
unknowns’ that could end up being the founding insight for your concept.

Questionnaire

To explore the ‘citizen’s city’; the one who revolves around how you feel and which
stage of life you are in, | constructed a questionnaire to send to people living in
Trondheim.

A questionnaire is still a quantitative format, with a set of predefined questions.
However, to say something about why people choose to live in a city and how they
prioritize when they find a place to live or move around the city, | designed the
questionnaire based on the triangular self-assessing format. | wanted to get people to
deliberately choose, and position their motivation for living in the city, the reason they
chose one transportation method over another and how they experience they leisure
time vs obligation time within the triangle.

By doing that the answers where always given in percentage and the priority showed
in comparison with the other response alternatives. The triangle method ensure that
the dot/ the user position is always 100% of all three alternatives combined.

Another advantage with the question format, is it is quick to answer, and gives the
user a visual perception of proportion instead of written numbers.



. - 50 % Car
This is how 1 originally wanted to structure 40 % Walk

the answer options. Using the triangle 0 % Publig
method ensure that the user position is
always 100 % of all the alternatives. This
shows the priority in comparison with
the other response alternatives, it is quick
to answer and gives the user a visual
perception of proportion instead of written
numbers.

Car Public Transport

To sum up, | wanted to see how much knowledge about people’s individuality and how
much of ‘citizen’s city’ | was able to extract from a 2-minute survey.

49 valid data points

| sent the questionnaire through email, social media and friends. The survey lasted
for a week and in total 80 people answered it. To geographical pin-point where the
answers came from, | asked for the participant’s postcode at home and at work/ study
place. By doing this, | was also indirectly asking for their most frequented commute
route, in case | wanted to deduct something about movement lines in the city
afterwards.

Although | spent a lot of time searching for it, | was not able to find an application
where | could structure the answers by triangle. In the end, | therefore made

the answers alternatives as slide-bars, and wrote that the user must fill out the
alternatives so they combined make up 100%. The problem with this was that one
could not guarantee that the options combined were 100%. | set the limit for each
question between 90 and 100 %, and after verifying the total percentage, plus
discarding some answers because the postcode was not in Trondheim, | had 49
answers as a valid data set. Questionnaire is listed in appendix C.

1 needed to structure the
questions with slide bars since

1 did not find any program
where [ could ask in triangle
Sformat.
. . . Bevegeisesmansin | Trondheim
In this exact question, since
1 was no longer limited to 3 Hhille trasmsponimiddel buser du mest

i gy e pd Tarben & Trondhem? Pyl ul

s e B 08 samied uinger 100 %

options I divided the ‘walk
and bike’ alternative into 2
answers, to get extra info. The
user then had 4 options: walk,
bike, public transit & car.
Afierwards, when reviewing
the answers, [ could still
combine bike and walk to
simulate the 3 options from
triangle - but I also had
specified walk and bike % if
needed




The questionnaire was divided into 4 subjects

_F?!! irun chée purklens som passer for

Jixg Br mann

ey har hppmmeboende bam
Jeq) har prevat bl

Jeq) arbeider studerer

Alder

“Hvor ferdes du mest?

Postiiummst hjgrmims

" dobit og karriers

0% 50%

"Familie o4 partner

0% 50%

Personal situation:

The first page identified the person. They
were asked to fill in the boxes that were
appropriate for them:

Options:
- Female
Male
Have children living at home
Have private car
| work or study
Age (filled out manually)

Where do you travel the most?
Postcode at home
- Post code work/ study place
(filled out manually)

Personality of Trondheim:

The second aimed at figuring out
personal sentiments for choosing to

live in Trondheim. This was a ‘triangle
question’, where options needed to come
in percentage. | divided reason for living
in the city as ‘personal relations’, ‘work
& career’, and ‘experiences’. As with

the transport question, in this question
| split ‘personal relations’ into ‘family

& partner’ and ‘friends’ to get more
detailed information.

What's your motivation for living in
Trondheim? Fill in the alternatives so
they together constitute 100 %
Options:
- Work % Career
Family & Partner
Friends
Experiences (nature, culture, hobbies,
new opportunities)



Movement patterns in Trondheim:

The third was divided into 2 triangle questions. The
first one asked for preferred transport type, the
second for the motivation for transport type.

Which mode of transport do you use most?
Walk
Bike
Bus & public transit
Car

How do you prioritize in relation to the mode of
transport?
Saves time
Economy & price
Experience of health, flexibility and other
personal reasons

Daily life in Trondheim:

The forth was also divided into 2 questions. The
first one asked what you prioritize having near your
home, the second for how you characterized your
time usage.

Fill in the boxes of the things you prioritize having
within 15 minutes’ walk from your home
- Food stores
Cafes
Restaurants & bars
Parks
Public life and social meeting points
Shops & stores
Natural outdoor areas and hiking trails
work/ study place
Bus stops
Parking
Children’s facilities (playground, school etc. ...)
Gym
Other things?

How would you characterize your time usage?
Impulsive & spontaneous leisure activities
Daily commitments
Planned leisure activities
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oy e clear trends on it own, like
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the data come alive Fotkatv og - important facility to have close

With 49 data points from i 10 home for all regardless of age
people living in Trondheim, Bussbe: o3 and location.

| started exploring ways

of making the data come o Haturige _
alive. How could you use _
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value to personal sentiments?

How could you combine the . _
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good decision making?
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Early exploration of citizen’s narrative within an interactive map

Here the 49 data points from the questionnaire is put into their ‘home address’, the
postcode they gave as home. The different colours are postcode measured after city
proximity, and the lines are daily commuting routs with their quantified experience
of living in Trondheim. What | wanted to explore was; how to pin point personal
narratives and creating storylines within a geographical area? Drawing qualitative
histories from quantitative data, and using percentage to validate the accuracy of
personal sentiments? could this be useful information for a city manager?
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T Individualle stiler

& Jobb og karriere 0-19%

£ Jobb og karriere 20 - 39 %
&F Jobb og karriere 4059 %
& Jobb og karriere 60 - 79 %

I Jobb og karriere 80- 100 %
- Grunnkart
— — e ————e—
Spongoal
Harsa

Trolla

Trondheim by career ambition

| also worked with mapping the outstretch of a percentage. In this case, | classified
all the answers after how much they prioritized living in Trondheim because of work
& career. Although 49 data points is not a big enough sample to conclude on, in this
mapping it showed that they who prioritized career the most (60-79%, and 80-100

%) for choosing to live in Trondheim, where living in a little area in the city centre.
Interestingly enough, the third group who lived in the most concentrated proximity to
the city centre, were the ones giving work the lowest reason (0-19%) for choosing to
live in Trondheim.

This information could say something about ‘the personality of downtown Trondheim’
or it might relate to completely other factors. However, it confirmed the idea | had
picked up from civic tech that using geography to outline a situation adds an extra
information layer. With a big enough sample, you could start to deduct something
about citizen’s city by geographical areas.

Jobb og karriere 40 -59 %

11 stk

% 157km* [] 72.8 km ¢ 2 B0
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Trondheim: Health and personal reasons o5 MoTvatos -
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Testing how to make the data come alive

Geographical concentration of personal motivation for choosing transport mode.
Intensity of colour increases with percentage. Purple is ‘Health, flexibility and other
personal reasons’, blue is ‘economy and price’, green is ‘timesaving’

Trondheim: Economy as mativator
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Trondheim: Timesaving as motivator
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The last one is a map of all motivation in a pie chart, with each pie chart representing
one answer. such a geographical overview of people’s feelings for choice of transport
could be useful for urban planning offices and smart city incentives on public
transport systems. The display is made with the free software Tableau, that base it is
maps on OpenStreetMap, an open data initiative.
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Testing how to make the data come alive

Looking at the data in long, linear lines gave an interesting perspective of people’s
priorities. Suddenly one could see potential connections that would be difficult to
spot from a matrix or spreadsheet display of the same data.

The graphs are built on the free open source visualization framework RAW, which
has the goal of making visual representation of complex data easy for everyone.

A\
k? Work & Carrier

Friends

ol
Experiences Unknoy
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Testing how to make the data come alive

I also looked at structuring the information to different groups. Beneath is the
ranking of facilities close to home from the questionnaire, here categorized after
citizens ‘daily necessities’, ‘surrounding environment’ and ‘personal activities'.

City Periphecy Two
Distant Commuters

ity Centre
City Periphecy One

Suburbs

Downtown

Daily Necessities
Bus stops grocery stores Parking Playground & schools ‘Study/ workplace

Surrounding Environment
Parks Natural ouldoors areas & rals  Stre e & public spaces

Personal Activities
Restaurants & bars Training Centre. Cafees  Retail & shopping

Distant Commuters
1

Suburbs

City Centre

Downtown
1

Bus stops Parking Playground & schools Grocery stores



Here the same information is displayed after responsibilities for city service
domains. This could be an interesting way of bridging the way citizens prioritize
what's important to them in daily life, and seeing how that reflect to how city
operational groups are organized.

City Periphecy Two

Distant Commuters

City Centre

City Periphecy One

Suburbs

Downtown

© Urban Planning Office
o Unit
Bus fiops. ‘Study/ workplace
©Municipal Engi
Bus stops. Parking
Parks Playground & schools Street lfe & public spaces © Municipal Maintenance
grocery stores Restaurants & bars Training Centre Cafoes Retai & shopping © MuNicipal Dir. Culture & Business

Distant Commuters
1

20 - — -
0

60
40
20
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N
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60
40
20
City Centre
100
80
60
40
.
0 . TSN 0 0 W 8NN
Downtown
100
80

60
40
20

0,

f
Playground & schools

Natural outdoors areas & trails Street life & public spaces



| 7031
| 7033
| 7054
| 7012
| 7081
I 7050
I 7014
7030
7040
7021
7550
7078
7092
7049
7056
7043
7560
7075
7042
7091
7023
7032
7350
7018
7010
7022
7020
7052
7071

7016

7072
7046

Testing how to make the data come alive
| did many variation, and tried to give a complete picture of the survey in a more

Trondheim City,

by Personal sentiment

Why here? in Life Categories

Female

Male

Yes

No

' yes

Yes

No

No

Yes

formal version. The idea behind this graph was to both show the citizen’s lives flowing
across in individual forking's, but also the larger, most prominent currents of the city.
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This visualization and the others was based on a survey with only 49 answers, but did
indicate that with a bigger sample one could quite easy extract information from a
2-minute survey about citizen's priorities that could be useful for smart city initiatives
and smart city managers. | had started the questionnaire to test the triangle method
as an easy and quick way to extract useful data about citizens, and felt the concept
feasibility was tested and sound. | then finalized into the final concept.
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Introduction to chapter

In this chapter, the final concept will be explained.
The concept explanation is structured in three
parts.
- First comes a general outline of the service
concept, that go through the stakeholders
involved in the process and what they

gain from the service. The actors involved

are normal citizens, Powel and Smart City
Managers.

Secondly, story telling is used to communicate
the purpose and benefits of the new service
offering from the citizen perspective and the
the Smart City Managers perspective.



Outlining of the concept.

The concept is founded on the insight that urban
decision makers is in need of more specified, in-
depth knowledge about their citizens. This is both
a political goal and a need that was reoccurring in
the workshops.

Powel as a company is interested in exploring
where they can position themselves as a Smart
city supplier. They have extensive knowledge
within many sectors that is key operational units
of smart city services like water, electricity and
fibre. From the research conducted, it is concluded
that although operational units are very important
and could benefit from smoother, more efficient
systems, however the big challenge and much of
the focus for smart city today is at a strategic level
dealing with the transition towards a more citizen
centred run of the public services.

In this new business climate, that is disruptive to
many of the old structures, this service concept

is a proposal to how Powel could position
themselves in a sphere of old and new companies
looking to be smart city service providers.

The benfit would be to be an early adapter and
enabler of indirect citizen co-creating in public
sector.

The service concept is broad, with many potential
areas of application. Therefore, to give the concept
enough context when explaining it, the suggested
area of application is for citizen’s looking for a
new place to live. Visualizations of the general
outline is on the next three pages.
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Cities By People is a platform and search engine built on open data.
The platform is hosted and operated by Powel, and have two interfaces; one
aimed at the public and one aimed at a SCM or others with similar tasks. The
interface used by citizen's is free, and the interface for a SCM is paid for.

SCM
User of
Kirkenes By
People
Tromso > Troms;,
By People
Bergen
Sandnesjoen
Bamble > Bamble
By People
Lillehammer
Molde
Trondheim > 'é'rondheim
y People
Oslo
Kirkenes
Sor- Veranger > By People
Ofjord
Situation: Need to find a place to live
Product: The search tool Cities By People
Outcome: Finds a neighbourhood match
Citizen uses the tools on the
. site to map personal lifestyle
Age/ lifestage Tromso and. finds a netghbourhood
Budget Bergen malc/{,. Data input from
_ user is stored, and geo-
Q Sandnessjoen tagged to area. The self-
. :
% Why City? Bamble assessed evaluation would be
o _ anonymized, so it cannot be
. f Transport Lillehammer associated with any individual
o Molde
ffy Transport Motivation
Trondheim

Oslo

o Daily travel place Sor- VAranger

ofjord



‘ Citizen
User of
Cities By
People

‘ Citizen
User of
Cities By
People

Outlining of the concept
& Powe As SCM

Owney User of
Cities Kirkenes By
People People
As
i Tromso > {n Tromso
. By People
! i Bergen

i Sandnessjoen N

*
- Bamble > Bamble
By People
i

i —— Lillehammer

i - Molde A
. Trondheim
Trondheim - ﬂ By People
i Oslo as
K : Kirkenes
— Sor- Varanger » By People
> Ofjord

Situation: Have city-specific data of what citizents want
Product: Sells the analytic tool *City* By People
Outcome: A Smart city business model

& Powel 4 SCM
Owner of User of
Cities By Kirke,
People People
. Al
. Tromso TromsO
‘ By People
' i ———— Bergen
g i Sandnessjoen Al
. Bamble Bamble
By People
i Lillehammer
if Molde Ay
. Trondheim
. ————Trondheim w By People
PR Oslo as
o - Kirkenes
(S Sor- Varanger w By People
Ofjord

>

Situation: Need to understand their citizens
Product: The analytic tool *MyCity* By People
Outcome: Uses it for measuring and planning SC initiatives
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® Citizen
User of
Cities By
People

User input:

ﬁ Age/ lifestage

V) Budget

Powel builds and operate the platform ‘Cities By People’.
Although they have the cost of building it, the background
data the platform is based upon is open and free. It is
also necessary with just one base code. If the market was

& Powel

Norway for example, Powel
could build one platform,

that would be the same for all
the citizens looking to settle OW ner Of
down all over the country. The i+i
citizens would be directed to C ities By
their desired city automatically. Peo P le

The benefits of the solution are
that Powel has accesses to city-

Used in defining neighb
match in Cities for P

4

/ Transport Motivation

\/ Neighbourhood assets

o Daily travel place

v
v

How the data is used:

The data provided by the citizen is used both to find
a neighbourhood match for him directly;



specific information from
the citizens about their
priorities. This is useful in
building new application
like the SCM interface,
but consumer insight could
also be used in meeting

Outlining of the concept

4 SCM

with other business partner U ser Of
like water and energy .
providers looking to Kirkenes By
understand the smart city
market. Peo p | e
ourhood Used in analytic tool Kirkenes By
eople People for visualizing citizen opinion

SN NN NN KN

L.

and to build the analytic platform of the Smart City Manager:



® citizen & Powel

User of Owner of
Cities By Cities By
People People

Cities
By People
>
Data Type: |
Self assesed

citizen data

‘ Data Type:
Cities Open data
By People f\‘\

Data type:
Open data



4 SCM

User of
Kirkenes By
People

Outlining of the concept

As

MyCity
By People

>
Data Type:

Self assesed citizen
data & Open data

Data Type:
Open data & A%

municipal data w MyCity
By People

Types of data, and data flow.
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Storytelling

Story telling is used to communicate the purpose
and benefits of the new service offering from the
citizen perspective. Pages where the background is
market in gray, has explanation and clarification of
selected points. Text and interface is not defined,
but suggested. The main purpose is to explain the
flow of the system, and the intended information
from each step

This story follows the two end-user Even - who
Is in the process of finding a new place to stay in
Trondheim - and Marit, the SCM of Trondheim.
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Citizen storytelling

Introduction:

Even is a 19-year-old from Bergen. He lives with his parents, but is really looking
forward to starting a new student life in Trondheim. He finished high school
before summer, and just got the admission letter a couple of days ago. Keen to
plan for a new life, and excited about all the things he plan to experience he is
now sitting in front of his laptop to search for a place to live.

AboutH ow It Works Discover

Even starts by typing in ‘Trondheim flat for rent’ in google search. One of the
first thing that comes up in the search list is a page called ‘Cities By People’. He
clicks on it and is directed to a landing page.

He quickly glances through the text, sub-consciously think it looks all right and
follow the instruction to start mapping your lifestyle. He is curious to find out
more about Trondheim.



o
o

What's in it for you:
‘Map out which part of the city
fits your (life)style’

The most important thing is to
quick and easy explain how the
user can benefit from the page
directly.

Open API,

publicly accessible
‘As an open platform, the APl is publicly
accessible under the creative commons'.

Ensuring the user that this is a safe
site to leave your data is important.
Even if one just quickly register it, open
data is becoming more normal and
expected, and can inspires confidence
in users otherwise reluctant to share
information.

Site hosted by Powel

‘This site is hosted by Powel,
which visualize citizen’s opinions
to municipalities and urban
decision maker - making people
voices carry weight in new city
development'.

Being upfront about participation
and business structures is
important, even when it is for the
public good
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u Search About  owltWorks Discover

New in town? Find a

Check my Other apps that makes
area that fits your style. Ly 2pps )
neighbourhood. your city just that more

Bored? Here’s some

suggestion.

wosleatiemons. Her onrades rate your area enjoyable.

Agrec

= n @ Aboutvou
About You. ON About the City &
< Budget > Q
Age
‘Why This City? Transport

A text about data privacy shows up, and Even jumps one step further. On the next
page, he sees he has the choice of either starting with exploring Trondheim in a
map, or ‘mapping himself’ as it is written. That side asks him to fill in some triangles
as a way of figuring out what Evan wants from living in Trondheim. He finds this a
bit amusing as he has not seen it before, but he quickly gets the gist of it and has
positioned the circle in all the topics within few minutes.



68 % Limited Spendability
28 % A4 Kinda’' Budget
4 % Fabulously Rich

Ab

Limited Fab’ Rich
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About You. Q Abou

When finishing the last triangle, Even gets intrigued. A ‘life graph’ of his choices shows
up, and it is interesting to take a look at himself from this point of view. He has always
liked personality tests, and this kind of reminds him of that. He can zoom into the
graph to see the details, which he does for a little while - but then he notices there
are a couple of other self-mapping options too, so he continues with that. Within a few
minutes Even has mapped what he wants to get from Trondheim, and he can now start
looking at how Trondheim matches him.



ﬂ Age

73 % Young & Kicking
27 % The Golden Middle
0 % Mature Vintage

1 Mature Vintage
| The Golden Middle

Young & Kicking

@ Budget

68 % Limited Spendability
28 % A4 Kinda’ Budget
4 % Fabolously Rich

| A4 Kinda’ Budget

1 Fabolousl

Limited Spendabili

(:,).o Why City?

48 % Life Zest
32 % Work & Career
20 % Relations

) f Transport

63 % Walk, Bike, Body Movin’
34 % Bus & Public Transit
3 % Private Vehicle

S

80 % Time
16 % Econ
4 % Heatk




About You.

On most days...
Check the area who fits
Life Zest the profile!

Walk, Bike, Body Movin’

Young & Kicking Limited Spendability

Time Saving

Sometimes..
Maybe where you would like to
Bus & Public Transit Work & Career A4 Kinda' Budget The Golden Middle Relations live in the future?
Once in a blue moon..
Mature Vintage .
Health & Personal Reasons Fabolously Rich Private Vehicle we got some ne’ghbourh‘?‘)d
Economy suggestion if you would like ..
Life Z est . -,
Walk, Bike, Body M ovin
Young & Kickin gL imited Spendabitit. vy

Time Savin g

le] . .
ﬁ]Age @ Budget Q Why City? f Transport / Motivation

v

It is been mostly fun, but Even feels he has a bit better notion about what's important
for him when finding a place to live in Trondheim now. He follows the recommenda-
tion for ‘On most days..." which switches the mode so he is now exploring Trondheim
from the map side.

From the map, the first thing the site asks about, is if Even has a daily commute for
example to a work- or study place? Even type in the university name, and the map



Citizen storytelling

About the City X

Morway
a
< Neighbourhood >
Click on the facilities you prioritise -
having within 15 min walking distance < -
» 9
v
Walkability Score Transport

generates a couple of areas that fit his current profile. He can modify neighbourhood
specifics like proximity to grocery store. Since he continues working for the same store
chain as in Bergen, he needs to be close to the city center. There are other filter sys-
tems too, but the site has generated 3 matchin areas. Even is content with that. He
reads about them before using the built-in feature to check housing prices and apart-
ments for rent and settles for a trade-off between proximity to nature and work.



Triangle self-
assessment
method

About

- Here’s whaty ou mapped so®

Check the area who fits
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Young & Kicking Limited Spendability Walk, Bike, Body Movin'

Time Saving

Sometimes..
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Relations live in the future?

A4 Kinda’ Budget The Golden Middle

Bus & Public Transit Work & Career

o o o
Health & Personal Reasons Fabolously Rich Private Vehicle ‘ahbourl hc_Jod
would like ..

Lifestyle Map

Young & Kickin gL

o . .
ﬂ Age @ Budget Q Why City? f Transport f Motivation
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Smart City Manager:

The one data-point that Even created is now
integrated in the data base located on Powel's
secure servers. This growing data-set allows the
SCM to browse not only through the motivations
of the citizens, but also the trade-offs they made
when chosing their place to stay. This allows the
city to pinpoint shortcomings in real time and
subsequently fixing them by e.g. adding a bus
route that brings certain areas closer to nature.

Furthermore, the SCM can track changes in

the development of certain areas and how the
population changes motivation and priorities
over time. This allows for getting a feedback on
previous actions (e.g. bus route) and see if the
goals were achieved, thus allowing for prototyping
the ‘perfect’ neighbourhood. Furthermore, future
urban planning can rely on these insights in
order to create city areas according to the citizens
needs.



/50Smart City Manager:
Marit is the SCM in Trondheim and therefore has
access to Trondheim by People to analyse the
anonymous data - amongst others from Even.
She has a meeting the next day regarding the
development of a new area in the outskirts of
the city. In order to build an argument for what
the citizens want from this new area, she looks at
what people in similar surroundings prioritize to
have within 15 minutes of walking distance to their
home - the current Neighbourhood Requirements
of the citizens. Even had to chose proximity to
work.
In a smiliar fashion, she can see what citizens are )
lacking within certain areas and how this could Nﬁlghbﬂ
be adressed in the new development area - for
example Even is missing out on nature.




wurhood Requirements
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n Search Mest The Citizens  Meet the City
Citizen #2078 Citizen #2078 Citizen #2079 Citizen #2080
Citizen #2083 [
Citizen #2081 Citizen #2082 Citizen #2084
&Care
Citizen #2085 Citizen #2086 Citizen #2087 Citizen #2088
C I t I

City Library of Human
lifes

Marit also looks at some random individual citizens within the area of interest. Every
now and then she finds interesting insights that are contradictory to her personal
opinion and experience - which is important, since the city is for everyone.



Trondheim City by
Personal Sentiment

Why here? n Life Categories
2700 entres | 33 postcodes

Geography of
Transport
Motivation

Moti

port
s 34 postcodes

Meet the City

Geographical

Furthermore, she remembers another development area a few years past that had a
similar starting ground. She has a look at the map of that area and is pleased to see
that many of the original citizens are still living there, confirming that the area was
built towards these target users.



/>7Plan the city with the citizens and for

the citizens:

At the meeting, Marit starts off by presenting
the importance of user centred design. She

then highlights some of her insights as well as
an overview of the relevant data. Especially in
combination with a map-overlay of currently
exisitng bike paths and the density of pictures
on Flickr taken in that area, it makes a powerful
statement for what exactly the citizens want and
what they like today about the area.

The gremium realises that some of the ideas
and plans they had for the neighbourhood could
have been an expensive mistake, while other,
overlooked features turn out to be essential. For
example, what they thought to be simply an old
piece of railroad track turned out to be a popular
meeting spot for young families - apparently the
kids love playing trains!

Discover

See where people
want to be and what
they love.




Explore and
~ Plan

Mix Data

Trondheim by People:

The platform is much more than just a pool of data. It is a powerful tool for growing
cities so they can become more efficient, and more attractive to the very heart of the
every city - the people.



Chapter
Six

Final
Thoughts



As described in this thesis, the term Smart City is much more than just one concept.
It is a vast network of stakeholders with a large variety of interests. Throughout this
master thesis | made use of many methods, and used the insights to develop a prod-
uct concept: City By People.

Methods:

The workshops and interviews in the earlier phases of the project were essential and
provided a lot of knowledge and deep insights into the smart cities developments
around the world. It would have been impossible to gather all of this information with-
out the insights of various helpful people.

However, all of this information, combined with the insights from the desktop re-
search, turned out to be complex to handle. This is where the giga map came into

play as a powerful tool to keep a clear overview. While it is not easy to organize all the
various levels of insights within a two dimensional map, it provided necessary guiding
when exploring the gathered information.

Product:

The key-insight that led to the development of the product concept is the lack of user
involvement - specifically the citizens itself - in current smart city processes. Since
this insight is based on multiple workshops, it can be considered true. Surely, the few
workshops are not of significant number when it comes to statistical evaluations and
the insights are limited to Trondheim. However, the high quality of the sources make
up for some of these shortcomings.

It is no secret anymore that good products are designed with the user in mind, and
there is now proof that this is not the case when cities, specifically Trondheim, are
developed.

This background makes a strong argument for the product itself that opens up a
business model for Powel: By providing the City By People platform, Powel can become
a key-player when it comes to city planning in the future. By being involved from the
earliest moment the city grows — when a person decides to move there — and by help-
ing the city to make the right fundamental decisions, Powel can fine tune the rest of
their products to match the needs of the growing areas.

Right now, this product is merely a visual concept. The next steps are to implement a
test-version of the platform and gather feedback from various stakeholders and users.
This will surely bring up some shortcomings and new ideas until someday the plat-
form will help creating cities — by the people.
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The environmental silo has an own

climate of decision making and hairy
political goals that are difficult to break down into
measurable targets. Local, county and national
bodies could also block the process afterwards
and reject the proposals from the department

City planner
(byplanlegging)
could base
decisions on to

‘soft values’ and
generic assumptions,
instead of specific
citizen + area insight

Citizens are
slim to not

involved in the
current process

Researchers get

mvolved when you have
a new ‘bump’; undefined
situation that needs solving

Siloed decision
making and

administrative
borders




The private developer

seclor consists of many
actors. The process ol
building can be initiated from
both public and private

Outside of the siloed

actors with concrete
involvement, you also have other
stakeholder with high veto-power
but little direct interest. Vegoesnet
was one example of actors which
could block the whole ZEN
process due to their own projects

Afterwards? ‘

Who have responsibility of what 9 .
(I - and runs the ZEN after the
+ 4 (€0 | building process?
: S |

‘ E;y companies sometime consult the

environmental departments orjl what would be sustainable
KPI's and measurables, instead of the :{ther way around. This stem
partly from connection back when the utility companies were
more integrated in the public sector an d partly because the utility
conpanies has a better overview of what is happening in their
domain speciﬁplg_ ctor of the energy business.

|

The process of turning into a

Zero- Fmission Neighbourhood
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Postcode G

Posteoule  Travelmg Eudsal pnvale Workimg!

Living 1@ home  car sudying  Gender
7010 74%] No  No Yes Female
J012 TAH1 Moo Mo Yis Mule
7012 Mo No Mo Female
J012 T4H1 Mo Mo Yis Female
T014 T014 No No Yos Mule
T4 TUl4 Mo Mo s Female
T4 TO1Z No Mo yes Mule
T016 TA81 Mo Yes  Yes Female
TOLE T2 Mo Nao Yies Female
7020 7011 Yes Yoz Yes Female
021 TG Mo Yies Yes Female
022 T2 N  Yes  Yes Male
023 T30 Mo Yes  Yes Female
T030 TO30 No Mo Yies Male
7030 7451 Mo Yes  Yes Male
7031 7030 No  No Yes Male
031 TAY1 Mo Mo Yis Female
7031 7031 Mo  No Yes Female
JU31 TAY] Mo Mo Yos Mule
032 TU4T Mo Yes  Yes Female
7033 7491 No Yes  Yes Male
7033 M Nao Nao Male
7033 7011 He  HNe Yes Female
T T Mo Nao Yies Female
T0u0 T 1 Mo Yea  Yes Female
7043 7036 No  No Yes Male
TG T Mo Yes  Yes Female
T8 TO58 Yes  Yes  Yes Female
T050 T34 Mo Yes  Yes Female
T050 Mo Mo Mo Female
T050 TA4%1 Mo Nao Yies Female
T052 TU3IT No Mo Yis Mule
7054 7000 Yes Yoz Yes Female
T34 TU3IT Mo Yes  Yes Mule
TU56 TU3Z Yes  Yes  Yes Mule
T2 TO30 No Mo Yies Male
7071 Wi Yes  Yes Male
072 M Nao Yies Female
TUTS TO3 Yes  Yes o Yes Female
TOTE To41 Mo Mo Mo Female
TOEI TOTS Mo Yes  No Female
T0R1 7020 Yes Mo Yiea Female
7091 7014 Yes Yoz Yes Female
T2 TOH3 Moo Yes  Yes Female
7350 TU4Z Mo Yes  Yes Female
7550 TG Yes  Yes  Yes Female
7560 T053 Mo Nao Nao Male

Ape
roap
24.29

30-35

24.29

18-23

24.29

24.29
2429
2429

a6-53

24-209
24-209
24.29
035
18-23

1823
2429

2429
n-33
035

30-33
24.29
3035

in-33
2429

Age  City Proximiny
28 1) Downileram
34 1) Downdown

28 1) Downileram
25 1) Downdaown
21 2) City Centre

28 2) City Centre
25 2) City Centre
25 2) City Centre
28 3 City Periphery One
27 3) Caty Penphery One

53 3) Ciry Periphery One
27 3) City Penphery Onc

29 ¥) City Periphery One
28 ) City Centre
20 2) City Centre
31 3) City Periphery One
23 3) City Periphery One

23 %) City Periphery Une
24 ¥) City Periphary One
29 3) City Periphery One
29 ¥) City Periphery One
30 3) Ciry Periphery Omne
31 3) ity Periphery One

32 4) City Periphery Two
24 4) City Penphery Twno

32 3) City Penphery COne

4) City Periphery Tan

34 5) Suburks

29 4) Ciry Periphery Two

25 4) City Periphery Two
22 &) Ciry Periphery Two

27 4) City Periphery Two

20 5) Suburhs
5§ %) Suburbe
32 %) Suburbe
30 2) Ciry Cenrre
26 5] Suburbs

21 5) Suburks

31 5) Saburbs
49 5) Suburbs
56 51 Suburhs
28 5) Suburbs
30 5) Suburhs
45 5) Suburbs
29 ) Distant Comrnuters
51 &) Distam Commuters
31 &) Distam Commuers

Wy here?
Work &
Career

40
ki

25
40
T

10
5
o0
1]
30

Unknown
£l
25
75

25

= |

10
49

15
100

100
El1]

Unknown

10
k]
50

50
20
40

50

Why here? Wy
Farmly &  hewe®
Partner

30 20
1] 5
35 5
20 30
5 30
91 L]
30 40
5 5
k1] an
30 30
45 20
20 1]
A0 40
0 A0
20 10
28 2
1] 5
Unkno
Unknown wn
20 30
25 25
0 25
A0 40
30 30
A0 an
1 14
30 30
S0 2
50 25
0 0
li] Li]
0 A0
Unkno
Unknown Wl
50 15
30 20
35 15
k1] 10
k1] 0
A0 an
311} 15
30 30
k1] 10
a0 3%
25 5
20 30
4l 10
20 0
25 25

Wy here?
Friends Expericnces Highesh Score

iy bwre?
Calegory

10 Work & career
5 Work & career
Family &
2% Parimer
10 Wirk & caresr
5 Work & career
Family &
[} Parimer
5 Friends
0 Work & carcer
30 Equal prioritics
10 Equal pnorees
Farmnly &
10 Panmer
20 Friceds
Farmnly &
() Panmer
20 Friceds
20 Work & career
15 Work & career
15 Wirk & caresr

Unknown
20 Equal prioritisc
25 Equal prianties
0 Work & carcer
100 Equal priaritics
15 Equal pnorsaes
Family &
10 Parimer
76 Expenences
30 Equal pnordes
Family &
2 Panmer
Farmnly &
10 Panmer
0 Work & carcer

0 Work & career
2() Fricnds

Unknown
Family &
£ Parimer
20 Equal prianties
15 Equal prianties
10 Work & carcer
10y Work & carcer
Farmnly &
10y Parimer
Family &
15 Parner
10 Equal priariies
10 Work & carcer
2% Friemds
0 Work & career
30 Gqual prionties
10 Equal prianties
19 Work & carcer
0 Work & carcer

iy here?

Cidegony Tra

average W
w

37

mn
37
37

27
13
kY
TInknown
Unknown

7
3

27
3
a7
a7
Ex)

Unknown
Unknown
w

TInknown
Unknown

27
13

Unknown

T

7
kX

»w
3

27
Unknown
Unknown

w

k1)

7

7
Unknown
w
23
i
Unknown
Unknown
w
w



Transpert pe?

AT Iy Trarspore rppe: Transparr npe: Transparr e Prelerred  Calegory

Iking

c

2.E Z2=s3 E%

= L
(=T

w B

SEEs EnEzE

Unknowmn

=

15

15

24

49

E]

25

20
10

5
E]
25

0

10
20
Unknowmn
10
20
20
.20
T4
]

Biking

10
Unknown
10

15

20

4]

10

0

15

0

unknown

35

24

40

0

0

20
20

k1i]

10

TInknown

== = = = 8 =]

Bas

40
Unknown

43
11
10

46

30

5

20
TInknown
60

45
75
75

26

3
5

S0
10

5

15
10
10
35
35

10

il
11
TInknown
40
0
il
10
20
19

Car

Tramsport Average
10 Walking 3h
Unknown 0
15 Bus 25
5 Dus 28
0 Walking 36
1 Walking 36
{0 Diking 13
10 Walking 36
() Bus 28
40 Hus 25
45 Car 23
T4 Car 23
6 Car 23
0 Walking 36
2 Walking 3h
£ Hus 25
0 Walking 36
0 Hus 25
iy Riking 13
25 Walking 36
50 Car 23
unknowm 0
19 Bus 25
5 Bus 28
20 Hus 2
T Bus 25
27 Car 23
30 Walking 36
5 Walking 36
Egual
() prioritics Unknown
0 Walking 36
{0 Diking 13
70 Car 23
6 Car 23
55 Car 23
0 Walking 36
10 Bus 28
65 Car 23
20 Dus 28
76 Car 23
Tnknown 0
50 Car 23
30 Hus 25
20 Dus 28
10 Walking 36
1 Walking 36
70 Car 23

40
20

15
40
Unknown

2?1
30
10
15

50
50

50
50
20
30
20

Unknown
S0
20
1]
0
16

60
17
20

EE]

10
30

&7
20

wBEE23

70

ZRE

45
20
20

15

1
in

50
Eli]
Unknow

9
60
0
65
30

25
2

29
0
10
70
75
Unknow
n
40
20
0
A8
54

1
B0
70

33

60
0

1]
]

40

1
10
20
20
40

20
Kl

20

o223 8

25

Trarsport molivaiion:

Heallh & persmal Category Highest
Timesaving Economy reasons

Seore
20 reasons

S reasone

35 Eoonommy
3 Timesaving

Unknown

| Timesaving
10 Economy
20 Economy
2 Economy

10 Timesasing,

25 Timesaving

48 rcasons

20 Timesaving
20 Timesaving
T0 reasons

0 Econommy
10 Economy

Unknown

10 Timesawing,

B reasone

20 Timesaving
| Timesaving

30 Econommy

39 Timesaving
31 Economy
10 Ecanoamy

33 Equal pricrities

30 Ecomomy
1 Economy

33 Timesaving
2 Economy

20 Equal pricrities

10 Timesasing,
3 Timesaving
20 Timesaving
) reasons

A% rcasons
10 Timesaving

3 Timesaving
7 Timesaving
4() Equal prioritics
£ Econvany
20 Econommy
20 Economy
&) reasons
1041 reasons
1 Timesaving

Tranzparl
mariveran

Category Average
2

Equal priarmics

Equal priorities

Equal priornies

¥
27

a5
38

Lh3
35
]
]
K

38
27

18
18
7
35
35

I8
27
18
18
35

18
35
35

]
]

38
11

K
£
£
27
7

18

£
38

i3
35
35
27
27
18



