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1 ABSTRACT

Cities’ transition to becoming ‘Smart Cities’ caa een as one of the most complex and ‘wicked gnas|

of our time; requiring cities to be able to make v$ ‘bottom-up’ innovation and resources while eging

a transition to a more integrated way of managiitggsc and public private people partnerships. This
transition depends upon cross-disciplinary knowdetignsfer and balancing existing and new knowledge
Currently, Norwegian cities fail to balance the n@xploratory and bottom-up) and existing (explbiz)
knowledge in their smart city demo projects. Balagdhese and achieving ‘ambidextrous innovatienai
key for open innovation. Design thinking offersarerarching approach to deal with ‘wicked probleras
approach to develop shared and user-centric umahelisgs of the challenges of and potential scesddp
cities aiming at ‘smartness’. Design thinking cadr@ss emerging challenges in the smart city pgmadin

a collaborative setting of diverse stakeholdersvehideas and innovative approaches. Design andjrdes
thinking are abductive reasoning, seeking to ideriow one can reach value-oriented goals throdngh t
combination of new connections between ‘how’ antidt. Design thinking looks for ways to work with a
‘designerly’ mindset, and to unlock innovation putel through the application of different methaaisd
processes. Design thinking can therefore help teeldp a common understanding of smart cities and
communities and its inherent core values, as has demonstrated by three experiments discussed here
Design thinking was applied to wicked smart citpldems in three Norwegian cases in Oslo, Bergen and
Trondheim. In the three different cases we de#h Wie issues of smart energy, smart participagiod
smart mobility. Through an analysis of the thresesawe show that design thinking can result in epts;
products or new insights, and we categorize whyged of knowledge a design thinking approach can
generate. We show that design thinking can gen&reteledge relevant for a conscious and structopesh
innovation process needed to transition in to sicitiets in a way that makes sense. The knowledgeiiaed

set directions for how to bridge existing approaclhad tools of municipal planning, with new future
scenarios and pitfalls of the smart city.

Keywaords: urban design, smart cities, knowledgeagament, design thinking, open innovation

2 INTRODUCTION

Planning problems are wicked problems due to theerent uncertainty, complexity and inevitable
normativity (Hartmann, 2012; Rittel & Webber, 1973) wicked problem is one, which there is no final
solution for, but a complex and fuzzy one. Wickedlglems are a "class of social system problems lwhic
are ill-formulated, where the information is configs where there are many clients and decision nsake
with conflicting values, and where the ramificagoiin the whole system are thoroughly confusing
(Churchman, 1967). The smart city approach as mhartsuse of technology, management and policy is
emerging to solve such tangled and wicked problerherited in the rapid urbanization (Goodspeed &
Society, 2014; Nam & Pardo, 2011). The opportusité the ‘smart city’ adds expectations for cittes
transition into a new technology paradigm fast, thet involved stakeholders have different intergien
and most cities and nations lack clear goals aramtegfies. Cities, municipal planners and other mrba
decision makers are therefore required to find wiysbalance/exploit the existing knowledge of the
involved stakeholders and realize new opportun{ties=. Nielsen, Baer, Lindkvist, & Change, 2018pw
the development of a smart city can contributertprove society has itself become one of the masipbex
and ‘wicked’ problems of our time.

This paper follows the holistic trajectory of smeaittes theory(B. F. Nielsen et al., 2018) and agrnat for
a city being truly smart, improving just one paftam urban ecosystem does not imply that the wicked
problems of the whole are being solved (Nam & Pagiill). Indeed, the combination, connection and
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integration of all urban aspects (technical, insitihal, legal, economic, environmental and soc@b
fundamental. This implies that a smart city apphoamot only about application of smart technodsgibut

an integrated, encompassing approach to address wiallenges and to bring about sustainable and
resilient development to improve the quality oéldf citizens. If the smart city represents thalfigoal of
such a virtuous path, a multi-stakeholder and asatric

approach is needed to understand wicked urbansifsom the citizens’ and end-users’ perspective and
engagement. Accordingly, the smart city should yrglcomprehensive approach to city management and
development, where human and social capital intesad technology-based solutions are used to sbhkve
city’s wicked economic, social and environmentahltdnges (Greco & Cresta, 2015). Without proper
understanding and management of existing wicketlenas, the negative effects of smart technologées ¢
surpass the positive ones. In order to identify amoid such potential challenges related to thedramart
city development, is necessary to operate it innaovative way with a creative user-centric apphote
problem-solving (Greco & Cresta, 2015). Accordingltis interpretation of the smart city, identiticea and
management of wicked and complex problems regaireseative and innovative approach starting from a
human perspective, developing solutions that ateonly technically feasible, but also economicaligible

and desirable for the target group (Plattner, Mei&d eifer, 2015). Design thinking method is anpapach
known for combining mindset, process and methodotogunderstand and deal with the wicked problems
within their own context (Greco & Cresta, 2015; Meom 2013; Pavie & Carthy, 2014; Pavie, Carthy, &
Sciences, 2015; Plattner et al., 2015; Thoring &I&t12011). While design thinking is a known medhia

the area of industrial innovation, it is less comnfior tackling wicked problems in urban planninggiice.
Therefore, our goal with this article is to undarst how the creative mechanisms of design thinkiok in

the junction between smart city and urban plannamg how the approach might be adapted to different
contexts and cases. Through this study of parti@daes we also aim to increase the general uaddisg

of design thinking as a mindset, process and madthgimart) city planning processes.

In the following, we describe how we applied desigimking in a participatory manner in three diéat
situations related to urban planning and smartdisllenges. We further divide the generated kndgéeto
two main categories of ‘explorative’ and ‘exploitat, adopted from the open innovation theory ia fmart
city literature, which adds weight to the capaatysmart cities in balancing these two modes obvation,
called ‘ambidextreousity’ (B. F. Nielsen et al.,18) Raisch & Birkinshaw, 2008). Explorative innadeat
implies innovation that is developed through ldtérenking and creative problem solving, while eoiphtive
innovation means innovation built on existing knedde and practices.

With this background, our research question is:

How can we apply design thinking to generate kndgte (‘explorative’ or ‘exploitative’) relevant for
solving wicked problems in urban planning for snaies?

3 DESIGN THINKING

Design thinking is considered as a mindset typycafiplying empathic, creative and innovative preess
and methods for reducing bias in decision-making @ach better solutions balancing multiple needs a
interests. Design thinking can contribute to imgrawr (urban) societies and build upon common alue
(Liedtka, 2015; Martin & Martin, 2009). Processadldwing a design thinking mindset are iterative,
including different design steps that move from agating insights about end users through empathic
approaches, to idea generation and testing, fueveduation and implementation. Moreover, designking
involves the use of visual approaches for procgsaimd communicating complex issues; producing Visua
diagrams, artifacts and prototypes helps multigigtary teams work together.

Design thinking emerges from the idea that one waderstand and analyze how designers (industrial
designers, architects or urban planners) thinkctioa while designing. Design thinking has beconted to
tackle ill-defined or unrevealed problems (wickedlpems) because it reframes these types of prabiem
human-centric ways, allowing the designer to foomsissues most important for users andcustomers.
Innovators applying design thinking yet often refus systematize their methods to avoid limitingirtth
innovation capacity and there is no specific gisequence of methods. Instead innovators or designér

go through messy (divergent) phases of lateralkign and structured phases intuitively, finding new

E REAL CORP 2019: IS THIS THE REAL WORLD?

Perfect Smart Cities vs. Real Emotional Cities — Ka  rlsruhe, Germany



Brita Fladvad Nielsen, Daniela Baer, Savis Gohaxiing Junker

connections, giving it potential to be the ‘compe# advantage’ of innovative firms (Martin & Manti
2009).

Indeed, innovation and design research has shoamnfeowing methods or processes strictly does not
necessarily lead to a greater ability to ‘leap'vien problem and solutions. Accordingly, desigmkimg
often asks “what if?"—questions to imagine futucersarios freely rather than accepting the way thizg
done now, emphasizing the creative and intuitivgsaat solving problems.

4 METHODOLOGY

This paper aims to develop in-depth descriptivdydital perspectives contributing to explain howdamhy
design thinking should be applied in planning ofsineities. This paper not only discusses ‘howcoutes
were produced in the case studies at hand, butrésoto understand ‘why’, i.e. more than jusdfitg out
what those outcomes were. Yin (2009, p.18) belig¢kiat the case study “has a distinct advantage wahen
‘how’ or ‘why’ question is being asked about a skevents within its real-life context, especiapen the
boundaries between phenomenon and context are leatlyc evident”. Accordingly, the best research
strategy is the case study that provides the oppityt to obtain an in-depth investigation of a give
phenomenon, within its context, by using a varmtyorkshops and data sources (Yin, 2012). In plaiser,
the case studies are descriptive, while the armligsfocused on the role and appropriateness dfres
thinking in these cases. Our study builds upon eepees from five workshops on three different them
organized as parts of research projects involvesgarchers from the Norwegian University of Sciesue
Technology (NTNU) and SINTEF. Each workshop focuseda distinct aspect of smart city: ‘Energy’,
‘Participation’ and ‘Mobility’, making sense of keghallenges facing the cites when transitioningnfro
traditional urban planning towards ‘smart’ urbaarpiing. In each case, we arranged various worksigs
applied the design thinking as the analytical, thgcal and methodological framework to test theative
mechanisms of design thinking to investigate hbeytmight be improved. Because there is no specific
given sequence of methods, each case represeigd steps and processes of the most widely knowigade
cycle, namely 1) empathyl/insight, (2) define prohl€3) idea generation, (4) prototyping, (5) tegt{see
fig. 1).

5 CASES

The three cases described below concern differaxkied problems and has been selected from ourndsea
activity within the last two years 2017/2018. Trewmomic limits and the research design of eacheptoj
directly impacted the amount of time and prepanatwailable for each workshop, explaining the vagyi
length and how deeply anchored the research pramedd be. However, all workshop was based on the
design thinking mindset and process, and we usagtsling in all five workshops as a starting poio
gather participants insight.

1. 2. 3. 4. 5.
Empathize Define Ideate Prototype Test

‘ Energy ‘ ‘ ‘

‘ Participation H ‘

| Mobility || |

Figure 1: Different stages of a design processhethrough the workshops in each case

As the diagram in figure 1 shows, although the whdps were facilitated through different methods, t
design cycle of the five steps was similar. Althiloutlhe workshops were facilitated through different
methods, the purpose of the methods were followimaydesign cycle in figure 1. The energy workshop
lasted through two days and included both prototygbhase and a test of this prototype. Case 2, the
participation workshop lasted only two hours, aedched the ideation stage, barely beginning tcopnoe

new solutions. Case 3, the mobility workshop, lastee day and reached the ideation stage.

5.1 Case 1. Smart Energy

Bergen and Oslo wanted to develop better toolsnteigrating ‘smart energy’ into their municipal piang
processes. The methods and process were chosesus of preliminary interviews with each relevant
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stakeholder and analysis of key challenges and fugulanning tool. One workshop was held in Oghadl a
another in Bergen, including urban planners, wtitibmpanies, architects, researchers and the elimat
departments of each city (B. F. Nielsen et al.)e Tho workshops in case 1 included a storytelliagsion,

in which the experiences of planning the two ppobjects Furuset in Oslo and Zero Village Bergers wa
used and shared. Then, participants were divideddifferent groups. Their task was to divide theries
into three categories of ‘goals, strategies andlaiges’ (Jonassen, Hernandez-Serrano, & Develofmen
2002; Swanson & Gordon, 2012). Then, they had lecsene of the goals that they would like to achie
for the planning of future Smart Energy Communitiésally, each group placed the goal on the top of
ladder and then defined which steps were needgdttthere (a method known as back casting). Infitsis
workshop, illustrated in figure 2 below, participgudesigned four different proposals, indicatingvfemergy
could be better integrated into municipal plannifbeir discussions were recorded and transcridedga
with the outputs of their task. Two back castingdiers were produced, and the researchers comifieed t
into one step-by-step approach including the chglls and strategies suggested by the participamach
workshop. The resulting process was named the ‘SiErergy Community Planning Wheel’ (B. F. Nielsen
et al.).

In a second workshop with both municipalities amigrinational reference group represented, the méco
the conceptual planning process, was tested thrawgymulation called an analogue decision makiegtie
(Walsh et al., 2013) inspired by Lego Serious R&shulz, Geithner, Woelfel, Krzywinski, & Managenen
2015). We used Lego building blocks to create siemaand asked the urban planners from both
municipalities to recreate the planning procestheftwo neighborhoods, applying the new planningeth
together with researchers (B. Nielsen, LappegamupEaSgrnes, Taxt Walnum, & Uusinoka, 2018).

Case based reasoning Structuring Present What if Pick goal  Back casting Suitcases = Present

| M t d
Share Affinit I Describe visions overowards Put tools in . :
experi - Inity mapping: the goalin . . Discussion
periences in - suitcases in
divide challenges, groups (30 min)
groups - - . mixed groups
goals and strategies Brain writing

to overcome Add stakeholders
(20 min)

Figure 2: Outline of first workshop with Bergen aBdlo municipalities and private stakeholders origgaad strategies for smart
urban energy planning.

5.2 Case 2: Smart Participation

The second case, in which design thinking was a@pivas to look at how citizen participation cardbee
with the improved technologies of smart cities. T@blem formulation originated from studies on
challenges to develop sustainable neighbourhoaotiénithe Zero Emission Neighbourhoods researchecent
(FME ZEN) and Planning Instruments for Smart Ene@pmmunities (PI-SEC) (Baer, Andresen, 2018).
Until now, nine pilot projects in eight Norwegiarumcipalities have tested and implemented solutions
lower the carbon emission while planning, develg@nd operating the neighbourhood. Previous stusfie
these cities have shown urban planning fails tolément ideas emerging from citizen participation
activities (Nielsen, Baer, Lindkvist, & Change, 8)1A workshop applying design thinking to the issf
smart participation was arranged at the ISOCARRerence 2018 in one of the pilot cities, Bodg digdg
has also decided to become a smart city, invitimgldvleading technology developers to develop smart
urban fabric and citizen laboratories. This washance to investigate how citizen participation dobé
‘reframed’ in smart city projects in Bodg, togethdth urban planning experts with a local, natioaad
international background.

The workshop was set up similarly to Case 1, signvith storytelling, identification of goals, chaiges
and strategies and ending with an early prototypiugess. The main difference was that this wonxdiex
a timespan of only 90 minutes, while the workshiopsase 1 were full day workshops. Therefore, three
stories of challenges in citizen participation wprepared by the researchers based on the preamnailgsis,
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saving time and linking the stories to previousdis. The participants were asked to use thesestas
inspiration for prototyping new solutions for wigtizen participation could look like in a smarfeture.
Participants were local, national or internatiobhated and came from public, private and researctiorse
The workshop was facilitated at the Bodg Citylalphgsical meeting space for stakeholder engageatent
the public library in Bodg.

5.3 Case 3: Smart mobility

The third and last case was conducted as a pataoilaboration between the Norwegian Directordte o
Public Roads [Vegdirektoratet] and the Smart Snatae Cities research group (SSC) at NTNU to figure
the regulatory pitfalls of mobility in future smatities. Mobility experts from private and publiecsor and
academia participated in a design-thinking workslmprrondheim, in order to identify the necessary
regulatory steps to avoid the most common pitfailsiobility in smart cities.

Participants included the Directorate of Public @oand private companies supplying mobility seiwjitke
Norwegian Cyclists’ Association, urban plannerg] arban planning researchers, as well as otheested
land use and mobility experts. Taking as a starpoint the task to identify pitfalls, storytellingas
combined with ‘worst case scenario approach’ fabpgm statement and idea generation. The worst-case
scenario approach is well known from design thigkamd user experience design, and risk manageaent,
a method in which the participants use lateralkinign to come up with new connections and solutitms
problems. First, the method includes developintep-by-step worst case situation, and then moweartis
solutions again (Carrol, 1999; Gollier, Treich, &é¢értainty, 2003). The double diamond processniwdel

of the insight, idea generation, structuring, prgtong and testing process common for design thigkin
this case, the worst and best scenario were thecémiual prototypes’ while stories were ‘insights’
empathize the participants (fig. 1).

6 FINDINGS

In general, participants gave positive feedbackutittbe processes and the possibility to discusssero
disciplinary issues. One urban planner exprestedpol of discussing how to solve relevant chalEenm a
future oriented way, saying that

‘I think we should use design thinking in our work!
Urban Planner, Bergen

The data collection of drawings, models, voice,eeidcand notes taken to describe discussion, provided
specific insights into solutions and challenges tiredability for different sectors to learn aboatle others
practice based challenges in integrated urban plgnioreover, the data gathered provided reseacchss

to multiple levels of challenges and issues relevan working with the wicked problems of municipal
planning meeting smart city challenges. Bringingegechers into the participatory process also geavihe
ability to guide the testing of certain theoriesl &mowledge for each topic.

6.1 What type of knowledge can be extracted through dém thinking processes in smart cities?

The typical design thinking process as tested, rg¢ee different categories of knowledge, in whitle t
facilitation, preparation, set-up, tools, sequeaté¢ools, type and number of participants and asialwll
play a role. Table 1 summarizes the output andrtbst important characteristics of each workshopaoh
workshop, the researchers were also facilitatdyservers and participants. It is important to erspeathat
output and knowledge is not always equivalent.

6.2 Knowledge for open innovation in smatrt cities

The types of knowledge output described in table can further be divided into three different catéss,
exploitative, exploratory, and ‘ambidextreous’, fhre purpose of being relevant to design and open
innovation theory: First, the exploitatory knowledgleveloping insights into what the participariteaaly
know, and second the exploratory, “new” knowledderme new scenarios and ideas are generated through
the lateral-thinking methods applied. Third, thése knowledge where the exploratory knowledge is
combined with the knowledge presented by eachqyzatit based on their existing knowledge.

Exploitative (existing) knowledge can be dividet:in
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(1) Experiences and stories. Beginning each workshith storytelling provided us with access to each
stakeholder's perspective. The storytelling did stuip as the task was over, instead participante we
inspired by this task to bring up own professicarad personal stories throughout the workshop.

h : Design thinking o
Cases Focus/ wicked A'm/. processes, Output Participants Any specific
problem questions . feature
technigues/ methods
Case 1:| New planning| How can smart| 1. Story-telling aboutf The Smart Energy Urban Background desk/
Smart instruments energy be| the projects (selected Community Planning| planners, research and
Energy balancing better integrated by participant) Wheel', a process of utility interviews  were
objectives  of| into municipal | A)Testing a model assessments, incentives apdompanies, conducted and
utility planning? B) Storytelling evaluation of smart and architects and analyzed to
companies, C) Case Based integrated energy planning.| researchers in understand the
municipalities, reasoning: Identification of challenges the PI-SEC| issue to be|
climate Identification of | in collaboration, drivers| project studied.
departments, goals, strategies angdroles and power relations,
private challenges incentives to reach more
developers ang 2. Back-casting integrated forms of energ
citizens. 3. ‘What if’ planning.
4, ‘Suitcases’
(placing
responsibilities and
tools in different
‘suitcases’)
5. Testing with Lego
in analogue decisiol
making theatre
Case 2:| New How could | 1. Storytelling | Conceptual prototypes$ Local, The physical
Smart participatory citizen (Three stories about illustrating the need and national or| setting for the
Parti- approaches: participation be| real cases preparedgoals for motivating and redl international | workshop was
cipation pilots projects| ‘reframed’ in | by researchers) participation. Ideas of based and city-lab, a
fail to | smart city| 2. Definition  of | motivation for participation| came  from| physical meeting
operationalize | projects? challenge level of participation and aim public, place for
insights  from 3. Development of of participation.| private and| stakeholder
citizen strategies to cope Identification of different| research engagement.
participation with challenges understandings amongstsector.
4. Prototyping| stakeholders  about the
solutions with | difference betweery
drawing participation and
involvement.
Case 3:| A framework | To identify the| 1.Storytelling A value-based framework Directorate of| The task wag
Smart for necessary (participants and centering on trust, explaining public roads,| suggested by the
Mobility understanding | regulatory stepq researchers from regl how regulation must protegt private Directorate of
how to regulate| to ensure thai cases around the certain values in order tp companies Public Roads and
to avoid pitfalls | the mobility | world) keep trust in our mobility] supplying not deduced from
of mobility in | situation in| 2. Build a ‘regulation| system, and what the mobility research/by  the
smart cities. Norwegian staircase’ from| objectives of this valug services, the researchers. The
cities reach thg today’s situation and framework is. Norwegian origin might have
objectives try to make the smart Cyclists’ directed the outpu
citizens and| city as terrible asg Association, | and makes it more
authorities possible (Worst case urban difficult to know
want, facing| scenarios) 3. Back planners, and if the problem is
smart city | casting, using urban ‘wicked'.
challenges from| regulatory planning
existing global| framework to move researchers
cases. from worst case| and land use€
scenario to best case. and mobility
experts.

Table 1: A breakdown of outcomes and applied methiaxm each design thinking process in the three<a

(2) Existing strategies. As stories were analyzgthe participants in a case based reasoning agiprthey
had to explain which strategies were relevant fvisg the challenge in the presented story. A lbosigof
strategies were produced. In the Energy workshsipategies for integrating energy into urban plagni
ranged from incentives for public private parthgrshto scenario building tools for urban planners.

(3) Individual stakeholder goals, the process atstuded identification of each stakeholder’'s gpalsd
goals ranged from company specific goals such lddmses attached to the district heating system’
‘making the city walkable’.

(4) Challenges and limitations were described durihe discussion, during the worst-case scenario
workshop and the case based reasoning procedse Madbility workshop, for example, challenges rahge
from open data challenges to the emergence ofdseifig vehicles and lack of incentives for land
protection.

2
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Exploratory (new) knowledge:

(5) ‘What if scenarios. ‘What if methodology (K&ainen, Vaajakallio, Kantola, Mattelméki, &
Technology, 2012) where used to develop new idedgjaals for further development, and were condude
in future scenarios. This method has the effedtithaspires the participants to explore and carmewith
new ideas that may be relevant for future scenarios

(6) Worst case, lateral-thinking scenarios. The sivoase scenarios developed represent new and co-
produced knowledge where participants had to cdrdiferent stories and developments based onestori
that we had collected from around the planet alspoart city developments. The worst-case scenarios
included the participants’ worst fears, and gawigints into which values the participants wanteprtaect.

(7) New concepts. New concepts were developedn @fteerging from the ‘what-if’ exercises of from the
conversations following storytelling. In the Paigition workshop, for example, a basketball couasw
presented as an idea, as a metaphor for how thizipalities should have ‘basketball nets’ to reecideas
from citizens.

Ambidextrous knowledge - ‘New’ knowledge combiniéid pvevious experience can be divided into:

(8) Specific contributions and responsibilitiesatedl to the topic were identified through the ‘sase’
method where participants were asked to place meleaisting tools for smart city development inean
suitcases of responsibility.

(9) New strategies and goals were developed baseébeostorytelling and scenario building. For exiemp
the mobility workshop produced value orientationdwoiding the worst-case smart city scenarios.

(10) New ‘ambidextrous’ concepts. Concepts are mmas of how a challenge can be overcome, and can
take form as a written, spoken or visualized cohceping the workshop. In all the three workshops,
asked participants to describe future scenariabiltaase were documented by transcription, recorgihgto
and/or video.

(a) Common stakeholder goals as decided duringasicedevelopment can be seen as new conceptswor ne
stories.

(b) Visualized concepts such as a new planninggs®or a staircase model for regulating smart nypbil
(c) New stories or scenarios.

As the recordings and documentation of the co-predudeas were brought back to our offices, a deepe
analysis and categorization of the data gathensdyssions, storytelling, concepts) could be duvie.could
match the identified challenges with desk reseaffctine projects, international lessons and besttioes.
This led to the identification of a deeper levebaflerstanding of ambidextreous knowledge.

(11) Underlying stakeholder agendas: From a deapalysis of the recorded discussions, combined with
previous interviews and research data, an anatysach stakeholder agenda could be made and mapped
relation to other stakeholder's agendas. This garesdea of how the stakeholder contributes intimato
overarching goals such as sustainability or sdoratii-being.

(12) Core values and relevance to internationaésaBy combining the findings of the mobility wohikp
with international case reviews, we developed afebre values and their role in protecting agaiestain
smart city pit-falls. This resulted in a trust-bdgeamework for triple bottom line sustainability mobility
regulation. This shows how design thinking workslpopcesses can provide empirical data for devetppin
frameworks for further theoretical or practical ipggion.

(13) Wicked problems: Some problems remain unresblwy the participants, and instead generate alritic
discussion and engagement, conflicts or new questiGhallenges that are harder to accomplish genera
more discussion, and this can be noticed when gtiingugh the recordings from the workshops. Some
questions could simply not be answered by oneeglyatFor example, during the mobility workshop,
stakeholders discussed whether a new smart mobiigpario means that there will be more internation
stakeholders pushing for increased private mobidihd if so, what will be the incentives for walgthln the
Energy workshop, similar issues came up relatinthétrend of incentivizing private sector for rieing
strategic policies in the municipality. How do wacéntivize the citizens’ needs? This is identifaesl a
‘wicked problem’ by observing that these issuesataedebate and participants keep returning to séscu
these issues of cross-sectoral importance.
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7 DISCUSSION

We introduced the need for design thinking as & been shown how cities fail to balance exploratind
exploitative innovation and to use existing knovgedvell in innovative neighborhood pilots (Lindkivest

al., 2018; B. F. Nielsen et al., 2018). If we plalee findings into the framework of exploitativexpéorative
and ambidextrous knowledge management (Filippinitt€h, & Nosella, 2012), we can see that these
methods work in combination, bringing the particifsafrom exploitative learning, through explorataed
towards a situation where they build upon exiskngwledge and experience to build new knowledgsoAl
participants move between the exploitative, rengnto experience and profession, while solving the
explorative tasks. While the purely explorative noets have the function to generate lateral, ‘inveit
thinking, the co-produced knowledge takes an amirides form, meaning that the participants build on
existing knowledge and combine it with exploratimnnew connections. By co-produced knowledge, we
mean the direct output from the workshops thatdieectly be transcribed or documented visually lsea
of the design thinking process. This leads to thbidextrousity needed for open innovation in sro#igs.

Exploitative Explorative knowledge | Ambidextrous knowledge Ambidextrous knowledge

knowledge (co-produced) (co-produced) (research analysis)
(co-produced)

Empathize Define Ideate Prototype Test After workshop

Table 2: Types of knowledge categorized in relatmthe design cycle’s steps and Ambidextrous Kedgé Management (AKM)

This categorization shows that design-thinking pesccan be appropriate for achieving ambidextémnity
stakeholder collaborations. The process in whiah plrticipants build upon previous experiences and
knowledge in a topic to build new concepts andtegiias indicates that design thinking, when appliech
research method, can be a transformational apprdgoh ability to translate and innovate from large
amounts of various data and lead participatory ggses will be a necessity. The role of facilitatsord
transformation also puts in question the role of fhcilitator. The framing of the workshop, which
participants are included and how these networkispancesses are facilitated will influence the lesu

From our experience, it is important to put relévstakeholders of different sectors and opposiegvsiin
the same workshop, to truly ‘understand the rubfsi game which the goal of design and design thinls.

If facilitated well and managed consciously throlmge stakeholder-led innovation projectsdesigmkihg
can be a catalyst, yet this will depend upon, that the owner(s) of the problem are involved in the
workshop, the set-up and facilitation of the wokshand whether the owner of the problem has tleeamd
position to implement the changes explored. Inrttudility workshop, the identified value frameworkliw
be utilized by the Directorate of Public Roads aedhiled further by students and experts. In thergn
workshop, a recommendation for new planning insemit® will be shared with international and national
stakeholders. From the Participation workshop, weutilize the findings for further research pugss. As

a mind-set, design thinking offers unique oppotiasito improve collaboration in the quadruple heif
citizens, businesses, city administration and rebedor plans realising the aforementioned public
objectives.

The outcomes of the workshops show that the peatieotidesign thinking for reconciliation of contiicg
feelings and interests was clearly acknowledgdukitatime-consuming and challenging to satisfyaatiors.
However, the participants indicated a host of pnélit@ons for such a process in order to be sucakbsst
first, information has to be shared at an earlgestin the process but bridging discrepancies ielle¥
knowledge can also help, as was done in the Engaglgshop by having researchers explaining how & us
the tool presented. In addition, different abiBti® influence the proposed actions should be rezed
beforehand, as real participation is more thanidimog information. The findings also illustrate auple of
strategic elements which should be part of any gieghinking-based co-design trajectory, such as
accessibility to high-quality information for pamants, and this adds to the need for researchneel
knowledge to be introduced as a more deliberafe sta only after the workshop.

It is worth discussing how the wide and creativgprapch for linking different topics through such a
transformative approach compares to other methaets & comparative studies or user surveys. Theesins
may be that while design thinking is good for desig concepts and creating value-based visions for
problem-solving, other, more specific approaches regeded to detail and direct specific steps amal fi
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designs. Design thinking has shown to be apprpriaintegrate and make meeting points where tisare
clear solution (or not even a clearly identifiecolgem!) while for more structured and well-defined
problems it would be unnecessary.

8 CONCLUSION

As the transition into a new city paradigm of smaeities, we will need to learn and innovate in an
ambidextrous way, building on what we know but exiplg how the future will challenge us. Knowledge
management theory emphasize the importance of kigpiwow to apply ambidextrous learning paths in
times of change (Filippini et al., 2012). The desibinking process allows to deal with multiple cems
and balance different objectives, moves from exalory, through exploratory and towards ambideitein
which there is a resulting prototype illustratingnhnew and existing knowledge can help solve wicked
problems.

Design thinking provides an approach for bringiagether all angles of a problem, multiple stakebidd
while keeping the end-user at the center of attentDesign thinking can reduce bias, and our psEes
showed that by taking into account multiple expsees through storytelling, breaking them down asidgi
them for new goal formulation, made results from lkvel of technical detail, but also deeper disimuson
‘why’ (or why not!) we shouldto integrate technoilegjand utilities into our planning and design.

Many of the findings are co-produced, yet we alsowsthat ‘wicked problems’ and complex relationship
can be identified, studied and made sense of ligduanalyzing the output. As large parts of trsults of
the workshop cases were value oriented issuesapeiime of the important roles of design thinkiag be
to facilitate the creation of value frameworks amgions for how the smart cities should be defirgdould
researchers be observers of the process of smadeasign and implementation, or should we as desgy
of change, not ‘miss significant opportunities taoge the rules of the game”(Brown & Katz, 2011¢réH
comes also design agency and our own role in (MiargoMargolin, 2002). As in co-design, the facddtor
has power over the outcome and therefore we musliebe about our own role in the facilitation, lalgo in
the analysis.

We suggest that design thinking should be used latger scale to develop more flexible approacloes t
urban planning, regulation and policy and spaceimggik smart city futures. This way, researcheitizens,
industry and municipalities can build knowledge amdovation frameworks that contribute to continsiou
ambidextrous innovation, and apply this way of king as an approach of identifying the key areakcore
values for open innovation in smart cities. Ambiexs learning might in fact distinguish the smeity
from the less smart one.
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