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The recent proliferation of Sustainable Living Labs as experimental arenas within and through which contem-
porary cities try to tackle today’s sustainability challenges, has led to a systematic integration of user’s consid-
eration in the design and testing of Sustainable Product‐Service Systems (S.PSSs). Therefore, it is crucial to co‐
create with users throughout the whole innovation process of Sustainable Living Labs and to discover user
needs and shape S.PSSs according to how they fit into users’ daily life. Yet, it remains understudied how the
co‐creation knowledge in a multi‐stakeholder environment of a Sustainable Living Lab can be facilitated
methodically to fully utilize the transformative potential and to accelerate sustainability transition in line with
the SDGs. Hence, this paper focuses on the integration of the co‐creation method of Urban Design Thinking in a
Sustainable Living Lab, its associated knowledge generation and application, and how different stages of Urban
Design Thinking contribute to the potential of Sustainable Living Labs to accelerate urban sustainability tran-
sitions via S.PSSs. Therefore, the author analyzed empirical data from a series of in‐depth interviews and writ-
ten surveys and was actively involved within a cycling Sustainable Living Lab in Berlin, Germany.
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1. Introduction

Although cities are highly responsible for the (energy‐related) cli-
mate change, they have a great penetration power to implement solu-
tions when overcoming sustainability challenges. Simultaneously
cities and local governance can operate like ‘motors’ and innovation
‘hubs’ to drive sustainable urban transition (Nevens et al., 2013,
Bulkeley and Castán Broto, 2013). However, navigating a sustainable
urban future is a complex matter. That is why Liedtke et al. (2015)
describe the transformation towards sustainable patterns of produc-
tion and consumption, as a key challenge of the 21st century with
the requirement of coordinated actions from the private and public
sectors, and involvement of citizens.

CO2 emissions from transport can be considered as one of those
important contemporary challenges for cities. In times of on‐going
online trade, the role of logistics as a whole of all delivery and goods
flows is becoming more and more meaningful in the everyday life of
citizens around the globe. Individual customer requests and shortest
possible delivery times, especially on the last mile, require de‐
centralized distribution processes with low tour utilization, which
increasingly characterize inner‐city distribution (Hausladen et al.,
2015). To counteract the consequences of those transport phenomena
– e.g. traffic jams, noise, and increased pollutant emissions – new ways
of inner‐city logistics are indispensable (Benjelloun et al., 2010).

As open innovation ecosystems that can support new patterns of co‐
creation in the development process of a Sustainable Product‐Service
System (S.PSS1), Sustainable Living Labs (SLLs) are currently getting
attention from academia and practice. SLLs reduce unsustainable uses
of products and services, particularly in resource‐intensive areas like city
logistics (Schäpke et al., 2018). However, sustainability innovations can
also fail a successful market entry, due to user rejection (Liedtke et al.,
2015). Although Menny et al. (2018, p. 75) state that ‘a high degree
of user involvement is not a key precondition’ for a successful implemen-
tation of sustainability innovations, they acknowledge the value of co‐
creation for higher user acceptance. Despite the ongoing analysis of SLLs
characteristics (Steen and van Bueren, 2017) and their various manifes-
tations in practice, a lack of research can be observed regarding a con-
sistent co‐creation methodology framework for the innovation process
of S.PSSs in those open innovation ecosystems.
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In that light, this paper wants to enrich the discussion about the
transformative potential of SLLs by introducing Urban Design Think-
ing (UDT) as a deeply user‐centered co‐creation framework into (Sus-
tainable) Living Lab research and to show how this methodological
framework can lead to successful market entry of a S.PSS.
2. Sustainable Living Labs: Innovating with and for users

Since Chesbrough’s seminal Open Innovation: The New Imperative for
Creating and Profiting from Technology (2003) academic theory regards
open innovation as the benchmark for studying innovation manage-
ment ever since (Schuurman et al., 2016). Innovating with users in
an open innovation process helps organizations better address their
customers’ latent needs. It reduces market risks in the launch of new
products and services, and it improves return on investment and time
to market (Westerlund & Leminen, 2011). In practice, however, firms
and scholars proclaim a more balanced way between open and closed
innovation with users, which calls for innovation management
approaches that incorporate this balance methodically (Lakhani &
Panetta, 2007; Enkel et al., 2009).

Living Labs (LLs) have emerged at the intersection of open innova-
tion and user innovation frameworks (Schuurman et al., 2016). Past
literature has stressed Living Labs as the latest stage on a continuum
of versatile forms of open and user innovation (Leminen et al., 2012;
Schuurman, 2015), with three characteristics that set them apart from
other forms of open innovation and collaborative innovation: the
active involvement of users in innovation activities,
public–private–people partnerships (4P) and real‐life environments
(Leminen, 2015). Thus, involving users early in the development pro-
cess of S.PSSs is crucial. According to Mylan (2015) grasping deeply
how products and services find meaning in users’ daily life, is decisive
to guarantee successful adoption of a S.PSS.

Sustainable Living Labs can be defined as a sub‐section of the Liv-
ing Lab concept. Compared to existing Living Lab approaches the SLL
infrastructure is characterized by a clear focus on Sustainable Product‐
Service System development and the diffusion of sustainable business
models in line with the SDGs (Baedeker et al. 2017; Vezzoli et al.,
2015). User involvement and user co‐creation are key components of
SLLs (Franz et al., 2015; Schuurman, 2015). Hence, SLLs can be linked
to the user innovation paradigm (von Hippel, 1976) as well as the
open innovation theory (Chesbrough, 2003).
2 Here, the combination of the design thinking approach with socio‐scientific concepts
is utilized to solve societal and transformational problems (Kimbell, op. cit.).

3 Classic Berlin neighborhoods, so‐called Kieze, represent a special form of district
structure due to their small‐scale functional mixture of living, working and leisure time. At
the same time, they are definable spatial units, that act as important social benchmarks for
the economic, social and cultural identity of the city – a circumstance that favors
community‐building processes. Besides, Kieze are large enough – in terms of their
population – to address a variety of social groups and generations, and to ensure the
measurability of sustainability innovations.

4 Based on StÔhlbröst et al. (2015) this paper differentiates between four stakeholder
groups based on their legal, moral or presumed claims on the S.PSS development within a
SLL. Thereupon for the SLL Distribute the following stakeholder groups can be identified:
Developer (cargo pedelec manufacturer), problem owner (district administration), as well as
action researchers, that also act as project managers (Technische Universität Berlin). As an
important actor in the Sustainable Living Lab framework, the case study assigns the
stakeholder group of user(s) to those people who should use the cargo pedelecs
commercially or privately, once their S.PSS is successfully implemented in the market,
namely local SMEs and residents.
3. Design thinking: user-centricity and interdisciplinary
collaboration

First applied to the design process of industrial products within the
context of architecture and engineering in the 50’s and 60’s (Rowe,
1987), the method of Design Thinking (DT) has emerged from an
exploration of theory and practice, in a range of disciplines and
sciences, as an instrument for capturing the human, the technological
and strategic innovation needs of our time. That is why Lucy Kimbell
(2011) describes Design Thinking: as a cognitive style, as a general
theory of design, and as an organizational resource. According to
Tim Brown (2009), innovation can only be promoted through a deep
understanding of the true needs and desires of users. This understand-
ing is gained through an intensive examination of their likes and dis-
likes, their demands and wishes for a product or service, as well as
the individual possibilities and obstacles of people using them. For this
purpose, users are observed and interviewed about their usage behav-
ior. Brown calls this a ‘human‐centered design ethos’, which allows
purposeful innovation development through empathic, experimental,
interdisciplinary, collaborative and iterative approaches (Brown, op.
cit.). This user‐centered approach is deliberately positioned in Design
Thinking as a counterbalance to traditional technology or organization
centered approaches (Kimbell, op. cit.). That is why DT is not linear,
2

but rather runs in iterative loops of assumption, implementation, pro-
totyping, testing, and iteration. However, DT is no longer just a
method in product development. It is also increasingly used at govern-
ment and administrative levels, for example through the establishment
of the National Design Council in the UK or the interministerial Mind-
Labs in Denmark.2 Carol L. Stimmel (2015) explains this with the fact
that Design Thinking can help to achieve the goals of today's urban soci-
eties (e.g. in smart cities) – which include not only overcoming social
inequalities but also the transition to sustainability and the integration
of new technologies – in line with the needs of urban citizens. Design
Thinking as a creative process is also an interdisciplinary process
(Brenner & Uebernickel, 2016). Citizens who are involved in urban
decision‐making processes and developments can thus act as ‘technology
incubators’ themselves (Stimmel, op. cit.). This multidisciplinary nature
of DT composes public–private‐people partnerships, similar to the col-
laborative nature of Sustainable Living Labs.

4. Methods and case description

4.1. General methods for data collection and analysis

To analyze the value of Design Thinking within a sustainable inno-
vation process of a SLL, case study methodology is adopted, which is
appropriate to study a phenomenon with regards to its real‐life envi-
ronment (Yin, 2001). Therefore, this exploratory research follows
Yin (2011) using an inductive approach. The empirical research con-
text of this paper comprises a current Sustainable Living Lab case,
called Distribute. The project is funded by the German Federal Ministry
of Education and Research (BMBF) and follows the new High‐Tech
Strategy of the German government. Distribute’s aim is to reduce local
delivery traffic, make deliveries more efficient, reduce emissions and
promote local production chains. For this purpose, users in two urban
quarters (Kieze)3 of Berlin, Germany, worked in co‐creation workshops
together with SLL stakeholders4 – so‐called Urban Labs (ULs) – using the
method of Urban Design Thinking (UDT). There they jointly developed
and tested sustainable business models for a local delivery and rental
system with cargo pedelecs. The work in the ULs followed a clear struc-
ture. Every UL was dedicated to a specific work phase within the UDT
process. At regular intervals of two months, a new UL phase started,
based on the results from the previous workshop.

The case study is, from a methodical perspective, approached as an
action research case, and hence aims at discovery, interpretation,
reflection, and insights (Walsham, 1995, 2006). Action research is con-
sidered to be a highly relevant methodological framework for SLLs
because it analyses the relationship between research and practice
(Liedtke et al., 2015). As Walsham (2006, p. 321) points out, action
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researchers explicitly try to ‘change things in the way that they feel
best’.5 Therefore, the author acts as a project manager/researcher for
the SLL and tries to follow this paradigm in his daily work. The paper
is based on the one hand on his experiences, which allows him to char-
acterize each development stage of the UDT approach in detail. On the
other hand, it also draws on qualitative and quantitative data from pri-
mary sources.

A convergent mixed methods design will be used, and it is a type
of design in which qualitative and quantitative data are collected in
parallel, analyzed separately, and then merged (Creswell, 2014).6 In
this study, qualitative primary data was gathered from five in‐depth,
semi‐structured interviews with SLL stakeholders to explore how
Urban Design Thiniking facilitates the co‐creation process in a Sus-
tainable Living Lab. As a result, the potential added value of UDT
for each stakeholder group within the SLL Distribute is described.
In turn, a quantitative questionnaire survey with 20 Urban Lab partic-
ipants was conducted before and after two of the co‐creation work-
shops. The collected data give information about how Urban Lab
participants perceive Urban Design Thinking as a co‐creation method.
Particular emphasis is given to the influence on stakeholder collabora-
tion, the potential of identifying real user needs, and the ability to de-
velop S.PSSs, that meet those needs. Both empirical methods, the
interviews and the questionnaire survey, were conducted before and
after Urban Lab 6 & 7, in which prototyping and testing of potential
solutions with the users is critical. Thus, they were considered as par-
ticularly suitable to evaluate the potential solution‐market fit of the
intended S.PSS.

4.2. Case description and limitations

Online trade has led to a massive increase in delivery traffic in most
European inner‐city areas. In everyday life, this means clogged roads,
parked sidewalks, lots of noise and greater GHG emissions. Increas-
ingly, there are efforts to organize commercial transports on the ‘last
mile’ differently. Cargo bikes and pedelecs can be a sustainable answer
to this. The utilization of bicycles is closely linked to the expectation to
substitute transports and tours, which are usually carried out by vehi-
cles with combustion engines. Cargo pedelecs cause fewer emissions,
are quiet, require little space and can be used flexibly. However, the
actual usage in commercial contexts falls far short of these expecta-
tions, without understanding the clear causes (Gruber & Rudolph,
2016). Previous research and development efforts for sustainable
urban development of traffic systems on a local scale are often
thwarted by increasing areas of conflict between customer wishes,
demands on the use of public urban spaces and structural framework
conditions.

The SLL Distribute puts two Kieze in the center of its Sustainable
Product‐Service innovation process: the Klausernerplatz and the
Mierendorff‐Insel. Both quarters are located in the Berlin district of
Charlottenburg‐Wilmersdorf, close to the geographical city center.
The short distances between the various spatial functions in the neigh-
borhoods provide ideal conditions for the development of local logis-
tics and mobility services with a high potential for customer
identification. Hence, the dense and functionally mixed structures of
5 According to Walsham (2006, p. 321f.), the Action Research approach offers a number
of advantages in the study of field subjects, such as ‘deep access to people, issues, and
data’. On the other hand, it bears the ‘danger that the closely involved field researcher
becomes socialized to the views of the people in the field and loses the benefit of a fresh
outlook on the situation’. This does not automatically mean that the action researcher is
more biased than a researcher who seems to observe the phenomenon ‘neutrally’. As
Walsham (op. cit.) realizes that ‘we are all biased by our own background, knowledge and
prejudices to see things in certain ways and not others.’

6 The mixed methods design was chosen to leverage the respective strengths of both
qualitative and quantitative research on a general level and to minimize the limitations of
both approaches (Creswell, 2014). In addition, mixed methods on a practical level provide
a sophisticated and complex research approach to investigate new research procedures
(op. cit.), such as the use of a new co‐creation framework in SLL.
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both research areas allow a direct approach of numerous addressees
– residents, small and medium enterprises (SMEs), and civil society
stakeholders. Concerning their socio‐economic structure both Kieze
can be identified as representatives for other Berlin quarters.

While selecting a single case study entails several limitations (e.g.
leaving out a profound comparative analysis with other SLLs using dif-
ferent co‐creation methods and frameworks), the author argues that
the above‐mentioned research design and findings enrich the Sustain-
able Living Lab literature and contribute to a deeper understanding of
the Urban Design Thinking approach.

5. Urban design thinking: a co-creation framework for a
sustainable living lab

Urban Design Thinking (UDT), as it is currently developed at the
Technische Universität Berlin of Berlin (Germany) takes up the innova-
tion processes of DT and transfers them into an approach for co‐
creational urban and S.PSS development: urban development and sus-
tainable business model and innovation management as a joint task of
all affected stakeholders. Each Design Thinking project begins with a
design challenge that explains what needs to be designed, why it
should be designed, and for whom it should be designed. Urban Design
Thinking additionally examines how the spatial context is designed
and whether it meets the demands of the stakeholders and the (local)
market. By identifying the needs of different urban actors, designing
and implementing innovations through iterative development on a
small‐scale level, and by allocating stakeholder resources, UDT can
help to unlock the potential for the co‐creation of solutions that fit
the unique needs of urban areas and its stakeholders.

To achieve the goal of a co‐creative innovation process for a sus-
tainable cargo pedelec Product‐Service System in the designated
research areas, a tailored SLL framework was set up, based on the
Urban Design Thinking approach of the academic partner Technische
Universität Berlin. The idea, to work for three years with and for local
stakeholders in a series of workshops (Urban Labs), to define, ideate,
prototype, test, iterate, and implement an innovative S.PSS. The
designed co‐creation framework (see Fig. 1) follows Menny et al.
(2018) by focusing on the highest level of user involvement in SLLs.
Therefore, all Urban Labs were open to the public. In that way, local
SMEs and residents were actively engaged in all development stages
and decision‐making processes of Distribute together with the above‐
defined SLL stakeholders. Collectively Urban Lab participants worked
in mixed teams7 under the guidance of Urban Design Thinking coaches,
and at regular intervals of two months. Parallel to this, the associated
SMEs integrated the resulting outcomes directly into their day‐to‐day
business on a test basis. Thus, the knowledge application, which is other-
wise more likely to be found in the Urban Living Lab context (Schliwa,
2013), has been directly transferred into the real‐life setting of the exam-
ined SLL.

Other than existing SLL approaches to set‐up innovation processes
in which users and value chain‐relevant actors are gradually engaged
(e.g. Liedtke et al., 2015), the UDT approach offers a methodological
framework for constant co‐creation and user involvement in develop-
ing S.PSSs, while at the same time promoting the inclusion of business
model research. By incorporating the users’ perspective right from the
start of the innovation activities, Urban Design Thinking can gain a
profound understanding of the user's attitudes and values, lifestyles
and habits, and behaviors and motivations – and thereby achieve the
greatest chance of user adoption. Furthermore, UDT does not end after
the phases of insight research, prototyping and field testing, but rather
refines the S.PSS innovation process within the SLL by iterating on
7 Each team consisted of representatives from all four designated stakeholder groups
with equal decision‐making power. In addition to that, the academic partner (Technische
Universität Berlin) was solely responsible for organizing and managing the Urban Design
Thinking process within the SLL Distribute.



Fig. 1. Co-creation framework within the sustainable living lab Distribute.
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those phases. In case the first testing is not fully successful, and the
evaluation requires substantial adjustments on the initial definition
of the problem and solution space, an iterative working mode may lead
to a possible reframing and adaptation of the SLL scope, and thus pro-
motes solutions in accordance to real user needs. The UDT innovation
process only ends with a thriving testing of a profitable business model
and the final implementation of a S.PSS in the (local) market.

However, it should not be concealed that long‐term user integra-
tion during this process, has to be understood as the main challenge
of the UDT approach. Since their participation was voluntary, the
number of participating users in each Urban Lab ranged from 0 to
21. Therefore, it turned out that with 1.9 the average number of users
during each of the eleven ULs was rather low. Comparing this with the
number of attending persons during all co‐creation sessions in toto,
still, a balance between the stakeholder groups of the SLL can be
attested.
9 This paper follows StÔhlbröst’s et al. (2015) distinction between users and technology
5.1. Working phases of urban design thinking

SLL stakeholders should contribute their specific knowledge prefer-
ably unbiased. However, there are usually several implicit assumptions
at the beginning of the project about certain issues determining the
course of the project. Making co‐creation in a SLL not always an easy
task, since it might create conflict between different stakeholders and
bears risks to their respective exploitation plans (StÔhlbröst et al.,
2015). This is a completely common process, but such implicit assump-
tions are a significant limiting factor for a SLL. To question those
assumptions, the aim of the first two Urban Labs (Understand &
Empathize), which took place on the same day, was to create empathy
for the users as well as a deep understanding of the urban space.8 In
this way, the ULs participants gained the ability to question their
‘brought’ implicit assumptions about the Sustainable Living Lab, and
to tailor the project scope as well as new products and services to the
needs, requirements, and wishes of the local users. Concerning the
8 Each Urban Lab is documented in a separate publication, and available under www.
distribut‐e.de.

4

development of a S.PSS based on cargo pedelecs in the two research
areas, the objective of these Urban Labs was further to develop a com-
mon understanding of future transport and mobility needs in these quar-
ters amongst all stakeholders. What is needed? What do different target
groups aspire? What are the spatial conditions in the ‘Kieze’? To get an
answer to those key questions the UL participants conducted short inter-
views with SLL potential users and affectees9 in the two quarters to cap-
ture new insights and assess hidden user needs. Considering the two
main user groups (local SMEs and residents; see section 3.1), the SLL
stakeholders were able to identify specific needs regarding the mode
of transport, delivery of goods, cargo traffic, and vehicles within the
two Kieze (see Table 1).

The goal of the third UL (Define) was to craft a meaningful and
actionable problem statement. Based on the need assessment from
the first two workshops four key challenges occurred:

• What requirements need to be fulfilled by cargo pedelecs; regard-
ing private and commercial transports?

• What are the demands of local users regarding a cargo pedelec
booking system?

• What requirements need to be fulfilled by a cargo pedelec station;
regarding the technical prerequisites and the environment?

• What additional services around the topic ‘delivery’ do local users
request?

For this purpose, the teams were assigned to one key challenge and
drafted a persona. Personas are generic but consciously personalized
results of the empathic user requirement analysis. They represent per-
sonalized requirement specifications and serve as a benchmark for S.
PSS development. Building on the synthesized results of the personas,
the objective of the fourth UL (Ideate & Business Model) was to collect
solutions for the addressed key challenges by using different brain-
affectees. Other than users, affectees are no direct users of a sustainable product‐service
system. Therefore affectees ‘are represented by the people living in the city where the
technology is implemented but without them really interacting with the technology’.



Table 1
User needs within the sustainable living lab Distribute.

User groups Needs (in terms of mode of transport, delivery of goods, cargo traffic and vehicles)

Local SMEs (with and without cars)single entrepreneurs (e.g. craftsmen), food delivery
services, nursing services, food and beverage markets, kindergartens, housing
cooperatives, and property management companies

- Saving of transport costs (e.g. by external contractors)
- Faster and more efficient deliveries
- Avoidance of parking restrictions
- Reduction of environmental costs
- Employee safety (esp. drivers)
- Image and marketing improvement
- Outreach for new customers

Residents (with and without cars)single and family
households, flatshares and retirees

- Fast and safe passenger transport (incl. small children)
- Environmentally friendly vehicle for short leisure trips
- Transport of wholesale purchases (e.g. daily groceries)
- Transport of bulky waste
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storming techniques.10 In that way, the ideation phase funnels the dis-
covered needs of the personas into tailored solutions. Since ideation is
about pushing for the greatest possible solution space the viability and
feasibility of the solutions are usually discovered at a later stage,
through prototyping and user testing. Therefore, this research follows
Rits et al. (2015), who plead for the integration of business model
research within the Sustainable Living Lab methodology. Accordingly,
Urban Design Thinking introduces business modeling11 at this early
stage of the SLL innovation process, to validate assumptions about exter-
nal contextual factors, like the customer demand and market trends in
the specific spatial context.

A simple validation or falsification of a product or service in the
form of a mere explanation to potential users often fails because of a
lack of experience. However, relevant aspects of the innovation can
be represented and experienced in the form of prototypes. For this,
the fifth UL (Prototype Model & Test) focused on the simulation of the
basic functionalities of the team solutions. First, the teams transferred
their ideas into a rapid prototype on a model scale. During the work-
shop, the teams were able to explore the feasibility and analyze the
appeal of the prototypes by testing essential features and design prin-
ciples of the solutions. Each team was invited to test the low‐resolution
prototype and to give feedback. In this way, for the first time, it was
possible to analyze linkages between the different solutions of the four
key challenges, which lead to further development questions, for
instance on how the booking system can be combined with a locking
mechanism at a cargo pedelec station.

The Urban Labs 6 & 7 (1:1 Prototype & Test) started with an
exchange on the team experiences and feedback results recorded dur-
ing the testing in the previous UL. This first iteration was intended to
adjust the prototype for the testing in the two neighborhoods. By test-
ing the potential solutions in the public space (e.g. with inhabitants on
the street or with shop owners), Urban Design Thinking allows to
determine promoting and hindering factors of the conceived S.PSS
with regards to the urban space. Also, the idea can be communicated
to the public and tested with users and affectees. Therefore, Urban Lab
6 operated in the Klausenerplatz quarter, whereas Urban Lab 7 took
place in the Mierendorff‐Insel quarter. Among the testers were retail-
ers such as a butcher's shop, a pizza delivery service, and a vegetable
merchant as well as numerous pedestrians. Both test runs made use of
the existing SLL stakeholder infrastructure, in particular of the local
rental stations. The collected feedback and the observed user behavior
were recorded with the help of a feedback grid, to capture user insights
about the prototype by considering likes, improvements, thoughts and
10 In parallel to the fourth UL, the cargo pedelec rental was launched at two stations in
both research areas at the beginning of 2018. Starting with six e‐bikes to borrow. The
booking is made online through a digital platform.
11 The teams used the Business Model Canvas to clarify the value of the idea to users, the
revenue model of the idea and the potential partners to realize the idea.

5

open questions. As a result, it became clear that many users evaluated
the applications insufficient regarding their daily transport and deliv-
ery needs.

To co‐create a user‐centered S.PSS and find a functioning business
model, the iteration process can be repeated several times. The con-
stant need for iteration, inherent to the UDT process, allows certain
flexibility with regards to the innovation process in a SLL. At the same
time, however, it bears the danger of a slower or later product devel-
opment and market launch. To evaluate the results of the testing and
iterate independently the field of technical and economic opportuni-
ties, eight experts were invited to participate in Urban Lab 8 (Define
& Ideate) to once more draw attention to the four key challenges. There
were representatives from a bicycle rental company that offers station‐
based and hybrid systems, the district administration, an initiative for
free pedelec rental, a local building and housing cooperative, and a
sustainable mobility network. These experts tested the previous proto-
types concerning the functionalities and the local market environment.
The central question was to what extent the prototypes meet the user
needs identified at the beginning of the UDT process. As the prototypes
were not able to convince the users in toto during the Urban Labs 6
and 7, the initial problem definition and solution finding had to be
iterated. For this purpose, the phases of Define and Ideate were
repeated in a shortened form. This meant to discard some of the
already ‘beloved’ prototypes and to follow new development paths.
During this, the overall scope of the SLL was questioned by the stake-
holders, since there was no longer a common understanding of it.

After the second iteration, the Urban Lab managing team decided
to organize another, unscheduled iteration session. The aim of Urban
Lab 8a (Connecting Dots, Define and Ideate) was to identify the connec-
tions of the new ideas with the overall scope of the SLL. This third iter-
ation resulted in a value proposition of the S.PSS, which translated the
identified key challenges and user needs into three areas of responsi-
bility (see Fig. 2). Indicating that the cargo pedelec service offers (ren-
tal, delivery, and lending) must be aligned from a separated and
module‐oriented to a holistic and process‐oriented S.PSS approach.

To test the new systemic S.PSS approach the Lego Prototyping tech-
nique12 was applied in Urban Lab 9 (Lego Prototype & Test). All the ser-
vices offered in the SLL can thus be assessed by the stakeholders on an
integrated basis, which further supports the creation of a common vision
among each other that has been questioned before. In this process, a
model was created, that consists of a central station for the cargo pedelec
rental and lending services, as well as a hub and spoke structure for the
internal and external distribution of incoming and outgoing goods in the
quarters. The participant’s feedback regarding technical and economic
modifications of the S.PSS was directly incorporated into the prototype.
12 More information about the Lego Prototyping technique: www.interaction‐design.
org/literature/article/prototyping‐learn‐eight‐common‐methods‐and‐best‐practices.



Fig. 2. Value proposition of distribute’s S.PSS.
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After this fourth and last iteration, the final Urban Lab (Business
Model) focused on the implementation of the S.PSS in the local market.
To establish the generated knowledge from the Urban Design Thinking
innovation process in the real‐life setting of the quarters, the SLL stake-
holders needed to finish the commenced plan of a viable and durable
business structure from Urban Lab 4. Thus, all test results from the pre-
vious ULs were translated into the existing Business Model Canvas.
Based on the value proposition of the S.PSS the teams elaborated on
different customer segments, the desired relationship to them as well
as revenue streams and operating costs. For this purpose, the already
examined assumptions from the day‐to‐day businesses of the associ-
ated SMEs (Inno.M and insel‐projekt.berlin), were particularly helpful.
These related primarily to the charges for the various cargo pedelec
services as well as the assumptions about socio‐economic usage
patterns.
5.2. Urban design thinking and its added value for SLL stakeholders

In this section, the paper outlines the results of the qualitative
research that was conducted from five semi‐structured interviews with
SLL stakeholders. Interviewees came from each stakeholder group of
the SLL Distribute including a cargo pedelec manufacturer, an environ-
mental manager from the local district administration, a project man-
ager/researcher from Technische Universität Berlin, and one resident
from each analyzed quarter.

The local district administration considers especially the increased
environmental mindset among the residents of the two Kieze as well as
the economic development of local entrepreneurs and SMEs, in form of
an enhanced value proposition, as the most beneficial effects of the SLL
Fig. 3. Distribution of Survey Respondents
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Distribute (Interview Bezirksamt Charlottenburg‐Wilmersdorf von Ber-
lin, 2018). According to the interviewee, the test phase with the newly
invented cargo pedelec icai must be considered as a successful proof of
concept for the joint innovation management within the Sustainable
Living Lab. Moreover, it should be underlined that the method of
Urban Design Thinking might be difficult sometimes and time‐
consuming with regards to specific legal and technical developments
of a S.PSS, but at the same time, it tremendously helped to align stake-
holder interests.

Transferring results from a co‐creation process into a working S.PSS
might be difficult for developers in particular. Yet, the involved cargo
pedelec manufacturer states the input from each Urban Lab as ‘an
indispensable condition for creating useful products’ (Interview Ado-
meit Group, 2018). The ‘precious information’ gained from the ‘ex-
tended user collaboration’, that these stakeholders usually miss in
their daily work, enables developers to get a deeper understanding
of the actual user experience of a new product or service. As a result,
designers and developers can fix unexpected user pain points of their
solutions and create a customized user experience before entering
the market. Whereas the plurality of ideas, notably at the beginning
of the co‐creation process, is also a designated drawback for develop-
ers since they have ‘to decide on the technical and economic feasibility
of [those] sustainable solutions’.

Based on the work in the SLL the Adomeit Group developed a new
cargo pedelec for delivering heavy loads. The model icai is a four‐
wheeled cargo pedelec. Due to its large loading volume
(3 m3/200 kg), it is ideal for transporting euro and rolling pallets with
side rails. Thanks to articulated steering, the turning circle is only
5.90 m. The pedaling is supported by a Brose mid‐engine with
250 W. The translation is provided by a Rohloff Speedhub 14‐speed
hub gear. The vehicle technology is supplemented by a lighting system
with brake light, a rear‐view mirror, turn signals and hydraulic disc
brakes. The icai is 3.72 m long, 0.95 m wide and 2.18 m high. Since
autumn 2018 it is used to transport and deliver online ordered goods
from several different senders (esp. local food retailers) within the two
Kieze to recipients outside of the quarters and the other way around.
Each delivery tour is monitored and evaluated to gain new insights
and feedback for further technical adjustments, to improve the user
experience as well as the business model of the overall S.PSS.

‘The innovativeness of this process is, that it allows mistakes.
[UDT] helps us because we completely changed the way of planning.
We do not create any proposals on the first run. But we develop pro-
posals together with stakeholders from the first scratch. This is a very
new method of planning. It is not easy because you have to deal with
ideas and proposals that you would never have thought of. You could
say it is crazy and (overwhelming somehow). But in the end, it can
help you to find really new and innovative aspects of the project you
do’ (Interview Technische Universität Berlin, 2018). This statement
from one academic project manager/researcher within the SLL eluci-
dates the transformative nature of Urban Design Thinking for urban
development and innovation processes. Since UDT does not follow a
according to SLL Stakeholders (n=20).



Fig. 4. ‘I believe that Urban Design Thinking as a co-creation method helps us
to communicate faster with different stakeholders about a new idea’.

Fig. 5. ‘I will now more often collaborate with other citizens or stakeholders
to solve the problems related to my quarter’.
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linear design process, but rather grant on iterative loops, hidden
assumptions that occur during the different development stages of
an S.PSS are highly welcomed, as they might induce real innovations.
At the same time, UDT as a deeply user‐centered method implies new
patterns of collaboration between SLL stakeholders, which need to
become accustomed during the project. However, it should be stressed
that ‘user participation in a long‐term oriented co‐creation process is
one of the main obstacles’ of the UDT method (ibid). ‘In the end, we
couldn’t reach the number of people we initially wanted to.’ This
relates to the project manager/researcher’s assumption that ‘not all
potential users are willing to participate in such a complex project
structure. Some people like to be actively involved, while others are
waiting for concrete solutions. Then they will say whether or not they
like it’. Like other sustainability innovations, cargo pedelecs might be
helpful first for only certain users (e.g. lead users), as adapting daily
routines and businesses to climate change is not a pressing issue for
every user in the SLL area.

The latter can also be derived from an interview with one resident
from the Klausenerplatz‐Kiez, who has been engaged in the topics of e‐
mobility, renewable energy, and citizen involvement before her partic-
ipation in Distribute (Interview Resident Klausenerplatz‐Kiez, 2018).
Further, her motivation to join the SLL arose from ‘the wish to stimu-
late [her] creative and innovative nature, and to look for solutions to
apply in personal family life’. As an architect, she is used ‘to discover
new details of how you can (re)design urban places’, once she uses
them. Regarding the user involvement in ‘a big infrastructure project’,
she states, that it ‘can be difficult, because of extreme and comprehen-
sive decision‐making processes, but it is definitely beneficial to get
new ideas out of that’. However, as a resident of one of the quarters,
she is ‘thrilled by the fact, that [she] is now part of the planning and
designing new solutions for her Kiez’ (ibid). Therefore ‘the intrinsic
motivation is much higher to make actual use of the product at the
end‘. Assuming these statements on the co‐creation within a SLL indi-
cates why Menny et al. (2018) also conclude, that ‘the more participa-
tion, the better’ principle is not entirely true within the SLL context.
Instead, it is crucial to also regard other important factors as the right
form, time, and issue for the added value of user involvement in SLLs.
Beyond that, it can be ascertained that a higher level of user participa-
tion in the innovation process assists the marketing process of S.PSSs,
and thus sustainable transformation in the city.

5.3. Urban design thinking and its potential to foster co-creation in SLLs

The following chapter presents the results of the quantitative
research data that was collected from 20 participants during two
Urban Labs (6 & 7). For this purpose, the perception of UL participants
is analyzed regarding the potential of Urban Design Thinking to drive
co‐creation in a Sustainable Living Lab. Thus, the participants were
asked in the form of a written survey after the Urban Labs. They were
asked to give feedback on given statements about the ability of UDT to
strengthen the communication between SLL stakeholders, to identify
and address user needs, and to develop a S.PSS within the SLL. The
statements were followed by four possible responses, in the form of
a four‐stage Likert scale (strongly disagree, disagree, agree, and
strongly agree). The sample represents all stakeholder groups of the
Sustainable Living Lab Distribute (see Fig. 3), mentioned in chapter
4.1.

Asked for personal consent to the statement ‘I believe that Urban
Design Thinking as a co‐creation method helps us to communicate fas-
ter with different SLL stakeholders about a new idea’ the majority of
UL participants (80%) agree. However, three participants (15%) dis-
agree with this statement, while one respondent strongly disagrees
(see Fig. 4). This supports the interview statement of the representa-
tive of the district administration regarding a better alignment of
stakeholder interests within Distribute (see chapter 4.2). Almost half
of the Urban Lab participants (45%) want to collaborate more often
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with other citizens or stakeholders to solve the problems related to
their quarter, after attending one of the Urban Design Thinking work-
shops (Fig. 5). Whereas 11 out of 20 respondents do not want to
become more collaborative than before the Urban Lab. Regarding
the user interview statement above, this might relate to the fact that
Urban Design Thinking integrates the user from the beginning to the
end of the innovation process. And thus, to stimulate the creative nat-
ure of some users in terms of the urban development of their quarter.

Furthermore, 15 out of 20 participants evaluate UDT as a helpful
method to identify the real needs of users, as shown in Fig. 7. Among
those, nine people (45%) strongly agree on the statement ‘I believe
that Urban Design Thinking as a co‐creation method helps to identify
real user needs’. However, it is of concern that among the five people
(25%) who did not agree with the statement were one action
researcher and one problem owner. Unfortunately, in this case, the
questionnaire did not allow open feedback in the form of a personal
explanation, so that this circumstance cannot be further analyzed at
this stage. A possible correlation, however, might be that the test
results of the prototypes in these ULs mostly mismatched user needs
and had to be reviewed.

Therefore, a close to equal distribution of responses occurs regard-
ing the statement ‘I believe that Urban Design Thinking as a co‐
creation method helps to develop sustainable solutions that meet the
needs of users’. Again, nine participants strongly agree with the state-
ment (45%). While four individuals (20%) disagree that Design Think-
ing as a co‐creation method helps to develop sustainable solutions that
meet the needs of users (see Fig. 6).

Even though the survey is based on a small population, these fig-
ures indicate that UDT can make an important contribution to increas-
ing citizen participation in urban planning. Concerning the potential to
co‐create a S.PSS in a SLL, the analysis elucidates that Urban Design



Fig. 7. ‘I believe that Urban Design Thinking as a co-creation method helps to
identify real user needs’.

Fig. 6. ‘I believe that Urban Design Thinking as a co-creation method helps to
develop sustainable solutions that meet the needs of users’.

J. Alexandrakis Transportation Research Interdisciplinary Perspectives 9 (2021) 100269
Thinking supports the innovation process by concentrating on every-
day users’ needs. In this way, it decisively increases the successful
adoption of a S.PSS in the (local) market.

6. Conclusions

This paper examined how the Urban Design Thinking approach is
being operationalized as a co‐creation framework in the Sustainable
Living Lab context. The author highlighted the individual phases and
activities in the UDT innovation process, that can help in the co‐
creation of an S.PSS (Fig. 1). Urban Design Thinking as a deeply
user‐centered innovation method is successfully used in a multi‐
stakeholder environment to tackle sustainability challenges in contem-
porary cities. As a result, users are actively engaged in all development
stages and decision‐making processes together with other SLL stake-
holders. Thus, this paper is closing the observed gap regarding a clear
co‐creation methodology framework for the ‘innovation with users’.

Through analyzing the added value of UDT for each stakeholder
group within a SLL, an increase in collaboration and exchange
between the stakeholders can be attested. While local administration
considers the increased environmental mindset among the residents
as well as the economic development of local entrepreneurs and SMEs,
in form of an enhanced value proposition, as the most beneficial effects
of the Sustainable Living Lab, developers, and users experience the
Urban Design Thinking method as an indispensable condition for cre-
ating ‘useful products’. Regarding the low rate of user participation in
a long‐term oriented co‐creation process, project managers/re-
searchers must address new ways of communication, to motivate more
people to actively engage in urban development and innovation pro-
cesses. Yet, this implies for all SLL stakeholders the need to put further
8

effort into creating greater awareness and transparency for urban gov-
ernance among the public.

In sum, the connection of the Urban Design Thinking approach
with the Sustainable Living Lab concept allowed a high level of user
involvement in the innovation and co‐creation process, and thus facil-
itated the market entry of the S.PSS on a small scale. Future research
must indicate whether the co‐creation framework can be just as suc-
cessful in other urban settings or whether the often proclaimed hetero-
geneity of SLLs also imposes limits on it.
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