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The Design-Driven Living Lab:
A New Approach to Exploring Solutions to
Complex Societal Challenges

Rens Brankaert and Elke den Ouden

¢« If you ask customers what they want, they will tell you: )

)

‘Better, faster, and cheaper’— that is, better sameness,

not revolutionary change.

Guy Kawasaki

Marketing specialist, author, and venture capitalist

In this study, we aimed to explore the potential of a design-driven living lab as an
innovative approach to addressing societal challenges. This living lab incorporates design
qualities such as exploration, open-ended results, and disruption. This approach was
applied in three case studies within the context of dementia, each of which explored the
impact of Qwiek.up — a media system that creates an ambient experience in a room
through projection and sound. A cluster analysis of the results in the three case studies
showed that the system has considerable potential for people with dementia, and
possibly also for other groups. In addition, the design-driven approach led to new
applications in care, improved functionality, and a broader design space. Our findings
show that design-driven living labs can widen the scope of innovation and improve the

value proposition of an innovative solution.

Introduction

With an ageing global population, there has been a sub-
stantial increase in the number of people living with de-
mentia around the world (Wimo et al., 2003). Dementia
severely hampers an affected individual’s ability to live
independently, and therefore they often have to rely on
both formal and informal care (Prince et al., 2013).
Thus, dementia is putting considerable pressure on
healthcare costs and quality (Knapp et al., 2013). Fur-
thermore, in Europe, healthcare budgets are being cut,
including those for dementia care (Prince et al., 2013).
The consequence is more accidents and a lower quality
of life for people with dementia. However, the search
for a solution is not straightforward, because dementia
is an example of a “wicked problem” (Martin, 2009),
meaning it requires a multi-perspective approach. The
various stakeholders each have their own perspective
and often contradictory needs (Brankaert et al., 2015).
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Previous studies have revealed that living labs are suit-
able for tackling complex societal challenges (Liedtke
et al., 2012). The living lab allows for different innova-
tion methods, such as user evaluation, to be applied in
collaboration with various stakeholders to find and
evaluate new solutions (Brankaert, 2016). In a living
lab, the validity of results is high because the methods
are applied in a real-life context. Additionally, living
labs involve various stakeholders, such as end users
and both public and private parties. Indeed, living labs
should involve end users in constructing meaningful
innovation with and for them through co-creation
(Almirall et al., 2012). Moreover, involving stakeholders
with a market interest in living lab activities fosters suc-
cessful innovation and increases market impact
(Schuurman et al., 2016). Thus, this approach supports
innovation in all phases of the lifecycle and enables a
rapid route to market for innovative products (Lemin-
enetal, 2012).
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Although studies on living labs focus on evaluating solu-
tions (Veeckman et al., 2013), finding innovative solu-
tions requires going beyond the evaluation of existing
offerings. Another aim of living labs is to look at prob-
lems creatively, and this aim can be achieved by adopt-
ing a design perspective. Design helps by identifying
needs, conceptualizing, prototyping, implementing,
and taking different perspectives (Krogstie, 2012). In ad-
dition, designers can explore, envision, and create
more disruptive scenarios (Hummels & Frens, 2011).

In the literature, it is suggested that living labs need out-
lines and structured, predefined goals (Korman et al.,
2015). However, to deal with uncertainties in complex
societal challenges, we need to take an open attitude to
innovation in living labs. Moreover, different stakehold-
ers can have different views and needs. There might be,
for example, conflicting perspectives among business
and care stakeholders concerning value versus revenue.
To address such challenges, innovators need to apply
integrative thinking and be able to hold two opposing
ideas in their minds, thus creating a synthesis that con-
tains elements of both while improving each. Designers
have skills in this area, they seek factors that are not im-
mediately obvious, and they tend to see a problem as a
whole (Martin, 2007). Moreover, designers are able to
generate creative resolutions in the form of new ideas.

With this article, we aim to present a new perspective
on living labs by introducing the design-driven living
lab and to investigate its potential by asking the follow-
ing research question: How can we implement a design-
driven living lab to explore innovation for dementia care
challenges? We explored this question inductively by ap-
plying a design-driven living lab approach in three tech-
nology-based case studies.

Methodology

For this research, we conducted an explorative in-con-
text study to investigate the effectiveness of a design-
driven living lab approach. The living lab was posi-
tioned in a real-life environment, as opposed to a true
lab environment, and we involved users as co-creators
rather than subjects of study (Almirall et al., 2012). In
addition, our design-driven focus allowed for open-
ended insights into the context through an evaluation
that was driven by the use of a “technology probe”
(Gaver et al., 1999; Hutchinson et al., 2003), meaning
that the participants were allowed to use the focal tech-
nology as they saw fit — without restrictions or prescrip-
tions. Moreover, they were motivated to contribute to
the value proposition: the promise of value to be de-
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livered by a product. They were encouraged to experi-
ment with the technology and to reflect on their needs
and the overall context through the technology. As such,
the design-driven living lab approach goes beyond the
mere evaluation of technology.

Through this design-driven approach, open-ended res-
ults can be generated in collaboration with the relevant
stakeholders (Sanders & Stappers, 2008). In our case
study, people with dementia, care professionals, and a
company were involved. In this way, a design-driven liv-
ing lab can be used to navigate the “fuzzy” front-end of
innovation, which is the initial phase of innovation
where the context and target market segment are still un-
clear. The design-driven living lab involves design activ-
ities, such as identifying needs, conceptualizing, and
taking different perspectives (Krogstie, 2012) within the
living lab (Koskinen et al., 2011). We aim to use these
activities in this study to address challenges in dementia
care.

The three case studies in this article focused on the intro-
duction of an innovative technical solution - the
Qwiek.up system. By putting this device in the real-life
contexts, we wished to gain an understanding of its con-
tribution to dementia care, our understanding of demen-
tia care itself, and potential new directions to take with
the design. The results of the three case studies were
compared and clustered to formulate insights into the
design-driven living lab approach when applied in the
context of dementia.

Technology probe: Quiek.up

The technology probe used in the case studies is the
Qwiek.up media system (Figure 1), which was developed
by the company Qwiek (qwiek.eu). Research shows the im-
portance of meaningful activities for good mental health
and general wellbeing (Gold, 2013). The system ad-
dresses the problem of having insufficient suitable activ-
ities for people with dementia and therefore supports
caregivers with their task. Through visual and audio out-
put, this system creates a calming ambient experience
for dementia patients in institutional care homes. The
system comes with easy-to-use “experience modules”,
which simulate experiences such as a walk through the
woods, looking up at a starry sky, visiting a farm, or view-
ing a custom slideshow of family photos with music. To
use the system, the caregiver inserts an experience mod-
ules into the system, which then automatically initiates
the corresponding experience. The system can trans-
form a room into an experience by projecting images
and video onto a wall or a ceiling (Figure 1). This device
is a useful tool for professional caregivers in dementia
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Figure 1. The Qwiek.up media system (right) depicting a walk through a forest on a regular wall (left)

care homes, where it can be used as a meaningful activ-
ity or as a non-pharmaceutical remedy for stress and
agitation, which potentially reduces medicine use in
care environments.

Several interventions that use immersive elements and
sound have previously been investigated, such as for
example “Snoezel(en) rooms” (tinyurl.com/go3v7as),
which are controlled multisensory environments de-
signed to create a soothing experience by stimulating
the senses (Riley-Doucet & Dunn, 2013). These earlier
interventions, however, did not use familiar content for
patients or were limited to a single room (Jakob & Colli-
er, 2015). The Qwiek.up system, in contrast, adds value
because it is easy to use and is integrated into a
wheeled stand that can easily be moved from room to
room. Additionally, using a system that is beyond the
prototyping phase allows the users to focus on how the
technology functions within the context and the vari-
ous applications it can include.

The main focus of the study was not to obtain feedback
to further improve the system, but rather to explore
how caregivers use the system in everyday practice. In
this way, we aimed to explore the care context and re-
veal latent user needs. Additionally, this allowed us to
gather new perspectives on the value proposition of
the system. Nevertheless, insights relating to usability
and the concept itself can be expected as a by-product.
Therefore, our aim was consistent with our conceptual
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proposal of the design-driven living lab: to discover op-
portunities by introducing a new piece of technology in
areal-life context.

In-context evaluation of the Qwiek.up system

Research on the Qwiek.up system was carried out in
three care environments for people with dementia. Two
studies were performed in a care home and the third
one was performed within a dementia day programme
where people with moderate dementia attended a facil-
ity for daily activities, yet still lived at home. The com-
pany behind the Qwiek.up system was involved in
setting up this study and reflected with us on the out-
comes. The characteristics of the three case studies are
described in Table 1.

To carry out the study in the three locations, the follow-
ing sequence of activities was adopted:

1. The system and research method were introduced to
the staff.

2. Staff members were invited to use and experiment
with the system during the study period. During this
period, they recorded their experience with the sys-
tem on an evaluation form.

3. After the study period, additional insights were collec-
ted during a focus group with the care professionals.
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The evaluation form used to capture the experience re-
quested the following details: a description of the exper-
ience, the length of engagement, its usefulness in the
care context, and usability. To aggregate the findings in
each of the case studies, we performed a cluster analys-
is with the retrieved data from both the form and the fo-
cus group (Koskinen, 2003). In this regard, the study
had a dual role. We asked staff members to use the sys-
tem and describe their experience, and then we instruc-
ted them to go beyond evaluation and experiment with
using the device. This second role inspired new design
directions and widened the value proposition. During
the focus group, we encouraged them to reflect on their
experience. Subsequently, the findings were aggregated
into three topics to identify the role of the design-driv-
en living lab in the innovation process. The insights
gathered concerning both the system and the living lab
approach were then shared with the company that cre-
ated the system and interpreted with them.

Results

The three case studies delivered improvements to the
system and demonstrated its value in dementia care.
These results, from both the evaluation form and the fo-
cus group, are shown in Table 2. Especially in case stud-
ies 1 and 3, the system was found to be a strong
addition to formal care. The system was used as an
activity for individuals and groups with dementia, and
it increased the efficiency of care provision by giving
the nurses more time to engage in their care practices.
During the focus group with users from case study 3,
they even mentioned that the system could reduce the
need for medication in some cases. In case study 2, the
system was less well received; however, here the profes-
sional caregivers showed less willingness to experiment
with the system during their general care practices.

The cluster analysis of the data from both the evalu-
ation forms and the focus group identified three
clusters of topics: new insights concerning applications
in care, the functionality of the system, and possible
design extensions. The business perspective on each of
these topics was added to these results. The results for
each of these topics are described in the subsections
that follow.

Topic 1: Applications in care

By using an open-ended evaluation, we found that, al-
though the original target context (care homes) was
suitable, a different context (day programmes) also
shows great potential. The care professionals even in-
dicated it that they felt it could be used for other condi-
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tions such as autism, because it provides a comfortable
and recognizable ambience. In the case study 3 in par-
ticular, multiple purposes for the system were sugges-
ted. The system had benefits as a soothing individual
activity as intended by the design. However, it was also
used as an interactive group activity, as an activity for
quieting down a group after lunch, and for one-on-one
engagement and storytelling.

The attitude of the caregivers at the day programme
centre might well have played an important role in this
study. During the focus group, for example, we found
that users in case study 3 were more engaged compared
to those in the other case studies. They were very enthu-
siastic and they actively contributed more feedback
than expected. They even wrote a thirty-page report in
addition to the evaluation form to describe their experi-
ences with the system in detail.

In summary, the users experimented with the device in
all kinds of ways and discovered new purposes while
doing so. This broadened the potential market for the
system and also allowed us to discover latent needs in
this care context. From a business perspective, the com-
pany reflected on the study that these insights added
value to the system and opened potential future mar-
kets.

Topic 2: Functionality

We also discovered the need to make improvements to
the Qwiek.up system in terms of functionality, techno-
logy, and usability. For instance, the projector some-
times malfunctioned, and the company should
prioritize fixing such technical issues. Additionally,
some of the care professionals in case study 1 found the
system hard to use. They suggested making the sys-
tem’s physical controls easier to use or adding a remote
control. Furthermore, in some of the experience mod-
ules, the music that was preselected by the company to
fit with certain videos did not match, resulting in a con-
flicting experience.

The company is already improving some elements of
the product based on this feedback on its functionality
and is investigating the potential of adding a remote
control or other ways of interacting with the system by
both the care professionals and the patients.

Topic 3: Design extensions

Opportunities arose in all three case studies for improv-
ing the conceptual design of the Qwiek.up. In case
study 1, for example, the potential of adding interactiv-
ity was discussed to allow those with dementia to have
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Table 1. Context description of the three case studies

January 2017 (Volume 7, Issue 1)

Case Study 1 Case Study 2 Case Study 3
Country Netherlands Germany Germany
Care context Care home Care home Day programme
Dementia profile Advanced Advanced Moderate
Care professionals 6 4 3
Residents 14 11 28
Study period 29 days 33 days 35 days
Evaluation records 6 7 15

Table 2. Evaluative results concerning the Qwiek.up system in the three case studies

Case Study 1 Case Study 2 Case Study 3

General response to the system Positive Moderate to negative Very positive

Experience modules

Natural modules were
preferred (e.g., Aquarium
and Forest)

Module of starry sky was
used to help individuals to
sleep better; others were
less appreciated.

Residents responded well to
the natural modules; in
some cases, there was a
mismatch between image
and music in the modules.

Technical difficulties The projector had some Physical controls on the None
issues with finding focus system were considered
difficult to use.
Experience Various use cases were Positive use for one-on- one  Many unexpected uses such

found such as group
sessions (max. 30 minutes)
and individual use.

session and sleep sessions;
other uses were not
explored.

as calming down a group
after lunch and association
games with a group.

Focus group results

System usefulness and
application varied from
person to person, but some
users were engaged for 3—4
hours at a time. Interactivity
would contribute to the
experience.

Care professionals were not
very fond of the system.
However, the system was
used as a conversation
starter once, which was
deemed positive.

Care professionals were
enthusiastic about the
system; it could easily
become a standard tool in
day programmes. The
system was used for many
purposes in various ways.
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an even more engaging experience. In addition, this
means that the system could cater to a wider spectrum
of users, and that those, for example, in a less advanced
state of dementia might be more engaged with the sys-
tem with the addition of interactive aspects. This exten-
sion could also increase the engagement of people with
dementia by stimulating play (Anderiesen et al., 2015).
In addition, in case studies 2 and 3, we found that the
selection of experience modules should be increased.
The selection is currently limited and more options
would be desirable.

Currently, additional experience modules are being de-
veloped and released by the company that created the
system. In this way, they are able to quickly broaden
their offering and improve the overall experience of the
system. For more radical conceptual improvements,
for example adding interactive games, development
will take longer. However, based on the findings in this
study, the company is already developing new concep-
tual extensions to their system.

Discussion

Over the course of three case studies, we demonstrated
the potential of a design-driven approach to living labs.
Earlier living lab studies have included active user in-
volvement, for example through co-creation (Sanders
& Stappers, 2008). However, by adding design charac-
teristics such as exploration and dealing with uncer-
tainty, living labs can be refocused to better deal with
complex problems such as dementia care. In this
study, we contributed to answering our research ques-
tion: How can we implement a design-driven living lab
to explore innovation for dementia care challenges? The
design-driven approach allowed us by actively in-
volving care professionals to broaden the value propos-
ition of the Qwiek.up system, explore the context of
dementia care, repurposing the design, and find new
opportunities for innovation.

The design-driven living lab approach uses a fully oper-
ational system that is presented as a technology probe.
This is a high-quality product — rather than a functional
prototype — that can be used to explore latent needs,
new uses, and opportunities for innovation beyond the
evaluation of the current product. This different per-
spective on putting innovative systems in a real-life
context is based on design approaches such as
needsfinding, conceptualization, and opportunity seek-
ing (Krogstie, 2012). Today’s technology enables the
creation of high-quality products in a shorter amount
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of time, making it possible for in-context studies to in-
fluence the value proposition and market release spe-
cifications — resulting in shorter innovation cycles. This
approach enables fast learning, for example, as was ap-
parent in the redesign of the experience modules or the
interface of the Qwiek.up system. This work can be
done in a short amount of time, leading to a market re-
lease that improves the product offering. Nevertheless,
for larger design improvements, such as adding inter-
activity or answering new use environments such as for
children with autism, follow-up design processes are
needed, which will take longer to conduct.

Involvement of users in the design-driven living lab is
inspired by co-creation (Bergvall-Kareborn & Stdhl-
brost, 2009). However, instead of focusing co-creation
efforts in a controlled session, we apply a co-creation
perspective during the entire in context study. This al-
lowed participants greater freedom in using the
concept, and it allowed us to be more open in interpret-
ing the results. As a result, the participants maintain an
open attitude throughout the study, allowing additional
insights to emerge such as, for example, new applica-
tions or opportunities for meaningful activities in a de-
mentia care context. This was notably demonstrated
during the third case study, in which the system was
clearly used in an unrestricted and explorative way by
the users (Valk et al., 2012). In this case, the users felt
they had the freedom to use the system as they saw fit
and experimented with it in their specific care settings.
This approach also allowed the company to find new
uses for the system and orient towards new opportunit-
ies in care innovation.

Navigating the early stages of innovation often seems
challenging, and this is also the case for living lab prac-
tices. However, the inclusion of design skills, such as
dealing with opposing perspectives, offers concrete
tools to do this (Koskinen et al., 2011). In this study, we
have shown that an explorative approach with techno-
logy probes can enable the identification of needs bey-
ond the original value proposition and inspire new
innovative solutions. The suggestion to facilitate play
within the system, for example, allows the company to
widen the market impact of the system.

Further research

This article presented an initial application of the
design-driven living lab. However, the exact character-
istics of this phenomenon are unclear and need to be
investigated in greater depth. For example, the system
used in this study was arguably already purposed for a
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care context and did not allow for an open-ended ex-
ploration in the same context. The effect of different de-
velopment levels of prototypes/products needs to be
further evaluated.

In addition to our insights, we found some limitations
in our application of the design-driven living lab ap-
proach. We see that, based on our three case studies,
there is scope to improve the evaluation method and
the design-driven approach. There are, as yet, no best
practices for design-driven living labs, and the evalu-
ation methods we used had some limitations. Some
users even stopped filling it in regularly after a week in-
to the study because they felt it was too boring. The par-
ticipants might need more motivation to explore the
new technology and more in-depth evaluation forms
with fewer intervals might maintain interest. Addition-
ally, alternative ways to capture an open-ended experi-
ence, such as diary studies, might be applied. The
report provided by the users in case study 3 provided
much richer insights into their experience. Also, the
more open approach of the focus group methodology
made it possible to do more than just capturing experi-
ences and, in addition, allowed for discussion of other
topics, such as design opportunities. An important as-
pect we discovered is the attitude of the users, as we
saw in case study 3, where it was reflected in the parti-
cipants’ willingness to experiment. To clarify this as-
pect, further research is needed on methodologies that
can be used to engage users in open and explorative
studies as part of a design-driven living lab.

In the future, we aim to create more diverse forms of
the design-driven living lab in order to explore its poten-
tial for innovation. In this regard, we aim to target the
complexity of other societally relevant challenges and
emphasize the inclusion of more diverse stakeholders.

Conclusions

Over three case studies, we demonstrated the potential
of a design-driven living lab approach. Participants
were invited to openly and freely use a new system in
their professional context of caring for people with de-
mentia. The results show that the type of feedback ob-
tained can indeed go well beyond an evaluation of a
particular design, however, this still needs to be ex-
plored further. New insights can be obtained for repur-
posing the design and defining new value propositions.
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A design-driven way of performing a living lab makes it
possible to extend the boundaries of the approach from
evaluation to include exploring innovative solutions. It
shows that there is potential for more disruptive, open-
ended development of innovation.

In this way, we succeeded in implementing a first itera-
tion of a design-driven living lab. It allowed us to ex-
plore both the method and the contexts in which the
intervention was applied. The evaluation results are
more open-ended, with more room for input from the
various stakeholders. The intervention was not evalu-
ated on its effectiveness but rather as an opportunity
and, as a result, it strengthened the value proposition
and the business case. This was evident in the response
by the company, which has included our findings in
their system and development processes. Overall, our
approach shows that there is potential for navigating
the early stages of future innovation processes with de-
veloped products designed to address complex societal
challenges.
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