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The law of chaos is the law of ideas,
Of improvisations and seasons of belief.

Wallace Stevens, ‘Extracts from
Addresses to the Academy of 
Fine Ideas’
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Preface

Before you lies my master thesis report, which has been 
written in conclusion of my double degree of the masters 
Biomedical Engineering and Communication Design for 
Innovation. In this integrated thesis I investigate the role 
of Living Labs in medical device development and how 
communication can support the Living Labs in their en-
deavours. During my thesis I got the chance to interview 
the people that work in the Living Lab the ResearchOR. In 
this Living Lab, engineers, doctors and companies work 
together to develop medical devices that can be tested in 
a real operation room. 

Ever since I started my two masters, I have been fasci-
nated by the complex processes and collaborations that 
come with medical device development. How do you 
make sure you create innovations that truly have value 
for the user? The way Living Labs work on this matter 
reminds me of how cells work together, and how they 
exchange information and recourses (see the cover). I 
am grateful I got to speak with people from the field who 
assess this question every day. It has given me inspiration 
and motivation to strive to find my own answer in my 
future career. I hope my findings in this thesis will give 
the same inspiration to people that create innovations in 
medical device development, or any in other field. 

I have written this thesis times of the Corona pandemic. 
Strange times that have made me struggle to find my way 
from time to time. How to perform research in a hospital 
when you are not allowed to enter it? I have been amazed 
by the flexibility and adaptivity of the stakeholders of the 
ResearchOR, my supervisors and fellow students. Their 
Skype, Zoom and phone calls have been indispensable on 
both a social and professional level. 

I want to thank Steven Flipse and John van den Dobbel-
steen for their guidance, patience and enthusiasm during 
this project. I really appreciate the way you have collab-
orated with me and with each other. It was a very open 
and efficient way of working. It has taught me a lot. I want 
to thank Maarten van der Sanden and Ferdoos Esrail for 
their feedback and inspiration, and Maarten van der Elst 
for his insights during the interview. Furthermore, I want 
to thank my parents, sister and boyfriend for their sup-
port. You were always there when I needed you the most. 
Especially the ‘afstudeer appelflappen’ were crucial for 
the completion of this thesis.     

Anneke Schouten

Leiden, 20–11–2020
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Executive summary

When in 2008 the financial crisis set it in Europe, con-
sequences for the healthcare systems were inevitable 
(Parmar, Stavropoulou, & Ioannidis, 2016). Health budg-
ets were reduced, and since the beginning of the crisis, 
1.5 million additional people in Europe have had an 
unmet need for healthcare (A. Reeves, McKee, & Stuckler, 
2015). A key challenge is both to achieve and to maintain 
the quality of healthcare, including new technologies 
within constrained budgets (Godman et al., 2016). This 
puts facilities such as hospitals in a difficult position. They 
are required to balance the contradictory and competing 
demands of efficiency and specialization, low operating 
costs and high-end amenities, minimized capital costs and 
optimum clinical quality (Clough et al., 2011).

Innovation is a key concept in healthcare, because in-
novation engineering and management allow for more 
efficient development of better concepts of medical 
devices (Lamé, Yannou, & Cluzel, 2018). This is essential 
for sustainable healthcare systems in the future (Ellner 
et al., 2015). In this light, there has been an increased 
interest in the Living Lab concept (Bergvall-Kåreborn, 
Eriksson, Ståhlbröst, & Svensson, 2009). In a Living Lab, 
multiple relevant stakeholders work together in a real life 
setting. Despite the growing recognition and use of Living 
Labs throughout society, literature on this phenomenon 
remains scarce (Dell’Era & Landoni, 2014).

In literature, drivers and barriers for the functioning 
of Living Labs can be identified. Drivers for succesfull 
Living Labs can be a clear strategic intention (Veeckman, 
Schuurman, Leminen, & Westerlund, 2013) and early 
user involvement (Mäkäräinen-suni, 2008). Barriers for 
Living Labs can be the need for diverse stakeholders 
with matching values (Guzmán et al., 2016) and the fact 
that Living Labs tend to be difficult to manage (Heikura 
& Schaffers, 2010). Overall, it is often problematic for 
Living Labs to exist on the long term. Communication can 
play an important role in enlarging Living Lab drivers and 
overcoming Living Lab barriers, with the ulitmate goal of 
making Living Labs a more stable way of collaborating. 
That means working in a strucutred way, without loosing 
the adaptivity that is requried for the open innovation 
that is typical for Living Labs.     

It was the aim of this project to design a tool that sup-
ports coordinators of Living Labs by the means of com-
munication, hereby enabling them to realize successful 
innovations on the healthcare market. The main research 
question was therefore formulated as follows: How can 
communication help the ResearchOR to work in a 
structured way without loosing its adaptivity?

To this end, a literature study was conducted in which 
case studies of Living Labs have been analysed for drivers 
and barriers. After obtaining this perspective from theory, 
practice was investigated by conducting a case study. For 
this purpose, a Living Lab called the ResearchOR has been 
studied. The ResearchOR performs research and devel-
ops medical instruments and track and trace systems for 
operation rooms of hospitals. Participants of the Re-
searchOR have been interviewed, and the interviews too 
have been analysed for drivers and barriers. The results 
from the literature study and case study were analysed 
by looking at the different perspectives in literature and 
practice and by investigating causalities between drivers 
and barriers. Based on the drivers and barriers found in 
literature and practice a critical node has been identified. 
The critical node was the starting point for the design of a 
communication tool with the aim to support the coordi-
nators of the ResearchOR. 

Implementing medical innovations in healthcare is 
extremely complex. Collaboration between healthcare 
professionals, engineers, the industry and the govern-
ment is crucial. Bridging between other parties that have 
views that are so very different from your own, however, 
is difficult. It is necessary to let some of your own habits 
go to be able to come to a mutual understanding of the 
innovation you are working on. This is precisely what 
happens in Living Labs. This does not mean, however, that 
the complex dynamics from the world of healthcare are 
not present in the Living Labs. The people in Living Labs 
tend to be very openminded and driven for the cause of 
the Living Lab. However, with different Living Lab projects 
come different stakeholders. That means that the net-
work of a Living Lab is always changing. This has great im-
pact on the functioning of the Living Lab, for the network 
brings the required expertise and resources.

Connected to the different levels of collaboration and the 
dynamic network is the problem statement of this thesis. 
The Living Lab method is relatively new, and Living Lab 
participants are rarely entrepreneurs. The result tends 
to be an unclear Living Lab structure with little focus on 
management. A consequence is that the overall structure, 
activities and vision are not always clear. Due to these 
unclarities, management might take more time than nec-
essary. That makes that the participants in this case study 
tend to have a preference to keep the whole collabora-
tion low key. However, valuable collaborations, research 
opportunities and funding might be lost. 
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Creating structure in Living Lab collaborations can save 
participants lots of time and frustration. It is crucial how-
ever, to maintain the free and open way of collaborating, 
which is characteristic for Living Labs. The key in finding 
the sweet spot between working like a community and a 
bureaucracy might be systematically tracking of involved 
Living Lab stakeholders. Much of the Living Lab structure 
and organization will be dependent on local circumstanc-
es. And that is both the strength and the curse of the 
Living Lab. But, being able to systematically track your 
stakeholders, their responsibilities and contributions by 
the means of a protocol could save many Living Labs a lot 
of time and unpleasant surprises.   

To this end, a guide was designed that supports the 
mapping of Living Lab stakeholders. The first step is to 
determine the strategic position of the Living Lab in both 
its network and in field of profession. This will help to 
create a Living Lab structure: the Living Lab knows what 
it means to its stakeholders and what role it would like to 
play. Determining internal stakeholder roles and respon-
sibilities is accommodated by this knowledge. Further-
more, mapping previous, current and future projects can 
reveal trends the Living Lab was unaware of and support 
the creation of a shared Living Lab mission and vision. 
The mission and vision form the basis for the creation of 
synergy and clear goals in future Living Lab projects. The 
Living Lab structure also supports the mapping and eval-
uation of the Living Lab management, since it provides 
clarity in where the management should lead to. There 
is an evaluation loop between the search for balance 
between management and research in the Living Lab, and 
the mapping of the current management structure.

To conclude, the answer to the main research question 
(How can communication help the ResearchOR to work in 
a sturctured way without loosing its adaptivity?) might lie 
in mapping the vast changing composition of stakeholders 
Living Labs have to cope with. By clearly communicat-
ing who is involved and why, structure can be provided 
without turning the Living Lab into a static bureaucratic 
organization. 
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1. Introduction

1.1 Implementing innovations in healthcare
Implementing innovations in healthcare is complex. Deci-
sion-making in healthcare often favours static efficiency. 
This means little or no change and goes at the expense 
of incentives to innovate. Obtaining valuable innovation, 
which is dynamic efficiency, is then a difficult thing to do 
(Ciani et al., 2016). Furthermore, since regulatory approv-
al hinges on claims of similarity to previously approved 
devices, the current process may encourage the develop-
ment of devices that provide only small improvements, 
often at a higher cost than their predecessors (Suter et 
al., 2011). This way of “playing it safe” decreases radical 
innovation and rebounds on the sustainability of health-
care systems (Ciani et al., 2016). Especially the large 
players in the industry, with a lot of capital, choose the 
safe path. 

Not everyone follows this direction though. The small-
er players such as engineers and entrepreneurs have 
the tendency to focus on the more radical innovations. 
However, to turn these radical innovations into products, 
their creators need the capital of the larger industry 
(Ackerly, Valverde, Diener, Dossary, & Schulman, 2009). 
This phenomenon is associated with the valley of death: 
a gap between development of science and development 
of commercial products, which makes that promising and 
valuable ideas remain undeveloped (Kirzner, 1997). 

Overall, based on literature it can be stated that:

• The industry is interested in discoveries 
that guarantee positive response of cus-
tomers, over which they can have owner-
ship and compete (Sanami et al., 2017).

• Academia are losing their focus in making 
things that actually have benefit for pa-
tients. There is great interest in fields that 
are just ‘discovering biology’ (Sanami et 
al., 2017). The same goes for excitement 
of engineers about ‘cool mechanisms’. Fur-
thermore, academia who do want to make 
products that are of value for the market 
lack experience in entrepreneurship (Barr, 
Baker, Markham, & Kingon, 2009). 

• Funding and regulation of the government 
is insufficient. Politicians want to hand out 
(strategic) favours and think of re-election 
(Nemet, Zipperer, & Kraus, 2018).

But, for successful innovation, you need all three of them:

Figure 1 Identifying the combination of fields for successful innova-
tion in healthcare (Sanami et al., 2017).

When the financial crisis struck Europe in 2008, con-
sequences for the healthcare systems were inevitable 
(Parmar, Stavropoulou, & Ioannidis, 2016). Health budg-
ets were reduced, and since the beginning of the crisis, 
1.5 million extra people in Europe have had an unmet 
need for healthcare (A. Reeves, McKee, & Stuckler, 2015). 
A consequence is that healthcare systems are under 
pressure and struggle with restrained budgets and high 
workload. One of the key challenges is to both achieve 
and maintain the quality of healthcare, including new 
technologies within constrained budgets (Godman et al., 
2016). This puts facilities such as hospitals in a difficult 
position. They are required to balance the contradictory 
and competing demands of efficiency and specialization, 
low operating costs and high-end amenities, minimized 
capital costs and optimum clinical quality (Clough et al., 
2011). 

Luckily, compelling opportunities and novel tools are 
emerging to solve these problems. Research provides us 
with insights that underscore the central importance of 
social, behavioural and environmental factors for people’s 
health throughout their life span. Furthermore, technol-
ogy is reshaping every dimension of healthcare. Think of 
the ability to treat organ system failure, the capacity to 
visualize metabolic processes in real time and the possi-
bility of sharing and assessing care experiences (Dzau et 
al., 2017). It can be stated that innovation is a key concept 
in healthcare, because innovation engineering and man-
agement allow for more efficient development of better 
concepts (Lamé, Yannou, & Cluzel, 2018). This is essential 
for the sustainability of healthcare systems in the future 
(Ellner et al., 2015).
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In this light, there has been an increased interest in the 
Living Lab concept (Bergvall-Kåreborn, Eriksson, Ståhl-
bröst, & Svensson, 2009). In a Living Lab, multiple rel-
evant stakeholders work together in a real-life setting 
(quite similar to Figure FIXME of Sanami et al.). Despite 
the growing recognition and use of Living Labs through-
out society, literature on this phenomenon remains 
scarce (Dell’Era & Landoni, 2014). One of the reasons 
for the limited literature could be the difficult to define 
nature and limited data availability of Living Labs. Dell’Era 
& Landoni state that many definitions of Living Labs have 
been provided, but that these definitions do not highlight 
the original new product development approach as im-
plied by the Living Lab methodology. Two main concepts 
in the literature are shared however: the real-life experi-
mentation environment and the involvement of users in 
co-creation. Dell’Era & Landoni therefore define Living 
Labs as follows: 

1.2 A new way of collaborating: Living Labs

“A Living Lab is a design research methodology 
aimed at co-creating innovation through the in-
volvement of aware users in a real-life setting.” 

Literature reports several promising Living Lab settings. 
Particularly when different Living Labs are networked, a 
systematic innovation strategy with desired outcomes 
appears to be possible (Feurstein et al., 2008). Excecution 
of succesfull Living Labs, however, also has its challenges. 
The most important ones are, as marked by Feurstein et 
al., related to the integration of infrastructure, the align-
ment of methodolgical aspects and the convergence of 
policy factors. These factors influence the sustainability of 
a Living Lab, which in turn is important for the value of a 
Living Lab. In other words, collarobrations within a Living 
Lab over a longer period of time lead to valuable innova-
tions (Mastelic, Sahakian, & Bonazzi, 2015). Mastelic et 
al., argue that, for a Living Lab to be sustainable, a strong 
model based on a long-term strategy is needed that con-
siders funding structures, target audiences and revenue 
streams. These factors should be assessed not only at 
one moment in time, but over time, across multiple Living 
Labs. 

1.3 Communication in Living Labs

Dell’Era & Landoni have analysed Living Labs from a 
methodoglocial perspective. They state, for example, that 
other analyses from an organisational or institutional 
perspective would be usefull to gain a better understand-
ing of Living Labs. Complementary to the methodology, 
one would then focus more on the interaction between 
the different groups within and connected to a Living Lab. 
In this light, communication appears to be an important 
but yet unexplored factor. More research is therefore 
required.

In literature, drivers and barriers for the functioning 
of Living Labs can be identified. Drivers for succesfull 
Living Labs can be a clear strategic intention (Veeckman, 
Schuurman, Leminen, & Westerlund, 2013) and early 
user involvement (Mäkäräinen-suni, 2008). Barriers for 
Living Labs can be the need for diverse stakeholders 
with matching values (Guzmán et al., 2016) and the fact 
that Living Labs tend to be difficult to manage (Heikura 
& Schaffers, 2010). Overall, it is often problematic for 
Living Labs to exist on the long term. Communication can 
play an important role in enlarging Living Lab drivers and 
overcoming Living Lab barriers, with the ulitmate goal of 
making Living Labs a more stable way of collaborating. 
That means working in a strucutred way, without loosing 
the adaptivity that is requried for the open innovation 
that is typical for Living Labs.     
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2. The aim and research questions

It is the aim of this project to design a tool that supports 
coordinators of Living Labs by the means of communica-
tion, hereby enabling them to realize successful innova-
tions on the healthcare market. To design such a tool, this 
project will have the shape of a double diamond (Reeves, 
2006). That means a process was followed in which 
divergating and convergating alternate. When a diamond 
widens, the process is in a divergating phase. When the 
shape of a diamond narrows, the process is in a diver-
gating phase. This way, broad exploration can take place 
without the risc of loosing focus. Throughout the design 
process the Living Lab ReserachOR will be used as a case 
study.

Complementary to the aim of the project, the main 
research question is formulated as follows: How can 
communication help the ResearchOR to work in a struc-
tured way without loosing its adaptivity? To answer 
the main question, sub questions were formulated. First, 
drivers and barriers are investigated in both literature 
and practice. By doing so, the insights of the field can 
be taken into account and case specific factors can be 
explored. The third research question focusses on how 
the insights of literature and practice can be put to use 
for the ReserachOR (Living Lab Requirements). The three 
sub questions are descibed in the following sections. Per 
question, the relevant parts of the double diamond struc-
ture are displayed.

Figure 2 Overall outline of the double diamond shaped study.



16

2.1 Sub questions
1. What factors are important for the functioning of a 

Living Lab look according to theory? 

2. What factors are important for the functioning of a 
Living Lab according to practice? 

3. What communication elements could support the 
organizational structure of a Living Lab

Figure 3 Discovery phase double diamond.

Figure 4 Defining phase double diamond.

Figure 5 Developing and delivering phase double diamond.
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3. Background

To create a more precise focus on the subject of Living 
Labs, this chapter will describe how Living Labs look like 
and how they work according to literature. Furthermore, 
the Living Lab that is used as a case study in this research 
is introduced. 

3.1 What is a Living Lab

The question of what a Living Lab is brings us back to the 
definition of Dell’Era and Landoni (2014): “A Living Lab 
is a design research methodology aimed at co-creating 
innovation through the involvement of aware users in a 
real-life setting.” In this definition a Living Lab is defined 
as a methodology. To further specify, Dell’Era and Landoni 
identify four different specifications for this methodology: 
open, closed, value capturing and value creation (Figure 
6). These specifications are based on two variables that 
specify the two main peculiarities of the Living Lab meth-
odology: the interaction with users and decisions regard-
ing platform technology. 

3.1.1 Different types of Living Labs

The intersection of these two variables results in four dif-
ferent kinds of Living Labs. The differences between these 
Living Labs mainly occur in certain phases of the design 
process. The kind of Living Lab and the design phase for 
which their strategy is most suited is shown in the four 
quadrants of the matrix in Figure 6. 

The first variable, interaction with users, takes into 
account that all Living Labs involve aware users in the 
co-creation process. However, participation may be open 
to all potential users in some Living Labs, while in other 
Living Labs the users are pre-selected. This is a distinction 
worth looking at, because a change in perspective occurs 
from a user-centred design process to a design process 
centred upon participatory experiences (Sanders, 2002). 

Closed Living Labs enable for more focused and in-depth 
user feedback, but require the capacity to select partic-
ipants and limit access to the experience setting. Open 
Living Labs are easier to implement and allow for more 
diverse feedback, but require the capacity to filter all the 
results and manage a greater number of users. 

The second variable Dell’Era and Landoni identify is the 
role of platform technology. Here, a distinction is made 
between value appropriation and value creation strate-
gies. A Living Lab with a value creating strategy focuses 
on the exploration of opportunities generated by new 
technologies. A Living Lab with a value appropriation 
strategy are focused on exploiting opportunities provided 
by existing technologies. For value creating strategies one 
could argue that the creation of strategic assets is not 
enough to obtain and maintain a competitive position 
in the market, and that strategies of value appropriation 
are crucial for transforming strategic assets into effective 
results and maintaining them over time. 

Figure 6 Specifications of the Living Lab methodology, by the means of the variables ‘interaction with users’ and ‘role of platform technol-
ogy’ as described by Dell’Era and Landoni (2014).
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Next to Dell’Era and Landoni, others have aimed to 
identify different types of Living Labs as well. Leminen et 
al. (2012) define Living Labs as open-innovation net-
works. Similar to Dell’Era and Landoni, they identify four 
different types of Living Labs. Their distinction however 
is based on the type of central party whose interests 
dominate the network’s operation. This results in a Utiliz-
er-driven, Enabler-driven, Provider-driven or User-driven 
Living Lab (Table 1). 

Table 1 The four types of Living Labs adapted from  Leminen et al. (2012).

Table 2 The four types of Living Labs of Schuurman et al. (2012).

Schuurman et al. (2012) take the four types of Living Labs 
of Leminen as a starting point in their search for Living 
Lab typologies. Based on literature study and 64 case 
studies they identify four Living Lab types, making the 
distinction more on their working principle than on the 
dominant stakeholder of the network (Table 2). 
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3.1.2 Living Lab building blocks

Despite the many different Living Lab types and their 
approaches, one can look at the overall building blocks 
of a Living Lab. Veeckman et al. (2013) identified Living 
Lab characteristics and divided them on a generic level 
(i.e. the Living Lab environment) and on a project level 
(i.e. the Living Lab approach). Through this approach, 
they also identify the Living Lab Triangle: the triangulation 
between the environment, approach and outcome in 
Living Labs (Figure 7). With this framework the interplay 
between the setup of the Living Lab environment and the 
output of the projects can be studied. Hereby, all eleven 
characteristics of a Living Lab are scored and connected 
to the outcome of the Living Lab. 

Overall, it appears not an easy task to describe what a 
Living Lab is in a more precise way than the general defi-
nition of Dell’Era and Landoni. There are many different 
ways of bringing the Living Lab methodology into practice, 
and many different types of Living Labs can be identified 
based on their structure, network and way of working. 
It is worthtaking notice, however, that all these different 
types of Living Labs also imply different outcomes.

Especially in Table 1 with the Living Lab types of Leminen 
et al., it becomes apparent that some Living Labs produce 
knowledge, some strategy and others tangible solutions. 
This is in line with the causal relationship that is described 
by Veeckman et al. between the Living Lab environment 
and outcome. It is questionable how aware Living Lab 
participants are of all these different types of Living Labs 
and their outcomes, and how consciously the choice has 
been made to shape the Living Lab they are in.       

Figure 7 The Living Lab Triangle; the triangulation between environment, approach and outcome in 
Living Labs (Veeckman et al., 2013).
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3.2 Living Lab performance

Living Labs may come in many shapes and sizes, the world 
of literature is unanimous about their great potential. 
Great potential to bring inventions to the market (Van 
Geenhuizen, 2018), to become a development platform 
for new technology, innovative ideas and new services 
(Mäkäräinen-suni, 2008), and to facilitate collaboration 
between users, industry and research stakeholders. 
Indeed, a study of Schuurman, De Marez, & Ballon (2016) 
including 27 Living Lab projects showed that Living Labs 
can open up company boundaries towards user contri-
butions and that user contributions led to modifications 
of the innovation. Moreover, two-thirds of the projects 
resulted in market introduction or further development. 
Overall Schuurman et al. conclude that Living Labs can be 
successful facilitators for open innovation in start-ups and 
SMEs. 

Living Labs also face challenges. A core advantage of the 
Living Lab concept is the multi-contextual sphere in which 
innovations are developed. However, this also means 
Living Labs have a heterogeneous infrastructure. This can 
make collaboration within Living Labs very challenging 
(Feurstein et al., 2008). Standardisation and certification 
are marked as important factors to address. Feurstein et 
al. also point out that in many cases the decision to use a 
certain working method in a Living Lab seems to be arbi-
trary, and based on regional developments rather than on 
a methodological selection of best practices in the field. 
Overview and a coherent toolset to select best practices 
for Living Labs are therefore required. A third challenge 
identified by Feurstein et al. concerns policy. The political 
will of stakeholders has to converge to allow for success-
ful endeavours. This requires actions of Living Lab stake-
holders to understand political goals and the vision their 
Living Lab follows.    

3.3 Living Labs in healthcare

Living Labs have great potential for open innovation, but 
shaping and managing one is complicated. How does this 
work for Living Labs in healthcare? Due to pressure on 
healthcare budgets the need for quick implementation of 
innovations rises (Van Geenhuizen & Guldemond, 2013). 
Van Geenhuizen & Guldemond observe however that 
bringing such medical innovations to the market and have 
them customized requires a lot of research and there-
fore time. These are efforts in which Living Labs can be 
considerably helpful. In order to do so, Van Geenhuizen 
& Guldemond have identified six critical factors for Living 
Labs in healthcare:

2. Sufficient trust and alignment between partners, such 
as the medical faculty, supplying faculties, academic 
hospital and non-academic hospital, multinationals 
and smaller firms. Hereby it is important to find a 
balance between sufficient alignment in vision and 
diversity in disciplines. 

3. Business models that divide tasks and distribute 
costs/benefits, but also allow for openness. Also 
included should be value chains that are fully inte-
grated to enable economic success. After some yeas, 
evaluation of the leading concept should follow.

4. A one-stop-shop for medical researchers at universi-
ty and academic hospital and for user-groups, and a 
structured innovation process, no matter the nature 
of the invention, with clear go/no go decisions, and 
with attractive project formulation to raise the inter-
est of investors. 

5. Attention for technology as a means for monitoring of 
patients and risk groups at home and for analysis of 
user-response to the inventions, but avoiding domi-
nance of technology and the rise of barriers.

6. Dealing with potentially disturbing legal issues, such 
as intellectual ownership protection and legal liabil-
ity issues following from the collaborative nature of 
Living Labs and the involvement of human health. 

3. 4 Contribution of this research to Sci-
ence Communication and Biomedical Engi-
neering
Living Labs could play an important role in establishing 
the sweet spot between the clinical/academic field, the 
industry and funding that is required for successful inno-
vation in healthcare. The field of Biomedical Engineering 
is part of this sweet spot. Improving the collaboration 
within Living Labs contributes to the development of 
better medical devices. 

From a Science Communication point of view, investigat-
ing Living Labs will give insight in how very different stake-
holders work closely together. Related communication 
topics are Communities of Practice and social capital. The 
investigation of multidisciplinary collaboration in Living 
Labs can be of great value for many other organizations 
that work on innovation. 

1. An appropriate selection of users, risk groups and 
hospital personnel, hereby paying attention to their 
needs, motivation, capabilities, representativeness, 
social influence, loyalty etc.
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3.5 Case description: the ResearchOR

In this research, a case study will be conducted to validate 
findings in literature and to create specific case to design 
for. For this purpose, a Living Lab called the ResearchOR 
has been studied. The ResearchOR performs research and 
develops medical instruments and track and trace sys-
tems for operation rooms of hospitals. The ResearchOR 
was initiated in 2015. It started with a project of the TU 
Delft, Reinier de Graaf hospital and the company Dou-
blesense. This project was called DORA (Digital Operating 
Room Assistant). After this successful collaboration more 
projects followed (Figure 8). For easier access to the OR 
and better organization of finance a multidisciplinary 
team was formed, including surgeons, engineers, OR and 
innovation managers, and medical technical companies. A 
Living Lab was born. 

The centre of this Living Lab lies in the name: the Re-
search OR. The Reinier de Graaf Hospital has a special 
operation room (OR), equipped with an infrastructure  of 
sensors, camera’s and other materials which allow for 
non-instructive testing testing, observing and monitoring 
processes and possible new products.. Two constant part-
ners are the Reinier de Graaf Hospital and the TU Delft. 
Furthermore, the ResearchOR was registered as a Living 
Lab in 2017 at Medical Delta. 

Figure 8 Timeline with some of the projects and stakeholders of the ResearchOR.
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This thesis consists of seven parts, with the first diamond 
containing part 1, 2,3 and 4 and the second diamond 
containing part 5, 6 and 7 (Figure 9). The first part is a 
literature study in which case studies of Living Labs have 
been analysed for drivers and barriers. The second part is 
a case study in which participants of the ResearchOR have 
been interviewed. The interviews too have been ana-
lysed for drivers and barriers. In part 3 and 4 the results 
from the literature study and case study are analysed 
by looking at the different perspectives in literature and 
practice and by investigating causalities between drivers 
and barriers. 

The second diamond consists of a design process. Based 
on the drivers and barriers found in literature and prac-
tice a critical node has been identified. The critical node 
is the starting point for the design of a communication 
tool with the aim to support the coordinators of the 
ResearchOR. In the rest of the report, the 7 parts will be 
described in more detail by illustrating the aim, method, 
results and interpretation per section. 

4. Thesis structure

RIGHT: Figure 9 Double diamond 
with the seven parts of the thesis 

and the steps they consist of.
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In this chapter, Living Lab drivers and barriers are iden-
tified after an extensive search of literature. Drivers and 
barriers from this literature study were combined in the 
10 Commandments of Literature and form the answer to 
the first sub question. 

5. PART 1 Drivers and barriers in literature

5.1 Aim

To answer the first sub question, What factors are im-
portant for the functioning of a Living Lab according to 
literature?, a systematic literature study was conducted 
around this question. In this study, it was the aim to ex-
tract drivers and barriers from case studies on Living Labs.

5.2 Method

Table 3 displays the used search terms, criteria and re-
sults used in this study. As can be seen from Table 3, 27 
articles were included. These articles have been imported 
in Atlas.ti 8. Features and factors in the case studies that 
were indicated as positive influencers on Living Labs have 
been labelled as drivers. Features and factors that were 
indicated as negative influencers were labelled as barri-
ers. The drivers and barriers of the 27 articles have been 
exported to Excel, sorted per different article and author 
(Table 4). 

PART 1

PART 1

Table 3 Search terms, criteria and results used for the systematic literature study to answer the first sub question.

Table 4 Example of an analysed article with corresponding drivers and barriers.
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Next, the drivers and barriers have been clustered in 
themes. Drivers within the same theme were given the 
same code, the same goes for the barriers. Table 5 shows 
an example of two articles and some of their coded 
drivers and barriers. The blue blocks show drivers within 
the same theme, the orange blocks show barriers within 
the same theme. For validation, a fellow communication 
master student has checked the labelling of the drivers 
and barriers. 

Table 5 An example of two analysed articles and some of their drivers and barriers, to illustrate how the drivers and barriers have been 
clustered in themes. The blue blocks show drivers within the same theme, the orange blocks show barriers within the same theme.

After the clustering, the themes were named based on 
the contend of the drivers and barriers in them. 
Table 6 (next page) shows an example of  the theme’s D_4 
and B_3, and the drivers and barriers assigned to them. 
Themes that only included one driver or barrier have not 
been included in further analysis based on the argument 
of too little validation. The themes will be from this point 
on be referred to as the overall drivers and barriers.  
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Table 6 Example of the Driver theme D_4 and the Barrier theme B_3, including some of the corresponding drivers and barriers and 
their sources.
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5.3 Results

The systematic literature study resulted in 17 overall driv-
ers and 10 overall barriers (Table 7). The full table with 
sources and number of sources are presented in Appen-
dix 1. See Appendix 1 for the coded drivers and barriers 
and the themes they are clusterd in. In Appendix 2 the 
drivers and barriers are described in more detail.  

PART 1

Table 7 Overview of the drivers and barriers of Living Labs according to literature.

5.4 Interpretation

As can be seen from Table FIXME, some drivers and barri-
ers are of a similar theme, but with an opposite perspec-
tive. If there is sufficient money, it can be a driver. If there 
is a lack of money, it is a barrier. The drivers and barriers 
have therefore been combined in 10 ‘commandments’ 
who are of influence on the performance of a Living Lab. 
These commandments are composed based on their 
coherence in subject and an evaluation of the drivers and 
barriers in Table 7 with one of the coordinators of the 
ResearchOR. The 10 commandments and corresponding 
drivers and barriers are displayed in Table 8. 

PART 1
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Table 8 Commandments and the drivers and barriers by which they are formed.
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5.4.1 Answering the first sub question

The first sub research question was: what factors are 
important for the functioning of a Living Lab according to 
literature? As an answer, the 10 commandments give an 
indication of how a Living Lab should be constructed and 
organized according to literature.

Literature commandment 1: A Living Lab must be 
managed
For Living Labs to be sustainable and be stable over a 
longer period of time, they should be run properly. This 
means a clear strategic intention and working method 
(Leminen & Westerlund, 2012). Furthermore, a mixed set 
of tools to discover new opportunities such as projects 
and collaborations is beneficial for the stability of the 
Living Lab (Guzmán et al., 2016). However, the man-
agement of Living Labs proves to be difficult (Heikura & 
Schaffers, 2010). Participants of a Living Lab are stake-
holders because their profession connects them with the 
project. This means most participants have a main job 
and that management of the Living Lab is something on 
the side. Investing time and money in the management of 
the Living Lab as a whole might then not be a very inviting 
thing to do. 

Literature commandment 2: Living Lab partic-
ipants should have diverse backgrounds and 
shared values 
For maximal performance, project groups in Living Labs 
should consist of a diverse group of stakeholders (Canzler 
et al., 2017). These stakeholders should be adequate, 
and bring something to the table in terms of knowledge 
or resources (Van Geenhuizen & Guldemond, 2013). 
This way, the new product or service can be evaluated 
from the different points of view that are relevant in ‘the 
real world’. However, for a group of people with differ-
ent backgrounds and points of view to work together it 
is important they have shared values (Van Geenhuizen, 
2018). Furthermore, a physical common workspace also 
improves the collaboration (Baltes & Gard, 2006). 

Literature commandment 3: Living Lab partici-
pants must be equals
Despite a certain level of shared values, Living Lab partic-
ipants will always have interests of their own. Openness 
and trust amongst stakeholders is important for good 
collaboration (Veeckman et al., 2013). For the unique 
situation in a Living Lab is that you know the interests of 
all stakeholders, and that you try to combine them in the 
project that you share. This could also create a safe envi-
ronment that allows for more freedom to make mistakes 
(Canzler et al., 2017). Important for openness and trust is 
equality. If one participant is a lot more powerful than the 
rest, his or her interests could get more priority (Mäkäräi-
nen-suni, 2008). Trusting this party and being open about 
your own interests can then become difficult.   

Literature commandment 4: Users must be in-
volved in Living Lab projects from the start
One of the things that characterizes the Living Lab meth-
od is how the user is involved. The user should be in-
volved from the start. Good communication with the user 
is crucial to keep the users both involved and motivated 
(Bergvall-kåreborn et al., 2010). 

Literature commandment 5: Living Labs must un-
derstand their position in their network and field 
of profession
When a group of people from different organizations 
works together in a Living Lab, having a legal status and 
clarity about Intellectual Property can help to avoid many 
problems. Furthermore, especially for Living Labs in the 
healthcare sector, it is important to be compliant with the 
corresponding policies and regulations. Besides avoiding 
legal issues, it is beneficial to be aware of relevant policies 
and regulations because then the right stakeholders (such 
as the government) can be tied to the network of the Liv-
ing Lab . This can open doors and make the network more 
powerful (Van Geenhuizen & Guldemond, 2013). 

Literature commandment 6: Living Labs should 
invest in creating an attractive network
Naturally, an attractive network attracts new stakeholders 
to the Living Lab. This can ensure both projects and fund-
ing (Heikura & Schaffers, 2010). 

Literature commandment 7: Living Labs need 
money
As with most projects and organisations, a minimal 
amount of money is required for good functioning of 
a Living Lab (Schuurman et al., 2011). The majority of 
current Living Labs is dependent on funding of exter-
nal parties. This could increase financial risks and give 
stakeholders with financial resources more influence. At 
the same time, being a non-profit organization could also 
increase focus on the quality of the research and knowl-
edge gained instead of profit. 

Literature commandment 8: Living Labs should 
exploit their role as facilitator of market transition
Living Labs offer the possibility to test products and 
services in settings in practice. Therefore, Living Labs can 
have an important role in the success of the market en-
trance of the products that arise from their projects (Bal-
tes & Gard, 2006). The transition from Living Lab project 
to market can be difficult, for in many cases only a small 
number of users participated in the projects (Schuurman 
et al., 2011). If this small number is representable for the 
full market segment can be questionable. Still, Living Labs 
offer a unique opportunity of testing in practice, which 
can attract stakeholders with interesting projects and al-
ready create potential customers before the product has 
reached the market. 
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Literature commandment 9: Living Labs should 
display their successful projects and collabora-
tions
To attract the right stakeholders and secure funding, it is 
important to show the long term value of the Living Lab 
(Engels et al., 2019). Display of successful projects and 
collaborations (in other words marketing) can therefore 
be useful. 

Literature commandment 10: Living Labs must be 
alert to conflict in their projects and network
To ensure good collaboration and a positive experience of 
parties involved in the Living Lab, people within the Living 
Lab should be alert to conflict in their projects and in the 
Living Lab network. They should aim to resolve these con-
flicts (Mäkäräinen-suni, 2008; Paskaleva et al., 2015).
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In this chapter, Living Lab drivers and barriers are iden-
tified in practice by the means of interviews with the 
participants of the ResearchOR. The drivers and barriers 
were combined in the 10 commandments of practice and 
form the answer to the second sub question. 

6. PART 2 Drivers and barriers in practice

6.1 Aim

To answer the second sub question, What factors are im-
portant for the functioning of a Living Lab according to 
practice?, semi-structured interviews have been conduct-
ed with seven participants of the ResearchOR. The aim of 
the interviews was to identify drivers and barriers specific 
to this case study, and to verify the drivers and barriers 
found in literature.

6.2 Method

To create an overview and to understand the context of 
the ResearchOR, an extensive session has been held with 
one of the two coordinators of the Living Lab. In this ses-
sion the five most important projects of the ResearchOR 
have been discussed, by filling in an Excel with the project 
name, the aim of the project, the time span, current 
status, stakeholders, drivers and barriers per stakeholder 
according to the coordinator, results and desired results 
of the project. Table 9 summarizes the results of this 
session. With this first impression of the stakeholders of 
the ResearchOR and their context, an interview proto-
col for semi-structured interviews has been set up and 
interviews with some of the stakeholders have been 
conducted.

PART 2

PART 2

6.2.1 Orientation: Mapping the ResearchOR

Table 9 Overview the five most important projects of the ResearchOR, their aim, time span, current status and partners.
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6.2.2 Interview design

To validate the drivers and barriers in a structured way, 
the questions in the interviews were designed with the 
help of the Living Lab perspective matrix in Figure 10. 
During the literature study, I noticed a difference in per-
spective some articles take when assessing the success 
of Living Labs. Some take the functioning of the Living 
Lab network as a starting point. For example, Heikura & 
Schaffers (2010) state that Living Lab operations appear 
to be based on individuals that are deeply embedded into 
the member organization functions and structures. Other 
articles tend to use the functioning of Living Lab projects 
as a way to measure Living Lab success. Bergvall-Kåreborn 
et al. (2010) state that it can be a risk for Living Labs if the 
link between successful design and successful implemen-
tation is weak or non-existent. 

Both statements can be true as they do not exclude each 
other. But by looking at the interaction between the func-
tioning of Living Labs in terms of projects and in terms of 
network I believe I can ask more precise questions and 
investigate the perspectives in practice better. Therefore, 
this matrix makes a distinction between the functioning 
of the Living Lab stakeholders, and the functioning of the 
Living Lab projects. Furthermore, a distinction is made 
between micro and macro level. This way nine quadrants 
are created with perspectives that can be used for investi-
gating the functioning of a Living Lab.

In the quadrants the stakeholder incentive (drive to work) 
and stakeholder involvement (ability to work) are linked 
to project success on different levels. From the top left 
corner with a single stakeholder and a single project, to a 
Living Lab network and the entire Living Lab community 
in the lower right corner. To validate the design of the 
Living Lab perspective matrix, sessions were held with 
three communication experts in which the matrix was 
evaluated.    

On both micro and macro level questions have been 
asked about the functioning of the network and the (in-
novation) output of the projects in the ResearchOR. This 
way, participants have been asked to describe their role in 
the ResearchOR, what they perceive as drivers and barri-
ers, and how they would describe their ideal Living Lab. 

Figure 10 Living Lab perspective matrix
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6.2.2 Drivers and barriers to participate and driv-
ers and barriers for the Living Lab projects

The interviews have been recorded and written out. The 
written out versions have been labelled in Atlas.ti 8 for 
drivers to participate and drivers for the projects, and 
barriers to participate and barriers for the projects. The 
drivers and barriers have been exported to Excel. Table 
10 shows an example of one interviewee and some of the 
(translated) drivers and barriers that were mentioned in 
the interview.  

Table 10 Example of one of the interviewees and the corresponding drivers to participate, drivers for the projects, barriers to 
participate and barriers for the projects.

Next, in similar to the method used in the literature study, 
the drivers and barriers have been clustered in themes. 
Drivers within the same theme were given the same 
code, the same goes for the barriers. Table 11 shows an 
example of three interviewees and some of their cod-
ed drivers and barriers for projects. The blue and green 
blocks show drivers within the same theme, the orange 
blocks show barriers within the same theme.    
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Table 11 Overview with an example of three interviewees and some of the coded drivers and barriers for projects that were men-
tioned in the interviews. The coloured blocks highlight drivers and barriers that were labelled with the same code.
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After the clustering, the themes were named based on 
the contend of the drivers and barriers in them. 
Table 12 shows an example of  the theme’s Dpa_2 and 
Bpa_10, and the drivers and barriers assigned to them.  
Themes that only included one driver or barrier have not 
been included in further analysis based on the argument 
of too little validation. The themes will be from this point 
on be referred to as the overall drivers and barriers.

6.2.4 Ideal Living Lab Factors

The descriptions of the ideal Living Lab by the different 
participants have also been analysed and labelled for 
factors the ideal Living Lab should include. Table 13 shows 
a segment of one of the descriptions and the factors 
that have been abstracted from it. The factors that were 
abstracted have been labelled in Excel. Again, the factors 
within the same theme have been given the same code 
(Table 14, next page).

Table 12 Example of the Driver theme Dpr_2 and the Barrier theme Bpr_10, including the corresponding drivers and barriers.

Table 13 Example of a segment of one of the ideal Living Lab descriptions, and the three factors that have been abstracted 
from it.
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After the clustering, the themes were named based on 
the contend of the factors in them. Table 15 shows an 
example of  the theme’s F_4 and F_7, and the factors 
assigned to them. 

Table 14 Overview with an example of three interviewees and some of the coded factors abstracted from descriptions of an ideal 
Living Lab that were given in the interviews. The coloured blocks highlight factors that were labelled with the same code.

Table 15 Example of the factor theme F_4  and the F_7, including the corresponding factors.
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6.3 Results

To validate the commandments identified in literature, 
seven interviews with stakeholders of the ResearchOR 
have been conducted. Besides validating, it was also the 
aim to prioritize commandments and to get indication for 
ways to implement them in practice. Table 16 gives an 
overview of the occupation of the interviewee and the 
company or organisation they are part of.

PART 2

6.3.1 Interviews

Building on the drivers, barriers and theories found in 
literature the step to practice can be made, hereby an-
swering the second research question: What factors are 
important for the functioning of a Living Lab according 
to practice?  To this end, a case study has been conduct-
ed of a Living Lab called the ResearchOR. 

The interviews resulted in 11 drivers and 8 barriers for 
participating in the ResearchOR, and 10 drivers and 13 
barriers for the functioning of the projects within the 
ResearchOR. Drivers and barriers for participating in the 
Living Lab are shown in Table 17. See Appendix 3 for the 
coded factors and themes the drivers and barriers are 
based on.

Table 16 Overview of the occupation of the interviewees and the company or organization they are part of.

Table 17 Overview of the drivers and barriers for participating in the ResearchOR based on interviews with stakeholders of this 
Living Lab.
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Drivers and barriers for the functioning of the projects are 
displayed in Table 18. On top of the drivers and barriers 
from practice, 10 factors have been identified the ideal 
Living Lab should include according to the stakeholders of 
the ResearchOR (Table 19).

Table 18 Overview of the drivers and barriers for the functioning of the projects of the ResearchOR based on interviews with 
stakeholders of this Living Lab.

Table 19 Ten overall factors the ideal Living Lab should include according to the stakeholders of the ResearchOR.
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The ideal ResearchOR is a real work situation, such as a 
real operation room, complete with research equipment 
in the form of sensors and cameras. The people who work 
on this operation room are trained and have their hands 
free to conduct research data during the operations. The 
ResearchOR has a clear goal and strong focus, in which 
improving patient safety and working conditions for the 
hospital staff is the central theme. This can be through 
improving the equipment the hospital staff works with, or 
by improving the processes and protocols. 

The origin of projects should lie in problems that occur 
in the hospital. Because projects come from within the 
hospital, a certain level of involvement and commitment 
will be present. To make the goals become reality, the 
right stakeholders must have access to the ResearchOR. 
These stakeholders must bring something to the table 
in terms of knowledge or resources. In its turn, it must 
also be clear what value working in the ResearchOR will 
have for the stakeholder. Therefore a structure should 
be in place that captures legal matters such as IP and 
finance. The ideal ResearchOR has also the ability to start 
up projects and tests quickly, and to stop projects that 
appear not to work in an early stage and for little money. 
To start projects quickly, a clear legal structure and a close 
connection with the METC are required. Furthermore, to 
speed up decision making, a small group of people should 
be in charge of this matter. 

There are also some contradicting elements participants 
mention a Living Lab should have. Some find that a Living 
Lab should be able to sustain itself, but that it’s priority 
should be to produce knowledge. Others find it a pity that 
not more projects are further developed to market ready 
products. Some feel that the shortage of money and time 
are caused by a lack of management and organisation. 
Others perceive an (time consuming) overhead of organi-
sation around the research. 
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6.4 Interpretation PART 2

Similar to the method used for the drivers and barriers 
found in literature, the ones from the interviews too have 
been merged into 10 commandments. Table 20 shows 
the commandments and the drivers and barriers that 
form them. They will form the answer to the second sub 
question.

Table 20 The 10 commandments (Cp1, Cp2, etc.) and their corresponding drivers and barriers for participation (D_paX, B_paX) and 
for the projects (D_prX, B_prX).
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The second sub research question was: What factors are 
important for the functioning of a Living Lab according 
to pracitce? As an answer the second set of 10 command-
ments gives an indication of how a Living Lab should be 
constructed and organized according to practice. 

Practice commandment 1: The stakeholders in the 
Living Lab have to fit like a puzzle.
For Living Lab projects to function, the visions and mo-
tivations of the participants need to overlap. Drivers for 
participants to take part in in a Living Lab are that it fits 
their professional background and their style of working. 
They like turning things into action and are interested 
in the implementation of healthcare innovation. Some 
stakeholders are fascinated by the management side of 
innovation, others are driven to improve healthcare by 
the means of technology. There is also great interest in 
improving the working environment of the people that 
work in healthcare sector.

The participants also need to complement each other in 
terms resources. What drives the projects is the mo-
tivation of bringing innovations to the market and the 
involvement of people with the right connections and 
influence. That means that there is a need for sufficient 
enthusiasm and support base among the people con-
nected to the project. It helps if Living Lab projects fit 
in the current strategy or workflow of the stakeholders. 
Insufficient overlap of visions and motivations or a lack of 
complementing each other’s resources can lead to a lack 
of cooperation and a low involved target group.

Practice commandment 2: A Living Lab network 
has to complement the network of potential 
stakeholders.
Living Lab partners join the Living Lab because the other 
participants give them new ideas and because working 
in the Living Lab is beneficial for their reputation and 
network. It gives them the opportunity to be involved in 
interesting projects. Furthermore, the networks of Living 
Labs can be powerful. People in the world of Living Labs 
connect and involve each other. 

Practice commandment 3: A Living Lab should 
give stakeholders access to research settings in 
practice.
The ability to test innovations in practice is of great value 
to Living Lab participants. A connection between science 
and practice is created. A barrier however, especially in 
healthcare, is that innovations do not always work when 
testing. This could create risks for patients. 

6.4.1 Answering the second sub question

Practice commandment 4: Social Capital between 
certain stakeholders should not lead to unequal 
collaboration (in terms of favouring one over the 
other).  
History between stakeholders that now work together 
in the Living Lab can lead to unequal collaboration. It is 
important to be open about previous collaborations and 
social capital should be taken into account when selecting 
new stakeholders.

Practice commandment 5: Both the importance 
and the time and energy the management of a 
Living Lab takes should not be underestimated. 
Driving and sustaining collaborations and finance are not 
always a top priority in Living Labs. The inexperience of 
most participants with the entrepreneur role can be a 
barrier for Living Lab projects. 

Practice commandment 6: Legislation: be fair and 
square and have it ready before you need it.
Legislation is identified as a great barrier. Regulations in 
healthcare are strict and complex. Legislation for internal 
collaboration in the Living Lab also tend to be difficult. 
Setting up contracts for collaboration and sorting out mat-
ters such as IP can lead to problems. 

Practice commandment 7: Living Labs need 
money.
It is difficult for Living Labs to get finance. Projects can be 
delayed or not start at all due to a lack of money. Further-
more, projects do not always pay of when completed. 
For example, the research is not always of value for the 
hospital (financially). 

Practice commandment 8: A sweet spot must be 
found in the time and energy that is spend on reg-
ulation and on research.
Working in a Living Lab takes time, and that time can be 
hard to find for the participants. It is extra work next to 
their regular job. Due to this lack of time, some partici-
pants feel like there is an overhead in organization around 
the research in the Living Lab. 
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Practice commandment 9: Both in the start of 
the development of a medical innovation and its 
transition to the market, the hospital must see the 
benefits, benefit and be willing to participate.
Some participants experience the fact that projects are 
often not further developed as demotivating. There tends 
to be a mismatch with the innovation and the general 
market. In other words, the Living Lab products can be 
‘too customized’. Projects can also be slowed down by 
the somewhat limited focus of hospitals on innovation. 
Hospitals sometimes tend to be scared to innovate. There 
is also a mismatch in where the innovation is benefi-
cial and where the decisions are made. Overall, for the 
ResearchOR specifically, it is crucial that the hospital is on 
board of the projects from the beginning to the end. 

In this chapter, an analysis has been made of the different 
perspectives of the commandments from literature and 
practice, by placing them in the Living Lab perspective 
matrix.

7. PART 3 Perspectives in literature and practice

7.1 Aim

It was the aim of this analysis to get more grip on what 
the commandments in literature and practice mean, and 
on how they relate to each other. The commandments 
have therefore been placed in the perspective matrix with 
the goal to create an overview of their perspectives and 
to compare theory and practice.  

7.2 Method

The commandments have been placed in the perspective 
matrix based on my own judgement and the evaluation of 
three communication experts. When placing the com-
mandments, I have looked back at the drivers and barriers 
they are based on. I have also revaluated the context in 
which the drivers and barriers were placed in literature or 
the interviews. 

The evaluation of the placement of the commandments 
was performed in three separate sessions, so that the 
communication experts would not be influenced by each 
other’s opinion. In the sessions, the participants were 
presented with the first draft of the matrix and the com-
mandments. They were also provided with a table with an 
argumentation for the placement of each commandment 
in the matrix. Based on the feedback of the communica-
tion experts the placement of the commandments has 
been adjusted. There were no significant contradictions in 
the separate suggestions of the communication experts. 

PART 3

PART 3

7.3 Results

To place the 10 commandments of practice in perspec-
tive, we look back at the matrix used for the construction 
of the interview protocol. This time, the 10 Command-
ments of Practice have been plotted in the matrix (Figure 
11). Commandment Cp7 (Living Labs need money) is 
applicable to all quadrants and has therefore been placed 
next to the matrix.

As can be seen from Figure 11, the functioning of 
the Living Lab network on a macro level is not a 
perspective the participants often choose. Especially 
the quadrants on the lower right are rather empty. 
The functioning and willingness of the entire Living 
Lab network to collaborate related to the functioning 
of the Living Lab as a whole might therefore not be 
on the top of their list. Collaboration on micro level 
however, both related to their own project and to 
the functioning of the total Living Lab, is a perspec-
tive that is chosen more frequent. This could explain 
the somewhat informal collaborations within the 
ResearchOR, and why personal preference for cer-
tain projects tend to be leading when deciding what 
direction the ResearchOR should take.

PART 3

Practice commandment 10: Living Lab projects 
should have synergy and a clear goal.
A lack of focus in Living Lab projects can lead to ineffi-
cient processes and misunderstandings. Clear goals are 
therefore important, not only on project level but also 
on Living Lab level. That means a certain level of synergy 
between the projects should be present. This gives the 
overall Living Lab more focus and helps with expectation 
management amongst the stakeholders. 

7.3.1 Comparison of the commandments of 
practice and commandments of literature

To compare the perspectives taken in literature and taken 
in practice, the Commandments of Literature have been 
plotted in the same Living Lab perspective matrix (Figure 
12). 
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Figure 11 Living Lab perspective matrix with the 10 commandments of practice.
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Figure 12 Living Lab perspective matrix with the commandments of practice and literature.
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7.4 Interpretation

One could say that the commandments from literature 
take a perspective that is more on a macro level, and 
therefore focus on the Living Lab as a whole and its 
function in society. Consequently, there is less attention in 
literature for what happens on micro level in Living Labs, 
and how participants perceive the use and value of the 
collaboration. 

PART 3

After investigating the perspectives of the command-
ments, the analysis in this chapter takes a step deeper 
and examines causalities between the drivers and barri-
ers. Based on these causalities a critical node and prob-
lem statement were formulated. 

8. PART 4 Critical node and Problem statement

8.1 Aim

It was the aim to formulate a problem statement by iden-
tifying a critical node in the causal diagram.

8.2 Method

After establishing an overall view on the perspectives 
taken in literature and practice, the layer beneath the 
commandments has been investigated: the drivers and 
barriers of both literature and practice. The first step of 
the design process is the setup of a causal diagram based 
on the drivers and barriers. 

PART 4

PART 4

8.2.1 Drivers and barriers from literature in a caus-
al diagram.

Figure 13 shows and example of how the causalities in 
the diagram have been established. The driver DL_9 is 
positively influenced by the driver DL_3, for openness 
and trust amongst stakeholders can be helpful when 
resolving conflicts in the network. The two drivers are 
therefore connected by a grey arrow. Driver DL_3 could 
be negatively influenced by the barrier BL_2 however, for 
it can be difficult to be open and trust one another when 
you are not treated equals. DL_3 and BL_2 are therefore 
connected by a red arrow. 

8.2.2 Drivers and barriers practice added to the 
causal diagram

Not all drivers and barriers from practice have been 
included. For example, a driver to participate in the 
ResearchOR such as ‘I was assigned to the subject’ has 
little causality with the other drivers and barriers and was 
therefore excluded.  The drivers and barriers from prac-
tice that were included often function as a more detailed 
explanation of the driver or barrier from literature. Figure 
14 shows and example of how the causalities in the dia-
gram have been established between practice and litera-
ture. The barriers BL_7 (from literature) and BP_1 (from 
practice) have been connected because BP_1 explains 
why the management in the setting of the ResearchOR 
sometimes proves to be difficult. 
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Figure 13 Example of two drivers and a barrier and the causalities between them.
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Figure 14 Example of a barrier from practice (BP_1) and a barrier from literature (BL_7) and their correlation.
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8.2.3 Focus areas in the causal loop diagram

Based on the density of the arrows, two focus areas have 
been identified that have a relatively large impact on the 
total system. The focus areas are indicated by the two 
blue squares in Figure 15. 

Figure 15 Two focus areas with a high density 
of arrows in the causal loop diagram
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When isolating these focus areas a new connection 
between the two appears to be possible. This connec-
tion is indicated by the large red arrow in Figure 16, and 
connects the barrier BP_6 and the barrier BP_1. Due to a 
lack of time, and the fact that stakeholders in the Re-
searchOR have to perform their Living Lab activities next 
to their regular job, tasks such as continuously driving and 
sustaining collaborations and finance could slip people’s 
mind now and then. 

Figure 16 The isolated focus areas of the causal loop 
diagram. The large red arrow indicates a possible 

new connection between the focus areas.

8.2.4 Critical node and problem statement

The next step in the process is to identify the critical node 
and formulate the problem. The blocks with the greatest 
density of arrows in the focus areas of the causal diagram 
form the critical node. The explanation of the correlation 
between the blocks of the critical node forms the prob-
lem statement.
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8.3 Results PART 4

8.3.1 Causality between the drivers and barriers 
of literature

In Figure 17, the drivers and barriers from literature have 
been combined in a causal loop diagram. 

Figure 17 Causal loop diagram of the 
drivers and barriers from literature 
(RED block = barrier; GREEN block 

= driver (management/marketing orien-
tated); YELLOW block = driver (people/

network orientated); BLUE block = 
driver (general)).
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In Figure 18, drivers and barriers from practice have been 
added to the causal loop diagram.

Figure 18 Causal loop diagram with 
both drivers and barriers form litera-

ture and practice. (RED block = barrier; 
GREEN block = driver (management/

marketing orientated); YELLOW block 
= driver (people/network orientated); 

BLUE block = driver (general) WHITE 
block = driver or barrier from practice).

8.3.2 Causality between drivers and barriers of 
both literature and practice
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8.4 Interpretation PART 4

8.4.1 Critical node

The two blocks with the greatest density of arrows (BL_7 
and DL_5), and the blocks connected to the causality 
between BP_1 and BP_6 (with the red arrow) have been 
isolated in Figure 19. The yellow and blue block (DL_5 
and DL_16) present in the essence what a Living Lab 
ideally accomplishes: the Living Lab exists of motivated 
participants. In case of the ResearchOR that means suffi-
cient enthusiasm and support base amongst the people 
involved. That clears the road for creating knowledge 
and value for the stakeholders of the Living Lab. For the 
ResearchOR that means useful and successful research 
into medical innovations, that could lead to real products, 
ready to use in the hospital. 

Based on the analysis of the causal diagram a critical node 
and problem statement could be identified.

Figure 19 The critical node isolated from the causal loop diagram.

8.4.2 Problem statement

A consequence of the rather limited focus on manage-
ment amongst the people within the ResearchOR is that 
the overall structure, activities and vision is not always 
clear. Due to these unclarities, management might take 
even more time than necessary. That makes that the par-
ticipants in the ResearchOR tend to have a preference to 
keep the whole collaboration low key. Otherwise it takes 
them simply too much time. However, valuable collabora-
tions, research opportunities and funding might then be 
lost. This loop of events is illustrated by Figure 20. 

However, due to a lack of time and the fact that partici-
pants of the ResearchOR have to perform their Living Lab 
activities next to their regular job, driving and sustaining 
collaborations and finance are not always a priority. That 
can make the management of the ResearchOR difficult. 
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As an analogy, one could view the Living Lab and its 
stakeholders as a system of cells in which knowledge 
and resources are exchanged by diffusion (Figure 21). In 
facilitated diffusion, molecules move from the region of 
higher concentration to the region of lower concentra-
tion, assisted by a carrier.  In the analogy, the molecules 
are knowledge and resources, and the carrier proteins 
are the stakeholders connected to the Living Lab. The 
stakeholders are present on the 
cell membrane of the Living Lab 
and carry molecules, change the 
confirmation of the molecules 
and release them to the other 
side of the membrane. For via-
ble collaboration between the 
organizations that the stake-
holders represent and the Living 
Lab, a certain equilibrium has 
to exist in the flow of resources 
that goes back and forth. That 
can be difficult, for there are 
external factors that affect the 
process of facilitated diffusion. 
Temperature influences the 
speed of the molecules, concen-
tration influences the direction 
the molecules move, 

diffusion distance and the size of the molecules influence 
how fast the molecules diffuse through the cell mem-
brane. The carrier proteins are also affected by external 
factors such as temperature and saturation. Having to 
labour under the influences of all these external factors 
can be frustrating. Especially because Living Lab stake-
holders have to perform their responsibilities next to their 
regular job. Unclarity about roles and responsibilities can 

then be problematic. If carrier 
proteins start pumping in the 
same molecules as their neigh-
bours, the Living Lab will have 
a lack of other resources and 
that slows the processes in the 
cells down. It might then be 
extra work to pump in the right 
resources afterwards. A desire 
of the proteins/stakeholders to 
keep their diffusion activities 
low key is then understandable. 
However, that slows the overall 
development of the cells and 
their (innovation) processes 
down and brings the health of 
the Living Lab cell in danger. 

Figure 20 Problem statement loop.

Figure 21 The ecosystem of a Living Lab.

8.4.2 Problem statement

Based on the critical node and problem statement the 
design goal for this thesis can be formulated  

To design a guide that enables Living Lab coordina-
tors to develop an organizational structure.
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In this chapter the design criteria for the tool are present-
ed. The design criteria have been modified into morpho-
logical chart elements. The morphological chart elements 
form the answer to the third sub question. 

9. PART 5 Design criteria and morphological chart elements

9.1 Aim

To answer the third sub question, What communica-
tion elements could support the organizational 
structure of a Living Lab?,  it was the aim to identify 
factors that should be adressed in the tool in order to 
achieve the design goal: To design a guide that ena-
bles Living Lab coordinators to develop an organi-
zational structure.

9.2 Method

To further specify the design goal, design requirements 
have been formulated. The design requirements are com-
posed of three elements: (1) Living Lab commandments 
related to the problem statement; (2) Ideal Living Lab fac-
tors related to the problem statement; (3) management 
literature (Figure 22). To select management literature, 
a systematic literature study has been conducted on the 
subject of management relevant to Living Labs. These 
views on management the selected commandments and 
the ideal Living Lab factors form the basis for the answer 
to sub question 3: What communication elements 
could support the organizational structure of a Liv-
ing Lab? Furthermore, these three elements have been 
used to set up a morphological chart in order to create 
concepts that form possible answers to the design goal. 

PART 5

PART 5

Figure 22 The composition of the design requirements.
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9.2.1 Selecting the commandments of practice 
and literature related to the problem statement

The design criteria for the tool are based on the Com-
mandments and the Ideal Living Lab Factors that have 
correlation with the problem statement. The following 
section explains how these commandments and Ideal 
Living Lab Factors have been identified. 

To select the commandments relevant to the problem 
statement, the commandments of literature and prac-
tice that are similar or identical to each other have been 
placed in the same row in Table 21. Commandment sets 
identified as relevant to the problem statement have 
been placed in blue blocks. This selection has been veri-
fied by a fellow communication master student.  

Table 21 Selected Commandments of Practice and Literature based on their connection with the problem statement.
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As a criterium for selection a connection to the problem 
statement loop was chosen (Figure 23). 

9.2.2 Selecting the ideal Living Lab factors related 
to the problem statement

Ideal Living Lab factors identified as relevant to the prob-
lem statement have been placed in blue blocks (Table 22).

Figure 23 Validation for commandment set selection: the four chosen commandment sets (S4, S7, S9 and S10) and their connec-
tion to the problem statement loop.

Table  22 The ideal Living Lab factors; the factors identified as relevant to the problem statement have been placed in blue 
blocks (F_2)
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Similar to the commandment selection, as a criterium for 
selection a connection to the problem statement loop 
was chosen (Figure 24). 

9.2.3 Transition from design criteria to morpho-
logical chart elements

To create more specific sub functions, the design crite-
ria have been split up in morphological chart elements. 
These elements were filled in in the morphological chart. 
Table 23 shows an example of a design criterium and 
corresponding morphological chart elements. 

Figure 24 Validation for ideal Living Lab factor  selection: the chosen factor (F2) and its connection to the problem statement 
loop.

Table  23 Example of how the design criteria have been split up in morphological chart elements.
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9.2.4 Literature study on views on management

To investigate the views of literature on (Living Lab) 
management structures, a systematic literature study was 
conducted around this subject. Table FIXME displays the 
used search terms, criteria and results used in this study. 
The starting point for these search terms were the mor-
phological chart elements in from Table 24.

9.2.5 Morphological chart

In this step of the process the morphological chart is 
established. The morphological chart has been set up 
with the morphological chart elements. There was brain-
stormed for solutions based on management literature, 
interviews with ResearchOR stakeholders and my own 
intuition. The results in the morphological chart are based 
on six articles and four interviews with ResearchOR stake-
holders. Table 25 shows an example of the first morpho-
logical chart function. 

Table  24 Search terms, criteria and results used for the systematic literature study to answer the first part of the third sub 
question.

Table  25 Example of the morphological chart results.
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9.3 Results PART 5

9.3.1 Design criteria

Based on the problem statement, the commandments 
and the ideal Living Lab factors, 5 design criteria for the 
tool have been formulated. Table 26 shows the criteria, 
their origin and related morphological chart element. 

Table  26 Overview of the design criteria, their origin and related morphological chart element.

9.3.2 Views on management

The problem statement points out a lack of focus on Liv-
ing Lab management. That raises the question to whether 
Living Lab management structures exist. And if so, what 
elements should they contain? In this chapter, different 
perspectives on the literature of management structures 
relevant to Living Labs are reviewed. 

Bureaucracy versus community

In the article ‘Learning to Balance Bureaucracy and 
Community as an Educational Administrator’ by Beairsto 
(1999) describes the delicate balance between being a 
bureaucracy and a community. Bureaucracy is what might 
be feared by the participants of the ResearchOR: the rules 
are the rules and what must be done must be done, hier-
archy, strict management, little to no room for creativity 
and a focus on growth and productivity. 

The description Beairsto gives of a community fits the 
current situation of the ResearchOR better: broad purpos-
es, focus on people, creativity, preservation/sustainability, 
networking and inspirational leadership. 

This holistic and humanistic approach is increasingly 
understood to be essential but is extremely difficult 
to operationalize and is, therefore, relatively rare. 
Throughout the years, the focus in academic writing 
has shifted towards the importance of inspirational 
leadership to such a degree that the efficient man-
agement component is ignored or denigrated. An 
unfortunate error, according to Beairsto. Leadership 
is important, but so is management. Ingen & Bennis 
describe management as doing things right, and 
leadership as doing the right things (Ingen & Bennis, 
2007). Both are essential. Blending bureaucracy and 
community appears to be a solution, and would then 
lead to a ‘high reliability learning community’. Ac-
cording to Bearisto, an enormous challenge.
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A Living Lab performance assessment tool

The article ‘Design and management of innovation labora-
tories: Towards a performance assessment tool ’(Osorio 
et al., 2019) an assessment tool is proposed to assess the 
maturity degree of an innovation laboratory (Figure 25). 
Based on a literature study and the authors experience, 
criteria that are useful to examine when assessing a Living 
Lab are identified. For each of the five steps in the tool, 
four levels of maturity have been introduced. To identify 
at which level a Living Lab is, tables with a maturity grid 
are presented in the article. The tool has been tested in 
15 Living Labs.

This tool can be interesting when looking at the Re-
searchOR and the identified problem statement. This tool 
can help the Living Lab coordinators to identify where the 
strengths and weaknesses lie in the current management 
style.   

Nurse-led community care

Buurtzorg is an organization that exists of self-managed 
teams that provide home care to patients in their neigh-
bourhoods. Autonomous teams work with primary care 
providers, community supports and family resources to 
give patients the optimal care. This way of organizing 
care has won awards and is based on trust, autonomy, 
creativity, simplicity and collaboration.  A key element in 
this way of working is the almost complete absence of 
bureaucracy. Perhaps the ResearchOR can gain insight in 
how to perform management efficiently without having 
to become a bureaucratic institution. 

Figure 25 Performance assessment tool for innovation labs (Osorio et al., 2019).
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Transition management as a model for managing pro-
cesses of co-evolution

In the article ‘Transition management as a model for 
managing processes of co-evolution towards sustainable 
development’ Kemp, Loorbach, & Rotmans (2007) present 
a transition management model for managing processes 
of co-evolution. To manage transitions of societal systems, 
a form of multi-level governance is needed. Interaction 
between three levels is therefore introduced: a strategic, 
tactical and operational level (Figure 26). 

Transition management aims to align these processes 
through a combination of network governance, self-or-
ganization and process management leading to modula-
tion of ongoing dynamics. This way of management can 
be described as goal-oriented modulation: between plan-
ning and incrementalism (Figure 27). This perspective on 
management might provide the ResearchOR with insight 
in how to find the sweet spot between organisation and 
research. 

Figure 26 The different levels transition management aims to align (Kemp et al., 2007).

Figure 27 Transition management as goal-oriented modulation, between planning and incrementalism (Kemp et al., 2007).
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Managing open innovation

In the article ‘Managing the challenges of becoming an 
open innovation company: experiences from Living Labs’ 
Westerlund & Leminen (2011) examine the steps and 
managerial challenges firms face when becoming open 
innovation companies. Based on experiences with Living 
Labs, four steps have been identified (Figure 28). These 
steps describe the different levels of user involvement a 
company encounters when becoming more open in their 
innovation.

When going through these steps, a transition in manage-
ment style should take place. Westerlund & Leminen note 
that there is a difference between conventional pro-
ject-based innovation development and the open innova-
tion model. Management needs to pay special attention 
to these differences in order to be able to guide the 
company through the four steps. Westerlund & Leminen 
describe six main differences. Presenting the differences 
between traditional innovation and ‘Living Lab innovation’ 
can help the ReserachOR to give management a relevance 
and a style that fits them:  

1. Objective: Traditional innovation projects work 
with pre-defined goals, and managers can evaluate 
the success of the project by comparing the project 
outcomes with the original project plan. Living Labs 
tend to work with undefined objectives and use loose 
guidelines to initiate and promote collaboration. 
The results can comprise several different outcomes 
which were not targeted at the beginning. 

2. Control points: Project management control points 
are often located at the completion of defined tasks 
within the overall project plan. Open innovation in 
Living Labs is self-organizing and the goals of innova-
tion management change by the users’ activity and 
involvement.

3. Project manager’s role: In the conventional mod-
el, the project manager manages and controls the 
resources and organizes schedules according to the 
project plan. However, Living Lab participants cannot 
be managed as though they were personnel. Their 
participation is often compelled by hedonic motives 
instead of economic ones. Managers therefore need 
to learn how to manage Living Lab participants. This is 
challenging and resource intensive. 

4. User’s role: In conventional innovation development 
users are objects of study. In Living Labs the users are 
equal to the other participants. 

5. Resources: In traditional projects innovation re-
courses include those of the firm, and they are spend 
according to the project plan. In a Living Lab, goals 
might change radically over time. This can lead to a 
need of resources that was not anticipated for. A key 
managerial challenge is to facilitate user communities 
to generate sufficient support and resources.

6. Management tools: In order to manage a con-
ventional project, a company can choose from an 
assortment of standard management methods and 
tools such as the stage gate model. In Living Labs 
collective decisions are made about future directions 
and control and coordination is often self-organized. 
Living Labs therefore need to use diverse facilitative 
methods, work group tools and relevant groupware.

Figure 28 Four steps towards open innovation (Westerlund & Leminen, 2011).
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A social capital perspective

In the article ‘Enabling collaboration and innovation in 
Denver’s smart city through a Living Lab: a social capital 
perspective’ Bartelt et al. (2020) state that the cognitive 
dimension of social capital enables collaborations from 
disparate teams. This leads to a more in-depth knowledge 
of team projects. As a result, there are more efficient pro-
ject development strategies. An example is the concept of 
failing fast. A methodology or project is aborted as soon 
as it appears to not be succeeding. 

In this chapter a morphological chart is set up. Based on 
the chart, three concepts were formulated. At the end of 
the chapter, one concept is chosen based on the design 
requirements to be further developed as the final design. 

10. PART 6 Concept development and selection

10.1 Aim

The aim of this part of the design process was to co-de-
sign a concept that could be further developed as the 
final tool. 

10.2 Method

Based on the morphological chart an overall draft of the 
tool has been setup. The three concepts are formed by 
three possible levels of management in the tool (Figure 
28). Concept selection was done by the means of a Harris 
profile.PART 6

PART 6

Figure 29 Three levels of management possible in the tool. These three levels are the three possible concepts.

Project abandoning can be done more quickly in a Living 
Lab environment because the teams are composed of 
experts who jointly and rapidly agree on whether the out-
come will be a success or a failure. Thus, shared under-
standing through the cognitive dimension of social capital 
in Living Lab teams stimulates the ‘fail-fast’ approach. This 
might support the ResearchOR in their desire to start and 
stop their projects more rapidly.   
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10.3 Results

The design criteria have been transformed into morpho-
logical chart functions (Table 27). These functions have 
been filled in in the morphological chart in Table 28. 

PART 6

10.3.1 Morphological chart functions

Table 27 The design criteria, there themes and morphological chart functions.

Possible solutions are based on the management litera-
ture (theory), interviews with the ReseachOR participants 
(practice) and my own common sense (intuition). Diverg-
ing takes place throughout these three columns . The 
theory provides a first window to look at a function. Input 
from practice then leads to more specific actions that 
could be undertaken. Based on my own intuition, these 
actions are translated into possible methods for in the 
tool. The results in the morphological chart are based on 
six articles and four interviews with ResearchOR stake-
holders (Appendix 5).

10.3.2 Morphological chart
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Figure 28 Morphological chart, to generate solutions based on theory, practice and my own intuition.
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An overall structure for the tool was established based 
on the morphological chart (Figure 30). The design of 
this tool can be carried out on three management levels. 
These three levels form the three concepts.

10.3.3 Development of concepts

Overall tool structure

The tool starts by developing a profile for the Resera-
chOR. This includes determining the strategic position of 
the Living Lab in its field. This will help later on with the 
identification of new suitable stakeholders for the Living 
Lab. This follows the philosophy of landscapes of prac-
tice by Wenger: ‘One could in fact define a responsible 
practitioner as someone whose experience in providing 
a service reflects the current competence of a commu-
nity’ (Wenger-trayner & Hutchinson, 2014). A vision and 
mission emerge from the strategic position, and form the 
second part of the Living Lab profile. Once the Living Lab 
profile is established, a standard procedure for the start 
of new projects follows. In this procedure a project goal 
and corresponding activities are determined. Based on 
this information roles, responsibilities and fitting stake-
holders can be identified. By following this procedure, 
the Living Lab can avoid collaborations with stakeholders 
with unclear contributions to the project, or competition 
between stakeholders who offer the same resources. It 
makes it also easier to defend to current partners why a 
new partnership with another party is started. 

The third phase of the tool leaves the course of the pro-
ject open. Important in this phase are the moments of 
evaluation of the goal and management of the project. As 
described by Westerlund & Leminen (2011), in contrast 
to traditional innovation, the project goals of Living Labs 
can change during the process to initiate and promote 
collaboration. It is however crucial that all concerned 
stakeholders are aware of the development of the project 
goal over time. The same goes for management. Wester-
lund and Leminen state that standard management meth-
ods do not hold in a Living Lab. In Living Labs control and 
coordination is often self-organized. Evaluation of how 
this self-organized management is executed is therefore 
important. This information can be used at the start of 
new projects.

Note that, by creating an overall Living Lab profile and 
standard project start procedure but a self-organized 
project execution, this tool aims to establish the balance 
between management and research. At the core of this 
tool lies the idea that self-organized project execution and 
an overall Living Lab structure do not rule each other out.

Figure 30 Overall structure for the tool based on the morphological chart.
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Three concepts

The three concepts all have a different management level 
for carrying out the tool (Figure FIXME). The scale of the 
management levels goes from fully self-organized Living 
Lab teams to a situation where the teams are supported 
by a project manager. Note that by using this scale there 
is searched for a balance in being a community (with little 
reliability) and a bureaucracy (with little freedom).

Concept 1
Self-organization of the Living Lab teams leads to max-
imum involvement of the stakeholders. It gives them 
independence and freedom. Furthermore, the costs of 
this management style are low. However, this also means 
that there is little control over the teams from the Living 
Lab as a whole. This might lead to less synergy between 
the different projects. The quality of the project fully 
depends on the ability and motivation of the stakeholders 
to collaborate. 

Concept 2
The risk’s as described in concept 1 are less present in 
concept 2 due to the organizing and monitoring role of 
the Living Lab coordinators. Because there is more control 
over the projects from the Living Lab as a whole, it is 
easier to secure synergy between the different projects. 
Furthermore, the monitoring of the projects is now also 
performed by the Living Lab coordinators. 

This could increase the quality of the monitoring and 
therefore lead to better solving of the problems that are 
detected. Overall, this could result in more successful pro-
jects and more control at a limited cost. Disadvantages of 
this approach are that it takes the Living Lab coordinators 
more time and that the involvement of the stakeholders 
might be less than the scenario in concept 1. 

Concept 3
Hiring a project manager gives the Living Lab a lot of 
control over the projects. Furthermore, it will save both 
the stakeholders and the Living Lab coordinators  a lot 
of time that would otherwise be spend on management 
and organization. This scenario requires some expenses 
however. The stakeholders might also feel less ownership 
over their project and become therefore less involved and 
motivated. Another risk of hiring a manager could be that 
management become a goal in itself. One of the great ad-
vantages of a Living Lab is that the free and uncontrolled 
way of working leads to surprizing innovations that fit the 
situation in practice. Great investments in management 
by funding could lead to external demands on how the 
management is executed. In this scenario, a very clear de-
scription for the supporting role of a manager in a Living 
Lab is therefore crucial.  

Figure 31 Three management levels forming the three concepts.
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Concept selection

For the selection of a concept the design criteria have 
been placed in Harris Profiles (Table 29). The design 
criteria have been ranked, and a Harris Profile was filled 
in for each concept.  On a scale of -2 to 2 the concepts 
have been scored for each design criterium. This result-
ed in the black ‘block towers’ as shown in Table 29. The 
concept with the tower that has the best chance to ‘fall’ 
to the right wins. In this case, that would be concept 2. 
Concept 2 has therefore been selected to be further de-
veloped as the final tool. 

Table 29 Harris Profiles with ranked design criteria for concept selection. Concept 2 was selected for further development.

10.4 Interpretation

The third sub question, Which (communication) func-
tions could support the organizational structure of 
a Living Lab?, can be answered with the morphological 
chart functions in Table 30. 

PART 6

10.4.1 Answering the third sub question
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Table 30 Morphological chart elements that are communication functions that could support the organizational structure of a 
Living Lab.

To avoid getting to abstract and lose touch with the 
practical application of the morphological chart func-
tions, a sketch of their role in the communication tool 
has been made (Figure 32). The first step is to determine 
the strategic position of the Living Lab in both its network 
and in their field of profession. This will help creating a 
Living Lab structure: the Living Lab knows what it means 
to its stakeholders and what role it would like to play. 
Determining internal stakeholder roles and responsibili-
ties is accommodated by this knowledge. Furthermore, 
mapping previous, current and future projects can reveal 
trends the Living Lab was unaware of and support the 
creation of a shared Living Lab mission and vision. 

The mission and vision form the basis for the creation of 
synergy and clear goals in future Living Lab projects.  The 
Living Lab structure also supports the mapping and eval-
uation of the Living Lab management, since it provides 
clarity in where the management should lead to. There 
is an evaluation loop between the search for balance 
between management and research in the Living Lab, and 
the mapping of the current management structure.

Figure 32 The role of the morphological chart functions (per topic)  in the communication tool.
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In this chapter the first draft of the tool is further devel-
oped on the management level of concept 2 into a final 
design for a guide that enables Living Lab coordinators to 
develop and maintain an organizational Living Lab struc-
ture. 

11. PART 7 Final design

11.1 Aim

It was the aim to achieve the design goal: to design a 
guide that enables Living Lab coordinators to de-
velop an organizational structure.

11.3 Results

Before explaining the separate elements of the tool in 
detail, it is important to show how the timeline of the tool 
is intended. The first part of the tool (creating a Living Lab 
profile) is a one-time event that should be evaluated and 
updated now and then. The Project start procedure and 
monitoring happens every time a new project is started. 
Furthermore, at the end of each project a final evaluation 
takes place. The output of this evaluation can then be 
used as possible input for improvement of new project 
start procedures and, on a higher level, the vision and 
mission of the Living Lab (Figure 33). 

The physical tool will exist of two parts: 
1. Booklet with overview of the tool and design for 

the Living Lab profile sessions, project kick-off  
and project evaluation.

2. Digital tool for the Living Lab coordinators to fill 
in the project start procedure and evaluation 
outcomes.

PART 7

PART 7

11.2 Method

In the morphological chart sub solutions were generated 
by participants of the ResearchOR. Together with theory 
and my own intuition, these sub solutions have been con-
nected in the final tool. The way the sub solutions have 
been connected is inspired by the Living Lab performance 
assessment tool of Osorio et al., 2019 (Figure 25).

PART 7

11.3.1 Time line and form of the tool

Figure 33 At the end of each project a final evaluation takes place. Output of this evaluation can be used for improvements of 
new project start procedures.
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In this section the first part of the tool is illustrated: the 
development of a Living Lab profile. 

11.3.2 Living Lab profile

Strategic position

Living Labs are strongly dependent on their stakeholders. 
The constantly changing composition of the stakeholders 
makes the collaborations in Living Lab complex. It is there-
fore crucial to have a clear 
strategic direction, to know 
which stakeholders they need 
to achieve their goals and, 
consequently, to know what 
they can offer their stake-
holders in return. Identifying 
which role your Lab plays in 
the landscape it operates in is 
therefore important. The tool 
therefore starts with identi-
fying the strategic position of 
the Living Lab by conducting a 
SWOT analysis (Figure 34).

The Living Lab coordinators 
start by making an environmental scan. An inventory of 
relevant trends for the Living Lab is made by making use 
of the PEST method (onStrategy, 2020). By using this 
method there is systematically brainstormed for trends 
in four categories: political (such as legal and regulatory), 
economic, social and technological. 

The next step is to perform a competitive analysis. The 
Living Lab coordinators make a list of organizations 
similar to their Living Lab and make an estimation of the 
strengths and weaknesses of these organizations. Good 
questions to ask yourself here are if these organizations 
form opportunities or threats for the Living Lab, and 
if there are competitive advantages. By looking at the 
trends and competitors in the landscape of the Living Lab, 
a SWOT analysis can be performed in the third step. The 

Living Lab coordinators iden-
tify the strengths, weakness-
es, opportunities and threats 
of their Living Lab (Table 31).

At the end of this step 
it is important to think 
about what the outcomes 
of the SWOT mean for 
the network of the Living 
Lab. Which stakeholders 
could be attracted by your 
strengths? Which stake-
holders could reduce the 
risks of threats for your 

Living Lab? The SWOT scheme should be kept up to 
date by iterating on it every now and then. Are the 
trends still relevant? Should new trends be added?

Figure 34 At the end of each project a final evaluation takes place. Output of this evaluation can be used for improvements of 
new project start procedures.

Table 31 Overview of SWOT scheme.
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Vision and mission

For the development of the vision the scheme in Figure 
35 was developed. The Living Lab coordinators organize 
a meeting with stakeholders that are stable partners and 
have a long term interest in the Living Lab. In the session 
a vision is formulated, based on statements about how 
they would like the Living Lab to look like in 5 or 10 years.

After the formulation of the vision, the mission of the 
Living Lab can be established (Figure 36). In the same ses-
sion as the vision, a mission is created by brainstorming 
about why the Living Lab exists. 

Figure 35 Scheme from the tool for the development of a Living Lab vision.

Figure 36 Scheme from the tool for the development of a Living Lab mission.
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In this section the second part of the tool is illustrated: 
the project start procedure. 

11.3.3 Project start procedure

Project kick-off

New projects in Living Labs often start with conversations 
about possible collaborations with stakeholders who 
have an idea that fits the Living Lab philosophy. In a first 
kick-off meeting with possible stakeholders the vision and 
mission of the Living Lab are presented by the Living Lab 
coordinators. A project goal can be established in this 
meeting, or perhaps in meetings later on. This depends 
on the type of stakeholders and the nature of the collabo-
ration. This is up to the Living Lab coordinators. 

Once a project goal has been established, sub activities 
required to fulfilled this goal can be identified. For this 
purpose the tool includes a digital scheme in which the 
sub activities can be listed (Figure 37). From these sub 
activities, stakeholder roles and corresponding responsi-
bilities can be identified. These components are added to 
the scheme in the tool.    

Stakeholder matching

Based on this evaluation, stakeholders can now be 
matched to certain responsibilities based on their capabil-
ities (Figure 37). Take a look back at the SWOT and think 
of which stakeholders you need to counter threats. The 
most important stakeholders to match are of course the 
initiative takers. When it appears that other stakehold-
ers are required for certain responsibilities, they can be 
invited to the project. This way of selecting and matching 
stakeholders creates very clear goals and responsibil-
ities for all parties involved. It can be used as support 
to defend why a certain external party was invited to 
collaborate, or as a base for contracts between Living Lab 
partners. The tool is also meant to help the project group 
to avoid collaborations with stakeholders who will have 
the tendency to take the same role. When stakeholders 
share expertise they might start acting like competitors 
instead of partners.  

After the identification of the required stakeholder roles 
and responsibilities, the tool advises to make an inventory 
of possible stakeholders and their resources, expertise 
and available hours. This step is performed by the Living 
Lab coordinators and the other initiative takers of the 
new project. The result of this inventory can be listed in 
an overview in the tool (Figure 38). 

Figure 37 Digital component of the tool in which the sub activities and corresponding stakeholder roles and responsibilities can 
be listed.

Figure 38 Digital component of the tool to make an inven-
tory of possible stakeholders for the project.
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Monitoring and evaluation 

Once the project goal, responsibilities and stakeholders 
are identified and on board, the project activities can 
start. While the project is ongoing, the tool advises to 
have an evaluation session every few weeks. The frequen-
cy of the evaluations depend on the project size and dura-
tion. It is up to the Living Lab coordinators and project 
participants to determine these evaluation moments.

During the evaluation session the current project 
goal and management are evaluated. 
Questions the participants could ask themselves while 
evaluating the project goal:
1. Does the goal still satisfy all the stakeholders? 
2. Based on where you are now in the project, is this 

goal still useful for the user?
3. Should the goal be adjusted bases on the knowledge 

you now have?

Questions the participants could ask themselves while 
evaluating the project management:
1. Is everything in the collaboration clear?
2. Is there a good balance in time you spend on man-

agement and time you spend on research? And if not, 
how could this balance be restored?

  
At the end of a project, a final evaluation takes 
place. 
Questions the participants could ask themselves in the 
final evaluation:
1. Was the project goal reached?
2. How could the collaboration have been improved?
3. What are learnings to take with you for future collab-

orations?

The Living Lab coordinators can register the learnings 
from the final evaluation in the tool. These learnings can 
be used for the improvement of the setup of new pro-
jects, the current vision and mission and the strategic 
position of the Living Lab.

Furthermore, working in a Living Lab takes time. This can 
be problematic for participants, since it is extra work next 
to their regular job. Therefore some participants feel like 
there is an overhead in organization around the research 
in the Living Lab. A sweet spot must therefore be found 
between regulation and research. It is also important that 
Living Labs understand their position in their network and 
field of profession. 

The tool starts with the setup of a SWOT analysis. This 
helps the Living Lab coordinators think about the position 
of the Living Lab in the network and what position they 
would like to have. The next step in the tool is establish-
ing a vision and a mission. This involves thinking about 
strategy and therefore involves an entrepreneurial way of 
thinking. Following the mission and vision also supports 
creating synergy between the different Living Lab pro-
jects. The Project Start Procedure in the tool addresses 
the need for clear project goals. Tracking stakeholders and 
their resources has the function of creating overview and 
structure without an overhead of organization around 
the research. Another way of looking for the sweet spot 
between regulation and research are the evaluation steps 
at the end of each project.  

11.3.4 Validation of the tool

To validate if the tool addresses the identified barriers we 
look back at the commandments relevant to the problem 
statement. These commandments state that driving and 
sustaining collaborations and finance are not always a 
priority in Living Labs and that the inexperience of par-
ticipants with the entrepreneur role can be a barrier for 
Living Lab projects. Another barrier is that a lack of focus 
in Living Lab projects can lead to inefficient processes and 
misunderstandings. Clear goals are therefore important 
on both project and Living Lab level. That also means 
there should be a certain synergy between the projects. 

RIGHT: Figure 38 Living Lab per-
spective matrix, with extra focus 
on the shift in perspective that 
takes place when a stakeholder 

moves to the second row.
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Discussion

It was the aim of this project to design a tool that sup-
ports coordinators of Living Labs by means of communica-
tion, hereby enabling the coordinators to realize success-
ful innovations on the healthcare market. Complementary 
to the aim of the project, the main research question was 
formulated as follows: 

How can communication help the ResearchOR 
to work in a structured way without loosing its 

adaptivity? 

To this end a matrix containing different perspectives of a 
Living Lab was constructed. In this matrix, a connection is 
made between the functioning of the Living Lab in terms 
of successful projects and the functioning of the network 
between those projects. This connection can be examined 
on different levels in a Living Lab, from a single stake-
holder in a project to the entire Living Lab network and 
the Living Lab as a whole. It is crucial for Living Labs to be 
aware of this connection because it can have great impact 
on the sustainability of the organization. One of the 
reasons is that by looking at the Living Lab from different 
perspectives, a distinction is created in Living Lab project 
success and Living Lab success. What makes a Living Lab 
successful? Separate successful projects? Or should the 
projects serve the greater good, namely the Living Lab as 
a whole? 

The former might be true for a beginning Living Lab. But 
when the jurisdiction of the Living Lab grows, and the 
network improves, the latter perspective might become 
necessary to secure the long term establishment of your 
Living Lab.

The hypothesis that there is a shift in perspective when a 
Living Lab develops itself further implies that stakeholders 
move through the matrix. This could be an interesting 
thought to further explore. New stakeholders start in the 
top left corner (Figure 38). When both the stakehold-
er and the Living Lab develop, the stakeholder moves 
through the matrix towards the lower right quadrant. 
One can also imagine that when new stakeholder joins a 
further developed Living Lab, he might start in the upper 
left corner but on a ‘higher level’ because the projects 
and other stakeholders already share higher perspectives. 
The same goes for an experienced Living Lab stakeholder 
that comes from the lower right corner but starts a brand 
new project. In other words: the lower right quadrant is 
not the end of the road. It seems that stakeholders will 
keep moving through the matrix, but in an upward spiral 
in which they reach more advanced levels of Living Lab 
collaboration (Figure 39). In that sense, the value of the 
Community of Practice increases each level.  
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When moving through the matrix, the transition from 
the first row to the second is a crucial and difficult step 
(Figure 38). A change in perspective then takes place 
from a single project to the functioning of the Living Lab 
as a whole. In some aspects, the stakeholders of the 
ResearchOR have made this transition, in other aspects, 
not yet. An important factor for making the transition is 
trust: trust in the people you work with, and trust in the 
Living Lab as an organization. Sometimes you have to let 
go and trust other stakeholders with responsibilities. You 
also have to trust that the Living Lab will be worth your 
investments. 

The tool developed in this 
thesis also plays a role in 
this transition. It creates 
an overview of the overall 
goal of the Living Lab and 
maps the roles and re-
sponsibilities of the people 
involved. That means that 
the stakeholders have a 
better understanding of the 
organization and strategy 
of the Living Lab. This could 
support the shifting of per-
spective from single project 
to the Living Lab as a whole. 

Literature also recognizes this need for trust. However, 
mostly in the form of displaying valuable Living Lab results 
to attract and convince new partners. The development 
of trust based on (long term) experiences in the Living 
Lab is still overlooked. As can be seen when plotting the 
commandments in the matrix, literature focusses more 
on the lower right of the matrix. However, it takes time 
to reach that point and perspective of collaboration. 
Just as Wenger states about Communities of Practice, 
it is important for Living Labs to be aware of their role 
and position in the landscape. However, it takes time to 
grow into a landscape and to leave the past behind. It is 
important to look at human measures when investigating 
Living Labs. That means the upper left part of the matrix  
and the road towards the lower right should also be taken 
into account. In future research, it would be valuable to 
investigate which factors are important for the transition 
from one quadrant in the matrix to the next. For example, 
more interviews could be held in which drivers and barri-
ers for the specific transitions are identified. 

Still, the management of Living Labs proves to be difficult 
and should therefore be addressed with care. It is impor-
tant that the participants in Living Labs have diverse back-
grounds while having shared values. Being alert to conflict 
between the projects and network should therefore not 
be overlooked. 

For optimal collaboration, equality amongst the partic-
ipants should be present. The Living Lab organization 
should understand the position of the Living Lab in their 
field of profession and invest in creating an attractive 
network. That is crucial for bringing in funding for the 
Living Lab. Other ways for the establishing funding and 
strengthening the Living Lab position is to exploit its role 
as facilitator of market transition and by displaying suc-
cessful projects and collaborations.

Next to shared values, Living 
Lab participants should have 
a way of working that fits 
the other stakeholders. The 
Living Lab network should 
complement the network of 
potential stakeholders and 
give stakeholders access to 
research settings in practice. 
When a new stakeholder en-
ters the Living Lab network, 
disbalance in social capital 
between this stakeholder 
and the others should not 
lead to unequal collabora-
tions. Living Lab participants 
tend to have a limited focus 
on management. The impor-

tance of the time and energy the management of a Living 
Lab takes should therefore not be underestimated. This 
also means that a sweet spot should be found between 
time and energy spend on regulation and on research. 

Other organizational related commandments are Living 
Lab projects should have synergy and a clear goal, and 
legislation should be sorted out before starting a project. 
A commandment specific for the ResearchOR is correlat-
ed with the important role of the hospital in this Living 
Lab: the hospital must see the benefits of a project and 
must be willing to participate. This should be the case at 
the start of the development up to the market transition.

Based on the commandments of literature and practice, 
elements that should provide a Living Lab structure were 
identified. The organizational structure of al Living Lab 
should include a clear strategic position by determining 
the position of the Living Lab in the network of partici-
pating stakeholders and in its field of profession. A more 
clear structure of the Living Lab itself should be estab-
lished by mapping the stakeholders and their roles and 
responsibilities, mapping the projects and required re-
sources, and creating a mission and vision. Awareness of 
Living Lab management amongst the participants should 
be created by mapping and evaluating the management 
of the Living Lab in the project groups. 

Figure 39 Moving through the matrix multiple times could lead to 
an upward spiral with more advanced Living Lab collaboration.
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Furthermore, a balance should be found in focus between 
management and research and clear goals in the living 
Lab projects should be established.

As most literature has concluded, Living Labs are just get-
ting started. They are increasingly recognized as valuable 
collaborations. That creates possibilities for growth, and 
with that, more mature and stable Living Labs. The tool 
developed in this thesis can support Living Labs in becom-
ing more stable undertakings. However, despite the fact 
that this tool was codesigned with the participants from 
the ResearchOR, it has not been tested in practice yet. To 
validate the tool, it should be tested- first, in the Re-
searchOR, and later on in other Living Labs. In these tests 
it is important to establish if the tool creates a balance 
between a both structured and adaptive way of working. 
Furthermore, it is important to assess if the Living Lab co-
ordinators do not experience too much workload. Other 
limitations lie in the fact that this tool has been devel-
oped based on just one case study. Developing such a tool 
in collaboration with multiple Living Labs, Living Labs from 
different fields even, will lead to better validation.

Overall, collaborations in a Living Lab on micro level are 
still a bit underexposed in literature. Investigating these 
interactions in more detail might help to create more 
unity between the different stakeholders in Living Labs. 
This could improve the stability of the collaborations, and 
therefore, the sustainability of the Living Lab as a whole. 
The step from a starting Living Lab to a more mature Liv-
ing Lab could then be made. For that is what healthcare 
needs: the creation of medical innovations that are truly 
of value in practice. That means innovations that improve 
patient safety and improve the working conditions of 
the medical staff. Such innovations can only be created 
through close collaboration with all involved stakehold-
ers. That makes the concept of a Living Lab powerful but 
complex. 

Due to this complexity people can get tangled up in the 
collaboration. Unclear working structures and responsibil-
ities then cause a decrease in the power of the Living Lab. 
Finding the balance between adaptivity and clear stand-
ard procedures is the million dollar question in many col-
laborations, not just Living Labs. How to make your work 
innovative and customized without having to reinvent 
the wheel every time? This is something that takes time 
and practice. With new people and new ingredients you 
follow a certain recipe that has standardized steps. People 
have to learn to follow the recipe, have to be educated in 
the Living Lab methodology. This way, stakeholders can 
move through the matrix and develop themselves into 
professional Living Lab stakeholders. Partners with pow-
erful collaboration and innovation skills, and with a vision 
that focusses on creating valuable innovations that can be 
directly implemented in practice.  
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Conclusion

Healthcare systems are under increasing pressure. I 
believe that Living Labs can play an important role in 
the future by creating medical innovations that both 
solve problems from practice and fit in the workflow of 
the user. An important factor is the determination and 
open-mindedness of Living Lab participants. These are 
ingredients that can move mountains. One of the inter-
viewees made a comparison with the vast medical devel-
opments around the corona pandemic. When determina-
tion and open-mindedness are present, great things are 
possible in a short time.

Still, implementing medical innovations in healthcare is 
extremely complex. Collaboration between healthcare 
professionals, engineers, the industry and the govern-
ment is crucial. Bridging between other parties that have 
views that are so very different from your own, however, 
is difficult. It is necessary to let some of your own habits 
go to be able to come to a mutual understanding of the 
innovation you are working on. This is precisely what 
happens in Living Labs. This does not mean, however, that 
the complex dynamics from the world of healthcare are 
not present in the Living Labs. The people in Living Labs 
tend to be very openminded and driven for the cause of 
the Living Lab. However, with different Living Lab projects 
come different stakeholders. That means that the net-
work of a Living Lab is always changing. This has great im-
pact on the functioning of the Living Lab, for the network 
brings the required expertise and resources.

Connected to the different levels of collaboration and the 
dynamic network is the problem statement of this thesis. 
The Living Lab method is relatively new, and Living Lab 
participants are rarely entrepreneurs. The result tends 
to be an unclear Living Lab structure with little focus on 
management. Creating structure in Living Lab collabora-
tions can save participants lots of time and frustration. 
It is crucial however, to maintain the free and open way 
of collaborating, which is characteristic for Living Labs. 
The key in finding the sweet spot between working like 
a community and a bureaucracy might be systematically 
tracking of involved Living Lab stakeholders. Much of the 
Living Lab structure and organization will be dependent 
on local circumstances. And that is both the strength and 
the curse of the Living Lab. But, being able to systemat-
ically track your stakeholders, their responsibilities and 
contributions by the means of a protocol could save many 
Living Labs a lot of time and unpleasant surprises.   

In this thesis, it was concluded that participants in Living 
Labs tend to have a limited focus on management. A con-
sequence is that the overall structure, activities and vision 
are not always clear. Due to these unclarities, manage-
ment might take more time than necessary. That makes 
that the participants in this case study tend to have a 
preference to keep the whole collaboration low key. How-
ever, valuable collaborations, research opportunities and 
funding might be lost.

To conclude, the answer to the main research question 
(How can communication help the ResearchOR to 
work in a structured way without loosing its adap-
tivity?) might lie in mapping the vast changing compo-
sition of stakeholders Living Labs have to cope with. By 
clearly communicating who is involved and why, structure 
can be provided without turning the Living Lab into a 
static bureaucratic organization.
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Appendix 2 Description of Drivers and Barriers from literature

Appendix 2.1 Description of the drivers in literature

D_1 Living Labs should have a clear strategic intention
Successful Living Labs tend to have efficient networking 
processes and clear focus areas (Heikura & Schaffers, 
2010). When formulating these focus areas it is important 
to look at on long-term goals, knowledge and exper-
tise (Leminen & Westerlund, 2012). Living Labs should 
therefore develop a working plan which includes intended 
results and budgets. Furthermore, a plan for continuous 
evaluation is relevant. This could contain elements such 
as the participatory nature of stakeholders and boundary 
spanning issues. Next to clear a planning and evaluation, 
Living Labs should have transparent project selection and 
decision making. Eventually, this can evolve into Living 
Lab business models, where attention is paid to upscaling, 
financial investment, regulators and contractors (Mäkäräi-
nen-suni, 2008). If you choose your strategic direction 
wisely, strong political support at all levels for this kind 
of open innovation initiatives is possible (Guzmán et al., 
2016). Therefore it is wise to assure different levels of im-
pact in terms of the direction of political decision-making 
and the significance for other communities represented 
by stakeholders (Paskaleva, Cooper, Linde, Peterson, & 
Götz, 2015). Furthermore, good understanding of policy 
issues can result in the ability to secure public project 
funding (Heikura & Schaffers, 2010).     

It is important to realize that funded projects embedded 
in existing programmes can introduce mechanisms that 
encourage partnerships to reach out to other stakehold-
ers and resources (Garcia, Marsh, Trejo, & Switters, 2010). 
Living Labs can, due to their often limited scale and spe-
cific technological focus, act as a trust catalyst between 
their stakeholders (Baltes & Gard, 2006). This could lead 
to unique collaborations. 

D_2 Shared values amongst stakeholders
Values reported by users in Living Labs according to 
literature are trust, privacy, cultural identity, wishes of 
self-determination and transparency in decision-making. 
Important values for managers in Living Labs are commit-
ment, passion and risk-taking. Important for all partici-
pants literature reports societal values, such as sustaina-
bility and responsibility (Mäkäräinen-suni, 2008). Certain 
common values attract more people than others. Living 
Lab’s therefore often operate in areas of industry that are 
appealing, current or unique (Van Geenhuizen, 2018).   

Sufficient trust and alignment between stakeholders in 
Living Labs is crucial. It avoids that ‘one goes its own way’ 
(Van Geenhuizen & Guldemond, 2013) and is necessary 
for a common learning process (Leminen & Westerlund, 
2012). 

A common learning process means that Living Labs 
do not only make experimentation and data collection 
possible, but also sets the stage for competition between 
different frames and views of the field. Development of 
interdependent interests as a binding factor between the 
stakeholders is then a necessity (Canzler, Engels, Rogge, 
Simon, & Wentland, 2017). To create interdependent 
interests, stakeholders should be involved early in the 
process, before projects are clearly formulated. Working 
together on shared ambitions and concerns are then the 
starting point (Paskaleva et al., 2015). This should then 
evolve in common or compatible long-term goals (Schuur-
man, Baccarne, De Marez, Veeckman, & Ballon, 2016)

D_3 Openness and trust amongst stakeholders
Openness and flexibility are important factors for the 
functioning of a Living Lab. One should therefore shape 
an inviting arena where improvisations and knowledge 
can be shared and inventions created and validated 
(Mäkäräinen-suni, 2008). Defining open innovation 
policies and guidelines can be helpful (Leminen & Wester-
lund, 2012). Hereby, the human factor should be central, 
including interaction and management features such as 
trust, a willingness to take risks and being passionate 
as decision makers (Van Geenhuizen, 2014). This way, 
openness and trust could act as a catalyst for transition 
and evaluation of knowledge in the Living Lab network 
(Leminen & Westerlund, 2012).    

D_4 Early user involvement and good communication 
with users
Early user involvement is seen as a crucial factor for Living 
Labs. Especially because of the need for close interac-
tion with them (Van Geenhuizen, 2018). In Living Labs it 
appears not to be the quantity of user involvement that 
determines design choices, but rather the influence that 
is wielded by the users (Bergvall-kåreborn et al., 2010). It 
is therefore important to threat users as equal co-crea-
tors instead of research objects (Leminen & Westerlund, 
2012). Another factor that can influence the engagement 
of users is the functional maturity of the innovation, the 
extent to which a prototype resembles the functionalities 
and the processes of the final product at the moment of 
the field trial (Georges, Schuurman, Baccarne, Coorevits, 
& Georges, 2015).    

To keep users motivated and committed to the Living Lab, 
good communication with them is a must. Also think of 
paying regard to users (rewards, fun) and their relevance 
in the innovation process (Leminen & Westerlund, 2012). 
User engagement could be improved by gaining and 
absorbing sufficient end-user feedback (Mäkäräinen-suni, 
2008). Overall, this should lead to a two-way street with 
advantages for both the user and the involved companies 
(Schuurman, Moor, Marez, & Evens, 2011). 
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D_5 Motivated participants
All stakeholders in the Living Lab should have motivation 
to participate (Mäkäräinen-suni, 2008).

D_6 Good working method and plan
Innovations that involve multiple regimes need a system-
atic approach to avoid the ‘chicken and egg’ problem 
(Joller & Varblane, 2016). A Living Lab should therefore 
make adequate use of business models who include 
dividing tasks and distributing costs and benefits over 
the stakeholders. At the same time they should allow 
for openness and processes that are fully integrated to 
enable economic success (Van Geenhuizen & Guldemond, 
2013). For successful integration a good understanding of 
collaborative working environment methods, processes 
and tools is required (Heikura & Schaffers, 2010). Fur-
thermore, documentation and conceptualization of the 
development activities, tasks and accumulated knowl-
edge should take place (Leminen & Westerlund, 2012). 
After some years and a critical evaluation of the leading 
concept, a shift can take place to stronger commerce and 
international operations (Van Geenhuizen & Guldemond, 
2013). Part of the evaluation could be an impact assess-
ment the projects (Garcia et al., 2010).      

D_7 Adequate participants
A Living Lab needs adequate capabilities/ skills of par-
ticipants to perform roles and interact with each other 
(Mäkäräinen-suni, 2008). The composition and required 
functionalities of the networks should be made with the 
goal to realize vertical cooperation in a chain of value (Van 
Geenhuizen & Guldemond, 2013). 

 
D_8 Mixed set of opportunities to discover new oppor-
tunities
A Living Lab should use multiple approaches to seek new 
opportunities and multiple collaboration tools to keep the 
network strong. Hereby it is important to develop embed-
dedness with focus groups, communities of practice and 
supportive policies (in region or sector) (Mäkäräinen-suni, 
2008). Living Labs could also develop new business 
models that facilitate the development of new ideas and 
opportunities that come from different types of stake-
holders (Guzmán et al., 2016). Another approach would 
be jumping outside of the traditional innovation policy 
sectors. Living Labs are then supported in a regional poli-
cy arena outside of the technology research domain (Gar-
cia et al., 2010). Other options are arranging workshops 
and seminars to identify development needs in different 
contexts (Leminen & Westerlund, 2012)

D_9 Be able to handle conflicts in the Living Lab net-
work
Living Labs must be able to handle conflict and work with 
intermediaries (Mäkäräinen-suni, 2008). They should not 
only be sensitive to possible sources of conflict within the 
Living Lab, but also outside the network with important 
(future) stakeholders (Paskaleva et al., 2015). 

D_10 Have a physical common space
With the kind of collaborations that take place in a Living 
Lab, a good infrastructure is required (Baltes & Gard, 
2006). This could be in the form of a physical space where 
different actors can meet and share ideas (Van Geenhu-
izen, 2018). Furthermore, experiments can take place 
here with the prototypes provided by the technology 
providers of the Living Lab. This way, fast feedback loops 
can be created and it allows users to gain experiential 
knowledge and researchers to turn this tacit experiential 
knowledge into valuable solutions (Baltes & Gard, 2006). 

D_11 Be compliant with policies and regulations
It is important to have policies for practical matters such 
as ethical issues and intellectual ownership, balancing 
interests of stakeholders, and issues concerning safety 
and legal liability (Van Geenhuizen & Guldemond, 2013). 
Furthermore, for fast market uptake of radical innova-
tions the active role of the government is crucial (Joller 
& Varblane, 2016). This also includes being aware of the 
relevant policies.   
 
D_12 Attractive network
Good performing Living Labs have very attractive net-
works with partners who support the collaboration of 
stakeholders, such as the ENoLL (European Network of 
Living Labs) (Guzmán et al., 2016). Furthermore, Living 
Lab networks cover all parties involved and allow suffi-
cient critical mass as well as access to multidisciplinary 
knowledge (Van Geenhuizen, 2014). These kinds of 
networks can also provide access to the various resources 
crucial for successful commercialization of the innova-
tions. They also create more awareness of Living Labs. 
This could lead to positive changes in innovation policies 
(Schuurman et al., 2011). An important condition how-
ever is that Living Labs have to maintain their extended 
networks of stakeholders (Baltes & Gard, 2006). The 
dynamic adaptation, efficiency and geographical embed-
dedness of the network are then factors that should be 
paid attention to (Leminen & Westerlund, 2012; Voyten-
ko, Mccormick, Evans, & Schliwa, 2016). Also beneficial 
for the network is cooperation between Living Labs. They 
are then able to benefit from each other’s experiences 
(Schuurman et al., 2011).         
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D_13 Money
Well performing Living Labs are good at securing pro-
ject funding for their projects, often from more than 
one type of funding organization (Heikura & Schaffers, 
2010). A strategy to achieve this could be to link funding 
innovation to concrete needs. So, instead of considering 
innovation as an abstract exercise of universities and the 
industry, certain regional spending needs could become 
innovation opportunities through open calls for ideas. 
This strategy is also called Pre-Commercial Procurement 
(PCP) (Garcia et al., 2010). Living Labs can be an attractive 
option for these kinds of initiatives because they can be 
cost-effective: they avoid making costly changes at a later 
innovation state (Schuurman et al., 2011). 

D_14 Living Labs can be a facilitator of market transi-
tion
Living Labs can make the adaptability of a legal concept or 
status easier. For example from a public-private network 
to a company (Van Geenhuizen, 2014). Entrepreneurs 
play therefore a vital role in the process of Living Lab im-
plementation (Baltes & Gard, 2006). It also makes Living 
Labs attractive if they offer support for future projects 
and activities in retail process development (Leminen & 
Westerlund, 2012).     

D_15 Display of successful projects/collaborations
It is beneficial to be able to show you have experience 
with the Living Lab innovation method. Communication 
about the potential of commitment to the Living Lab 
network can lead to new opportunities (Leminen & West-
erlund, 2012). Identify and work therefore upon what 
participants can gain from taking part. Active engagement 
of stakeholders rests upon how beneficial the Living Lab 
proved to be for each individual participant (Paskaleva et 
al., 2015). A portfolio with successful projects could also 
lead to new business models in terms of funding (Turgut 
& Katzy, 2012). 

D_16 Living Labs create knowledge and value for their 
stakeholders
There is an increasing need for easy and context-specific 
access to common technical and non-technical resources 
and capabilities that can be shared for complex experi-
mentation and innovation projects (Schaffers, Sällström, 
Pallot, & Hernández-muñoz, 2011). Good performing Liv-
ing Labs accumulate and develop new knowledge, tools 
and competences. Training and learning could therefore 
be seen as a part of Living Labs projects (Leminen & 
Westerlund, 2012). Thus, engage stakeholders with differ-
ent backgrounds and agendas and stress how they will be 
able to complement each other through their collabora-
tion (Paskaleva et al., 2015).

D_17 Living Labs allow for more freedom to make mis-
takes
Living Labs create an environment with experimentation 
that allows actors involved to move into the unknown and 
use failures as a basis for learning, without immediately 
facing market pressure (Canzler et al., 2017). 
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Appendix 2.2 Description of the barriers in literature

B_1 Legal issues (IP etc.)      
Living Labs can encounter difficulties when it comes 
to legal issues, such as liability, IP, data ownership and 
access (Mäkäräinen-suni, 2008). When these issues are 
not resolved, promoting trust and transparency becomes 
difficult (Leminen & Westerlund, 2012). 

B_2 Inequality amongst participants in Living Labs
Living Labs should avoid large numbers of participants, 
very powerful or dominant participants, strong interde-
pendency and participants who do not comply with the 
Living Lab values (Mäkäräinen-suni, 2008). What can 
especially be difficult are differences in values between 
universities and the industry (Van Geenhuizen & Gul-
demond, 2013). 

B_3 Financial risks
Many Living Labs rely heavily on public funding (Heikura 
& Schaffers, 2010). Often they encounter a lack of public 
funding, and other successful business models that could 
serve as an example for Living Labs or not yet properly 
reported in literature. Creating a Living Lab requires long-
term funding however. Monitoring and managing  Living 
Lab collaborations requires a lot of time and financial 
effort (Turgut & Katzy, 2012). Living Labs might therefore 
be forced to seek for other ways to obtain funding, such 
as crowdfunding or the implementation of joint ven-
tures to sell products and services (Guzmán et al., 2016). 
Having multiple ways to gain finance can be beneficial for 
Living Labs, since public project funding might shift focus 
in a way that is not desirable for Living Labs (Heikura & 
Schaffers, 2010).     

Overall it can be stated that the need for a lot of time and 
money to set up a Living Lab is a general weakness of the 
concept. The most important threat is the heavy reliance 
on external funding (Schuurman et al., 2011). 

B_4 There is little awareness about Living Labs
There is no widespread understanding of the Living Lab 
methodology. This makes it difficult to benchmark initi-
atives to researchers and practitioners (Guzmán et al., 
2016). A cause might be the lack of empirical studies re-
garding research parameters, appropriateness of business 
models and the effectiveness of Living Labs as a system 
for innovation (Schuurman et al., 2011). 

B_5 It is hard to show the (long term) value of Living 
Labs
It is hard to demonstrate the long-term value of Living 
Labs for businesses, users and territories (Guzmán et al., 
2016). Furthermore, the speed and effectiveness of the 
valorisation of a Living Lab proves to be a difficult point 
(Van Geenhuizen & Guldemond, 2013). This creates a ten-
sion between the ‘Living Lab-like’ open-ended experimen-
tation and the pressure to demonstrate success (Engels, 
Wentland, & Pfotenhauer, 2019). To make the transition 
from a single project to a chain of projects, continuous 
participation must be ensured and positive experiences 
expressed. It is therefore important that stakeholders are 
tied to long-term objectives of the Living Lab (Leminen & 
Westerlund, 2012).        

B_6 The need for diverse stakeholders with matching 
values
Often, Living Lab innovations do not only require techno-
logical but also socio-political and institutional changes in 
order to be adopted. Especially in domains that are highly 
regulated (such as healthcare) existing legal requirements 
would need to be adjusted before an innovation can 
enter the market or even be tested (Van Stijn, Rukanova, 
Wensley, & Tan, 2009). Having the right stakeholders on 
board is then crucial.  

Living Labs often exist of stakeholders who are deeply 
embedded in other organization functions and structures. 
This can lead to sustainability risks (Heikura & Schaffers, 
2010). The stakeholders will have to shift and combine 
individual objectives with those of the Living Lab. It can 
be a difficult task for Living Labs to balance differing mo-
tives and expectations (Leminen & Westerlund, 2012).  If 
participants in a Living Lab are not appropriate in terms 
of profile and scale, this could lead to unfinished or failed 
projects or the creation of products that do not have 
a target market (Guzmán et al., 2016). Tying the right 
people to the Living Lab network is therefore an ongoing 
process. Situations and context will shift over time, and so 
will peoples’ understandings and interests (Van Stijn et al., 
2009).  

B_7 The management of Living Lab proves to be difficult
Management of Living Labs frequently has issues and 
process yet to be resolved or further developed because 
the current management methods are not scalable 
(Heikura & Schaffers, 2010). This can result in limits of 
controlled experimentation due to messy social responses 
and co-creation activity (Engels et al., 2019). This asks for 
further formulation and development of a standardized 
(multiple) Living Lab model with long term strategic goal 
development. Hereby, flexibility and continuity of the pro-
jects should be ensured (Leminen & Westerlund, 2012). 
A complicating factor is the lack of dedicated personnel 
who have the required competencies and skills to manage 
a Living Lab (Guzmán et al., 2016).    
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B_8 Strict regulations in healthcare
A barrier specifically for Living Labs in healthcare is that 
information about a patients’ health status and personal 
data must be handled with the utmost care along the 
whole process. Getting access to certain information can 
be very difficult. Furthermore, the methodology of the 
experiments must be authorized by a regulatory organiza-
tion (Kuba et al., 2009). 

B_9 Low user involvement
Despite their user focus, Living Labs can experience low 
user involvement (Heikura & Schaffers, 2010). Users can 
have the tendency to drop out of a Living Lab project if 
they do not feel relevant or important enough. Connect-
ed to this is the challenge of how to communicate the 
needs of users in such a way that other stakeholders such 
as technicians can understand them. This is a two way 
street. Technicians must be able to communicate their 
understanding of the product requirements in such a way 
that users can make sense of it too (Bergvall-kåreborn et 
al., 2010). Another factor that can make users less en-
gaged is instability or non-functionality of the prototype 
(Habibipour, Padyab, Bergvall-Kåreborn, & Ståhlbröst, 
2017). 

B_10 The step from Living Lab to market can be difficult 
to make
A successful design does under no circumstance guar-
antee successful implementation on the market (Berg-
vall-kåreborn et al., 2010). Good marketing and smart 
networking are required. The lead users and technology 
providers in Living Labs often lack adequate resources 
and incentives to undertake these steps and bring innova-
tions to the market (Baltes & Gard, 2006). Furthermore, 
the promise of test bed outcomes being generalizable or 
transferrable to the target market can be questionable 
due to limited sample sizes in the experiments (Engels et 
al., 2019). This can be defined as the problem of outliers 
(Schuurman et al., 2011).      
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Appendix 3 Drivers and Barriers from practice clustered in themes

Appendix 3.1 Drivers for participating from practice clustered in themes
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Appendix 3.2 Drivers for projects from practice clustered in themes
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Appendix 3.3 Barriers for participating from practice clustered in themes
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Appendix 3.4 Barriers for projects from practice clustered in themes
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Appendix 4 Drivers and Barriers from literature labelled per article
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Appendix 5 Morphological chart
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