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ABSTRACT
Objective: The aim of the research is to develop a new original concept of social innovation
lab based on the concept of living labs seen from the perspective of design-led approach to
management and innovation.
Methodology: The research was carried out with use of non-empirical (theoretical) framework.
The existing knowledge was the source of reasoning leading to solve the scientific problem.
It was rather implicit two-stage process of reasoning. The first stage was to reframe the conceptual framework, which was based on the analysis of the living lab concept seen from the
perspective of the unique nature of social innovation and its limits. In the second stage, prototyping of a new concept of social innovation living lab was built on the conceptual framework
developed at the first stage.

Social Innovation Living Labs as Platforms to Co-design Social Innovations

Findings: The original theoretical model of social innovation living lab and its operationalization
have been developed. It is based on the concept of living labs regarded as long term environments
for open innovation that are being developed with real users in real contexts, and framed from
the perspective of design-led approach to management and innovation.
Value Added: The literature review has revealed the significant lack of research studies on the
processes of generating social innovation. The proposed original model of social innovation
living lab helps fill this gap. Social innovations as successful exploitation of new ideas to meet
social problems and needs are essential in social and economic life. However, the conventional
approaches to innovation are not sufficient to develop social innovation due to its nature. The
proposed approach describes the operation of the social innovation living lab as an effective
way to develop such innovations and at the same time the methodology useful in the further
research.
Recommendations: The proposed original approach to the processes of designing and accomplishing social innovation can help to develop such innovations in a more intentional and goal-oriented way, which is difficult using traditional laboratories due to the nature of such innovations.
Key words: Social innovation, living labs, co-design, design-led approach
JEL codes: M10, O35

Introduction
The research is aimed at building a new concept and an experimental model
of a social innovation living lab that can facilitate social innovation. The literature review has proved the significant lack of research studies on processes
of creating and developing social innovation, particularly the lack of research
on the potential use of research laboratories in which such innovations
could be designed as it is done in technological innovation laboratories.
The analysis of current knowledge on social innovation revealed that
social change results not as much from an innovative solution as from its
impact on the change of social practices and relations (Howaldt & Schwarz,
2010; Murray et al., 2010; Neumeier, 2012). Although social innovation can
be triggered by innovative products, services or processes that enable
novel solutions to social problems (Olejniczuk-Merta, 2013), they are
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mostly related to changes of social practices (Howaldt & Schwarz, 2010;
Caulier-Grice et al., 2012).
Numerous researchers underline more the social innovation’s consequences and its impact on the future societal development than its novelty
(Caulier-Grice et al., 2012; Neumeier, 2012). Consequently, social innovations
cannot be successfully generated in technical labs isolated from the real world.
It is still little known about the mechanisms behind the emergence of social
innovation and how to manage their design and accomplishment. As both
a component and a cause of social change (Olejniczuk-Merta, 2013; Howaldt
& Schwarz, 2010), social innovations need a completely different approach.
Consequently, the aim of the research was to develop a new original
concept of social innovation lab based on the concept of living labs within
a broader conceptual framework based on the design-led approach to
innovation. The concept of living labs regarded as long term environments
for open innovation that enable experimentation with real users in real contexts (Hillgren, 2013; Leminen et al., 2012; Følstad, 2008) was taken as the
conceptual framework for the research. While using digital solutions, living
labs can bring research closer to those places where such innovations arise
and then rearrange how things are accomplished.

Materials & Methods
While reviewing the worldwide literature, the significant lack of research on the
design and accomplishment of social innovation was found. Consequently,
research efforts were aimed at building the concept of a social innovation
lab. It is based on the concept of living labs framed from the perspective of
design-led approach to innovations.
The research was carried out with use of non-empirical (theoretical) framework. This means that the existing knowledge was the source of reasoning
leading to solve the scientific problem. In such a research, new knowledge
arises in a complex and mostly implicit reasoning process involving: analysis
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and abstraction of the current knowledge, challenging the assumptions in
existing theories (Alvesson & Sandberg, 2011) and reframing the context to
create a new synthesis based on in-depth insight that is used to interpret
and explain (theoretically) observed facts.
The reasoning process is rather implicit and difficult to explicitly present in
the form of a systematic methodological approach (Dubois & Gadde, 2002).
It was two-stage process of reasoning. The first stage of the reasoning process was to reframe the conceptual framework. The insight resulted from the
analysis of the living lab concept from the perspective of the unique nature
of social innovation and its limits. The analysis was carried out in a broader
context of the design-led approach to innovation and its capabilities.
The second stage was to build the original approach to social innovation lab and its operation. Prototyping of a new model of this approach was
based on the conceptual framework developed in the first stage, and the
existing knowledge on social innovation and living labs. The next stages of
the research in the future was assumed, which provide feedback from the
implementation of this approach; to reframe the conceptual framework in
the next iteration of the reasoning process and to improve the prototyped
approach. Such a scheme of research results from the assumption that in
management sciences research are not only to verify the scientific beliefs,
but to make continuous improvement of created solutions and the quality
of knowledge they are based on.

Current state of knowledge
The concept of social innovation
The subject and fundamental context of the undertaken research are social
innovations. In the context of the identified research problem, processes of
designing and creating social innovations are particularly important. Consequently, the presentation of current state of knowledge includes a concept
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of social innovations and the processes of their creation and development.
Other theoretical components which were used to build a conceptual framework of the social innovation living labs were presented in the next section
(as a source of premises for the inference).
Social innovations are so important for both management sciences and
social life because they can radically change the world we live in for the better
(Mumford, 2002; Pol & Ville, 2009; Howaldt & Schwarz, 2010; Neumeier, 2012;
Olejniczuk-Merta, 2013). They can improve our lives by better use of novel
technologies, methods and tools, introducing new patterns of practices,
interactions and social relations, and even new structures, organizational
forms and social institutions (Baran, 2018). What is more, most of what
we now take for granted in social life began as social innovation (Mulgan,
2006). Although, the majority of research and policies have been focused
on technological innovation, we need social innovation to effectively utilize
that knowledge for human empowerment and development (Caulier-Grice
et al., 2012). As Caulier-Grice et al. rightly note, „social innovation has also
emerged as a response to growing social, environmental and demographic
challenges – often called ‘wicked’ problems because they are complex, multi-faceted, involve a range of stakeholders and are, by their nature, impossible
to solve (Caulier-Grice et al., 2012, p. 5).
It is not easy to word a clear definition of social innovation. There are
several reasons for this. First, as Pol & Ville write, „the term ‘social innovation’
has entered the discourse of social scientists with particular speed, but there
is no consensus regarding its relevance or specific meaning in the social
sciences and humanities” (Pol & Ville, 2006, p. 878).
Secondly, despite many cases of successful social innovations in numerous
fields (from health care, hospices and online self-help health groups, through
microcredits, consumer cooperatives, fair trade movement, to zero-carbon
housing development and community wind farms), the processes of social
innovation remain understudied and are described at the level of anecdotes
and vague generalizations (Mulgan, 2006, p. 146). While reviewing the scientific
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literature it was found the evident shortage of systematic theoretical and
empirical research in the field of social innovation (also in the area of solid
methodological background of such research).
Third, despite the growing scientific interest in social innovations, which
is pointed out by a number of authors (Mulgan, 2006; Pol & Ville, 2009;
Cajaiba-Santana, 2014), this term still seems to be treated as a buzz word.
The vastness and ambiguity of this term (Mulgan, 2006; Olejniczuk-Merta,
2013; Cajaiba-Santana, 2014) means that there is s till not even a relatively
common view of what this type of innovation exactly is (Pol & Ville 2009;
Caulier-Grice et al., 2012).
Recently, scientists have offered a number of definitions of social innovation, which underline various aspects of the term and present varying
degrees of specificity (Mumford, 2002; Mulgan, 2006; Bergman et al., 2010;
Olejniczuk-Merta, 2013; Manzini, 2014; Kwaśnicki, 2015). First, social innovations are still innovations. Consequently, there are not social innovations
without an aspect of novelty. One of the most concise definition of innovation
was formulated by Steward et al. as „successful exploitation of new ideas”
(Steward et al., 2009, p. 7). To paraphrase Schumpeter, social innovations (like
any other innovations) cannot be just minor changes that each unit can carry
out, adapting to the changes taking place in its environment and not going
too far from the beaten path (Schumpeter, 1960, pp. 128-129). The aspect of
novelty, which distinguishes social innovation from other changes, is noted
by the majority of authors dealing with social innovation (Mumford, 2002;
Mulgan, 2006; Olejniczuk-Merta, 2013; Manzini, 2014; Cajaiba-Santana, 2014).
However, some authors agree that social innovations may be based on
the idea or solution not necessarily new et all, but rather, perceived as such
by the relevant unit of adoption (Caulier-Grice et al., 2012). As Caulier-Grice
et al. note, „this means that a social innovation does not necessarily need
to be new per se, but rather, new to the territory, sector or field of action”
(Caulier-Grice et al., 2012, p. 9). Other researchers underline more the impact
than the novelty of social innovation (Caulier-Grice et al., 2012). According to
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Neumeier, in Gillwald’s definition, social innovations are described as „societal
achievements that, compared with already established solutions, provide
improved solutions that are to a lesser extent defined by their absolute
novelty more than by their consequences” (Neumeier, 2012, p. 51). By those
consequences Gillwald understands mainly how social innovation affects
society and future societal development (Neumeier, 2012).
Secondly, most researchers and authors of publications on social innovations agree that they arise as a result of social motivation that is caused
by the desire to meet social needs (Mumford, 2002; Mulgan, 2006; Pol &
Ville, 2009; Caulier-Grice et al., 2012; Olejniczuk-Merta, 2013; Manzini, 2014;
Kwaśnicki, 2015). According to OECD, „the key distinction is that social innovation deals with improving the welfare of individuals and communities
through employment, consumption and/or participation, its expressed
purpose being to provide solutions for individual and community problems.”
(OECD 2011, p. 21). According to Olejniczuk-Merta, the effects of all social
innovations contribute to improving the quality of life, regardless of the scale
of occurrence of these effects and whether they appear directly or indirectly,
intentionally or unintentionally (Olejniczuk-Merta, 2013, p. 29).
Third, social innovations are mainly regarded as a change of social practices
(Howaldt & Schwarz, 2010; Murray et al., 2010). As Howaldt & Schwarz note,
„with social innovations, the new does not manifest itself in the medium of
technological artefacts, but at the level of social practices” (Howaldt & Schwarz,
2010, p. 26). Social innovation like any other innovation is not merely a new
idea or invention but must be put into practice to be innovation (Schumpeter,
1960; Mulgan et al., 2007; Bergman et al., 2010; Kwaśnicki, 2015). Mulgan et al.
describe (social) innovation as new ideas that work (Mulgan et al., 2007, p. 8).
Olejniczuk-Merta recall the definition developed by National Centre for
Research and Development (NCBiR, 2012). According to this definition, social
innovations are solutions that simultaneously respond to social demand, as
well as cause lasting change in given social groups. These solutions can be
associated with innovative products, services or processes that enable dif42
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ferent solutions to typical social problems (Olejniczuk-Merta, 2013, p. 30). This
means that social innovation is something more than an innovative solution
to a social problem. This social novelty must ultimately relate to change at the
level of practices and social relationships. According to Olejniczuk-Merta and
Howaldt & Schwarz, social innovation is both a component and an important
cause of social change (Olejniczuk-Merta, 2013, p. 27; Howaldt & Schwarz,
2010, p. 28). Social innovations as intentional and goal-oriented actions can
establish new social practices also in a partly unintentional way (Howaldt &
Schwarz, 2010, p. 28).
Based on the above findings, it is apparent that social innovation is clearly
different from other types of innovation. Although scientific interest in social
innovation is growing, we still know very little about the processes of their
creation and development (Mulgan, 2006, Pol, Ville 2009; Howaldt, Schwarz,
2010; Caulier-Grice et al., 2012; Neumeier, 2012). According to Mulgan, „today
most discussion of social innovation tends to adopt one of two main lenses
for understanding how change happens” (Mulgan, 2006, p. 148). In the first,
change is driven by a very small number of heroic, energetic, and impatient
individuals. In the second lens, individuals are the carriers of ideas rather
than originators, and those ideas initiate a bigger social movement (Mulgan,
2006, pp. 148–149).
In the both outlines, the crucial factor of change is a role of novel ideas and
visions of how things could be better. According to Mulgan, „every successful
social innovator or movement has succeeded because it has planted the
seeds of an idea into many minds. In the long run, ideas are more powerful
than individuals or institutions” (Mulgan, 2006, p. 149). Both strategies also
confirm the importance of „the cultural basis for social innovation - the
combination of exclusion, resentment, passion, and commitment that make
social change possible” (Mulgan, 2006, p. 149).
However, research indicates that a large part of the changes related to
social innovation are unintentional (Howaldt, Schwarz, 2010; Olejniczuk-Merta,
2013). Consequently, social innovation as both a component and an impor43
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tant cause of social change cannot be created in laboratories along the
lines of those known in the field of technological innovation. The research
of social innovation should be carried out where such innovations arise and
then rearrange how things are accomplished. This is a starting point for the
research of creating social innovations.

Living labs
While reviewing the literature on living labs it was found that this concept is
still in the initial stage of development (Eriksson et al., 2005; Følstad, 2008;
Klimowicz, 2015; Keyson et al., 2017). The concept of living labs originates
from Professor William Mitchell at MIT. It was initially used to observe the living
patterns of users in smart homes, where real people was observed in their
usage of emerging technologies in the setting of a real home (Eriksson et
al., 2005). As Bergvall-Kåreborn et al. note, „today, there is an ongoing trend
in Europe to tailor a living lab concept in wider use to enhance innovation,
inclusion, usefulness and usability of ICT and its applications in the society”
(Bergvall-Kåreborn et al., 2009).
Building on numerous studies, living labs can be regarded as long term
environments for open innovation that enable experimentation with real users
in real contexts (Hillgren, 2013; Veeckman et al., 2013; Leminen et al., 2012;
Følstad, 2008). Veeckman et al. describe living labs as an emerging open
innovation approach that involves multiple stakeholders (including users) to
co-create value that eventually leads to innovation. This is possible as living
labs offer a new way of structuring research through validation and testing
in real-life contexts (Veeckman et al., 2013, p. 6). According to Leminen et
al., living labs provide networks that support creating innovations that better
meet user needs (Leminen et al., 2012). As Romero Herrera note, living labs
offer a socio-technical infrastructure to support user-centric innovation
processes. They offer collaborative platforms for professionals from different disciplines to work together with future users and other stakeholders
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to develop solutions that are rooted in the daily life practices. Users play an
active role in arising and applying contextualized practice-based knowledge
in the innovation processes (Keyson et al., 2017, p. 9).
Consequently, living labs can reconstruct the interaction space. Leminen
et al. cite the interview with one of living lab participants: „by living labs, we
mean reconstructing the interaction space. It can be any space, anywhere,
suitable for collaborative design, the application of knowledge for empowerment, uplift, and development of people and communities for the use of
innovation” (Leminen et al., 2012, p. 6). Reconstruct in the context of social
innovation can also mean to reframe and rebuild what has been lost in search
of economically measured development. Rebuild the interaction space in
that sense would mean developing conditions for cooperation, human empowerment by co-creating and sharing knowledge, development of people
and communities for the creativity and use of innovation. This means that
living labs can be a means of management reframing and reconstruction
(Klimowicz, 2015; Leminen, 2015), which is very promising as social innovation’s purpose is considered.
Klimowicz presents the main features of living labs (Klimowicz, 2015, p. 188):
· They are innovation platforms that connect and engage all stakeholders
(end users, scientists, industry people, policy makers) at an early stage in
the innovation process.
· They are designed to experiment and gain the participation of users in
real life, thus becoming a value for both users and society.
· They create opportunities for cooperation.
· Users play a significant role by identifying needs and formulating demand, bringing innovative ideas to solve current and real world problems
in a unique and integrated way.
As Leminen et al. write, „successful innovation development is nowadays dependent on understanding both existing and emerging user needs,
through which business opportunities are developed” (Leminen et al., 2012,
p. 6). According to Romero Herrera, „innovative sustainable solutions in living
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and working setups need to embrace users’ appropriation of technologies
in their daily life practices” (Keyson et al., 2017, p. 9). This is in line with the
conclusions from the analysis of social innovations presented in the previous
section. As long as social innovations are both a component and a cause of
social change, their research should be carried out in users’ daily life practices.
While an increasing number of managers are interested in living labs
as a way to transform their conventional R&D into open-innovation model
(Leminen et al., 2012, p. 6), the living labs and open innovation concepts seem
to be the only alternative for intentional and goal-oriented development of
social innovation. As long as social innovations may trigger unintentional
social changes, they have to be researched, designed and accomplished
in the context of users’ daily life practices. Thus, living labs can be regarded
as a user-centric innovation milieu built on every-day practice and research
(Bergvall-Kåreborn et al., 2009). While that concept facilitates user influence
in open and distributed innovation processes engaging all relevant partners
in real-life contexts (Bergvall-Kåreborn et al., 2009), it could offer significant
support in researching and designing social innovation.

Results
The research undertaken is ultimately aimed at building the new concept
and an experimental model of a social innovation living lab. This presents
the initial phase of the undertaken considerations, which leads to the outline
a prototype approach to the operation of such laboratory within a broader
conceptual framework, which is depicted in this section.
Analysis of current knowledge on social innovations (which was synthetically presented in the previous section) allows to draw some conclusions
about the nature of these innovations. In the case of social innovations,
not only the novelty of the implemented solution is important, but also its
long-term impact on society and its development (Caulier-Grice et al., 2012;
Neumeier, 2012). That social change does not result directly from the novel
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solution itself, but from the change associate with the successful implementation of this solution at the level of social practices and interactions,
and thus established patterns of social behavior (e.g. change of established
habits, patterns of action, social relations). This is in line with the findings
of numerous researchers who claim that social innovations are related to
a change of social practices (Howaldt & Schwarz, 2010; Murray et al., 2010).
In this sense, social innovation can also be caused by technological
innovation. For example, the option of paying by phone (as a technological
novelty), which begins to gradually change the way payments are made and
the relationships between social actors involved in this system. Although
social innovation is often related to innovative products, services or processes that enable fresh solutions to social problems (Olejniczuk-Merta,
2013, p. 30), they should deliver something more than the intentional and
goal-oriented solution to a single problem. Consequently, little is still known
about the mechanisms behind the emergence of social innovation and how
to manage their design and implementation. As social innovation is both
a component and a cause of social change (Olejniczuk-Merta, 2013, p. 27;
Howaldt & Schwarz, 2010, p. 28), they cannot be created in technical labs
isolated from the real world and real users.
The concept of social innovation living labs suggests the foundations of
a completely different approach based on the design-led approach (Simon,
1969/1996; Braha & Maimon, 1997; Aken, 2004; Bucolo & Matthews, 2010).
Such an approach uses design qualities as a way of thinking and acting, but
also methodology, culture and the working environment. According to Braha
& Maimon, design „as problem solving is a natural and the most ubiquitous
of human activities. Design begins with the acknowledgment of needs and
dissatisfaction with the current state of affairs, and realization that some
action must take place in order to solve the problem” (Braha & Maimon,
1997, p. 146). Design as an approach to social problem solving is particularly
relevant because its tools and methodologies are grounded in the authentic
understanding of users’ experiences. It supports an organization in creating
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a vision of likely future scenarios and exploring new emerging possibilities
(Bucolo & Matthews, 2010, p. 176).
This theoretical prototype approach to social innovation living laboratories
is modeled in the form of the sequence of three stage of activities leading to
co-create social innovation and relationships between them (Fig. 1).
Figure 1. The theoretical model of social innovation living lab

Source: own elaboration.

The „(re)frame” stage is crucial both for the emergence of new knowledge
and the creation of novel solutions. Design-led approach brings a different
way of framing situations and possible problem solutions. Thus, it can trigger
a cultural transformation of the way organizations undertake their businesses
(Bucolo et al., 2012, p. 18). Consequently, the core ability of design thinking is
to capture new knowledge to enable the possible futures (Bucolo & Matthews
2010, p. 180). To achieve this, the new knowledge must be created in a real
world and with the involvement of real users, which is enabled by the next
two stages: building and learning.
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The details on the three stages of the proposed approach are presented
in Table 1. It contains the tools and activities as components of those stages,
which enable the operation of the social innovation living labs.
Table 1. Components of the presented approach to the operation of social innovation living labs
Reframe

Build

Learn

Analysis and abstraction
of current knowledge
(rather implicit process,
partly intuitive, based on
intellectual experiments,
and trial and error thinking
method)

Prototypes
(the early stage device,
circuit or program designed
and built to demonstrate
the ability of target devices)

Users’ and experts’
feedback
(digital platforms facilitate
collecting users’ and
experts’ feedback opinions
on their experiences with
prototype solutions)

Problematization
and challenging the
assumptions in existing
theories
(further in: Alvesson &
Sandberg, 2011)

Representations of
prototype solutions
(e.g. models, schemes,
diagrams, drafts, sketches,
descriptions, storytelling)

Observation
(digital platforms provide
mechanisms to observe real
users in real contexts)

Systematic combining
(non-linear, non-positivist
approach to theorizing
based on case studies
analysis; further in: Dubois
& Gadde, 2002, 2014)

Illustrations
(e.g. photo, audio, video, also
those that present future
users in interaction with
prototype solutions)

Empathizing
(based on in-depth research
on users’ expectations and
experiences)

Reframing the conceptual
context
(to create a new synthesis
based on in-depth insight
that is used to interpret
and explain observed facts)

Opportunities to
experiment
(that enable users to
interact with certain
prototype’s features)

Co-creating and codesigning
(user and other
stakeholders involvement
in co-creating prototype
solutions)

Analogies and metaphors
(that depict the features of
prototype solutions that are
difficult to present directly)

Experiments
(that enable learning
based on interaction with
prototype solutions)
Learning from mistakes
(digital platforms provide
mechanisms to test
prototype solutions,
detect fault and learn from
mistakes)

Source: own elaboration.
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The logic of the presented approach is based on the following sequence
of thinking and making: (1) reframe to build, (2) build to learn, and (3) learn
to reframe. Thirst, we need a different way of framing situations and future
possibilities to build more effective solutions to social problems. At the
cognitive level, it relates to what Alvesson and Sandberg’s conclusion
that making a theory interesting and influential requires challenging our
assumptions in some significant way (Alvesson & Sandberg, 2011). Especially that the reframed conceptual framework is then the basis for building
a prototype of a specific solution for real users in a real world. It is particularly
demanding stage because the reasoning process is implicit and difficult
to explicitly present in the form of a systematic methodological approach
(Dubois & Gadde, 2002; 2014).
In the second stage, we build a prototype of a future solution or some
of its features with use of the conceptual framework developed in the first
stage, as well as the existing knowledge and experiences (Tab. 1, column 2).
Two functions of this process are here intertwined: (1) pragmatic that serves
to make continuous improvement of the created solution, and (2) cognitive
that serves to learn to improve the quality of knowledge.
Consequently, the learning stage is based on interaction with the users
of built prototypes and other stakeholder to get feedback and gain valuable
insights, which result in the improvement of designed solutions, and indirectly in the development of knowledge. As a result, the proposed methodology combines the pragmatic and cognitive dimensions, intertwining the
empirical world with the world of scientific research. As it was said in the
introduction, such an approach is based on the assumption that in management sciences research are not only to verify the scientific beliefs, but
also to make continuous improvement of created solutions and the quality
of knowledge they are based on.
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Final remarks
The literature review has revealed the significant lack of research studies
on social innovation and especially the processes of its generating. Thus,
the research study was aimed at creating a new approach to designing and
accomplishing social innovation in more intentional and goal-oriented way.
Consequently, the theoretical model of social innovation lab and its operationalization have been developed.
The model is based on the concept of living labs as long term environments for open innovation developed with real users in real contexts, and
examined from the perspective of design-led approach to management and
innovation. The operationalization of the model includes the open proposition
of tools and activities divided into three stages of the proposed conceptual
model: reframing, building and learning, which enable the operation of such
a social innovation living lab.
The uniqueness of this proposal is also determined by some properties
of the social innovation lab. Thirst, the operation of the social innovation
living lab was depicted as the sequence of three stages: reframing, building
and learning. This sequence actually has an evolutionary nature and the real
process is shaped by the results of consecutive activities. Secondly, the
aforementioned process is a kind of iterative movement: from the theoretical background (reframing) to the real empirical world (building within the
reframed theoretical framework and the feedback from the learning), and
back again (reframing with use of the feedback). Consequently, the proposed
approach serves both practice and theory in the same process. Those two
spheres are interdependent: scientific cognition serves to create a better
base for building future solutions, and learning in the process of improving
the current solutions generates new knowledge.
Finally, the proposed approach describes the operation of the social innovation lab, but at the same time the same methodology was used in in the
conducted research that resulted in the creation of this proposal. The first two
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initial methodological stages were carried out in that research: reframing and
building the model of social innovation living lab. However, it was assumed
that future empirical research will be carried out that will provide data for the
subsequent iterations aimed at improving subsequent prototypes of such
a laboratory and developing the related scientific knowledge background.
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