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Living lab initiatives attempt to solve challenges by stimulating innovative collaboration and
outcomes, which unfold in multifarious activities. This study investigates the progress of Living
lab research over time. It explores its current trends, along with methods and tools used by Living
labs for user involvement. By employing a two-step approach, the study first presents a
bibliometric analysis of 535 publications, including detection of convergence towards areas like
the aging problem of societies, smart cities, and overall sustainability. Urban Living lab clusters
have been growing rapidly and forming their own research domain. Subsequently, a review of 42
empirical papers explores the methods and tools adopted by Living labs for user involvement
during the innovation process. We categorize the methods into the following eight groups: 1)
Structured interaction, 2) Flexible interaction, 3) Extended network, 4) Special actors, 5) Learning
and engaging, 6) Design approaches; 7) Techniques, 8) Operational guidelines. The study
contributes both to theoretical and practice-oriented Living lab research and offers potential
support especially to practitioners.

Introduction
The notion of “living labs” has received growing
attention in the realm of innovation management.
Acting as one form of open innovation that brings
external players into the innovation process
(Chesbrough et al., 2006), a living lab provides a reallife milieu that stimulates innovative collaboration
among people for solving challenges (Westerlund &
Leminen, 2011; Almirall et al., 2012). The user-centric
approach encourages active participation and
integrates users’ knowledge into the value creation
process, thereby magnifying innovative competence
(Eriksson et al., 2006; Leminen et al., 2012).
After over two decades of development, “living lab” is
now a term associated with diverse meanings and
research spread into multiple disciplines (Leminen &

Westerlund, 2019). Earlier studies have touched upon
numerous aspects such as definitions (Leminen et al.,
2012), key principles and components (BergvallKareborn & Stahlbrost, 2009; Westerlund et al., 2018a),
users’ roles (Leminen et al., 2015a), and users’
motivation (Bergvall-Kareborn & Stahlbrost, 2009). One
of the first living lab literature reviews from Følstad
(2008) covered its theoretical foundations, processes,
and methods in the Information Communication
Technology (ICT) domain, highlighting contextual
research and user co-creation as living labs’ unique
attributes. Later scholars contributed in drawing a
broader picture. For instance, a trend analysis of
research topics in living labs (Westerlund et al., 2018b),
with a longitudinal review of the living lab movement
showed early scattered activities, then the establishment
of cross-regional and professional living labs (Leminen &
Westerlund, 2019). Some scholars used big data
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techniques, like bibliometric analysis, or similar ones
for mapping a living lab’s landscape, thus adding a
higher level of understanding such as its intellectual
structure (McLoughlin et al., 2018; Greve et al., 2020).
Despite its rapid growth, research on this fairly young
phenomenon remains dispersed (Greve et al., 2020).
Studies are sparse in areas, applications, publication
venues, etc., making it hard to grasp the latest
situation. When it comes to user involvement, one
unique characteristic of living labs (Bergvall-Kareborn
& Stahlbrost, 2009) follows from having inadequate
information about how living labs actually involve
users (Puerari et al., 2018). Methods and details
reflecting their user-centric character remain unclear
(Schuurman et al., 2015). Scholars have not yet
reached a consensus about models or guidance
involving living lab governance and value creation for
stakeholders (Westerlund et al., 2018a), which hinders
the integration of studies at large. Measuring the
effectiveness of user-centric approaches is another
underexplored area (Ballon et al., 2018). Meanwhile,
wide-ranging practices and methodologies get labelled
as "living labs” (Leminen, 2015), making living lab
methods and approaches sometimes into just vague
words. Here arises the need for more practice-oriented
living lab research, both for scholars and practitioners
(Westerlund et al., 2018b). On that account, we
decided to shed more light on the living lab
phenomenon, and aim in this paper to answer the
following questions: i. How has living lab research
advanced over time, and what are the current trends? ii.
What are the methods and tools used by living labs for
user involvement?
We employ a two-step approach in this literature
review. The first section presents a bibliometric
analysis of 535 living lab studies from 1991 to 2021 on
the topic of developing a consolidated understanding
of its research development in terms of publication
venues, contributing authors and their collaboration
patterns, structures of research domains, and trends.
By dividing the twenty years into two periods, we
contrast and observe the change and shift of
development patterns over time. In the second section,
we contribute a further review of 42 empirical papers
by identifying eight thematic domains of methods for
user involvement in living labs from various aspects,
including the format, technique, design approach, and

overarching rules across different stages of the
innovation process. We also summarize the tools for
user involvement in these studies, in both physical and
digital forms. Based on these findings and analyses, we
discuss the implications and conclude with suggestions
for future exploration.

Living Lab Research Development
The global “living lab movement”, especially boosted by
European living labs since the establishment of the
European Network of Living labs (ENoLL) in 2006, has
been drawing attention from researchers and
policymakers over the last few years (Hossain et al., 2019;
Leminen & Westerlund, 2019). Living lab meanings are
manifold: a user-centric methodology (Eriksson et al.,
2005), an approach for empowering users (BergvallKareborn & Stahlbrost, 2009), an intermediary for
collaboration (Almirall & Wareham, 2011), both the
methodology and its structural instrument/agent for
user collaboration activities (Almirall et al., 2012), an
innovation
system/approach/organization
that
monitors a living social experiment, or just the European
living lab movement (Dutilleul et al., 2010).
While scholars differentiate living lab definitions and
types, they seek also to establish some common
understandings. Bergvall-Kareborn and Stahlbrost
(2009) suggested considering the different focus of
perspectives under varying circumstances and viewing
living lab definitions as complementary. Leminen (2013)
highlighted shared elements like “real-life”, “user
participation”, and established “living lab approaches”.
Others also discuss multiple stakeholders and
collaboration during the innovation process (Ballon et
al., 2005; Bergvall-Kareborn & Stahlbrost, 2009;
Westerlund & Leminen, 2011; Leminen, 2015). Here we
refer to the definition by Westerlund and Leminen
(2011) of living labs: “Physical regions or virtual realities,
or interaction spaces, in which stakeholders from
public-private-people partnerships (4Ps) of companies,
public agencies, universities, users, and other
stakeholders, all collaborating for creation, prototyping,
validating, and testing of new technologies, services,
products, and systems in real-life contexts”.
Living lab is notably associated with two mainstream
research approaches to open innovation and user
innovation (Almirall et al., 2012; Schuurman et al., 2015;
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Hossain et al., 2019). “Open innovation” is about firms
opening up in the research and development process,
while exchanging knowledge with external parties
(Chesbrough, 2003). User innovation emphasizes the
importance of users’ heterogeneous needs and
innovative abilities (von Hippel, 2005). Discussions of
users in innovation trace back to the lead user theory
and user-centric innovation, where users are
highlighted as a vital source of innovation (von Hippel,
1988, 2005). Living labs, which embrace open
innovation and user-centric concepts, provide a
network and structured platform for innovative
collaboration (Leminen et al., 2012).
Co-creation has also been emphasized as a salient
feature of living labs with a locus of living lab
experiences (Følstad, 2008; Leminen et al., 2012). We
refer also therefore to this definition from Haukipuro
et al. (2018) of living labs, which have a “way of
working to develop new solutions together with users
right from the early stages of development”. Instead of
merely being a testing object, users help to fill in blank
spots between production and actual user needs
(Steen & Van Bueren, 2017). Users as stakeholders
actively participate in various forms of activities for
exploring new ideas, creating and evaluating new
solutions (Ballon et al., 2018). This high-quality
knowledge exchange process stimulates the creation of
values between firms and users (Prahalad &
Ramaswamy, 2004). Such an open approach with
progressive engagement have benefited firms by
enabling relevant parties to actively contribute to
innovation (Almirall & Casadesus-Masanell, 2010).
Subsequently, it mitigates potential risks after market
launch and leads to further improvement (Ballon &
Schuurman, 2015; Schuurman et al., 2016).
Early studies answered “what” questions about living
labs, but generally lacked conceptual and
methodological knowledge (Bergvall-Kareborn &
Stahlbrost, 2009; Leminen & Westerlund, 2017).
Studies about methods and activities for co-creation
were rather scant. Følstad (2008) listed a few methods
for gathering data, such as analysing system logs or
automatically
collected
behavioural
data,
ethnographic methods, questionnaires, focus groups,
and generally, observation, arguing that there is no
specific method catered for co-creation yet, instead
just for stimulating its potential. Furthermore,

Feurstein et al. (2008) summarized methods according
to different innovation stages and grouped them into
traditional methods and eCollaboration methods (aided
by the Internet), so as to assist firms in choosing and
developing suitable methods for user interactions.
The literature more recently is moving toward practiceoriented research about how to design and manage
living labs, how to work with actors, and application
contexts (Leminen et al., 2015b). Haukipuro et al. (2018)
proposed a model of innovation instruments (how the
work carries out) to facilitate a co-creation process,
suggesting tailored methods for living labs to facilitate
collaboration in various environments. Another
longitudinal study from Hakkarainen and Hyysalo (2013)
explained the intermediary roles of living labs, stating
that their intermediation work is wide-ranging, beyond
merely facilitation.
Despite an increasing amount of attention received
about living labs, researchers point out the reality that
users have not yet reached the proclaimed level of cocreation (Greve et al., 2017). Instead of playing active
roles as expected, many users remain passive during the
innovation process (Nyström et al., 2014), leaving much
to explore about actualizing user involvement in living
labs. Scholars argue there is no lack of methods and
tools, but rather that their usage fails to demonstrate the
unique characteristics of living labs, especially
considering user involvement (Bergvall-Kareborn &
Stahlbrost, 2009). Studies have also shown that the
heterogeneity of methods used has made it hard to
compare or adopt on a broader scale (Mulder, 2012). The
diversity of methods that reside in living labs, their
activities, channels of communication, and reporting
have hindered the flow of knowledge exchange. Leminen
and Westerlund (2017) developed a conceptual
framework for understanding the relationship between
innovation processes and tools. They argued that the
various approaches would have different impacts on the
innovation outcomes: the utilization of standardized
tools and predefined innovation processes reduces the
complicacy of innovation, whereas customized tools and
iterative innovation processes promote radical
innovation development.
Further investigation is needed to integrate knowledge
about the methods and tools applied in living lab
environments. We therefore continue the exploration
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here by screening and mapping studies from the field.
We follow Merriam-Webster (2021a) which defines
“method” as “a procedure or process for attaining an
object” and “tool” as “a handheld device that aids in
accomplishing a task or something” (MerriamWebster, 2021b). We also take Følstad’s (2008) concept
of “methods” as “standardized procedures for data
collection, evaluation or experimentation; typically
included as elements in innovation and development
processes”.

Method
This study employed a two-step approach: a
bibliometric analysis for an overall assessment of
literature development, followed by a further review of
methods and tools for user involvement in living labs
based on empirical studies. To ensure the quality of
performing this comprehensive bibliometric analysis,
we followed the methods and workflow guidelines
from Zupic and ater (2015). Using data extracted from
the first step, we continued with a thematic analysis on
the full texts of 42 selected empirical papers on living
labs. We adhered to evidence-based research methods
(Tranfield et al., 2003) to ensure clarity and coverage in

identifying, selecting, and evaluating data.
The research used two data sources, Web of Science
(WoS) and Scopus. Both are commonly used
bibliometric databases and have been recognized for
their coverage of living lab research (McLoughlin et al.,
2018). WoS is more selective on material indexing, while
Scopus is more inclusive (Martín-Martín et al., 2018).
Past bibliometric analysis studies on living labs chose
different databases: Greve et al. (2021) and Greve et al.
(2020) used WoS only, while McLoughlin et al. (2018)
used Scopus, Google Scholar, and the AIS basket of eight
(a term for the eight leading journals from the
Association for Information Systems). Our assessment
also confirms that WoS and Scopus have different
coverage in terms of living lab publications: overlapping,
but neither is inclusive (Burnham, 2006). WoS includes
more, but not all living lab papers from The Technology
Innovation Management Review (TIM Review), a journal
that publishes the most living lab papers. Scopus also
covers documents that WoS does not capture, for
example, some from Sustainability. Taken overall, they
complement each other. Thus, we combined both to get
broader access to living lab literature.

Figure 1. Methodological Approach
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We then developed the search string and restrictions
by referring to several literature reviews on living labs
(Schuurman et al., 2015; McLoughlin et al., 2018; Greve
et al., 2020). They are: “living lab�” OR “livinglab” OR
“living laborator�” that appears in the title, abstract, or
author keywords of documents. The � sign was used to
capture words in their plural forms. Publication types
were restricted to peer-reviewed journal articles,
books, and book chapters in English across all years. A
search ran separately on WoS and Scopus web portals
in January 2021, with 751 and 2,158 documents
returned respectively. The exclusion criteria were: 1.
Scientific-experiment labs analysing collected user
data, but which did not involve users in the process, 2.
Labs in the context of nature, living animals, ecology
terms, not focused on human beings, 3. Metaphors for
a region, country, or society only, and, 4. Living lab as
an approach for solving certain social/experimental
problems, but with no users involved.
The screening process took place on both portals
(Figure 1), where the authors read the titles, keywords,
abstracts, and even the content of the documents. The
authors discussed and agreed on the search strings,

Table 1.

exclusion criteria, and other issues related to paper
selections. After the screening, there were 376
documents from WoS and 318 from Scopus. We
downloaded the data and loaded it into the software
RStudio installed with a bibliometrix package, which
combined both and removed 159 duplicates. We then
reached the final 535 documents, consisting of 474
journal articles, 5 books, and 56 book chapters. We ran
this combined data file on Biblioshiny, a web-based
interface of R-package for bibliometric analyses,
following the bibliometric method: citation, co-citation,
co-author, bibliographic coupling, and co-word (Aria &
Cuccurullo, 2017). The analyses mapped intellectual
streams and approaches, generating a visualization of
patterns, distribution, domains, and trends.
Step two, the review started with a list of the most local
cited documents from Biblioshiny, following the results
from the co-citation analysis (when two units are both
cited by a third unit). Biblioshiny can use as a unit of
analysis the document, author, and journal (Aria &
Cuccurullo, 2017). We took document co-citation since
we were interested in reading the full text of these
documents. These co-cited documents are listed based

20 most relevant sources
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on the number of citations received within the
network. “Local” means within the sample collection,
and “global” means the entire database collection (Aria
& Cuccurullo, 2017). The global citation generally is a
higher number, but tends to return documents from all
disciplines, not necessarily living lab focused. Using
citation as the selection criterion, which often appears
in the format of “top-N” lists of units, helps detect the
influencing works and common practices in the field
(Zupic & ater, 2015). McLoughlin et al. (2018)
extracted the top 60 conceptual & methodological
living lab papers based on citation count for their
citation analysis, and Greve et al. (2020) performed cocitation analyses on the 41 most cited articles within its
databases (297 articles). Overall, the local citation
numbers of these 535 documents were much smaller
than their global citation numbers, which can be
explained by the diversity of documents within the
collection. We shortlisted the 50 documents with the
most local citations, and they turned out to be journal
papers only; eight conceptual and 42 empirical. We
performed a thematic analysis on the empirical
papers, searching for words associated with
method/methodology/tool, identifying and coding the
relevant content based on definitions and contexts,
grouping content by combining codes, and developing
themes (Braun & Clarke, 2006; Clarke & Braun, 2017).

Findings
We start by presenting the findings from the bibliometric
analysis. The 535 documents were published between
January 1991 and January 2021. 80 are from 2015
onwards, which reflects the recently rapid growth of
living lab research. They are from 324 sources: journals
articles (474), books (5), and book chapters (56). Table 1
lists ten sources with the most publications, with TIM
Review and Sustainability the two journals having the
most living lab articles published. There were two books:
one about Urban living labs (Marvin et al., 2018) and one
about living labs for sustainable living (Keyson et al.,
2017). A measurement by g-index, which measures a
publication’s global citation impact, wherein the top g
articles receive a total of at least g2 citations (Egghe,
2006), shows that journals like TIM Review (16), Journal
of Cleaner Production (10), Sustainability (8), and Digital
Policy, Regulation, and Governance (7) are also the most
influential journals for living lab research. It is worth
noticing that there are fewer living labs papers published
in other journals, or in journals with high rankings,
referencing the Academic Journal Guide 2021 (Jena,
2021). The relatively limited quantity of publication
outlets echoes prior findings that living lab studies
remain in a small community of dissemination and
authors in this field (McLoughlin et al., 2018; Greve et al.,
2021).

2012-2020
1991-2011

Figure 2. Co-citation of authors
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To have a better understanding of the growth in
publication, we compare living lab studies by dividing
the twenty years into two periods: 1991-2011 and 20112020. 2021 was excluded as the data were up to January
22 only. Figure 2 shows the results in terms of authors
from a co-citation analysis, which is one popular
method used for quantified evaluation involving the
influence of works and interconnections among a
network (Zupic & ater, 2015). Mapping the co-citation
patterns (relationships among the network) over some
time also helps to detect the shift in research ideas and
methods used (Small, 1973). When two authors are
cited by a third one, a connection is established and a
co-citation network is formed (Aria & Cuccurullo,
2017). The thickness of the lines represents the level of
connection through publications. During 1991-2011,
there were 25 scattered clusters with only a few key
authors citing each other. Two main clusters formed
during 2012-2020, with the larger one a continuous
stream for living labs, and a new one focusing
specifically on urban living labs, with researchers like
James Evans, Harriet Bulkeley, and Yuliya Voytenko.
Figure 3 illustrates the results from a collaboration
network analysis that measured co-authorships among
authors (Zupic & ater, 2015): the 41 clusters during
1991-2011 were divergent, with very few connected
nodes, which means few collaboration groups among

1991-2011

authors. The 16 clusters in 2012-2020 exhibit more
convergence with several collaborative groups forming
around a few key contributors, like Esteve Almirall,
Seppo Leminen, and Dimitri Schuurman. There are
many more, and different key authors in the recent
period, suggesting a fast growth in a short time. Still, the
sizes of these groups are relatively compact. The
distribution is sparse with rather weak connections,
along with long distances among groups, which reveals
still immaturity of living lab research development,
despite the growth of living lab researcher strength and
collaboration.
To estimate the relationships and conceptual structures
of the various research domains, we investigated the cooccurrence network, measured by the appearance of
keywords (co-word) or other terms in the documents
(Zupic & ater, 2015). The period of 1991-2011 consisted
of 23 diverse research domains clusters (Figure 4). Major
themes like “innovation”, “living lab”, “information
technology”,
“open
innovation”,
“user-centric”,
“approach”, indicate the founding topics during the
early conceptual phase of living lab research. The rest
are tiny and isolated clusters. The period 2012-2020 has
three clusters: innovation, human, and living lab (about
its design and concepts). The last two have gained more
consensus, as in a more concise and interconnected
form. The innovation cluster has wide-ranging sub-

Figure 3. Collaboration network

2012-2020
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topics from sectors like energy, education, urban,
city/cities, to topics like governance, framework, and
sustainability, with sustainability and smart city being
the two most extensive and interconnected themes.
This echoes with the suggestion from Hossain et al.
(2019) that “sustainability” is often connected with the
topic of “smart city”, with the latter one providing the
contextual settings. Interestingly, though “human” (as
a subject) is one of the most frequently occurring
keywords, “user”, or “user innovation” that point to
users’ roles, are not among the most frequent terms,
nor
is
“stakeholder”.
“Co-creation”,
“open
innovation”, and “methodology” (or “method”) do not
occur as frequently in the recent period, and tended to
become outlying keywords in the newer living lab
cluster. As for methods, this might be partly explained
by the fact that they occur in their exact form, like
workshops, focus groups, questionnaires, activities,
etc., rather than as a topic at an integrative level.
By matching the year and frequency of keywords’
occurrence, it shows the trending topics over time
(Figure 5). In the last decade, living labs research has
extended beyond the ICT domain to more diverse
disciplines, with several evident topics like
sustainability, smart city, urban, and ageing
population. Though the smart city topic has been
gaining attention for a while, its surge began in 2018.
Similar topics like urban planning and urban
development, sustainability and smart city, climate
change, and transition emerge around each other.

Topics related to the ageing population have clearly
earned great emphasis in recent years.
To further explore, we ran a bibliographic coupling
analysis, which examines the references shared by two
documents (opposite to co-citation), checks the
similarities, and depicts the latest research trend (Zupic
& ater, 2015; Aria & Cuccurullo, 2017). Figure 6 shows
three main clusters during the period 2012-2020: Cluster
1, Technology Innovation (the “main school” of living
lab research), along with two Urban Living lab clusters,
Cluster 2 led by work from authors Voytenko et al.
(2016), and Cluster 3 from work by Menny et al. (2018).
The variety in urban living labs perhaps explains the
existence of different working groups. We should note
the heavily overlapping areas that suggest strong
interconnections among studies. Clusters 2 & 3 are
distant from Cluster 1, which implies that urban living
lab research is probably growing out of the “main
school” to form its own cluster(s). This aligns with our
findings from co-citation and co-word analysis. The
existence of several other less connected clusters also
acknowledges multi-directional research development
in the urban living lab domain.
We now focus on the review of 42 empirical articles for
identifying methods and tools for user involvement.
Among them, 15 papers were from the urban living labs
field, making it the largest field. The rest were from
areas: ICT (8), health (4), multiple - covering more than
one field (6), others (9). Publication years range from

1991-2011
2012-2020

Figure 4. Co-occurrence network
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1991 to 2019: one is from 1991, and 41 are between
2010 and 2019. Following the definitions of “method”
and “tool” from Merriam-Webster (2021a, 2021b) and
Følstad (2008) above, we conducted coding and
grouping, then subsequently identified eight thematic
domains in terms of methods. We adopted the first two
from Leminen et al. (2015b) and generated the rest
through analysis. Table 2 summarizes the findings
(with a full list of papers in Appendix 1):
1) Structured interaction: formalized activities,
2) Flexible interaction: encouraging more
interactions and flexibility,
3) Extended network: reaching out to broader
networks for awareness and contact,
4) Special actors: using active players to engage the
rest of the population,

5) Learning and engaging: creating an inclusive
environment,
6) Design approaches: systemic methodologies for
designing activities,
7) Techniques: employing particular tasks or
procedures from other fields,
8) Operational guidelines: overarching and
underlying rules for facilitating user involvement.
Structured interaction and flexible interaction are the
two dominant types in terms of frequency of mention.
The former refers to more formal and organized in
predefined formats, such as observation, survey, user
testing, etc. Additionally, it includes self-reporting
methods, with users participating less interactively,
and information collected through mediums like
diaries, sensors, and activity logs. Flexible interactions

Figure 5. Trend topics
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tend to follow some guidelines, while having more
freedom in arrangement and flexibility for interactions
between organizers and participants, as well as among
participants themselves. Among these flexible
interaction
methods,
interviews,
co-creation
workshops, and user meetings are the most popular.
The extended network highlights the importance of
reaching out to a broad network through building or
engaging active user communities, attracting public
attention, and encouraging participation from users
and related personnel. Having special actors echoes
lead user theory by appointing active players as early
movers and contact points among users. Learning and
engaging investigates how to connect users in the
process, mentioning methods like innovation camp,
tailoring, team building, user training, and fun tasks
that motivate users. Design approaches take more
systematic design perspectives through participatory
design, bottom-up approaches, design thinking, etc.
Techniques involve using a few specific tasks or
procedures that have certain formats and have been

practiced in other fields, for example, storytelling,
hackathons, round tables, World Café, etc. The last
one, operational guidelines is more about general rules
than specific methods. Aligning with the suggestions
from Feurstein et al. (2008), we note one of the most
mentioned guidelines is the multi-methodological
approach that adopts differentiated methods at various
stages of innovation for effective user involvement.
Table 3 summarizes the tools, which happen in both
physical and digital formats. Digital tools like mobile
applications and online platforms are the majority,
while physical tools are less mentioned. Tools are used
jointly with methods; thus, they are generally
embedded in the methods section, rather than being a
separate topic in these papers. They often come in
packages such as websites, applications, and social
media. There was much emphasis on methods and
their applications in these papers. The tools should be
examined along with their corresponding application
method.

Figure 6. Bibliographic coupling clusters
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Table 2. Summary of methods used for user involvement in Living labs
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Table 2. Summary of methods used for user involvement in Living labs (cont'd)

� Documents are listed by their sequence numbers. See Appendix for the full list.
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Discussion and Conclusion
Our study analysed living lab research with an
overview of its history and current trends. It presents a
gap-filling summary of methods and tools employed
for user involvement. Though living lab publications
have increased rapidly in recent years, especially from
2015 onwards, it is still a new stream that is loosely
connected with the leading publication channels in the
field of innovation management. This limits the level of
impact it could potentially make. Scholars like Greve et
al. (2021) have mentioned the recent entry of living lab
studies into some high-ranking publication outlets for
innovation management studies, which could show
some positive signs of progress. The living lab research
network has transformed from only a few individuals
and loosely allied groups, into several rising clusters.
This is likely to stimulate the growth of the living labs
research community and provide a basis for further
studies.
Yet, meanwhile there is still no strong evidence for one
or more dominant groups to act as a “core cluster
network” (McLoughlin et al., 2018). The small-scale
contributing scholars and collaborative clusters, with
comparatively weak interconnections imply that living

lab research is not yet full-grown. While living lab
research topics are multi-disciplinary with various
applications, they show some convergence on areas
like the ageing population, smart cities, and
sustainability. The last two are often interconnected
and each associates with several sub-topics, thus
confirming the earlier findings from McLoughlin et al.
(2018) and Westerlund et al. (2018b).
There is a rising interest in urban living labs, which
refers to “a form of collective urban governance and
experimentation to address sustainability issues
created by urbanization” (Veeckman & Temmerman,
2021). They share many characteristics with living labs,
and focus on finding solutions for urban substantiality
using a bottom-up approach with stakeholders that
include citizens, public and private organizations, etc.
(Juujärvi & Lund, 2016). Citizens are active users
contributing through collaboration with other
stakeholders and experts under the larger urban setting
(Lehmann et al., 2015). “Urban living lab” has grown
into an umbrella name for many similar activities,
possibly due to the diversity within its domain. The
research clusters show more divergence than the
“main school” of living lab research, signalling that
they are forming a distinctive research domain. Urban

Table 3. Tools used for user involvement
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living lab researchers and practitioners are actively
investigating and extracting methodologies for user
involvement from the living lab research cluster (Steen
& Van Bueren, 2017), while contributing back to the
pool of living lab studies with knowledge gained from
their thriving fields.
Meanwhile, a lack of solid endorsement for living lab’s
theoretical foundations remains, posing challenges to
its integration into the mainstream innovation
literature. Our study agrees with the need for more
evident support to the conceptual roots and salient
characteristics of living labs, such as co-creation or
user-centric approaches (Schuurman et al., 2015).
When moving toward practice-oriented research
(Westerlund et al., 2018b), researchers should justify
living lab concepts and approaches claimed in their
empirical research. Importantly, a need for more wellrounded research is evident that bridges different
perspectives of living lab methodologies to enable the
sharing of empirical knowledge and accommodate
researchers and practitioners in developing a more
comprehensive understanding before drilling down to
the practical level. This study answers the call for
research on methods involving user involvement in
living labs.
By drawing a list of methods and tools from some
highly cited empirical papers, we hope to contribute to
building an overall picture of the current and common
approaches in facilitating co-creation, while touching
upon various aspects such as the format, technique,
systematic design approach, guidelines, etc. This is by
no mean an exhaustive list, nor the invention of new
methods, since popular ones like surveys, interviews,
observation, workshops, and testing are already
common in other fields. It is not about promoting
certain standardized methods either because adoption
or customization requires a deeper understanding of
the methods and applicable circumstances. Cocreation is not a single-level activity, but rather a
combination of multiple levels of user involvement
(Menny et al., 2018), embedded in the design and
implementation of living labs. This could be one entry
point for further research and references for
practitioners in complex practice areas. Having indepth knowledge about the methods and tools could
be beneficial for practitioners to assess, replicate, and
improve living lab activities, while also assisting

policymakers in making better decisions for fostering
living labs and enhancing collaborations. Just as urban
living labs have shown their notable contribution and
potential in developing methods and tools for user
involvement, the synthesis of a flourishing living lab
with contributions from different disciplines has
become essential.

Limitations and Future Research
This study analysed publications collected from two
scholarly databases. Future research can consider
expanding the research scope in terms of sources,
document types, and volume. The selected empirical
papers were only up to 2019, as it takes time for new
ones to gain citations. Thus, using citation as the
selection basis might have filtered out some recent
publications or novel methods in the first place. Future
studies should consider adopting different methods for
paper selection. Meanwhile, many activities (including
user collaborations) have shifted online since the
pandemic began in 2020 (Westerlund et al., 2021). It
would be interesting to review recent papers to
investigate the shift in patterns and effectiveness
regarding digital inclusion. Furthermore, these
methods and tools are a means for actualizing the cocreation process. What matters more is to apply the
suitable ones in their contextual settings, which could
also be explored further.
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