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« Many of life's failures are people who did not realize »
how close they were to success when they gave up.

Thomas Edison (1874-1931)
Inventor and industrialist

The concept of a “living lab” is a relatively new research area and phenomenon that fa-
cilitates user engagement in open innovation activities. Studies on living labs show that
the users’ motivation to participate in a field test is higher at the beginning of the pro-
ject than during the rest of the test, and that participants have a tendency to drop out
before completing the assigned tasks. However, the literature still lacks theories describ-
ing the phenomenon of drop-out within the area of field tests in general and living lab
field tests in particular. As the first step in constructing a theoretical discourse, the aims
of this study are to present an empirically derived taxonomy for the various factors that
influence drop-out behaviour; to provide a definition of “drop-out” in living lab field
tests; and to understand the extent to which each of the identified items influence parti-
cipant drop-out behaviour. To achieve these aims, we first extracted factors influencing
drop-out behaviour in the field test from our previous studies on the topic, and then we
validated the extracted results across 14 semi-structured interviews with experts in liv-
ing lab field tests. Our findings show that identified reasons for dropping out can be
grouped into three themes: innovation-related, process-related, and participant-re-
lated. Each theme consists of three categories with a total of 44 items. In this study, we

also propose a unified definition of “drop-out” in living lab field tests.

Introduction

Studies on open innovation have increasingly emphas-
ized the role of individual users as collaborators in the
innovation processes, and users are now considered
one of the most valuable external sources of knowledge
and a key factor for the success of open innovation (Jes-
persen, 2010). One of the more recent approaches of
managing open innovation processes are living labs,
where individual users are involved to co-create, test,
and evaluate digital innovations in open, collaborative,
multi-contextual, and real-world settings (Bergvall-
Kareborn et al., 2009; Leminen et al., 2012; Stdhlbrost,
2008). A major principle within living lab research con-
sists of capturing the real-life context in which an innov-
ation is used by end users by means of a multi-method
approach (Bergvall-Kareborn et al., 2015; Schuurman,
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2015). The process of innovation development in the
living lab setting can happen in different phases, includ-
ing exploration, design, implementation, test, and eval-
uation (Stdhlbrést, 2008). Nevertheless, testing a
product, service, or system as one of the key compon-
ents of living labs has been more focused than other
phases of innovation development (Claude et al., 2017).
Although we have not found any clear description or
definition for the term “field test” (nor for the term
“field trial”, which has been used interchangeably in
some literature); Merriam-Webster Dictionary (2008),
says that the aim of conducting a field test is “to test (a
procedure, a product, etc.) in actual situations reflect-
ing intended use”. In a living lab setting, a field test is a
user study in which test users interact with an innova-
tion in their real-life everyday use context while testing
and evaluating it (Georges et al.,, 2016). What distin-
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guishes living lab field tests from the traditional field
tests is that the commercial maturity of the prototyped
product, service, or system in traditional field tests are
higher than in living lab field tests. On the other hand,
living lab field tests are usually conducted in an open
environment, in contrast to traditional field tests,
where the testing is undertaken within a controlled situ-
ation. As digital innovations are one of the key aspects
of living lab activities (Bergvall-Kareborn et al., 2009), in
this study, we focus on digital products, services, or sys-
tems as the focus of living lab field tests.

Involving individual users in the process of developing
IT systems is a key dimension of open innovation that
contributes positively to new innovations as well as sys-
tem success, system acceptance, and user satisfaction
(Bano & Zowghi, 2015; Leonardi et al., 2014; Lin & Shao,
2000). Although, when it comes to testing a digital in-
novation, it is recognized that keeping users motivated
is more challenging than motivating them to start parti-
cipating in a project in the first place (Ley et al., 2015;
Pedersen et al., 2013; Stdhlbrést & Bergvall-Kareborn,
2013). Consequently, users tend to drop out of a field
test before the project or activity has ended, as the mo-
tivations and expectations of the users change over
time (Georges et al., 2016). The reasons for dropping
out might be due to internal factors relating to a parti-
cipant’s decision to stop the activity or external envir-
onmental factors that caused them to terminate their
engagement (O’Brien & Toms, 2008). These factors in-
fluence participants during all phases of the innovation
process, from contextualization to test and evaluation
(Habibipour et al., 2016).

A number of studies have acknowledged the import-
ance of sustaining user engagement during living lab
activities (Hess & Ogonowski, 2010; Leonardi et al,,
2014; Ley et al., 2015). However, to the best of our know-
ledge, there are no studies investigating the drop-out
rate in living lab field tests. Despite this, within the pro-
cess of system development in a general level, the drop-
out rate has usually been reported more than 50% (De
Moor et al., 2010; Hess et al., 2008; Sauermann & Fran-
zoni, 2013), which might have negative consequences
for both the project outcome as well as the project or-
ganizers. Given that participating users already have a
profound understanding and knowledge about the
activity or project (Hess & Ogonowski, 2010), they are
able to provide more useful and reliable feedback com-
pared to the users who join the project when it is
already underway (Ley et al., 2015). Moreover, once a
project is underway, a trustful relationship between the
users and developers has (presumably) already been es-
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tablished and this trust has been shown to be positively
associated with project results (Carr, 2006; Jain, 2010).
Also, having users drop out of projects is costly both in
terms of time and resources as the developers need to
train new users and provide them with adequate infra-
structure, such as hardware, software, and communica-
tion technology (Ley et al., 2015). Finally, the issue of
drop-out is important to the extent that Kobren and col-
leagues (2015) assert that, after dropping out, a parti-
cipant provides no additional value for the project or
activity.

Despite the above-mentioned consequences that drop-
out has for the projects or activities, the literature lacks
theories describing the phenomenon of user drop-out
within the area of field tests in general and living lab
field tests in particular. But, before such theories can be
developed, we must define, categorize, and organize
the factors that may influence drop-out behaviour.
Such a taxonomy can form the basis of a theoretical
framework in the area of this study. Accordingly, the
aims of current study are: i) to provide an empirically
grounded definition of a “drop-out” in living lab field
tests; ii) to develop an empirically derived, comprehens-
ive taxonomy for the various factors that influence
drop-out behaviour in a living lab setting; and iii) to un-
derstand the extent to which each of the identified
items influence the drop-out behaviour of participants
in living lab field tests. To achieve this goal, we first ex-
tracted findings from our previous work on the topic to
identify the factors that influence participant drop-out
behaviour, and then the results were validated across
14 semi-structured interviews with experts in living lab
field tests.

The article is organized as follows: After presenting the
theoretical framework in the next section, we outline
the methodology and research process we used to de-
rive the taxonomy, followed by a summary of our previ-
ous work on this topic, from which we extracted an
initial list of factors. After that, we present our defini-
tion of “drop-out” in living lab field tests. Then, we dis-
cuss the most influential factors on drop-out behaviour
and present the taxonomy we developed to categorize
drop-outs in living lab field tests. Finally, we discuss the
implications and limitations of the study, and we offer
some concluding remarks.

A Theoretical Framework
In this section, we develop a framework to identify and

categorize various factors that influence participant
drop-out behaviour in living lab field tests. There are
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different definitions and interpretations of the concept
“living lab”; what is common in all viewpoints is that liv-
ing labs integrate technical, social, and organizational
structures that are related to various stakeholders and
their perspectives (McNeese et al., 2000). Accordingly,
living labs can be considered as socio-technical sys-
tems, as they focus on individuals, tasks, and struc-
tures, as well as technologies and the interactions
between different stakeholders (Schaffers et al., 2009).
Generally, socio-technical systems “comprise the inter-
action and dependencies between aspects such as hu-
man actors, organizational units, communication
processes, documented information, work procedures
and processes, technical units, human-computer inter-
actions, and competencies” (Herrmann, 2009). Accord-
ingly, socio-technical systems might consist of
individual users, and technical, social, cultural, and or-
ganizational components (Pilemalm et al., 2007). When
it comes to involving individual users in socio-technical
systems, all technical features of the system, the social
interactions supported by the system, and other socio-
technical aspects influence how the users perceive and
interpret their experiences and subsequently how they
behave (Di Gangi & Wasko, 2009). In a study of particip-
atory design for the development of socio-technical sys-
tems, Pilemalm and co-authors (2007) highlighted the
importance of active user participation throughout the
whole process of socio-technical system design and de-
velopment, and they argued that this topic deserves
more research.

The integration of social structures and perspectives
with technical functions is the central problem in the
design of socio-technical systems (Herrmann, 2009). In
order to tackle this problem and integrate the impacts
of socio-technical theory within the area of IT-system
development, we found the technology—organiza-
tion—environment (TOE) framework (Depietro et al.,
1990) suitable because it has been developed to link in-
formation system innovation with contextual factors,
and it enables us to address the development process of
IT innovations in open systems (Chau & Tam, 1997). In
addition, the TOE model has broad applicability and
possesses explanatory power across a number of tech-
nological, industrial, and national/cultural contexts
(Baker, 2012). Furthermore, it can be extended to set-
tings for examining and explaining different innovation
modes (Song et al., 2009).

Another benefit of using the TOE framework is that it is
highly flexible and generic and, instead of explicitly spe-
cifying different variables in each category, it allows us
to include different sources of influence on system
design and development process (Zhu & Kraemer,
2005). Accordingly, the TOE framework provides a
more holistic view of all three main aspects of a socio-
technical system (i.e., the social, technical, and socio-
technical aspects) and helps us to better meet the
needs and expectations of the various involved stake-
holders throughout the design and development pro-
cess (Herrmann, 2009; Nkhoma et al., 2013).

Socio-Technical

Systems
Socio-Technical Social Technical Socio-Technical
Syste ms Aspects Aspects Aspects
TOE Framework Environment Technology Organization

Figure 1. Applying the technology-organization—environment (TOE) framework to socio-technical systems
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In this model, technology is associated with the technic-
al aspects of a socio-technical system, which might be
related to the platform, innovation, infrastructure, etc.
Environment reflects more on the social aspects of a so-
cio-technical system such as the real-life everyday use
context, the personal context, and so on. And, finally,
organization is associated with the socio-technical as-
pects of a socio-technical system in ways such as organ-
izing the research, communication between different
stakeholders, designing the processes, etc. Figure 1
shows the theoretical framework for this study.

Methodology

In order to better understand drop-out behaviour of
field test participants, a detailed and systematic study
needs to be conducted in the relevant natural setting
using a qualitative approach (Kaplan & Maxwell, 2005).
In contrast with a typology in which the categories are
derived based on a pre-established theoretical frame-
work, the taxonomies are emerged empirically within
an inductive approach and are developed based on ob-
served variables (Sokal & Sneath, 1963).

In order to develop a taxonomy for factors influencing
drop-out behaviour, we used various qualitative data
collection methods to gather information about the
reasons participants drop-out of living labs field tests.
In this study, we collected qualitative data in two major
steps. First, we extracted from our previous studies on
the topic possible reasons for participant drop-out in
living lab field tests. Second, these findings were valid-
ated by interviewing experts in living lab field tests to in-
crease and ensure the validity and trustworthiness of
the collected data to build a taxonomy for drop-out. Fig-
ure 2 summarizes the research process for this study,
which is explained in detail below.

In the first major step, we explored documented reas-
ons for participant drop-out in field tests. As recom-
mended by Strauss and Corbin (1998), when a research
field still lacks explicit boundaries between the context
and phenomenon, reviewing previous literature can be
used as a point of departure for further research. Ac-
cordingly, this phase of data collection followed the res-
ults of our earlier literature review on the topic
(Habibipour et al., 2016). Through this process, we ex-
tracted 29 items (or factors) that influence participant
drop-out behaviour. In addition, we identified other
possible factors that may influence participant drop-
out based on our results from four different field tests:
three with imec.livinglabs (www.imec-int.com/en/livinglabs)
in Belgium (Georges et al., 2016) and one with Botnia
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Living Lab (tinyurl.com/y8nf4lcg) in Sweden (Habibipour
& Bergvall-Kareborn, 2016). In these field tests, the
data was collected by conducting an open-ended ques-
tionnaire as well as direct observation of drop-out be-
haviour. This also resulted in 42 items. After
eliminating redundant or similar items, we ended up
with 53 items.

In order to promote stronger interaction between re-
search and practice and to obtain more reliable know-
ledge, social scientists recommend that studies should
include different perspectives (Kaplan & Maxwell,
2005). This approach is in line with Van de Ven’s (2007)
recommendation to conduct social research as “en-
gaged scholarship”, which they define as:

“..a participative form of research for obtaining
the different perspectives of key stakeholders (research-
ers, users, clients, sponsors, and practitioners) in study-
ing complex problems. By involving others and
leveraging their different kinds of knowledge, engaged
scholarship can produce knowledge that is more penet-
rating and insightful than when scholars or practition-
ers work on the problem alone.”

Thus, in the second round of data collection, we con-
ducted 14 semi-structured, open-ended interviews
with experts in living lab field tests. Eight out of 14 in-
terviewees were user researchers or panel managers
from imec.livinglabs in Belgium and six of them were
living lab researchers from Botnia living lab in Sweden.
These experts were selected because they were not
only familiar with living lab studies in general, but also
because they had extensive work experience in relation
to conducting living lab field tests. Although interview-
ing dropped-out participants could also provide us
valuable information, their point of view is usually lim-
ited to one or two field tests, in contrast to the experts
that have been involved in various field tests in differ-
ent contexts. Moreover, in many cases, it was not feas-
ible to ask them to be interviewed given that they had
already dropped out of a previous research project,
which is their right as voluntary participants.

The aim of these interviews was to validate the findings
of the first data collection wave with the researchers,
which enables us to find an initial structure for the pro-
posed taxonomy. The results from this step were ana-
lyzed separately in two groups in each living lab (i.e.,
Botnia and imec.livinglabs). Accordingly, in this study,
we used data, method, and investigator triangulation
to increase the reliability as well as the validity of the
results and greater support to the conclusions (Ben-
basat et al., 1987; Flick, 2009).


https://www.imec-int.com/en/livinglabs
https://www.ltu.se/research/subjects/information-systems/Botnia-Living-Lab?l=en

Technology Innovation Management Review May 2018 (Volume 8, Issue 5)

A Taxonomy of Factors Influencing Drop-Out Behaviour in Living Lab Field Tests
A. Habibipour, A. Georges, A. Stdhlbrost, D. Schuurman, and B. Bergvall-Kareborn

Habibipour & Bergvall-

Habibipour et al., 2016 Georgesetal., 2016 Kareborn, 2016
A literature review of 44 Three field tests in . . .
. . . One field test in Botnia
articles imec.livinglabs .
living lab

29 items 27 items 15 items

71 items

[ 15* Phase of Revision }

Interviews with Field Test
Experts

Identifying Additional Sorting Items by
Items Degree of Importance

v

[ 2" Phase of Revision

Classification of 66 (53+13)
Items into Categories

[ Final Taxonomy ]

Figure 2. Research process for this study
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The topic guide of the interview consists of two major
parts. First, the interviewees were asked open ques-
tions about living lab field tests, drop-out, and compon-
ents of drop-out (e.g., definition, types of drop-out,
main drop-out reasons, and when they consider a parti-
cipant as dropped out). In the second part, we used the
results of our previous studies as input for developing
the interview protocol and, thus, the interviewees were
given 53 cards, each one showing an identified factor.
We asked the interviewees to put each of these cards in-
to one of three main categories — not influential at all,
somewhat influential, or extremely influential — accord-
ing to their perceived extent of influence on participant
drop-out in the living lab field tests they were involved
in. They also were provided with some empty cards in
case they wanted to add other items that were not
presented in the pre-prepared 53 cards. This rating pro-
cedure was done to help us to understand the degree of
importance of each item. Then, they were asked to
group extremely influential items into coherent groups
with a thematic relation. This helped us to identify the
main categories of drop-out and enabled us to develop
our taxonomy.

To analyze the data, we used qualitative coding be-
cause it is the most flexible method of qualitative data
analysis (Flick, 2009) and allows researchers to build a
theory through an iterative process of data collection as
well as the data analysis (Kaplan & Maxwell, 2005). In
this regard, developing a taxonomy is the first step in
empirically building a theoretical foundation based on
the observed factors (Stewart, 2008). This approach fa-
cilitates insight, comparison, and the development of
the theory (Kaplan & Maxwell, 2005) and enables us to
identify key concepts in order to develop an initial
structure for the taxonomy for drop-out in living lab
field tests. The coding was done in three major steps.
First, all suggested categories by the interviewees as-
signed a unique code (e.g., “1” for interaction, “2” for
timing issues, etc.). Second, redundant or similar cat-
egories were combined and assigned the same code
(e.g., “timing” and “scheduling”, “interaction” and
“communication”, etc.). Finally, considering our theor-
etical framework, all remaining categories were
grouped into three main meaningful themes that rep-
resented the social, technical, and socio-technical as-
pects.

Building on Previous Studies

Our previous studies show that keeping users motiv-
ated and engaged is not an easy task as they may tend
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to drop out before completing the project or activity
(Georges et al., 2016). However, to the best of our know-
ledge, there are few studies addressing reasons for parti-
cipant drop-out in living lab field tests.

In Habibipour, Bergvall-Kareborn, and Stdhlbrést
(2016), we carried out a comprehensive literature review
to identify documented reasons for drop-out in informa-
tion systems development processes. We identified
some influential factors on drop-out behaviour and clas-
sified them into technical aspects, social aspects, and
socio-technical aspects. When it comes to technical as-
pects, the main reasons that lead to drop-out are related
to the performance of the prototype or interactions with
it such as task complexity and usability problems (e.g.,
instability or unreliability of the prototype). Limitation
of users' resources, inadequate infrastructure, and insuf-
ficient technical support are other technical aspects. Re-
garding the social aspects, issues related to the
relationship (either between users and developers or
between participants themselves), lack of mutual trust,
and inappropriate incentive mechanisms are the main
reasons. In considering the socio-technical aspects,
wrong user selection and privacy and security concerns
were further highlighted in the studies. However, in the
abovementioned study (Habibipour et al., 2016), the au-
thors did not focus on a specific phase or type of activ-
ity, and extracted the drop-out reasons for all steps of
the information systems development process such as
ideation, co-design, or co-creation, and, finally, test and
evaluation.

In Georges, Schuurman, and Vervoort (2016), we con-
ducted a qualitative analysis within three living lab field
tests to find factors that are related, either positively or
negatively, to different types of drop-out during field
tests. The field tests were carried out in living lab pro-
jects from iMinds living labs (now imec.livinglabs). The
data in this study was collected via open questions in
post-trial surveys of the field tests and an analysis of
drop-out from project documents. The results of this
study show that several factors related to the innova-
tion, as well as related to the field trial setup, play a role
in drop-out behaviour, including the lack of added
value of the innovation and the extent to which the in-
novation satisfies the needs, the restrictions of test
users’ time, and technical issues.

We have also attempted to present a user engagement
process model that includes the variety of reasons for
drop-out (Habibipour & Bergvall-Kéreborn, 2016). The
presented model in this study is grounded on the results
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of a literature review as well as a field test with Botnia
Living Lab. In this model, influential factors on drop-
out behaviour are associated with:

1. Task design, such as complexity and usability
2. Scheduling, such as longevity

3. User selection process, such as poor user selec-
tion with low technical skills

4. User preparation, such as unclear or inaccessible
guidelines

5. Implementation and test process, such as inadequate
infrastructure

6. Interaction with the users, such as developers ignor-
ing user feedback or lack of mutual trust

In total, we extracted 29 items from the first article
(Habibipour et al., 2016), 27 items from the second art-
icle (Georges et al., 2016), and 15 items from the third
article (Habibipour & Bergvall-Kareborn, 2016). By re-
moving redundant items, we ended up with 53 factors
that influence drop-out behaviour. In this study, we
build on these studies by addressing the need for a
clear definition of “drop-out” as well as a taxonomy of
possible reasons participants drop-out.

Proposed Definition

Defining the key concepts is the first step in construct-
ing a theoretical discourse. The definition of “drop-out”
in a living lab field test was developed by analyzing the
interviewees’ responses to two open-ended questions:
“When do you consider a participant as dropped out?”
and “What is a drop-out in living lab field tests, accord-
ing to you?”. The participants might only participate in
the startup of the field test but they do not start to use
the innovation. As one of the interviewees stated: “A
drop-out is when they have started the test period and
they are not fulfilling the assignments and complete the
tasks. First of all, we need to think of the term ‘user’. If
they drop out before they have actually used anything,
can we call them a user drop-out or should we call them
participants? If they are only participating in the startup
but they have not started to use that innovation, we
can'’t really call them user. If they have downloaded or
installed or used the innovation or technology, then they
are users.” Drop-out behaviour can also occur when
participants stop using the innovation because of mo-
tivational or technical reasons related to the innova-
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tion. For example, an interviewee mentioned: “..people
have to install something and they don't succeed because
they don't understand it or the innovation is not what
they expected or wanted” Or: “During the field test, the
longer the field test, the bigger the drop-out. I've seen it,
why should 1 still use it?” And finally, drop-out beha-
viour can be related to the process in which the living
lab field test is conducted. For instance, the parti-
cipants might stop participating in the field test, after
which point no further feedback is given. As an inter-
viewee stated: “We, as researchers, must be particularly
afraid of [...] drop-out, when we cannot get feedback
from test users”. Or as another interviewee stated:
“People that do not fulfill the final task (mostly a ques-
tionnaire) are also considered as drop-outs for me.”

Our finding also supports the argument put forward by
O'Brien & Toms (2008), who stated that user disengage-
ment might be due to an internal decision of the parti-
cipant to stop the activity or external environmental
factors that caused them to terminate their engagement
before completing the assigned tasks. Accordingly, the
drop-out decision can be made consciously or subcon-
sciously by the participants, but is characterized by the
fact that they do not notify the field test organizers. For
instance, an interviewee made a distinction between
dropped out users and a defector which is someone
who notifies the project that they will stop testing but
will still give feedback: “If you stop testing and you keep
on filling in the surveys (participating in research), you
are not a dropped-out user. You need to make a distinc-
tion between those who stop testing the application and
those who stop filling in the surveys...” What is common
in all of the above-mentioned arguments is that the par-
ticipants showed their initial interest to participate in
the field test but they stopped performing the tasks be-
fore the field test has ended. Thus, we propose this
definition for drop-out in living lab field test as:

“A drop-out during a living lab field test is when
someone who has signed up to participate in the
field test does not complete all the assigned tasks
within the specified deadline.”

Within this definition, there are three important ele-
ments:

1. The dropped-out participant signed up to particip-
ate. This element implies that the potential parti-
cipants must be aware of what is expected of them.

2. The dropped out participant did not complete all the
assigned tasks. Depending on the type of field test,
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this could be the act of using/testing the innovation,
but could also refer to participating in research steps
(e.g., questionnaires, interviews, diary studies). This
distinction was noted by Eysenbach (2005) in his law
of attrition (drop-out attrition and non-usage attri-
tion).

3. The drop-out participant has not completed the tasks
that were assigned to them within the specified dead-
line that was agreed upon.

Proposed Taxonomy

Taxonomies are useful for research purposes: they can
help leverage and articulate knowledge and are funda-
mental to organizing knowledge and information in or-
der to refine information through standardized and
consistent procedures (Stewart, 2008). As mentioned in
the methodology section, the taxonomy we developed
through this study is grounded by the results of a literat-
ure review article (Habibipour et al., 2016) as well as the
results of four living lab field tests (Georges et al., 2016;
Habibipour & Bergvall-Kareborn, 2016). The findings of
the previous steps were validated across 14 semi-struc-
tured interviews. This triangulation of the data
strengthens the validity of the presented taxonomy and
makes our results stronger and more reliable (Benbasat

et al., 1987). The interviewees were asked to group the
items that are extremely influential on participant drop-
out into coherent groups. Our goal was to identify the
categories most frequently suggested by the inter-
viewees. Table 1 shows the categories of items that they
initially suggested: B1 to B8 refers to the interviewees in
imec.livinglabs in Belgium and S1 to S6 refers to the in-
terviewees in Botnia Living Lab in Sweden. In some
cases, an item can belong to different categories be-
cause the same item was interpreted differently by the
interviewees. For example, two interviewees mentioned
privacy and security concerns as “personal context”
while six of them considered it under the category of
“participants’ attitudes”. Thus, we decided to put the
privacy and security concerns under the “participants’
attitudes” category.

An important outcome of this study was a refinement of
the initial list of items that was extracted from our previ-
ous studies. During the interviews, we asked the inter-
viewees to express their feelings about each item and
add any comments or explanations. By doing so, we
eliminated some items that were similar and combined
the items that were very closely related. In this study, we
were also interested in discovering other factors influen-
cing drop-out behaviour that we were not aware of.
Some of the interviewees also added additional items to

Table 1. Summary of the categories suggested by the 14 interviewees (B1-B8; S1-S6)

Category Bl B2 B3 B4 B5 B6 B7Y B8 S1 S2 S3 S4 S5 S6 Total
Technological issues * x * x * * * x x * i * 12
Perceived usefulness * * i * * * * i * * * 11
Participants’ resource limitation * * * * * * * * * * 10
Personal reasons/problems * x x * x x * i * 9
Communication/interaction * * * * * * * i * 9
Planning/task design * * * * * * * * * 9
Timing * * * * * * * 7
Privacy and security * * * * * * 6
Personality/participants’ attitudes * x * * x i 6
Perceived ease of use * i * * i * 6
Forgetfulness * * * 3
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our original list. As a result, we ended up with a revised
list of items (44 items), which we used to develop the fi-
nal taxonomy, which is shown in Table 2.

According to the results of the 14 interviews and based
on the number of overlaps in the categories, we determ-
ined that nine categories was the most meaningful way
of organizing the factors influencing drop-out beha-
viour in living lab field tests. The identified categories
were grouped under three main themes: innovation-re-
lated factors, process-related factors, and participant-re-
lated factors. In the sub-sections that follow, we discuss
each of these themes in detail.

Innovation-related factors

The categories under this theme are directly related to
the innovation itself and reflect the technical aspects
when it comes to socio-technical systems. Technologic-
al problems, perceived ease of use, and perceived useful-
ness were the categories that were most frequently
suggested by the interviewees. The main innovation-re-
lated items (perceived usefulness and perceived ease of
use) are in line with the technology acceptance model
(Davis, 1985; Venkatesh et al., 2000). Whereas in the
technology acceptance model the perceived usefulness
and perceived ease of use are the main drivers of adop-
tion, within our model, these two items can be related to
drop-out behaviour.

* Technological problems: As the results of the inter-
views revealed to us, technological problems are
among the most important innovation-related factors
that play a role in drop-out behaviour. This category of
items may be associated with, for example, trouble in-
stalling the innovation, a lack of flexibility or infrastruc-

ture compatibility issues, as well as issues with the sta-
bility and maturity of the (prototype) innovation.

* Perceived usefulness: This category highlights the im-
portance of user needs. When the innovation does not
meet the user’s needs, it might be difficult to maintain
the same level of engagement throughout the lifetime
of a field test. Also, a participant who is voluntarily con-
tributing in a field test must be able to see the potential
benefits of testing an innovation in their everyday life.

* Perceived ease of use: The complexity of the innova-
tion might negatively influence participant motivation.
When the innovation is too complex to use or is not
easy to understand, participants may become con-
fused or discouraged. Moreover, when the innovation
is not sufficiently mature, it is difficult to keep the parti-
cipants enthusiastically engaged in the field test.

Participant-related factors

Some of the suggested categories were directly related
to the individuals and their everyday life contexts. This
theme mainly reflects social aspects and environment
when it comes to socio-technical systems. The parti-
cipants’ attitudes or personalities, their personal con-
texts, and their resources can be classified under the
participant-related theme.

¢ Participants’ attitudes: There are a number of items
that can be subsumed under the category of parti-
cipants’ attitudes. For example, this category includes
situations in which the participants forget to particip-
ate, when the innovation does not meet their expecta-
tion, when they do not want to install something new
on their device, when they do not like the concept or

Table 2. The proposed taxonomy of factors influencing participant drop-out behaviour in living lab field tests

Innovation-Related Factors

Technological Problems

Perceived Usefulness

Perceived Ease of Use

¢ L had trouble installing the

innovation. innovation.

o There were problems with
compatibility of the infrastructure.

¢ The innovation was technologically

too complex. would either).
+ The innovation was not stable.

¢ The innovation did not meet my
technical expectations.

e There were no benefits for me in the

¢ The innovation did not meet my needs.

e [ have no faith in the future of this innovation
(Iwouldn’t use it and don’t think others

e The innovation was not easy to
understand.

e The innovation did not meet my
expectations.

e The innovation had too few functions.

¢ The external context made me unable to keep
on participating in the test (e.g., notenough

content, not enough users).
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Table 2 (cont.). The proposed taxonomy of factors influencing participant drop-out behaviour in living lab field tests

Process-Related Factors

Task Design

Interaction

Timing

« It was a lengthy project.

¢ The tasks during the field test were
not fun to accomplish.

¢ The tasks were not easy to
understand.

e [ couldn’t test where and when I
wanted.

« There was no clear guideline on how to do the
tasks.

o ['was not satisfied with the technical support
during my involvement period.

o It was unclear what was expected of me
during the field test.

e ['was not able to keep track of the project
status over time.

» There were not enough instant support in the
field test process.

¢ The guidelines and instructions were not easy
to find or access.

« I was not satisfied with the way(s) in which I
received feedback from the project.

¢ There was no mutual trust with the organizers
ofthe field test.

¢ [ had not been informed about the project’s
details before the start of the field test.

« 1 did not have the feeling that my feedback
was important.

¢ 1 did notknow what the organizers were
planning to do with my feedback.

o The point of contact was unclear.

« Iwas not satisfied with the way(s) in which I
sentmy feedback to the project.

¢ The timing of the project was
inappropriate

e ['was not able to participate in
this project at my own pace (e.g.,
strict deadlines, inflexible)

Participant-Related Factors

Participants’ Attitudes

Personal Context

Participants’ Resources

« [forgotto test.

¢ 1 did not want to install something
new on my device.

+ The innovation was not reliable.

¢ The feeling of novelty associated
with the innovation quickly
disappeared.

¢ The innovation did not stimulate my
curiosity.

¢ I had concerns about my privacy and
the security of my information.

¢ [ didn’t like the concept/idea.

¢ Thereis no incentive/prize to
participate (or it was too small).

+ My personal context made me unable to keep
on participating in the test.

¢ I didn’t have enough time to be
involved in this project.

¢ [ had to consume my own
Internet data quota.

¢ [ had to consume my own

resources, such as battery power.

¢ I had to use my own device.
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idea, and when they have concerns about their pri-
vacy or the security of their information.

* Everyday context: In a living lab approach, the users
usually test innovations within in their own, real-life
setting, therefore, challenges they face in their person-
al lives — unrelated to the testing activity — can negat-
ively influence their motivation and may cause them
to drop out of a field test.

 Participants’ resources: Limitations in participants’
resources can also influence the likelihood that they
will drop out. They might either have not had enough
time to be involved in the field test, or the project may
place too many demands on their resources, such as
requiring them to drain their own mobile batteries or
consume part of their Internet data quota.

Process-related factors

These factors relate to the process of organizing a field
test in a living lab setting where the socio-technical as-
pects are in focus. The three categories under this
theme were associated with task design, interaction
with the participants, and the timing of the field test.

* Task design: The results showed that there are various
factors related to the design of the field test. For in-
stance, when the tasks during the field test were not

fun to accomplish, participants tend to drop out be-
fore completing the test. The interviewees also con-
sidered items such as a long gap between the field
test’s steps or a lengthy field test as influential factors
that might be associated with the task design in the
field test.

e Interaction: Interaction and communication with the
participants was considered as one of the most im-
portant categories of items that influence a parti-
cipant’s decision to drop out. Unclear guidelines on
how to do the tasks, lack of an appropriate technical
support, and insufficient triggers to involve parti-
cipants are some examples of the items in this cat-

egory.

e Timing: Inappropriate timing of the field test (e.g.,
summer holiday) and too strict or inflexible deadlines
are the most influential factors on drop-out behaviour
in this category. When the participants are not able to
participate in a field test at their own pace, they would
prefer to not test the innovation any longer.

The developed taxonomy based on the resulted themes
and categories is shown in Figure 3. The numbers in
parentheses indicate the number of items under each
category. The items under each of the themes and sub-
categories are shown in Table 2.

Everyday Context (1)

Social Aspects
(Participant-Related)

Participants’ Attitudes (8)

Participants’ Resources (4)

Technological Problems (5)

Drop-Out Behaviour in Technical Aspects
a Living Lab Field Test (Innovation-Related)

Perceived Usefulness (5)

0 EN NG G N A

Perceived Ease of Use (2) ]

Task Design (4)

Interaction (13)

Socio-Technical Aspects )
(Process-Related) )

Timing (2)

4

Figure 3. Overview of the proposed taxonomy of factors that influence participant drop-out in living lab field tests
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The Most Influential Factors on Drop-Out
Behaviour

In this study, we were also interested in knowing the ex-
tent to which each of the identified factors influences
the drop-out behaviour of participants in living lab field
tests. As mentioned in the methodology section, we
asked the interviewees to group the items into three cat-
egories: not influential at all on drop-out behaviour (=1
point), somewhat influential on drop-out behaviour (=2
points), and extremely influential on drop-out beha-
viour (=3 points). They chose and categorized the items
based on their previous experiences with various living
lab field tests and, therefore, these results are from their
own perspective. Next, we summed the item scores and
sorted them from highest to lowest, as shown in Table
3. Using this method, the minimum possible total for a
given item is 14 (14 x 1), and the maximum possible
total is 42 (14 x 3). Our results show a range from 18 to
40, with the top-10 items having totals of 35 or higher.

Of the top-10 items in Table 3, seven are related to the
innovation itself. Problems related to installing the in-
novation; compatibility issues; the complexity, stability,
and functionality of the innovation; usability; and ease
of use are examples of items identified by the inter-
viewees as the most influential innovation-related
factors on participant drop-out behaviour. The implica-
tion of these findings is that, first and foremost, build-
ing sustainable user engagement in a living lab field test
depends on careful consideration of issues that might
emerge due to technological problems, perceived use-
fulness, and perceived ease of use. When the innova-
tion does not work as promised, when it is not
compatible with the participants’ device, when it is
technologically complex, and when it doesn’t meet par-
ticipants’ needs and expectation, it is very difficult to
keep the users enthusiastically engaged in the living lab
field test. Accordingly, participants may drop out in the
very early stage of the field test without even having the
opportunity to fully test the innovation.

Conclusion

In this study, our aim was to provide a definition for
“drop-out” in living lab field tests; to develop an empir-
ically derived, comprehensive taxonomy for the various
influential factors on drop-out behaviour in a living lab
field test; and to understand the extent to which each of
the identified items influence participant drop-out be-
haviour. To develop a theoretical discourse about drop-
out in field tests, there is a need to define, categorize,
and organize possible influential factors on drop-out
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behaviour. Accordingly, we first identified factors influ-
encing drop-out in the field tests from our previous re-
search on the topic and then interviewed 14 experts
who are experienced in the area of field testing in a liv-
inglab setting.

According to our definition, a dropped out participant
in living lab field testing is someone who has signed up
to participate in the field test but does not complete all
the assigned tasks within the specified deadline. Our
presented taxonomy revealed that the most influential
reasons participants drop out were mainly related to
the innovation, with additional factors being related to
the process of the living lab field test and the parti-
cipants themselves. Considering our suggested frame-
work, each of the main three themes reflects a specific
element of TOE framework. Technical aspects (i.e.,
technological problems, perceived ease of use, and per-
ceived usefulness) are the group of items that are asso-
ciated with technology in which the innovation plays
the central role in this theme. When it comes to social
aspects, environmental context such as participants’
everyday context and their resources are more influen-
tial on their drop-out behaviour. Accordingly, social as-
pects are more related to the participants and their
personal context. Regarding the socio-technical as-
pects, the way of organizing the research, communica-
tion and interaction between different stakeholders,
designing the tasks, and timing also influence drop-out
behaviour. This group of factors is associated with the
organizing the processes when it comes to TOE frame-
work.

Our results also illustrate that the innovation-related
items have greater influence on drop-out behaviour.
We do not wish to imply that the process-related and
participant-related items are not important. What we
are arguing is that, when the innovation is not stable or
is not sufficiently mature, or if it is not compatible with
the participants’ device, or when it is technologically
complex, the participants are not able to continue parti-
cipating in the living lab field test even if they do not
want to drop out. Reflecting on the argument made by
O’Brien & Toms (2008) that drop-out might be due to
an internal decision of the participant or external
factors that caused them to drop out, our findings
showed that external factors (technological, environ-
mental, etc.) exert greater influence on participant
drop-out behaviour. Our suggestion is that the innova-
tion should be as stable, easy to understand, and easy
to use as possible and, if it is not possible to sufficiently
simplify the field test, it should be divided into sub-
tests. Moreover, the organizers of a living lab field test
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Table 3. The degree of influence of each factor on participant drop-out behaviour in living lab field tests

Item Category Score
1 T'had trouble installing the innovation. Innovation 40
2 There were problems with compatibility of the infrastructure. Innovation 38
3 The timing of the project was inappropriate. Process 38
4 Ididn’t have enough time to be involvedin this project. Participants 37
5 The innovation was technologically too complex. Innovation 36
6 There were no benefits for me in the field test. Participants 36
7 The innovation was not stable. Innovation 35
8 The innovation did not meet my needs. Innovation 35
9 The innovation was not easy to understand. Innovation 35
10 The innovation did not meet my expectations. Innovation 35
11 There was no clear guideline on how to do the tasks. Process 33
12 Itwas alengthy project. Process 33
13 I'was notsatisfied with the technical support during my involvement period. Process 33
14 Iforgotto test. Participants 33
15 My personal context made me unable to keep on participating in the test. Participants 33
16 It was unclear what was expected of me during the field test. Process 32
17 Idid not want to install something new on my device. Process 32
18 The innovation was not reliable. Innovation 32
19 The feeling of novelty associated with the innovation quickly disappeared. Participants 32
20 The innovation did not stimulate my curiosity. Innovation 32
21 The tasks during the field test were not fun to accomplish. Process 31
22 I'was notable to keep track of the project status over time. Process 30
23 There were not enough instantsupport in the field test process. Process 30
24 T'had concerns about my privacy and the security of my information. Participants 30
25 Idid not have the feeling that my feedback was important. Process 30
26 The guidelines and instructions were not easy to find or access. Process 30
27 Ididn’tlike the concept/idea. Participants 30
28 Ihave no faith in the future of this innovation (Iwouldn’tuse it and don’t think others would either). ~ Innovation 30
29 I'was notsatisfied with the way(s) in which I received feedback from the project. Process 30
30 The tasks were not easy to understand. Process 29
31 I'was notable to participate in this projectat my own pace (e.g., strict deadlines, inflexible). Process 29
32 There was no mutual trust with the organizers of the field test. Process 29
33 The innovation had too few functions. Innovation 29
34 I'had not been informed about the project’s details before the start of the field test. Process 28
35 Icouldn’t test where and when I wanted. Process 28
36 I'had to consume my own Internet data quota. Participants 27
37 The innovation did not meet my technical expectations. Innovation 26
38 T'had to consume my own resources, such as battery power. Participants 25
39 The external context made me unable to keep on participating in the test (e.g., not enough content, Innovation 25

not enough users).
40 There is no incentive/prize to participate (or it was too small). Participants 25
41 Idid not know what the organizers were planningto do with my feedback. Process 25
42 The point of contact was unclear. Process 24
43 Iwas not satisfied with the way(s) in which I sent my feedback to the project. Process 23
44 I'had to use my own device. Participants 18
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must make the participants aware and well-informed
about the whole process of the field test by providing
them clear, accessible, and comprehensible guidelines
before and during the field test.

The presented taxonomy can be put to work in several
ways. For instance, we believe that there is a need for
practical guidelines that describe what the organizers
of a living lab field test should do and how they should
act in order to keep participants motivated and reduce
the likelihood of drop-out throughout the innovation
process. This taxonomy can be used as a framework to
develop such practical guidelines for the field test or-
ganizers. As another example, this taxonomy might be
used as the basis to develop a standard post-test survey
to identify the reasons for drop-out in various field
tests in different living labs.

However, our study has limitations. One limitation was
that the drop-out reasons was extracted based on the
field tests in two living labs (namely, Botnia Living Lab
and imec.livinglabs). Therefore, we might not be aware
and well-informed about the way that other living labs
set-up, organize, manage, and conduct their field tests,
and consequently, the drop-out reasons could be dif-
ferent in those field tests due to many reasons such as
cultural factors. Furthermore, drop-out behaviour
might be associated with other influential factors such
as degree of openness, number of participants, level of
engagement, motivation type, activity type, and longev-
ity of the field test. As an example, fixed and flexible
deadlines to fulfill the assigned tasks might have resul-
ted in different drop-out rates in a living lab field test
(Habibipour et al., 2017). Therefore, these findings are
tentative and might not be possible to generalize in dif-
ferent situations.

We also acknowledge the limitation of our study re-
garding the degree of influence of each factor on drop-
out behaviour. On the one hand, although the initial
list of these factors were extracted from the dropped
out participants viewpoint in our previous studies, the
degree of influence of each factor was only evaluated
by the experts in the area of living lab field tests based
on their real experiences and views. On the other hand,
the total scores for the influential factors were quite
close to each other and even overlapped for some
items. Therefore, due to the small sample size of re-
spondents, the results might be changed slightly if one
more or one fewer respondent were included. In future
studies, one way to overcome this limitation would be
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to use 5-point scoring in order to gain greater resolu-
tion of differences and to show averages instead of
total score. Finally, future iterations of this work
should triangulate our data by including the perspect-
ive of dropped-out participants in a more longitudinal
study by utilizing different data collection methods
and techniques (e.g., interviewing the dropped out
users and even those who have completed the test).
The limited number of interviews (14 interviewees) can
also be considered as another limitation of this study,
and further interviews would have made the informa-
tion even richer.

This study also opens up avenues for future research.
As O’Brien and Toms (2008) have introduced re-en-
gagement as one of the core concepts of their user en-
gagement process model. An interesting topic for
further research would be to clarify how and why user
motivation for engaging and staying engaged in a liv-
ing lab field test differ. Moreover, it is important to
study how the organizers of a field test can re-motivate
dropped-out participants in order to re-engage them
in that field test and to examine the benefits of doing
so. Another opportunity for future research is to under-
stand patterns of reasons that lead to drop-out beha-
viour, and thus different types of drop-outs. This
would, however, require more respondents by using a
more quantitative approach, given that such a large
number of items scored by a small number of respond-
ents might not provide robust results. Our hope is that
the presented definition and the taxonomy can be
used as a starting point for a theoretical framework in
the area of this study.
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