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Editorial: Insights
Chris McPhee, Editor-in-Chief

Welcome to the May 2018 issue of the Technology
Innovation Management Review. The authors in this
issue share insights on the factors that erode engage-
ment among users in living labs, the types of innova-
tion instruments living labs can use to promote
co-creation, how to develop value propositions for ser-
vitization, and how digitalization can help lean global
startups internationalize faster.

In the first article, Abdolrasoul Habibipour, Anna
Stahlbrost, and Birgitta Bergvall-Kareborn from Luleé
University of Technology in Sweden and Botnia Living
Lab, along with Annabel Georges and Dimitri Schuur-
man from imec.livinglabs in Belgium, examine the reas-
ons why some users drop out of living lab field tests.
Based on 14 interviews with living lab experts, they de-
velop a taxonomy of the factors that influence drop-out
behaviour in living lab field tests and propose a unified
definition of “drop-out” in living lab field tests. The res-
ulting taxonomy of 44 key factors that influence drop-
out behaviour can help organizers anticipate potential
problems and keep users motivated and engaged
throughout the innovation process.

Next, Lotta Haukipuro and Satu Vidinimé from the
University of Oulu in Finland and Pauliina Hyrkds
from the Northern Ostrobothnia Hospital District exam-
ine three innovation instruments used by Oulu Urban
Living Labs to co-create needs-based solutions. The in-
novation instruments are applied in three different en-
vironments — a school, a hospital, and an airport — in
which 12 SMEs and startups developed solutions based
on predefined needs of customer organizations and
with the participation of users from stakeholder organ-
izations. Based on the results, the authors propose a
new, generic model for using innovation instruments to
facilitate co-creation for the development of needs-
based products and services in different service do-
mains.

Then, Kwesi Sakyi-Gyinae and Maria Holmlund from
the Hanken School of Economics in Finland examine
how to create value propositions in a servitization con-
text by focusing on the customer perspective. Their
findings demonstrate how customers articulate the be-
nefits (or “value in use”) of a selected offering, which
can be used to develop value proposition elements that
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are aligned with these benefits. The authors discuss the
implications of their findings for the value proposition
literature and for companies evolving their business
models for servitization.

Finally, Michael Neubert from the International School
of Management in Paris examines how lean global star-
tups develop new foreign markets more rapidly due to
digitalization. By interviewing 73 senior managers of
lean global startups, the author gained insights into how
digitalization allows lean global startups to increase de-
cision-making efficiency and to optimize strategies and
processes for evaluating international markets, thereby
enabling them to internationalize faster.

For future issues, we are accepting general submissions
of articles on technology entrepreneurship, innovation
management, and other topics relevant to launching
and growing technology companies and solving practic-
al problems in emerging domains.

We have also recently issued a call for papers (tinyurl.com/
y7fv8crv) for a special issue on Technology Commercial-
ization and Entrepreneurship with guest editors
Ferran Giones from the University of Southern Den-
mark and Dev K. Dutta from the University of New
Hampshire, USA.

Please contact us (timreview.ca/contact) with potential art-
icle topics and submissions, and proposals for future
special issues.

Chris McPhee
Editor-in-Chief
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A Taxonomy of Factors Influencing
Drop-Out Behaviour in Living Lab Field Tests
Abdolrasoul Habibipour, Annabel Georges, Anna Stahlbrost,

Dimitri Schuurman, and Birgitta Bergvall-Kareborn

« 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
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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

timreview.ca

15



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

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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« What could be better than listening to an end user”
telling a potential customer about the need for our

solution?

CTO of a participant company

This multiple case study focuses on co-creation facilitated with innovation instruments
in three different environments — a school, a hospital, and an airport — in which 12 SMEs
and startups developed solutions based on predefined needs of customer organiza-
tions, and where stakeholders actively participated through user involvement methods
facilitated by a living lab. The article provides new knowledge regarding the benefits of
the co-creation, user involvement, and use of the living lab approach within different
contexts. Our findings show concrete benefits of co-creation for stakeholders such as
companies, customer organizations, and end users. Based on our results, we propose a
new, generic model for using innovation instruments to facilitate co-creation for the de-
velopment of needs-based products and services in different service domains.

Introduction

Co-creation has been an emerging trend in the busi-
ness development of companies in the 21st century
(e.g. Sanders & Stappers, 2008). Adopting the principles
of the lead user method (von Hippel, 1986, 2005), the
concept of co-creation was originally developed and
popularized by Prahalad and Ramaswamy (2004). Ac-
cording to those two scholars, co-creation is the value
that is generated together by a company and their cus-
tomer - the customer co-constructs the service experi-
ence to suit their own context (Prahalad & Ramaswamy,
2004). Sanders and Stappers (2008) further elaborate co-
creation in relation to design development process and
see co-creation as an act of collective creativity shared
by two or more people. They state that, through co-
design, collective creativity can be applied across the
entire design development process: co-design is an ex-
plicit instance of co-creation where the creativity of de-
signers and ordinary people meet and work together.
Thus, co-creation can be seen as “a way of working”
rather than as a set of certain methods (Sanders & Stap-
pers, 2008), and the co-creation experiences of the con-
sumer become the very basis of value context (Lusch &
Vargo, 2006; Prahalad & Ramaswamy, 2004). In this art-
icle, co-creation refers to the way of working to develop
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new solutions together with end users right from the
early stages of development.

According to a recent report, 58% of businesses have pi-
loted co-creation projects to help them innovate, 54%
of businesses say that co-creation has helped improve
their social impact, and 49% of businesses work with
consumers on a regular basis (Hitachi, 2018). Although
it seems that everyone is co-creating, actual success in
co-creation depends on selecting and properly using
appropriate methods and processes, because they can
significantly affect project outcomes (Piller et al., 2010;
Steen et al., 2011). Furthermore, small and medium-
sized enterprises (SMEs) often do not have the re-
sources, or all the needed competencies, to carry out
the innovation activities (e.g., Stahlbrost & Holst, 2013).

These challenges highlight the importance of “living
labs” as recognized providers of innovation tools and
methods. As a key element of the living lab approach,
co-creative innovation processes are effective and res-
ult in innovations that create value for end users
(Krogstie et al., 2013; Stdhlbrést & Holst, 2013).
Hakkarainen and Hyysalo (2016) also underline the role
of the organizer of co-creation, arguing that the success
of real-life collaboration depends on how the co-design
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process has been orchestrated, facilitated, and man-
aged. Yet, according to, for example, Leminen and West-
erlund (2017) research into innovation tools and
methods within the living lab approach is scarce.

The living lab approach, relying on the user innovation
(von Hippel, 1976) and open innovation (Chesbrough,
2003) paradigms, has been adapted to an increasing ex-
tent in the development of new products and services.
However, in the living lab literature, there is a broad
variety of definitions (Leminen, 2015). We rely on Stdhl-
brést’s definition of a living lab as “an orchestrator of
open innovation processes focusing on co-creation of
innovations in real-world contexts by involving multiple
stakeholders with the objective to generate sustainable
value for all stakeholders focusing in particular on the
end users”. The common elements of a living lab in-
clude a multi-method approach, end-user engagement,
multi-stakeholder participation, a real-life setting, and
co-creation. The living lab approach strives for mutually
valued outcomes that are results of all stakeholders be-
ing actively engaged in the process from the early
phases (Malmberg & Vaittinen, 2017). Leminen and
Westerlund (2017) point out that, by using appropriate
tools, living labs can significantly foster the emergence
of innovation. They categorize living labs by the usage
of innovation tools, and identify a living lab type that re-
lies on both iterative, nonlinear innovation processes
and customized tools. This type of living lab has prior
experience and knowledge of innovation activities but
wishes to keep the innovation activities flexible, which
increases the likelihood of fruitful outcomes.

The aforedescribed research areas together combine a
larger whole to which this article aims to contribute.
The purpose of this article is to explore an innovation in-
strument as “a way of working” to create new solutions
for the needs from different service domains. We seek to
contribute to the discussion of innovation challenges by
shedding light on the benefits of a facilitated innovation
process with the living lab approach. Through empirical
findings from three innovation instruments, we aim to
show how diverse companies’ solutions are efficiently
co-created in different contexts, yielding improved solu-
tions of the companies and accelerated innovation pro-
cesses based on the needs of the customer
organizations. Here, innovation refers here to the innov-
ation definition comprised by Skillicorn (2016): “Execut-
ing an idea which addresses a specific challenge and
achieves value for both the company and customer.” By
instrument, we mean “a means whereby something is
achieved, performed, or furthered” (Merriam-Webster,
2018), thus innovation instrument means furthering in-
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novation in a facilitated process. In particular, by innov-
ation instrument, we mean a facilitated process during
which a selected group of SMEs and startup companies
co-create new solutions for the specific needs of the cus-
tomer organizations.

In this study, the co-creation was facilitated by Oulu
Urban Living Labs (OULLabs; oullabs.fi/en) in Finland,
which has provided user-centered development ser-
vices for the local innovation ecosystem since 2010 (Ant-
tiroiko, 2016; Haukipuro, 2014, 2016) and therefore has
established long-term collaborations, for example, with
the City of Oulu. Besides the living lab specialist services
and face-to-face user involvement methods, a digital
user community and user involvement tool was used for
co-creation. The three cases were selected because they
provide new knowledge of the improvement of innova-
tion culture through co-creation from diverse environ-
ments and, through comparative analysis, enable
forming a basis for a generic innovation instrument
model. We focus on how the stakeholders, such as com-
panies, customer organizations, and end users, perceive
the benefits of co-creation through innovation instru-
ments and how the co-creation should be facilitated.

Research Design

This study follows a multiple case study design to exam-
ine three distinct innovation instruments — “Agile Pilot-
ing”, “IdeaSprint”, and “Innovation Path” — which were
developed in the national Six City Strategy program
(6Aika, 2015) — across 12 separate company cases as re-
search subjects. The multiple case study design enables
the analysis of data within each case but also across dif-
ferent situations, aiming to understand the similarities
or differences of the cases and increasing the validity
through multiple sources of evidence (Baxter & Jack,
2008; Gustafsson, 2017; Stake, 1995; Yin, 2003). The
three individual innovation instruments are applied in
within the same geographical area but focus on differ-
ent service domains: education (Agile Piloting), aviation
(IdeaSprint), and healthcare (Innovation Path). The in-
struments were targeted at SMEs and startups (herein-
after companies) to develop new solutions for the needs
of the three customer organizations in Oulu, Finland:
the local school, the local hospital, and the national air-
port operator). The domains were selected by the Six
City program (6Aika, 2015), and each particular instru-
ment was designed for its particular domain. IdeaSprint
is suitable for companies as customers, Agile Piloting
for a public sector customer, and Innovation Path for a
healthcare customer due to a need for intensive and
longer-term co-creation.
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The development of the companies’ solutions to meet
the needs of the customer organizations and end users
focused on co-creation facilitated by Oulu Urban Living
Labs. OULLabs is a non-profit living lab founded in
2010 at the University of Oulu, Finland, which aims to
provide a diverse environment for innovation, research,
development, and testing of new applications and ser-
vices in an authentic environment with real users and
thus to expedite competitiveness of the companies.
More than 100 living lab projects have been conducted
in the OULLabs environment. In particular, user in-
volvement through different methods provided by the
living lab enabled the co-creation in each innovation in-
strument. For example, a user involvement method
used in all three innovation instruments was adapted
from the World Café method introduced in 1995 by
Brown and Isaacs. The idea of the method is to create a
café-like setting, which enables groups of people to par-
ticipate in evolving rounds of dialogue to bring forth
new insights (Brown & Isaacs, 2005). Given that the tar-
get group of each innovation instrument was a group of
companies, the World Café process was modified by
the living lab to ensure the utmost benefit for the devel-
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opment of the companies’ solutions through parallel,
systematic, end-user involvement in a joint event, as de-
scribed in detail in the next sections.

The specific elements of the three innovation instru-
ments are depicted in Figure 1, but all three instruments
share four overall phases: 0. Preparation, 1. Selection, 2.
Co-Creation, and 3. Piloting. In this article, we focus on
the co-creation phase.

Participant companies and customer organizations

The 12 companies were distributed across the three in-
novation instruments as follows: four companies were
selected to Agile Piloting, three companies to IdeaSprint,
and five companies to Innovation Path. The customer
organization/company decided the selection criteria
and how many SMEs were selected to participate. Table
1 summarizes the 12 companies in terms of their busi-
ness sector, business focus (business-to-business [B2B]
versus business-to-consumer [B2C]), and context
(school, hospital, or airport), and it describes the solu-
tions that were developed using the relevant innovation
instrument.

INNOVATION PATH

Collection of needs

Challenge Open call
Sparring Application
Pitching Selection
Selection

Baseline mapping
Introduction
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Testing with end users

<—— 6months—»
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process process

Figure 1. The elements of the three innovation instruments applied in this study
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Table 1. Summary of the participant companies and their solutions

Company Business Business Innovation Solution Solution
ID Sector Focus Context Instrument Solution Description Type Maturity
1 ICT B2B School  Agile Piloting Navigation application Software Early prototype
5 ICT B2B/B2C School  Agile Piloting Smart sports equipment Product&  Concept
Software
8 ICT B2C School  Agile Piloting Location-based mobile Software Early prototype
game
10 Education B2C School  Agile Piloting Problem-solvingmobile  Software Early prototype
game
4 ICT B2B Airport  IdeaSprint Service design Service Idea
9 ICT B2B Airport  IdeaSprint Virtual guidance Software Concept
application
12 Sports B2B/B2C Airport  IdeaSprint Portable fitness device Product&  Prototype
equipment Software
2 ICT B2B/B2C Hospital Innovation Patient self-monitoring Software Idea
Path application
3 ICT B2B Hospital Innovation Biometric identification Product&  Prototype
Path product Software
6 ICT B2B Hospital Innovation Pain measurement Product &  Idea
Path product Software
7 Publishing  B2B Hospital Innovation Drug management Software Concept
(health) Path application
11 Healthcare = B2B Hospital Innovation Mobile care station Product Concept
equipment Path

The three customer organizations and their develop-
ment goals are described in Table 2.

Innovation instrument 1: Agile Piloting

The original agile piloting concept (Mustonen, 2015)
was developed by a national organization and tested in
urban development projects in Finland. The aim of the
concept is to provide companies an opportunity to pilot
prototypes and services in an authentic environment
with real end users. In the Agile Piloting instrument re-
ferred to in this article, the aim was to find and test new
solutions for a school environment by a faster process
compared to the original concept. The development
needs of the selected pilot school (i.e., the customer or-
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ganization) were identified in consultation with the
school’s teachers, pupils, and parents. Based on the
identified needs, a public tender was opened for com-
panies. In total, 15 tenders that described the compan-
ies’ solutions were submitted. Next, an evaluation
committee ranked the tenders and selected the four
promising ones to enter the program. These four com-
panies (see Table 1) were given an introduction to co-
creation and user involvement, after which the com-
panies, together with the living lab, planned the meth-
ods and tools to be used in the experiments at the
school. During the process, the companies were sup-
ported to independently collect the first end-user exper-
iences in the school. At the end of the Agile Piloting, a
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Table 2. Summary of the customer organizations and development goals

Customer Area of Service Innovation

Organization Operations  Domain Instrument Development Goal

Comprehensive Local Education  Agile Piloting  Solutions contributing to the creation of a comfortable,

school safe, and exercise-enabling school environment

Airportoperator National Aviation IdeaSprint Solutions to improve the travelling experience and increase
the number of satisfied passengers (e.g., smart spaces, 3D
solutions, smartrecognition, and easy payment)

University Local Healthcare Innovation Solutions that meet the needs of the children’s and

hospital Path women’s division and hospital pharmacy service areas (e.g.,

pain measurement, self-reporting, and drug loss
applications)

joint workshop was organized at the local school by the
living lab. In the workshop, 21 primary school pupils
and 2 primary school teachers tested each company’s
solution through the World Café method. Each of the
four companies had their own booth for presenting and
testing the solution through varying methods. Small
groups of pupils spent time at each booth, familiarizing
themselves with and testing the solution as the com-
pany collected data about their user experiences.

Innovation instrument 2: IdeaSprint

In recent years, a city-owned enterprise providing in-
novation services for local companies in Oulu has or-
ganized rapid ideation events or “sprints”. The aim of
these sprints is to find new solutions for real prob-
lems/needs of customer companies who share their
needs in the form of challenges for developers, for ex-
ample, SMEs and startups who pitch their ideas and re-
ceive immediate feedback on them. In this study, we
focus on a particular instance of this event in which the
co-creation phase organized by a living lab was in-
cluded for the first time. It represents our second innov-
ation instrument, IdeaSprint, which proceeded as
follows.

During the event, local companies were presented with
a challenge through which representatives of the na-
tional airport operator (i.e., the customer organization)
introduced their development needs regarding airport
services for local companies. To address this challenge,
the companies ideated and planned solutions that were
then discussed in a “sparring session” with the custom-
er organization. In a pitching event, eight companies
presented their solutions, of which the three best (see
Table 1) were selected by the customer organization.
Following the baseline mapping conducted for these
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three companies, the living lab supported them in the
planning of end-user involvement activities. The prelim-
inary user experiences were collected through surveys
in an online tool provided by the living lab. At the end of
the IdeaSprint, a joint user workshop was organized at
the local airport. In the workshop, the World Café meth-
od was applied: two companies further ideated their
concept with mixed user groups formed from 10 end
users/passengers and four customer company repres-
entatives. One company solution of the three was ma-
ture enough to be tested in practice, enabling
user—product interaction and the collection of user ex-
periences.

Innovation instrument 3: Innovation Path

The third innovation instrument was a one-year pilot
project in the healthcare sector, hereinafter Innovation
Path. The objective was to create new healthcare solu-
tions for the pre-defined needs of the local hospital (i.e.,
the customer organization), which would be achieved
by developing and testing a process through which com-
panies and healthcare professionals together would co-
create new hospital services. During the preparation
phase, the needs were collected from two service areas
of the hospital. Based on the identified needs, a call for
solutions was opened to companies and developers. Al-
together, 24 applications from 15 companies and two
developers were received. An evaluation team of 65 pro-
fessionals from healthcare, information technology (IT),
and business areas was formed to rate the applications
using an online tool provided by the living lab.

Five applications — two idea-level and three concept-
level solutions (see Table 1) — were selected to enter the
Innovation Path to be further developed through differ-
ent co-creation methods and tools tailored on the basis
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of their maturity and needs. Co-creation activities were
organized in cooperation with the hospital innovation
personnel to engage suitable healthcare professionals
to participate in the co-creation activities. The detailed
needs of the hospital and the aim of co-creation were
introduced to the selected companies, after which the
co-creation with professionals took place in form of dif-
ferent activities. More than 60 healthcare and IT profes-
sionals participated in the co-creation. First, a
conversational workshop was organized, during which
the modified World Café method was used to collect ini-
tial feedback from the groups of healthcare and IT spe-
cialists. Next, each concept was further developed
through online methods such as a survey, online discus-
sion, or user diary, depending on the nature of the solu-
tion. Finally, individual user-testing sessions were
carried out by pairs of users interacting with the com-
panies’ prototypes in a hospital testing environment. In
the final evaluation event, each company presented
their solutions to an evaluation group of over 20 health-
care professionals from different fields, who then made
a decision on further cooperation.

Data Collection

Research data were collected through multiple meth-
ods, which is typical for qualitative case studies (Eisen-
hardt, 1989). Table 3 provides an overview of the
primary and ancillary research data used in this study.
The primary data mainly consists of the key informants’
semi-structured in-depth interviews regarding each in-
novation instrument: the company representatives of

the 12 case companies, the customer organization rep-
resentatives and professionals, and the facilitators of
each innovation instrument. The interviews were au-
dio recorded and transcribed. The transcripts were ex-
plored multiple times to develop in-depth
understanding. In addition, the living lab researchers
were involved in the processes of all three innovation
instruments by observing and taking notes. Ancillary
data comprise various materials such as companies’
applications, feedback discussions, and questionnaires
used for different purposes. The qualitative cross-case
analysis was conducted for comparison of the cases to
increase the explanatory power of the study (Eisen-
hardt 1989; Halinen & Toérnroos 2005) and to enable
the triangulation of data in order to increase the reliab-
ility of the study (Denzin 1973; Eisenhardt, 1989). The
principle in the data analysis was to systematically seek
connections, recurrences, and alterations from the
primary and ancillary data and draw out patterns.

Methods of user involvement

Table 4 summarizes the methods of user involvement
used in the three innovation instruments. The two
methods used in all three cases were i) discussion/spar-
ring, which was conducted in individual meetings with
each participant company in the beginning of the pro-
cess of each case, and ii) the modified World Café
method used in the workshops. The other methods,
such as online methods, user testing, and the focus
group were not used in all cases, mainly due to the dif-
ferent durations of the cases but also due to the nature
and maturity of the companies’ solutions. In each case,

Table 3. Number of instances and types of research data collected for each innovation instrument

DataType Agile Piloting IdeaSprint Innovation Path
Primary data
Interviews 4 9 30
Feedback survey 4 0 4
Ancillary data
Applications 14 8 24
Feedback in discussions 8 8 12
Feedback using online tool 0 0 31
End-user feedback survey 23 14 20
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Table 4. User involvement methods provided by the living lab

Method Description Agile Piloting IdeaSprint Innovation Path
Discussion/sparring  Meetings with companies X X X
World Café Testing and user insight tour in groups X X X
Online discussion Interactive discussion within a group of users X
Online survey Questionnaire delivered with online tool X X
Online diary Online user diary (private) X
User testing Testing of the solution in an authentic setting X
Focus group Feedback discussion for professionals X

the methods were tailored to the groups of companies
(e.g., a joint workshop) and for each company separ-
ately depending on the maturity level and nature of the
solution, for example. The goal was to find the most ap-
propriate way to enhance the further development of
the solutions. For example, in the joint workshops, each
company applied a different type of user involvement
method, such as user testing, a questionnaire, or a fo-
cus group discussion according to the plan. Moreover,
online methods (e.g., surveys, online discussions, and
user diaries) were generally aimed at concept-level solu-
tions based on earlier experiences (Haukipuro et al.,
2016).

Findings and Discussion

In general, the participant companies perceived the co-
creation activities provided by the living lab beneficial,
frequently describing the overall process as “easy” and
“well organized”. According to the findings, the innova-
tion instruments were particularly beneficial for B2B
companies as they enabled direct contact with the large
and desirable customer organizations, which would
otherwise have been difficult for them to reach.
Moreover, the IdeaSprint companies highlighted the
commitment of the customer organization and appreci-
ated that there was “an atmosphere of innovating to-
gether” during the whole process. The findings are
presented in more detail in the subsections that follow.

Co-creation activities

The modified World Café method was a liked and suit-
able way to collect feedback from end users, regardless
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of the solution’s maturity level. The method was used in
the workshops organized in different phases: in the In-
novation Path, the workshop was held already in the be-
ginning of the process, when the companies did not
have concrete plans or prototypes to discuss. Therefore,
the workshop was rather a conversational, interactive
event allowing the hospital professionals from different
fields to meet with each company in groups. In the
IdeaSprint and Agile Piloting, similar workshops were
organized in the later phases of the process, when com-
panies had a prototype or a testable product. Regarding
the IdeaSprint workshop organized at the airport (Fig-
ure 2), both the companies and the customer organiza-
tion thought it as a success. Particularly valuable for
them were the mixed groups: in each group, there were
end users/passengers and airport operator representat-
ives, which enabled direct communication between the
company, service provider, and end users. As one com-
pany representative put it:

“What could be better than listening to an end user
telling a potential customer about the need for our
solution?” (Company #9)

In another example, a representative of the IdeaSprint
customer organization did not have particularly high ex-
pectations about the workshop organized at the airport
it; rather, they had a skeptical attitude based on earlier
experiences of workshop outcomes. However, the suc-
cessful workshop totally changed the representative’s
view about the end-user involvement. Another repres-
entative also regarded the workshop as a great event,
pointing out the importance of involving the end users:
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Figure 2. Co-creating company solutions at the airport during the IdeaSprint

“It was the part of the process that exceeded the ex-
pectations most, and it was a good session, really
worth participating in.” (Customer organization
representative #1)

In the Agile Piloting, given that there were user-involve-
ment features built into the companies’ solutions, the
co-creation activity organized by the living lab focused
on the workshop implemented with the modified
World Café method at the local school (Figure 3). In ad-
dition, each company applied their own type of meth-
ods at their booths (Table 5). The findings show that
companies regarded the workshop outcome as useful
and end users also enjoyed participating in the work-
shop.

In the Innovation Path (Figure 4), the initial feedback
was collected after various co-creation events using
feedback forms and, later, during interviews. Overall,
the hospital professionals were enthusiastic about new
ways of enabling them to provide their expertise for the
development of the companies’ solutions. According to
the professionals’ feedback, the different events were

successful, with typical descriptions being “great” and
“inspiring”. In particular, the conversational nature of
the events was considered very beneficial. Although the
strict hierarchy of the hospital environment was appar-
ent in the Innovation Path process, the co-creation
workshop participants, regardless of their work role, felt
they could speak freely and express their real opinions
on the matters:

“Although it demands courage to participate, it is
important — otherwise, we nurses cannot be heard.”
(A hospital professional)

The professionals emphasized their involvement in the
early phase as a way to ensure that the development of
the solutions is on the right track. The most liked activ-
ity among the hospital professionals was the testing ses-
sion as, for the first time, they saw concrete prototypes
and could test them in practice. The user testing of each
company solution was organized as paired testing with
four to five pre-selected pairs of professionals in a hos-
pital test environment (Figure 5). The living lab user re-
searcher guided the session with a precise assignment,

Figure 3. Pupils test the companies’ solutions at their school
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Figure 4. Hospital professionals (left) and an Innovation
path company solution (right)

but observed in the background during the actual test-
ing. The paired testing setup worked well and, accord-
ing to the participants, the testing situation was
“interesting” and “felt realistic”.

Online methods

An online user involvement tool was used in two cases
(Table 4). In the IdeaSprint, all three finalist companies
conducted a survey about their concept using the on-
line tool. The aim of the survey was to find out the pre-
liminary thoughts of the end users. According to one
company, the online tool was very beneficial as the sur-
vey results formed the basis for discussions in the work-
shop at the airport. Two companies appreciated the
combination of online tools and traditional workshops,
whereas one company considered user testing as the
best way to collect user experiences. Considering the
Innovation Path instrument, the findings revealed an
adoption barrier to online tools, which were not that fa-
miliar to all hospital professionals. The online tool was
used two times during the process: for the evaluation of
the companies’ applications and for the evaluation of
the companies' concepts through a survey, an online
discussion, or a user diary. There was also a clear divi-
sion in how the companies experienced the online tool.
The online involvement revealed that one company’s

solution had not developed towards concept phase but
was rather still an idea, which greatly affected the on-
line feedback collection. Thus, the professionals' feed-
back gathered through online methods was not so
beneficial for the development of this solution. The oth-
er companies collected professionals' feedback through
the online discussion and surveys at the online tool, but
their experiences ranged from “quite useless” to “bene-
ficial”.

Impact of the end-user feedback on the solutions

All IdeaSprint companies could name concrete impacts
of the end-user feedback. They pointed out that the
user feedback confirmed their previous thoughts or
plans, brought up issues that they had not detected
earlier:

“We found out what (features) our solution should
include and what the entity the offer for piloting
would comprise.” (Company #9)

Also, all the Innovation Path companies reported hav-
ing made some concrete changes in their solutions
based on feedback from the hospital professionals
(both medical and IT) . The feedback on one solution in
particular had a tremendous impact: the original plan
was totally changed, including the size, appearance,
and use logic of the product. The companies also repor-
ted the impact being tangible through small changes in
solutions and, for example, the discovery of use scenari-
os related issues during the testing session:

“[The solution] has changed completely thanks to
the feedback from professionals — it is now really a
different type of solution. If I had done it alone in
the garage, without the client beside me, it would
have failed badly.” (Company #6)

Figure 5. User testing sessions of two Innovation Path solutions at the hospital
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In the Agile Piloting, the few companies that by them-
selves actively collected feedback from end users from
the earliest phase benefited the most and could utilize
this feedback to improve their solutions during the pro-
cess. For the rest, the impact of the feedback confirmed
the companies’ previous thoughts. However, the overall
experiences of the Agile Piloting companies regarding
the whole process were positive. They reported having
gained valuable user experience and customer under-
standing to be exploited in their future development.
The fast, non-bureaucratic experiment enabled fast de-
cision making about whether to continue the develop-
ment of the solution or to quit it:

“We learned that the experiment is worth it - and
that end users know better what they want than
the company that develops the solutions.” (Com-
pany #8)

Role of the facilitator

Based on the empirical findings, the role of the living
lab as organizer, manager, and facilitator of the co-cre-
ation in all the cases was crucial. The participant com-
panies valued the support from the living lab in the
preparation and organization of the co-creation activit-
ies. According to several companies, the process was
made “smooth” and “easy” for them because all practic-
al and resource-demanding arrangements such as parti-
cipant recruitment were taken care of by the living lab.
Thus, the stakeholders considered the workshops with
the World Café method as a “fruitful” and “pleasant”,
mainly thanks to successful pre-arrangements and an
“encouraging” and “inspiring” atmosphere. As one
company representative put it:

“We could focus on substance because the other as-
pects were taken care of by the organizer.” (Com-
pany #4)

Moreover, the expertise of the living lab researchers
was highly appreciated. For example, according to the
hospital professionals, it made the co-creation events
effective and meaningful. In particular, the hospital pro-
fessionals regarded the arrangements and facilitation of
the user-testing sessions as “great”, pointing out that
there were no co-creation procedures or related expert-
ise in their organization. The living lab’s support in the
sparring and in preparing the end-user involvement
(e.g., online) was also mentioned as important because
the small companies did not have the resources or com-
petences to properly organize such activities. Overall,
the companies and customer organizations estimated
that, given the support and services provided by the liv-

timreview.ca

ing lab, they “saved a lot of resources”. From the point
of view of the customer organizations, the co-creation
facilitated by the living lab was the most important ele-
ment to achieve successful results.

The overall outcomes obtained by each company in
each three innovation instruments are described in
Table 5.

The model of innovation instrument with co-creation
Based on the findings, a generic model of innovation
instrument with co-creation was synthetized from the
three innovation instruments explored in this study.
Figure 6 depicts the new model, which includes three
phases: preparation, co-creation, and piloting. The pre-
paration phase contains the selection of a customer or-
ganization. In selecting a customer organization, the
context should be interesting and the promise should
be sufficiently attractive — it must be more than simply
a promise of further discussions, as was the case with
Innovation Path. For example, in IdeaSprint, the com-
panies were promised a paid pilot. Based on the find-
ings, the co-creation phase and facilitated user
involvement has been extended to cover the needs col-
lection with the end users of the customer organiza-
tion. In addition, findings show that co-creation
should also cover the selection of SMEs in terms of in-
teractions between stakeholders to ensure the mutual
understanding of the development need and the ma-
turity of the solution. The maturity level of each com-
pany’s solution is assessed, and the suitable
“innovation path” and methods tailored to the com-
panies’ needs. Tailoring requires strong user involve-
ment knowledge from the facilitator. The co-creation
activities are conducted for the group companies
whose solutions are at the same maturity level, which
saves the resources of the all stakeholders involved and
accelerates the innovation process, however, taking in-
to account the individual needs and fit of the method
for each company. At the end of the co-creation phase,
the company solutions are tested with end users, after
which they should be ready for further steps such as pi-
loting in customer organizations or procurement.
Ideas and concept-level solutions require more effort
and co-creation activities compared to early proto-
types. Stakeholders involved for each phase vary from
customer organization and facilitator in the prepara-
tion and piloting phases to the broader group of stake-
holders in the co-creation phase. In particular, the role
of the facilitator (e.g., the living lab) is crucial from the
collection of the development needs to the piloting to
ensure the proceeding and successful outcome of the
process.
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Table 5. Outcome of the innovation instruments

Company Innovation Solution Solution
1D Instrument Description  Maturity Co-CreationActivities Outcomes Further Actions
1 Agile Navigation Early e Involvement of parents 400+ downloads, Piloting
Piloting application prototype o Sparring with living lab new use case continued at
school
o User testing and questionnaire at
workshop
5 Agile Smart sports  Concept ¢ Testing and ideation at school Proof of concept Use for promotion
Piloting equipment o Sparring with living lab and reference of sensor
. . technology
¢ User testing and rapid feedback
atworkshop
8 Agile Location- Early ¢ Prototypingat school Nointerest by end  Cancellation of
Piloting based prototype o Sparring with living lab users, technical product
mobile game . challenges development
e Testing and focus group at
workshop
10 Agile Problem- Early » Prototypingat school Change of Procurement
Piloting solving prototype + Sparring with living lab features, insight
mobile game . for business
¢ Testing and survey at workshop development
4 IdeaSprint Service Idea e Sparring with customer New service Piloting at airport
design organization and living lab
¢ Survey for end users
o Co-design at workshop
9 IdeaSprint Virtual Concept ¢ Sparring with customer Focusingon the Further
guidance organization and living lab right features development
application e Survey for end users
¢ Focus group at workshop
12 IdeaSprint Portable Prototype e Sparring with customer Changesin the Piloting at airport
fitness organization and living lab software, usage
device e Survey for end users }dea, anfi
instructions
« UXtesting at workshop
2 Innovation Patientself-  Idea » Sparring with living lab Field-specific No action
Path monitoring o Workshop with professionals knowledge of (immaturity of the
application . . requirements solution)
+ Concept evaluation in online tool
* Focusgroup
3 Innovation Biometric Prototype ¢ Sparring with living lab New productidea, Noaction
Path identificatio o Workshop with professionals small (unsuitability of
n product . . improvements the technology)
¢ Concept evaluation in online tool
o User testing
6 Innovation Pain Idea ¢ Sparring with living lab Radical changeof  Research co-
Path measureme o Workshop with professionals size, layout, and operation and
nt product functionality clinical trial in
¢ Focusgroup hospital
7 Innovation Drug Concept ¢ Sparring with living lab Improvements for ~ Further co-
Path managemen « Workshop with professionals the concept creation in
tapplication L. . hospital
¢ Concept evaluation in online tool
o User testing
11 Innovation Mobilecare ~ Concept ¢ Sparring with living lab New product Piloting at
Path station hospital

* Workshop with professionals
e Concept evaluation in online tool

* User testing
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Figure 6. The resulting model of innovation instrument including co-creation

Conclusion

The purpose of this article was to increase knowledge of
the benefits of co-creation in a facilitated process in dif-
ferent contexts. Our empirical findings indicate that co-
creation can have a significant role in the development
of needs-based solutions. Through a variety of living
lab user involvement methods tailored to the needs of
the companies (Leminen & Westerlund, 2017), prom-
ising results were achieved both for the companies and
customer organizations as well as for the end users. In
this study, the co-creation was implemented in an effi-
cient manner through innovation instruments for the
groups of selected SMEs and startups, instead of separ-
ate time- and resource-consuming activities. Moreover,
the suitability of the co-creation activities was ensured
by tailoring them according to the maturity level of the
12 solutions. The companies were guided through the
facilitated process in each innovation instruments. The
outcomes indicate the potential of innovation instru-
ments with co-creation in order to efficiently develop
new solutions that meet the end-users’ needs. Hence, a
generic model for innovation instrument with co-cre-
ation was formed.

In line with previous research, for example by Steen
and colleagues (2011), our findings show that, by in-
volving end users in the early stage of the solution de-
velopment, companies receive concrete benefits such
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as valuable insight regarding their ideas and concepts,
which they can then take into account in the develop-
ment. In the later phase, user testing provided informa-
tion of the usage and revealed issues to be considered
in the further development of the solutions. The find-
ings based on the three different innovation instru-
ments show that co-creation activities, irrespective of
the nature of the development environment (e.g.,
school, hospital, or airport) were regarded as an effect-
ive way to develop user-friendly solutions that meet the
needs of the customer organization. Although the use
of online methods distributed the opinions, the com-
bination of the online and face-to-face methods was
seen as fruitful. Overall, the findings indicate the signi-
ficance of the living lab as the organizer and facilitator
of co-creation activities, largely due to the lack of re-
sources and competences in companies (Sanders &
Stappers, 2008; Stdhlbrost, 2013). Due to the varying
timeframe of the innovation instruments and the
amount of the co-creation activities, the most powerful
impact was obtained in the longest innovation instru-
ment, the Innovation Path. However, the two shorter in-
novation instruments yielded promising results as well.

To summarize, the main benefits of innovation instru-
ments with co-creation facilitated by the living lab for
participant companies were: i) an easy, tailored, and
low-resource-demanding, multi-method co-creation
process; ii) a co-operation opportunity with a desirable
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customer; iii) direct interaction between company, cus-
tomer and end users during the process; iv) obtained
knowledge and experience of the impact of co-creation
and end-user involvement; v) improved, co-created
products meeting the needs of the end-users and cus-
tomers; and vi) a valuable reference and use case to
support new business of the companies. Continued co-
operation in terms of piloting or other activities with
the customer organization was an outcome in many
cases, but other cases resulted in the cancellation of
product development, which may have prevented fu-
ture loss of investment by the companies. From the per-
spective of the customer organizations, an accelerated
innovation process of pre-defined products and ser-
vices was gained, resulting in company solutions that
meet the needs of customer organization and their end
users.
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Your customers are the judge, jury, and executioner
of your value proposition. They will be merciless if

you don'’t find fit!

Alexander Osterwalder

Theorist, author, consultant, and entrepreneur

In Value Proposition Design:

How to Create Products and Services Customers Want

This study was conducted in response to calls from the research community and in-
dustry for a greater empirical exploration of value propositions. It uses customer value-
in-use as a starting point and employs empirical data on value propositions in a servitiz-
ation context. The findings demonstrate how customers articulate the value-in-use, or
benefits, of a selected offering. These results are subsequently used to develop value
proposition elements that are aligned with these benefits. The implications for the value
proposition literature and for companies in a servitization situation are discussed.

Introduction

Modern-day manufacturers expand their product lines
via implementation, maintenance, upgrades, and a life-
cycle approach, offering not just a product or equip-
ment, but an outcome. New technologies, such as
Internet of Things (IoT) devices, sensors, and big data
are making it easier for manufacturers to monitor, ana-
lyze, and manage their products on the market, thus
further driving the servitization trend. The term “servit-
ization”, used to describe the transformation journey of
a manufacturer, was first invented in the 1980s (Vander-
merwe & Rada, 1988). Its origins can be traced to the
1960s when Rolls-Royce created its “power by the
hour” concept, whereby the use of a fully-maintained
aircraft engine was sold by the hour rather than by the
unit. Servitized firms are increasingly offering this type
of service provision for several reasons, ranging from
the need to identify a new competitive source or avoid
price competition, to the desire to add value to tradi-
tional manufactured products while competing in an
increasingly globalized market. Servitized firms are also
seeking to innovate and sell solutions that meet cus-
tomers’ needs more comprehensively to avoid compet-
ing solely on a cost basis.
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Regardless of its touted potential, servitization often
produces mixed, underwhelming results in practice
(e.g., Suarez et al., 2013). Mixed results are fundament-
ally attributable to the challenges in developing and im-
plementing  service-oriented  business = models
(Gebauer, 2009; Gebauer et al., 2005; Kowalkowski &
Kindstrém, 2013; Martinez et al., 2010). Bearing in mind
that the challenges associated with developing and im-
plementing a servitization business are the fundament-
al reasons for underwhelming servitization results, this
study seeks to address one foundational element of
such businesses, namely value propositions (Frow &
Payne, 2011; Payne & Frow, 2014; Storbacka, 2011). It is
prudent to focus specifically on value propositions be-
cause it has been demonstrated that they have been
successfully developed and communicated by less than
10% of companies (Frow & Payne, 2011), indicating the
extent of their untapped potential. The development of
value propositions is associated with innumerable be-
nefits, especially in a servitization setting that demands
new capabilities and management practices. In prac-
tice, servitization is fundamentally about changing
seller- and product-based value propositions to cus-
tomer- and service-based proposals.
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There is a need, when developing value propositions, to
understand what customers consider to be valuable.
Smith, Maull, and Ng (2014) similarly assert that the
“customer’s value of a product could lie in the benefits
they attain from the product instead of product owner-
ship, suggesting that the provider could shift focus from
the means of achieving such benefits (the product) to
the benefits themselves.” This study takes this customer
perspective as the starting point for value propositions
and uses Macdonald, Wilson, Martinez, and Toossi’s
(2011) customer-based definition for such value-in-use:
“The benefits that accrue to customers and enable them
to achieve their own business goals, purposes, object-
ives and/or priorities as result of engaging their re-
sources with a provider’s offering.” A customer’s
conception of these benefits or value-in-use may be un-
known to the seller or may differ from the seller’s
(Strandvik et al., 2012).

Indeed, many manufacturers assert that they are cus-
tomer oriented but this might only apply superficially,
while not probing deep enough to uncover how a cus-
tomer really acts and thinks. Examples of this gap in-
clude a company having a product rather than a
value-in-use perspective, not having an interest in or be-
ing unable to understand customer thinking regarding
decisions and priorities, or not grasping differences in
different reasoning approaches held by customers. Re-
cognizing the customer’s view will enable the manufac-
turer to develop value propositions that resonate with
the customers’ conception of value. This can then en-
able mutual value for the manufacturer and the custom-
er and thereby ultimately foster servitization.

Using customer value-in-use as a starting point, the pur-
pose of this study was to contribute knowledge to re-
search and practice in which empirical data are utilized
for value propositions in a servitization context. The
study was conducted in response to calls from the re-
search community and industry for a greater empirical
exploration of value propositions. The case study find-
ings demonstrated how customers articulated the value-
in-use of the selected offering and are described herein.
These results were subsequently used to develop value
proposition elements that are aligned with customer
value-in-use. The outcome of this matching is presented
in this article. The case corporation, called ABC Global
(for the purpose of confidentiality in this article), oper-
ates in the manufacturing industry. This successful com-
pany, established almost 100 years ago, is stock listed
today and has almost 2,000 employees worldwide. The
company is typical for manufacturing companies pursu-
ing a servitization strategy in that it was established as
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an original equipment manufacturer (OEM) but has in
the last few decades pursued a gradual transitioning in-
to service business in most of its business units.

Literature Review

Although the call for studies that address value proposi-
tions based on empirically founded customer value-in-
use in a servitization context has surged in recent
times, surprisingly few studies have taken up this call.
The most relevant studies are those by Ng, Parry, Smith,
Maull, and Briscoe (2012), Smith, Maull, and Ng (2014)
and Macdonald, Wilson, Martinez, and Toossi (2011).
Ng and colleagues’ (2012) study on a selected case re-
ported 11 value-creating attributes and calculated effi-
cient bundles from the perspective of the seller’s
resources and costs. Smith and colleagues (2014) con-
ducted a study of an equipment manufacturer and re-
ported four nested value propositions: asset, recovery,
availability, and outcome. Arguably, that study was
more seller oriented because the interviews were con-
ducted among the seller case company’s employees.
Macdonald and colleagues (2011) interviewed buying
groups and suggested a model for assessing customer
value that looks at elements such as usage process qual-
ity, relationship, service quality, and value-in-use.

Value propositions have sometimes been equated with
a “silver bullet” statement asserted by the provider to
the customer (Yu-Lee & Haun, 2006). However, this
statement-only approach is incomplete. Previous liter-
ature (e.g., Anderson et al., 2006; Ballantyne et al., 2011;
Barnes et al., 2009) contends that robust, well-crafted
value propositions comprise three key elements that
will be used in this study: value points, value state-
ments, and value substantiation. According to Ander-
son and co-authors (2006), the value point of customer
value propositions can be: points of parity (similar ele-
ments that yield the same functionality or performance
as the next market option); points of difference (unique
elements that make providers’ offerings stand out in
the market as superior or inferior); and points of con-
tention (elements that customer and provider disagree
on in terms of functionality when compared to the mar-
ket). After the manufacturer has undertaken customer
research to understand value-in-use, it is then imperat-
ive to understand these value points in the offering. A
value statement is a “clear, compelling and credible ex-
pression of experience that the customer will receive
from a supplier's measurably value-creating offer”
(Barnes et al., 2009). It is a concise way for manufactur-
ers to express their value-adding intentions to the cli-
ent. A supplier’s value statement succinctly articulates
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the technical, economic, service, or social benefits that
deliver value to customers (Anderson et al., 2006). This
creates an understanding of how future conditions will
differ from present conditions — for example, higher op-
erational efficiency, greater rate of revenue generation,
or lower cost incurrence (Yu-Lee & Haun, 2006).

There are tried and tested approaches to value substan-
tiation. The three most relevant approaches in the con-
text of this study are value equations, value case
histories, and value calculators (Anderson et al., 2006;
Barnes et al., 2009). Value equations express in words
and simple mathematical operators how to assess differ-
ences in functionality or performance between a suppli-
er's offering and the next-best alternative. Value case
histories document the cost savings or value added that
reference customers have actually received from their
use of the supplier’s offering. Value calculators are
spreadsheet software applications that are used to
demonstrate the potential value that customers will de-
rive from a supplier’s offering. While some of these ap-
proaches may be suitable for transaction-oriented
services, others are preferable for more complex service
offerings (Barnes et al., 2009). Also, these elements
could cover technical, social, and emotional benefits
among others (Anderson et al., 2006).

Based on the essential elements of customer value-in-
use and value propositions found in the literature re-
view, two research questions were formed to guide the
empirical study:

* What benefits does a product offering provide to cus-
tomers?

* What value propositions can be developed that reson-
ate with these benefits?

Method

A case study is defined as “a strategy for doing research
which involves an empirical investigation of a particular
contemporary phenomenon within its real-life context”
(Robson 2002). Such an approach enables a deeper un-
derstanding of elements expedient for developing value
propositions in a servitization context (Saunders et al.,
2009). In this study, the case company is suitable be-
cause of its disposition along the continuum of servitiza-
tion from product oriented to use or result orientated
and thus presents a fruitful opportunity for investigat-
ing value propositions and how they can be developed
based on the customer’s perspective. The data were gen-
erated primarily through customer interviews. Nonethe-
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less, as a foundation for the customer interviews, an ex-
tensive familiarization and understanding of the case
firm was conducted through more than 60 hours of in-
ternal expert interviews, reviews of more than 300 pages
of company material (including annual reports, offering
brochures, service strategy documents, and benchmark-
ing study reports), and product demo videos. Six cus-
tomer firms (termed Alpha, Beta, Gamma, Delta,
Epsilon, and Zeta) were selected to represent customer
group profiles that exist in the business unit. This selec-
tion was based on the customer’s industry of operation,
size of operational capacity, geographical distribution,
and the ownership of the case firm’s current product
system. Profitability was not considered in the selection.
Ten interviews were conducted with informants who
were facility managers, information technology (IT) pro-
gram managers, operations engineering managers, dir-
ectors of business process, or in charge of quality
assurance. The sampling strategies are consistent with
Patton’s (2005) criterion sampling approach wherein
the selection of companies and informants is based on
predetermined criteria of importance. The interview
topics covered the informant and their background and
experience; the customer company’s goals, priorities,
and requirements for procurement and suppliers; and
offering-related issues such as use and benefits. The in-
terviews were conducted in English and lasted an aver-
age of 45 minutes.

Empirical Findings

The company ABC Global bundles the hardware and
equipment that it offers not just with additional support
services, such as maintenance, calibration, and repair,
but also with a software component that is an integral
part of the offering.

The aim of the current empirical study was to illustrate
customer-articulated benefits in relation to a selected
case. Therefore, a data-driven inductive approach was
used for the analysis to record the benefits communic-
ated by customers to be of value to them. Initially, vari-
ous concrete benefits were extracted from the data.
These were considered to be value-in-use drivers be-
cause they constituted concrete advantages that the cus-
tomers considered to be invaluable having previously
accessed the product offering. Altogether, 20 value-in-
use drivers were identified from the interviews. There-
after, the identified benefits were further classified into
separate, broader value dimensions that were given la-
bels and definitions. The outcome of this stage of the
analysis was six value-in-use dimensions: system, infra-
structure, integration, usage, relationship, and price.
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Each value-in-use dimension is summarized in Table 1
and includes the defined data, value-in-use drivers, and
representative quotations from the interviews with cus-
tomer firms.

Three key value points are applied in this study: points
of parity, points of difference, and points of contention.
Based on the value-in-use drivers and dimensions be-
low, an analysis of ABC’s current offering was conducted:

* System: The seller and the customers currently dis-
agree on the functionality compared to competing
systems on the market (implying a point of conten-
tion).

* Infrastructure: The seller and the customers agree that
the effort currently needed is less than for other op-
tions on the market and that this is a feature that
makes an offering stand out as superior or inferior
(implying a point of difference value point).

* Integration: The seller and the customers agree that
the initializing effort currently required is less than
that of other options on the market and that this is a
feature that makes an offering stand out as superior or
inferior (implying a point of difference value point).

* Usage: The seller and the customers agree that the per-
formance of the ongoing operation of the offering is
similar to other industry offerings (implying a point of
parity value point).

* Relationship: The seller and the customers agree that
the handling of customer problems is better with the
seller than with other options on the market and that
this is a feature that makes an offering stand out as su-
perior or inferior (implying a point of difference value
point).

e Price: The seller and the customers agree that the pri-
cing model of service contract fees, as opposed to a
one-off fee plus other variable costs, is better for the
seller than other options on the market and that this
is a feature that makes an offering stand out as superi-
or or inferior (implying a point of difference value
point).

Given that the structure of the newly proposed service
offering is novel to the market and very few competitive
offerings exist, competitive offering considerations (as
suggested by Barnes et al., 2009) were not relevant and
were not incorporated in the identification of value
points. Of the three most relevant value substantiation
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techniques suggested by Barnes and colleagues (2009)
and Anderson and colleagues (2006), the one that was
considered most suitable for the purposes of this case
study was value equations. Value equations are expres-
sions in words and simple mathematical operators that
demonstrate how to assess differences in functionality
or performance between a supplier offering and the
next-best alternative. In this case study, value equations
were considered more suitable than value case histories
and value calculators. Value case histories were deemed
not realistic in this case because there no current cus-
tomers for the new offering, meaning that there are not
yet any reference customers. In the context of this
study, value calculators were more appropriate in the
latter stages of service development, when sales people
need to demonstrate the value-selling approach to po-
tential customers (Anderson et al., 2006). In order to
achieve a robust value proposition, value substanti-
ations have been aligned with the value points and
value statements. The quantification was done to reflect
the standalone customer value-in-use and was not com-
pared to next-best market alternative. The three vital
elements (value point, value statement, and value sub-
stantiation) were applied to this case, and each element
was aligned with the value-in-use findings from the cus-
tomers, as summarized in Table 2.

Conclusions

This research demonstrated how data from customers
on their value-in-use of a selected offering could be
used to develop value proposition elements to align
with these insights. In so doing, it exemplifies the origin-
al value proposition elements described by Anderson,
Narus, and Van Rossum (2006), namely value points,
value statements, and value substantiation. Previous
scholarly work has focused on one or two aspects (e.g.,
Barnes et al., 2009; Macdonald et al., 2011; Yu-Lee &
Haun, 2006) but has not explored and demonstrated the
coherence that can emerge when these elements are
aligned with customer value-in-use.

A central premise of this study was the need to incorpor-
ate the customer value perspective into servitization
and value proposition research; therefore, the new
value-in-use dimensions warrant a supplementary dis-
cussion. We found that the benefits that accrue to cus-
tomers from product functionality (i.e., the system
dimension) influence customers’ business priorities
and goals. A provider’s product functionality or per-
formance is a significant resource in the customers’
value-creating process and must be carefully con-
sidered in any value assessment framework in industrial
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Table 1. Value-in-use dimensions with definitions, value-in-use drivers, and representative quotations from customer firms

Value-in-Use

Dimensions Definitions Value-in-Use Drivers Representative Quotations

System e Value-in-userelating e Highlyregulatory- “Regulatory compliance is the biggest
to the functionality compliant system reason, the driver behind the reason why
ofthe product- ) we have it [the system]...it’sa requirement

) e Accurate data collection to do business.”
service bundled (Alpha, Regional Facilities Manager)
system. ¢ Real-time and trended pha, xeg 8
reports
e Spot-onmultiple alerts

Infrastructure e Value-in-userelating e High server security “We're bringing in our own networks for

to the extent of IT automation ...and they [our network
e Large server capaci ikei i

capabilities and g pacity ngo.up] do nfotllke;t...they have their .

. timate software from a company an
other resources that e Simple network ; . pany .

ded f h i R there's vulnerability when we add a device
areneede mijn the conliguration orserver, anything, into our network.”
customer in order to il
o ] « Easy server upgrades (Alpha, Facility Manager)

optimize the fit of
the provider’s
offerings with the
customer’s
operation.

Integration e Value-in-userelating e Effortlessinstallation “L have to go through and sort of write all

to the process to Ih my installation steps down first, and then I
« Low personnel hours on i i

initialize the offering p i : haw'e to execute them in a staging

. server administration environment, and then I have to be able to
and ultimately get o .

he whole interf L Ih run it like a user acceptance testing. And
the whole 1nt-er ace * Low 'per-sonne _OL_HS on- finally, when that's all accepted, then [ can
up and running. application administration say install production and switch over.”
(Beta, IT Program Manager)

Usage ¢ Value-in-userelating ¢ Uptime data monitoring “It [a hosting service] will shift the onus to
to the experience of . ) youto give more insurance that the
the ongoing . Sustz'une-d (msura'ncej of) application is up and running and

. application functioning operating appropriately and that there's a
operation of the .
fferi « Seamless software uperades rightlevel of management and state of
ollering. pg health lookingat the application.”
(Beta, IT Program Manager)

Relationship ¢ Value-in-userelating e Highresponsetime touser- “Therewould be a lot of people needed for
to the manner and related problems support there; a lot of time there would be
urgency in which the ) somequy that would answer a phone, but

« Faster technical support the engineers that would be needed to
seller responds to
, ok licati troubleshootor a programmer or

customers * Quicker app 1'Cat10n somebody that was needed to solve the

problems. troubleshooting problem, they weren't there or they were
onvacation...”
(Gamma, Operations Engineering
Manager)

Price ¢ Value-in-userelating e Competitiveand reasonable “You make sure that you figure out what

to price — the
monetary value of
utilizing the offering.

price point for offering

customers are going to need and if it’s
goingto cost you twice as much as you
run those centres... you've got to be
competitive too at the same time.”
(Alpha, Regional Facilities Manager)
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Table 2. How customer value-in-use was aligned with value proposition elements in this research

Customer Value-in-Use

Value Proposition Flements

Dimensions Drivers Value Points Value Statements Value Substantiation
System e Regulatory-compliant Point of contention ¢ Decrease the risk and (Production cost x
system costs of non- costof goods unsold)
compliance by usinga ~ *Potential §
e Accurate data fines/year
. provableregulatory-
collection .
aligned system
e Real-time and trended X
¢ Increase operational
reports . .
efficiency through
e Multiple alerts active risk mitigation
system functionality
Infrastructure ¢ High server security Point of difference « Reduce costs by kW spent x system
Large server capacity eliminating the need operating hours/year
o Iz ver capaci
8 P for system-related x (numbelr Oli
e Simple network information personnel x hours
fiouration technol spent/year) +
contiguratl e; 1ology (operating duration
infrastructure .

o Easy server upgrades of software/server
upgrades + hours
spent x $/hour)

Integration o Effortlessinstallation Point of difference ¢ Reduce costs onserver kW spent x system
Low personnel hours and application operating hours/year

L]

p administration x (number of
onserver personnel x hours
administration ¢ Increase productivity spent/year)

by focusing on core
e Low personnel hours Y . &
. business value
on application o
. . activities
administration
Usage e Uptime data collection  Point of parity o Save time with better System operating
Sustained (insurance integration of hours/year x
R . .
o standards of (number of
of) application . personnel x hours
.. operations
functioning spent/year)
« Enjoy enhanced ease of
¢ Seamless software
use
upgrades
Relationship ¢ Quicker response time Point of difference ¢ Reduce operational 1.000-0.005%
to user-related downtime with downtime margin in
problems dedicated frontline offeringsupport
. support
¢ Up-to-speed technical PP
support
e Faster application
troubleshooting
Price e Competitive and Point of difference « Pay per use, when Customer
reasonable prices required, wherever budget/year - system
benefits/year
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markets. The manner in which customers use the pro-
vider’s offering to achieve their own goals is a key value
driver for the customer in terms of their transition to
purchase the new offerings. Hence, understanding cus-
tomers’ IT resources in light of the provider’s service
transition strategies (particularly with a hosted solu-
tion) is a key consideration. A lack of understanding in
this direction can hinder the crafting of value proposi-
tions that resonate with customers.

Usage and relationship were found to offer some bene-
fits to the customers and enabled their own creation of
value. In a significant way, quality, as articulated by the
customers in this study, is typified by the ease of applic-
ation use and sustained functionality. In the technology
acceptance literature, perceived ease of use refers to the
extent to which a person accepts that using a particular
method would not have a cost and believes that using
the technology will be effortless. In this sense, the ease
by which software upgrades are executed is crucial.

In a servitization process, identifying the relationship
dynamics that will enable the customer to achieve their
own goals is important. Findings from our study show
that the speed at which issues on the customer inter-
face are resolved by the provider has a positive reper-
cussion on the achievement of the customer’s own
goals and priorities. Examples here include quicker re-
sponse time to problems and faster application
troubleshooting. From a value-proposition perspective,
this will enable providers to highlight enhanced gains in
“faster” or “quicker” operations, which ultimately
means monetary gains for the customer.

The findings in this study show a lucid distinction
between infrastructure and integration as value-in-use
dimensions. The former relates to the physical re-
sources needed to utilize the provider’s offerings,
whereas the latter is concerned with the operational
processes required to execute and initialize the system.
An understanding of the importance of the value-in-use
dimension of integration in servitization guides the pro-
vider to reflect on which optimal solution provider role
to take on, either as systems sellers or systems integrat-
ors. Understanding pricing preferences and how they
support customers’ business goals is important for the
manufacturers, particularly as servitization tends to
move them from the traditional mode of a cost-plus pri-
cing model to a value-based pricing model.
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For managers, the findings of this study have three im-
portant implications. First, in their quest to evolve their
business model in order to harness servitization poten-
tial, manufacturers need to thoroughly understand what
customers value both in their present and proposed of-
ferings. The six value-in-use dimensions reported in this
study provide a springboard that can be used by man-
agers to understand customer value. In themselves,
these six dimensions remind managers that product and
price considerations alone are not enough when ascer-
taining customer value; other value-in-use dimensions —
those relating to customers’ own resources (i.e., infra-
structure) and the way in which they are able to effect-
ively combine (i.e., interaction) resources in an efficient
and interactional (relationship) manner to achieve the
goals that matter most to them - are also important.

Second, an important implication from this study for
managers is the need to craft value propositions from
three inter-aligned elements: value points, value state-
ments, and value substantiation. Servitization (in rela-
tion to a result-oriented typology) often proves to be a
new path for industry stakeholders — one that many cus-
tomers will grudgingly journey along. Thus, managers
must understand how each element of their business
model value propositions can be aligned to provide a co-
herent message for customers. Any savings for the cus-
tomer will mean a level of burden incurred by the
provider in the form of key resources, activities, or part-
ners; this burden will need to be assessed and the most
profitable and sustainable cost structure determined.
Servitization in manufacturing is about value and the
measurable benefits that will accrue to help the custom-
er achieve their own business goals.

Finally, communication will be imperative, particularly
when considering the transition from one-off product
sales to service contract terms. For example, value sub-
stantiations will form and justify parts of the terms in
the service contract, and this sales channel should also
be used as an awareness creation or educational docu-
ment not only for pre-contract negotiations but also
post-subscription support. Other possible key channels
are the sales team, who need to replace their push ap-
proaches with value-driven pull techniques to enable
customers to create their own value. Internal commu-
nication via channels such as the intranet is also critical
and should be used to drive the customer value lan-
guage of the servitization offering.
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“Digital is worth its weight when all parts of the choir”’
sing their respective parts in harmony to achieve a
higher purpose and make a unique impact.

Pearl Zhu
Author of Digital Maturity

Lean global startups need to internationalize early and fast. The digitalization of new
foreign market development helps them to more efficiently identify new market oppor-
tunities in global markets. With this approach, they are saving resources while develop-
ing the most attractive markets. This article examines how lean global startups develop
new foreign markets more rapidly due to digitalization. Thus, the aim is to understand
the impact of digitalization on speed of internationalization of lean global startups. The
study addresses a gap in the scholarly literature and a practical need to evaluate new
foreign markets and business opportunities more quickly and more regularly and to un-
derstand what helps lean global startups react more quickly to opportunities and
threats with respect to changing market attractiveness. Furthermore, it outlines why
and how digitalization is important throughout the internationalization process. The re-
search followed a multiple case-study design using different sources of evidence, includ-
ing 73 interviews with senior managers of lean global startups. The findings reveal that
digitalization allows lean global startups to increase decision-making efficiency and to
optimize strategies and processes for evaluating international markets. The findings
suggest that lean global startups can benefit from the use of digital technologies by ap-
plying a more efficient foreign market development process with regular reviews and a
reduced workflow, by faster mediation between local market realities and strategic
goals, by analyzing all foreign markets instead of just a sample of them, and by optimiz-
ing decision-making processes including the ability to make long-term, strategic de-

cisions due to better market information.

Introduction

Digitalization describes the integration of digital tech-
nologies into any aspect of daily life that can be digit-
ized (Gray & Rumpe, 2015; Khan, 2016). However,
Gartner (2018) defines digitalization with a more busi-
ness-oriented focus: “Digitalization is the use of digital
technologies to change a business model and provide
new revenue and value-producing opportunities; it is
the process of moving to a digital business.” Digitaliza-
tion is based on the availability of large amounts of ex-
ternal and internal (and often cloud-based) data (Gray
& Rumpe, 2015) from different sources, and data min-
ing and machine learning techniques to use it for de-
cision-related purposes, such as the identification of a
business opportunity or predictions of future market
and client behaviour (Witten et al., 2016).
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Depending on their business model, firms with digital-
ized market development processes can acquire cli-
ents from foreign markets without investing in a local
production or sales force using, for example, their web-
site traffic to identify market opportunities or online
marketing tools to acquire a global client portfolio
while remaining in their home market (Coviello et al.,
2017). The use of digital technologies allows for a high-
er speed of internationalization because they help
firms learn more quickly about new markets and to de-
velop local networks (McKinsey, 2016), resulting in
faster local product adaption and client interaction
(Autio & Zander, 2016; Coviello et al., 2017).

As new international ventures that create new market
niches using innovative technologies and new busi-
ness models (Rasmussen & Tanev, 2015; Tanev, 2017),
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it may be particularly helpful for lean global startups to
use digitalized technologies to collect and analyze data
about international markets and client feedback to
speed up decision-making processes, because they de-
pend on iterative, incremental product development
cycles. The impact of digitalization is especially high in
foreign markets, because a lean global startup needs to
create knowledge, for example, about client needs, and
it needs to develop client networks to operate success-
fully. The speed of creating this intellectual and social
capital determines the speed of internationalization
(Vahlne & Johanson, 2017). Digitalization in the sense
of predictive analytics using, for example, artificial intel-
ligence algorithms helps lean global startups to predict
the future attractiveness of foreign markets. Better pre-
dictions will increase the efficiency and quality of mar-
ket selection decisions and the opportunity to
participate in future market growth. Because lean glob-
al startups often are pioneers and global market leaders
in small, global market niches (Neubert, 2017a; Tanev,
2017), early and fast internationalization is necessary to
be competitive. Pricing is one example. Lean global
startups need to understand their own costs, as well as
market prices and their products’ value, to select cor-
rect prices and pricing models (Neubert, 2016a; 2017b).

The purpose of this study is to show that the use of di-
gital technologies in market development processes in-
creases the speed of internationalization in lean global
startups. The rationale is to close a gap in the literature
(Coviello et al., 2017; Vahlne & Johanson, 2017) to bet-
ter understand the impact of the use of digital technolo-
gies in market development processes on the speed of
internationalization. The article reports the modelling
of a process for evaluating and selecting international
markets and outlines why and how digitalization is im-
portant throughout the whole process. It aims to ex-
pand the study of international management by
including a deeper and broader range of the use of digit-
al technologies in international market development
using the example of lean global startups.

Calls for research on the impact of digitalization on in-
ternationalization by Coviello, Kano, and Liesch (2017),
Manyika and colleagues (2016), and Vahlne and Johan-
son (2017) provided impetus for this study. Merkert,
Mueller, and Hubl (2015) also stress the need for fur-
ther research about the usefulness of digitalization for
decision-making purposes. Their findings suggest that
the advantages of machine learning in decision-sup-
port systems are higher effectiveness and reduction of
manual work. Digitalization is instrumental in facilitat-
ing earlier and faster internationalization through digit-
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alized knowledge, network creation, and decision-mak-
ing processes (Coviello et al., 2017). Therefore, it should
be addressed through qualitative research methods, for
example, multiple case studies (Vahlne & Johanson,
2017) to explore and better understand the perceptions
of lean global startups about digitalization of foreign
market development.

The article is structured as follows. First, the literature
on the lean global startup model, international market
development processes, and the digitalization of inter-
national market development is reviewed. Then, the re-
search methodology, including the sampling strategy, is
described. Next, the findings about the impact of digit-
alization on foreign market development activities of
lean global startups are presented. Finally, the article
concludes with a list of key findings and recommenda-
tions.

Literature Review and Theoretical
Framework

The theoretical framework of this study is based on a re-
view of the literature regarding lean global startups
(Neubert, 2017a; Tanev, 2017) and the digitalization of
development processes for international markets.

The lean global startup model

In 2015, Rasmussen and Tanev introduced the lean
global startup as a new type of firm. A lean global star-
tup can be considered a new international venture that
creates a new market niche using innovative techno-
logy and a new business model (Tanev, 2017). A lean
global startup implements a business plan in incre-
mental and iterative product cycles (Tanev, 2017), de-
veloping modest, viable products that are tested in the
most attractive markets (Neubert, 2017a). Because of
the immediate client and market feedback in this pro-
cess, products and services can be quickly adapted to
their needs (Tanev, 2017). Lean global startups often
start their global operations through up-stream activit-
ies, such as the developing and patenting a medical ap-
plication, before engaging in downstream activities,
such as sales, pricing, and export (Neubert, 2017b).

International market development processes

According to the Uppsala internationalization process
model, firms use an establishment chain to develop to
new foreign markets (Vahlne & Johanson, 2017). As
shown in Figure 1, an establishment chain in form of a
market development process can be described as a
series of four steps: i) market evaluation and selection
phase; ii) market preparation; iii) market entry; and iv)
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Step 1 Step 2 Step 3 Step 4
Evaluation Preparation Market Growth &
& Selection Entry Development

Figure 1. Example of an international market development process (Adapted from Neubert, 2017a)

market growth and development (Neubert, 2011, 2013).
In the first step, firms collect and analyze data to under-
stand the current and future attractiveness of a foreign
market (Neubert, 2013). In the following steps, firms
might use data analytics to prepare for decisions about
market entry strategies, market entry modes (Ahi et al.,
2017), distributors or joint venture partners, marketing
campaigns, or market opportunities. Given that mar-
kets change rapidly, this market evaluation and selec-
tion process needs to be repeated regularly for every
market and might lead to different outcomes, such as a
market exit (Sapouna et al., 2018; Neubert, 2011) or a
new product launch. Structured market development
processes should increase the efficiency and the speed
of internationalization for firms of different size, in-
dustry, and market, as studied in Europe (Neubert,
2016b), Africa, Asia, and Latin America (Neubert & van
der Krogt, 2017).

Due to the large amount of existing data and a steady
stream of new data due to a fast-changing and complex
environment, the basic assumption of the current study
is that the preparation of decisions and decision-mak-
ing processes in international market development
would benefit from digitalization, thereby reducing the
evaluation and selection workflow from three tasks
(Neubert, 2011) to just one task and increasing the lim-
ited number of analyzed countries (Neubert, 2013) to
the whole population. The digitalization of the entire
market development process might increase the speed
and quality of decision-making processes, if users (e.g.,
finance managers, international marketers, or business
developers) understand the benefits and limitations of
digitalization. The faster and better a firm understands
a market and is able to develop local networks, the high-
er the speed of internationalization (Neubert, 2016b).

Digitalization of international market development

Digitalization describes the integration of digital tech-
nologies into any aspect of daily life that can be digit-
ized (Gray & Rumpe, 2015; Khan, 2016). However,
Gartner (2018) defines digitalization with a more busi-
ness-oriented focus: “Digitalization is the use of digital
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technologies to change a business model and provide
new revenue and value-producing opportunities; it is
the process of moving to a digital business.” Digitaliza-
tion is based on the availability of large amounts of ex-
ternal and internal, often cloud-based data (Gray &
Rumpe, 2015) from different sources, and data mining
and machine learning techniques to use it for decision-
related purposes, such as the identification of a busi-
ness opportunity or predictions of future market and
client behaviour (Witten et al., 2016).

One important development of digitalization is the cre-
ation of online platforms and exchanges involving eco-
nomic (e.g., Alibaba and Amazon) and social (e.g.,
LinkedIn) transactions (Coviello et al., 2017) to effi-
ciently identify sales opportunities in new foreign mar-
kets. These platforms and exchanges offer tools and
information (e.g., logistical support, export insurance,
export documentation, and financing) to execute these
sales opportunities.

Digitalization also increases the effectiveness of de-
cision-support processes and reduces the amount of as-
sociated manual work (Merkert et al., 2015). Traditional
data-driven and fact-based decision-making processes
increase the productivity and profitability of companies
by 4-7% compared to their competitors (Bohanec et al.,
2017; Miiller et al., 2018). Companies using prescript-
ive, analytics-based, machine-learning algorithms have
been shown to increase their revenues by more than
15% on average (Kawas et al., 2013).

Knowledge about foreign markets increases interna-
tional performance (Stoian et al., 2017). Digitalization
creates social data (market networks) and intellectual
data (market knowledge) about foreign markets earlier
and faster than other methods, while also improving
firms’ attractiveness, decision processes, and capabilit-
ies of decision makers (Clark et al., 2018). Although de-
cisions are often based on historical data or on
experiences from other markets, a new market entry is
a long-term investment in the future attractiveness of
an untested foreign country (Neubert, 2017a). If a firm
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decides to enter a new foreign market in a given year,
the decision is often based on historical market data
(e.g., from two or more years earlier), but the effects of
the decision (e.g., significant new clients and sales rev-
enues) will take place approximately two years later.
Therefore, predictive algorithms should be used to as-
sess future markets’ attractiveness. Although predictive
algorithms cannot eliminate uncertainty, they can im-
prove allocation of resources and prioritization of pro-
jects. International managers must manage
digitalization carefully by mediating between local mar-
ket realities and corporate goals and understanding the
limits and benefits of digitalization (Ransbotham et al.,
2015). Early warning systems that once would have
taken years to create now can be rapidly developed and
optimized from real-world data. To assess the useful-
ness of prediction models, we must evaluate them not
on their ability to recapitulate historical trends, but in-
stead on their accuracy in predicting future events.

Theoretical framework and research questions

Drawing on the review of the literature, the theoretical
framework developed for this study (Figure 2) is based
on the notion that digitalization — through the applica-
tion of a market intelligence and analysis software — will
improve learning (Neubert, 2016a) and networking abil-
ities (Neubert, 2016b) of lean global startups, which, in
turn, will lead to more efficient decision-making pro-
cesses, which will ultimately increase the speed of inter-
nationalization.

The purpose of this study has brought up the following
three research questions:

1. What are the perceptions of lean global startups
about the digitalization of foreign market develop-
ment activities?

International Learning
Ability

2. What are the perceptions of lean global startups re-
garding the expected impact of digitalization on the
speed of internationalization? ?

3. What are the perceptions of lean global startups
about the factors that determine the use and the se-
lection of software products to support digitalization?

Research Methodology

This study uses a multiple case-study research design
to answer the exploratory research questions (Yin,
2015). In contrast to an experimental design or a sur-
vey, a multiple case-study method offers greater flexibil-
ity, allows an in-depth analysis of a complex research
problem (Yin, 2015) within a highly-contextualized en-
vironment, and allows for a comparison between differ-
ent cases. This research design helps answer the
research questions because it allows the use of the rep-
lication logic as a possibility to obtain external and in-
ternal validities as well as to analyze pattern-matching
properties between theories and cases (Yin, 2015).

This study used different sources of evidence to derive
robust conclusions and to achieve construct validity.
Therefore, we applied the triangulation concept to the
data collection phase to guarantee that different
sources of evidence were used to collect data from each
case. The primary source for data collection comprised
qualitative, semi-structured, individual interviews with
73 senior managers of lean global startups. Other
sources of evidence were firm and product flyers and
brochures, corporate website, internal documents
provided by the subject matter experts, and other sec-
ondary data. The data were collected in October and
November 2017. The reliability criteria were met by us-
ing the same questionnaire, the same study protocol,

Digitalization

Decision-Making

Speed of

Processes Internationalization

International
Networking Ability

Figure 2. Theoretical framework showing how digitalization may impact the speed of internationalization
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and the same data structure in the data collection
phase. The duration of the interviews was, on average,
30 minutes. There were 73 interviews although some in-
terviewees did not answer all questions; therefore,
some results are based on fewer than 73 responses.

The data analysis followed a logical sequence starting
with an individual analysis of each interview, followed
by a cross comparison of the results to identify differ-
ences and similarities between the answers provided by
the different firms, and finally a theoretical and literal
replication using a pattern-matching approach. The
main goal of this approach is to increase the possibility
to transfer and generalize the findings to other con-
texts.

This study uses a purposive case-selection strategy.
After drawing a random sample from a database of
1,475 lean global startups, typical cases from the
sample were selected. According to Yin (2015), this
sampling strategy produces a statistically representat-
ive sample. Data saturation was achieved with 73 inter-
views (81% response rate). This relatively high sample
size allows for a better triangulation of data and helps
to strengthen the results of the whole study (Yin, 2015).
The case studies in this research project are classified
as lean global startups in the sense of new international
ventures that create a new market niche using innovat-
ive technology and a new business model (Tanev,
2017). They are high-technology firms mainly from the
IT, medical technology, and biotechnology industries.
They have developed patented technologies, including
prototypes of products, before starting with marketing
and sales activities. The lean global startups in this
sample are focused on a small global market niche us-
ing a pioneer strategy and a lean internationalization
process (Neubert, 2011, 2013) to internationalize early
and fast (Neubert, 2015).

Digitalization of Foreign Market Develop-
ment Activities

The findings of this multiple case study are presented
to answer the first research question: What are the per-
ceptions of lean global startups about the digitalization
of foreign market development activities?

Only six of the lean global startups (8%) use digitalized
international market development processes with coun-
try market data and predictive analytics in the form of
market studies to evaluate the attractiveness of foreign
markets. Most of the other lean global startups remark
that they acquire and collect market data only occasion-
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ally and for a single purpose, for example, during a mar-
ket entry project. Such data is therefore not entered in-
to their enterprise resource planning systems, nor is it
updated regularly. Another six (8%) lean global startups
are currently planning to digitalize their international
market development processes. According to the lean
global startups, the limited use of big data and predict-
ive analytics in strategic decision making can be ex-
plained by the incipient stage of the use of business
intelligence due to a relatively limited theoretical know-
ledge and missing practical experience. Our data con-
firm this statement. Only 20 (27.4%) of the lean global
startups consider their theoretical knowledge and only
14 (19.2%) rate their practical experience as high or very
high (Table 1). However, 86% of the SMEs indicate in-
terest in the topic of digitalization and willingness to ex-
plore its benefits and applications for their
organization.

The lean global startups indicate that macroeconomic
data are mostly available, but that there are very limited
sector-specific data available in industry and services
sectors. This statement is very important, because digit-
alization, and especially big data and predictive analyt-
ics, depend on the availability and the quality of data.
On the one hand, the lean global startups argue that di-
gitalization is therefore still in a premature stage and is
therefore difficult to use to support business objectives.
On the other hand, lean global startups admit that they
do not have a complete overview of the existing physic-
al and digital data in their organization and on the mar-
ket. One lean global startup mentioned that “we don’t
have the knowledge and experience to identify and to
prepare our existing data”. Finally, the majority of the
lean global startups mention that this challenge is fur-
ther complicated by a lack of data analysis and inter-
pretation capacity in their organization.

The applications of big data and predictive analytics
with the highest economic benefit are according to lean

Table 1. Knowledge (theoretical) and experience
(practical) in digitalization reported by senior managers
of lean global startups

Rating and Response Frequency

None Low High Very High
Knowledge 25(34.2%) 28(38.4%) 12(16.4%) 8(11%)
Experience 44 (60.3%) 15 (20.5%) 10 (13.7%) 4 (5.5%)
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global startup perceptions “lead generation”, “client ac-
quisition”, and “client development” in the sense of the
identification of cross-, re-, and up-selling potentials in
existing client portfolios in global markets (Figure 3).
“Sales channel optimization” follows next and de-
scribes, according to lean global startups, the selection
of the appropriate market entry mode, for example
(in)direct export, licensing, or a wholly-owned subsidi-
ary. This includes the acquisition and development of li-
censees, distribution, and joint venture partners in
steps 2 to 4 (= more efficient network creation), and the
evaluation and selection of new foreign markets in step
1 (see Figure 1) based on a more efficient creation of
market knowledge.

Lean global startups expect a high economic benefit of
digitalization because, currently, decisions about inter-
national market development activities are often based
on gut feeling, business experience, a lack of available
data and without a clear understanding of the future
market attractiveness. They assume that digitalization
will support them in creating knowledge and domestic
networks faster and with higher quality, thus reducing
client acquisition costs by increasing the efficiency of
marketing and acquisition activities (e.g., higher con-
version and client retention rates as well as higher
cross-selling, reselling, and up-selling ratios). Lean
global startups expect that this will reduce the time to
enter a new foreign market and therefore increase the

speed of internationalization. Lean global startups un-
derstand digitalization as an improved usage of internal
and external data to analyze their current situation and
to predict the future attractiveness of foreign markets.
This helps them analyze future market developments,
make faster and better-informed decisions, allocate re-
sources more efficiently to different markets, and react
more quickly to market changes.

Lean global startups perceive the additional economic
benefit of digitalization for strategic and support pro-
cesses like strategic planning, controlling, marketing
channel selection, or pricing as less of a priority — but
still important. This judgement is mainly based on the
fact that strategic and support processes already use
data analytics to prepare decisions (e.g., market re-
search).

The main finding of the first research question — What
are the perceptions of lean global startups about the di-
gitalization of foreign market development activities? —
is that only very few lean global startups have theoretic-
al knowledge about digitalization and practical experi-
ence with digitized international market development
processes. However, they expect high economic bene-
fits, especially in their international networking ability,
for example, with lead generation, client acquisition,
and client development, where they currently use no di-
gitized processes.

Price calculation 30%
Strategic planning
Controlling
Optimize customer lifetime value
Marketing channel selection
Sales channel selection

Sales channel optimization
37%
35%

Identification of new foreign markets
Client retention
Client development

Global client acquisition

L 35% |

25%

32%

42% |

37% |

Identification of decision makers

39%

Client lead-generation 41%

o

0.1 0.2

M High Economic Benefit

0.3

39% |

0.4 0.5 0.6 0.7 0.8 0.9 1

[0 Very High Economic Benefit

Figure 3. Applications of big data and predictive analytics with the highest economic benefit

timreview.ca

49



Technology Innovation Management Review

May 2018 (Volume 8, Issue 5)

The Impact of Digitalization on the Speed of Internationalization of Lean Global

Startups Michael Neubert

Expected Impact of Digitalization on Speed
of Internationalization

In this section, the findings of this multiple case study
are presented to answer the second research question:
What are the perceptions of lean global startups re-
garding the expected impact of digitalization on the
speed of internationalization?

The findings provide detailed insights into the per-
ceived impact of digitalization in terms of big data and
predictive analytics on sales performance in foreign
markets. One lean global startup sees “the main im-
pact in the acquisition of potential clients” due to a de-
creasing efficiency of sales processes. As another lean
global startup states: “We need too many leads to ac-
quire a new client” and “our client acquisition costs
are increasing”. Lean global startups indicate that pre-

dictive data can assist mainly in the acquisition of new
clients and in the estimation and the identification of
new opportunities in global markets. To a lesser ex-
tent, it can also assist in retaining clients, predicting
prices, and in competitive and risk analysis (Table 2).

The lean global startups expect a strong impact on pro-
ductivity, profitability, and sales revenues of interna-
tional operations (Table 3). Among them, 64.7% expect
a 6% or greater in productivity, especially in “the ac-
quisition of new clients”, as one senior manager re-
marks; 66.7% expect a 6% or greater increase in
profitability; and 68.6% expect a 6% or greater increase
in sales revenues. The expected impact on cost reduc-
tions is substantially lower. Only 41.2% expect 6% or
greater cost reductions, 43.1% expect between 1-5%,
and 15.7% do not expect any impact on cost reduc-
tions.

Table 2. Applications of big data and predictive analytics, as reported by senior managers of lean global startups

Rating and Response Frequency

Applications Notimportant Less Important Important VeryImportant
Acquisition of new clients 5(8.1%) 6 (9.7%) 22 (35.5%) 29 (46.8%)
Estimation of client potential 3(4.8%) 8 (12.9%) 24 (38.7%) 27 (43.5%)
Clientretention 6 (9.7%) 16 (25.8%) 23 (37.1%) 17 (27.4%)
Market opportunities 4 (6.5%) 8 (12.9%) 32 (51.6%) 18 (29%)
Foreign marketattractiveness 6 (9.7%) 18 (29%) 25 (40.3%) 13 (21%)
Pricing 4 (6.5%) 15 (24.2%) 25 (40.3%) 18 (29%)
Competitive analysis 3 (4.8%) 18 (29%) 28 (45.2%) 13 (21%)

Risk analysis 4 (6.5%) 20 (32.3%) 29 (46.8%) 9 (14.5%)

Table 3. Expected impact of digitalization on internationalization, as reported by senior managers of lean global startups

Rating and Response Frequency

No impact Improvement Improvement Great Improvement
ImpactArea (0%) (1-5%) (6-10%) (> 10%)
Productivity 5(9.8%) 13 (25.5%) 22 (43.1%) 11(21.6%)
Profitability 2(3.9%) 15(29.4%) 21(41.2%) 13 (25.5%)
Revenues 2(3.9%) 14 (27.5%) 23(45.1%) 12 (23.5%)
Costreductions 8(15.7%) 22 (43.1%) 18(35.3%) 3(5.9%)
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Next, we wanted to understand which lean global star-
tups expected the greatest positive impact. Therefore,
we divided the firms into four clusters depending on the
level of digitalization in their international market devel-
opment activities (Table 4).

The four clusters show that only six (8%) lean global
startups currently digitalize their international market
development activities. The majority of the lean global
startups is interested (42%) or is planning (30%) to digit-
alize their international market activities. Only 14 (19%)
of all lean global startups are not interested in digitaliz-
ing their international market development activities,
because they do not see any concrete benefits or use
cases.

When analyzing the results from Table 3 (here: impact
area productivity) based on the clusters of Table 4, we
see that the lean global startups in Cluster 4 typically do
not expect significant impact from digitalization (Table
5). The highest impact is expected by those lean global
startups planning to digitalize (Cluster 2), followed by
the lean global startups of currently digitalizing (Cluster
1) and interested in digitalizing (Cluster 3). This enthusi-
asm, with expectations higher than actual results, often
is caused by digitalization projects still in the imple-
mentation and optimization phase, which do not ex-
ploit the full potential of international digitalization yet.
Further analysis of the data shows that lean global star-
tups in Cluster 1 have the greatest experience and know-
ledge about international digitalization, followed by
Clusters 2, 3, and 4, thereby confirming an expected pos-
itive correlation between knowledge, experience, and
application.

The main finding of the second research question
“What are the perceptions of lean global startups regard-
ing the expected impact of digitalization on the speed of
internationalization?” is that lean global startups expect

Table 4. Clusterings of case firms depending on the
level of digitalization of international market
development activities

Cluster NumberofFirms Levelof Digitalization
1 6 (8%) Currentlydigitalizing
2 22 (30%) Planning to digitalize
3 31 (42%) Interested in digitalizing
4 14 (19%) Notinterested in digitalizing
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a significant impact of digitalization on productivity,
profitability, and sales revenues, especially through a
higher efficiency of all international learning and net-
working activities in foreign and domestic markets due
to the application of big data and predictive analytics.

Use and Selection of Software to Support Di-
gitalization

In this section, the findings of this multiple case study
are presented to answer the third research: What are
the perceptions of lean global startups about the factors
that determine the use and the selection of software
products to support digitalization?

When considering the use of a business intelligence ser-
vice in terms of big data and predictive analytics in in-
ternational market development, the lean global
startups are inhibited by a diverse set of assumptions.
Lean global startups are concerned about a lack of sup-
port in configuration and training (39%), data protec-
tion (33%), and an unclear selection, processing (41%),
and evaluation of data (i.e., a “black-box effect”) (44%).
In particular, the black-box effect prevents many lean
global startups from investing in digitalization, as justi-
fied by one lean global startup in the following way:
“How can I trust the results of the software if I don’t un-
derstand the underlying algorithms?”. “It is a real di-
lemma?”, asks another. On the one hand, lean global
startups have difficulties in trusting the software. On
the other hand, they are barely able to make important
decisions due to “missing basic information”, as several
lean global startups indicate.

The main benefit, expected by 82% of the lean global
startups, is a higher efficiency in their international
learning and networking activities. One lean global star-
tup states: “We need permanent and current market
feedback to adapt as early and as fast as possible to

Table 5. Expected impact of digitalization on
productivity of internationalization

Rating and Response Frequency

Cluster NolImpact Improvement Improvement Great Improvement

No. (0%) (1-5%) (6-10%) (> 10%)
1 0(0%) 1(25%) 2(50%) 1(25%)
2 0(0%) 2(10.5%) 10 (52.6%) 7(36.9%)
3 3(14.3%) 9 (42.9%) 7(33.3%) 2(9.5%)
4 2(28.6%) 1(14.3%) 3(42.8%) 1(14.3%)
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changing markets and client needs”. This includes big
data and predictive analytics for long-term investment
planning as well as “alerts” for short-term, tactical man-
agement to react to market opportunities or crises.

To select a business intelligence platform to support in-
ternationalization, the lean global startups will mainly
consider a solution that responds to the expected prob-
lems mentioned above. Thus, 72% of the lean global
startups would choose based on the price-performance
ratio, meaning a price that reflects the perceived value.
The second important requirement, mentioned by 66%
of the lean global startups, is the ability to integrate into
existing enterprise resource planning (ERP) applica-
tions, such as customer relationship management
(CRM) systems. Lean global startups will also consider
regular updates with current data and improved usabil-
ity (58%), efficient set-up and testing procedures (53%),
and references from existing clients (51%). Fewer lean
global startups are concerned about the size and reputa-
tion of the provider (21%), the quality of the client ser-
vice (38%), and additional services as professional
training and consulting services (43%).

In combination with the findings that address our first
research question — What are the perceptions of lean
global startups about the digitalization of foreign mar-
ket development activities? — the main challenge for pro-
viders of digitalization services is to overcome potential
deficits in theoretical knowledge and practical experi-
ence of users and to transparently demonstrate the be-
nefits and the added value of the application.

The main finding of the third research question — What
are the views of lean global startups about the factors
that determine the use and the selection of software
products to support digitalization? — is that lean global
startups need digitalized international market develop-
ment processes to increase the efficiency of their busi-
ness model. Transparency about benefits, data
collection and analysis, the ability to integrate into the
existing ERP systems, and an attractive price-perform-
ance ratio are the main decision criteria of potential
users.

Conclusions

The key findings of this survey are:

* Most lean global startups have limited theoretical
knowledge about digitalization and lack practical ex-
perience with digitalized international market develop-

ment processes.
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* Most lean global startups expect significant economic
benefits in their international networking ability — for
example, in lead generation, client acquisition, and cli-
ent development — where they currently do not use di-
gitized processes.

* Lean global startups expect a significant impact of di-
gitalization on productivity, profitability, and sales rev-
enues, especially through a higher efficiency of all
international networking and learning activities due
to the application of big data and predictive analytics.

* Lean global startups select software to support digital-
ization based on transparency about benefits, data
collection and analysis, the ability to integrate in the
existing ERP systems, and an attractive price-perform-
ance ratio.

* The main objections to selecting and using a software
tool to support digitalization include lack of support
in configuration and training; data protection; and un-
clear selection, processing, and evaluation of data
(i.e., the “black-box” effect).

The findings show that lean global startups expect a sig-
nificant impact of digitalization on internationaliza-
tion. This result confirms the findings of other studies
(Bohanec et al.,, 2017; Kawas et al., 2013; Miiller et al.,
2018). Digitalization allows lean global startups to cre-
ate knowledge and networks at a faster rate, which in-
creases the efficiency of decision-making processes,
which ultimately increases the speed of internationaliz-
ation. In detail, digitalization increases the speed of in-
ternationalization using internal and external data to
predict future market development, allowing lean glob-
al startups to act on several levels:

e applying a structured and disciplined internationaliza-
tion process with regular reviews and a reduced work-
flow (one instead of three market evaluation steps)

» mediating between local market realities and strategic
goals

e analyzing permanently all foreign markets instead of
just a sample of them

e optimizing decision-making processes and the ability
to make long-term, strategic decisions due to better
market information

The findings of this study are relevant for scholars, re-
searchers, managers, and policy makers who support
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activities that promote digitalization, to better under-
stand the impact of digitalization on internationaliza-
tion speed in lean global startups, to increase the
efficiency of decision-making processes, and to optim-
ize international market evaluation strategies, pro-
cesses, training, and (financial) support projects.

While offering new ideas for future research, a multiple
case study research design has several limitations in
scope and size. Future scholarly work should include
quantitative assessments of the perceptions of lean
global startups with qualitative and quantitative data to
provide greater clarification of the statistical signific-
ance of the study’s variables, replicate it with other
case-study firms belonging to different countries or in-
dustries and at different stages of development, and go-
ing from expectations to actual tests of the factors of
this study.
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Academic Affiliations and Funding Acknowledgements

I~ The Federal Economic Development Agency for Southern
Ontario (FedDev Ontario; feddevontario.gc.ca) is part of the
Ca I I ad Innovation, Science and Economic Development portfolio and
one of six regional development agencies, each of which helps

to address key economic challenges by providing regionally-
tailored programs, services, knowledge and expertise.

e The TIM Review receives partial funding from FedDev
Ontario's Investing in Regional Diversification initiative.

‘ Technology Innovation Management (TIM; timprogram.ca) is an
r‘j Car leton international master's level program at Carleton University in
UNIVERSITY Ottawa, Canada. Itleads to a Mas‘ter of Applied Science

(M.A.Sc.) degree, a Master of Engineering (M.Eng.) degree, or a

Master of Entrepreneurship (M.Ent.) degree. The objective of

this program is to train aspiring entrepreneurs on creating

T I " wealth at the early stages of company or opportunity lifecycles.
* The TIM Review is published in association with and receives

partial funding from the TIM program.
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