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Abstract  

User engagement and the participatory design approach are well-established in information systems 
research for many years, and several studies have investigated the challenges of user engagement 
in the innovation processes. The majority of these studies have discussed participatory design 
activities – specifically user engagement –in an organizational context. From this perspective, user 
engagement within an organization employs (relatively) mature technology, but the users are 
exclusively employees with certain levels of expertise and commitment. Therefore, the full 
spectrum of users’ perspectives is widely neglected. Accordingly, the purpose of this thesis is to 
investigate and discuss how the process of voluntary user engagement in real-life contexts (in this 
study, living labs) is shaped when the innovations are not yet mature. The objective is to propose a 
framework that addresses issues of sustainable user engagement and commitment by including the 
users’ perspectives.  To this end, the following research questions are further explored: 

RQ1: What aspects of innovation have an impact on the process of user engagement? 

RQ2: What aspects of the engagement context have an impact on the process of user engagement? 

RQ3: What aspects related to the users themselves have an impact on the process of user 
engagement?  

In order to meet the purpose of this study, the living lab was used as the context of participatory 
design activities in three different studied cases. The first living lab case was called “USEMP” and 
concerned testing and evaluation of a digital innovation with voluntary users. The second living 
lab case, “UNaLab”, incorporated ten European cities, aiming to develop nature-based solutions to 
problems in these cities following a living lab approach. The third living lab case, “U4IoT”, was 
designed to facilitate the engagement of five European Large-Scale Pilots with (current and future) 
users throughout the use and adoption of the Internet of things (IoT). 

This thesis is based on a qualitative interpretive case study approach. Beyond conducting two 
rounds of literature review, this research used multiple data collection methods within the context 
of the studied living lab cases. These included two rounds of semi-structured interviews with the 
living lab and innovation experts (24 interviews), four international workshops with 62 participants, 
and two rounds of open-ended questionnaires with 41 participants. A high-level analysis of the 
results from the three cases was also conducted through qualitative data coding, in which the results 
of all appended papers were reinterpreted, reorganized, synthesized and presented.  

This study contributes to the research on participatory design in the information systems research 
field by focusing on voluntary user engagement in living labs when the innovation is not yet mature. 
In so doing, this dissertation provides the Plan–Act–Reflect user engagement framework, which 
investigates the issues of user engagement and incorporates the perspectives of both users and 
innovation and living lab experts. The analysis of the results illustrated that user engagement in the 
living lab context is not a linear process with pre-determined entry and exit points. Instead, it is an 
iterative process characterized by complex interplay between different engagement phases, 
including cognitive engagement (plan), realize engagement (act), and engagement commitment 
(reflect). The results of this study could help participatory design practitioners, living lab 
organizers, project planners and decision makers on a larger scale – such as that of urban living 
labs – to understand not only how to engage users in the innovation processes but also how to keep 
them engaged. This may be accomplished through every part of the process, from user preparation 
to implementation to testing and adoption of innovations. 

Keywords: participatory design, user engagement, user engagement framework, user perspective, 
commitment, living lab, innovation, test, adoption 
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1 Introduction  

At this time, 55% of the world’s population lives in urban areas, and as the United Nations 
recently reported, this percentage is predicted to increase to 68% by 2050 (United Nations, 
2018). This urbanisation may pose various environmental problems and sustainability issues, 
contributing to climate change, loss of biodiversity, water scarcity and deterioration of 
natural resources (Lafortezza & Sanesi, 2019). In turn, these conditions may lead to social 
challenges such as inequality, segregation, and poverty (Voytenko et al., 2016). To develop 
innovative solutions, cities are considered milieus for developing innovations that various 
stakeholders and users can be involved in creating, implementing, testing and adopting the 
innovations (Juujärvi & Pesso, 2013; Steen & Bueren, 2017). These innovations in society 
have touched a wide range of services, from small technical innovations in developed areas, 
such smartphone applications and Internet of things (IoT) devices (Woodhead et al., 2018), 
to more complex and scaled-up socio-technical innovations that use natural ecosystems, such 
as the Nature-Based Solution (NBS) (Frantzeskaki et al., 2017, p.; Lafortezza & Sanesi, 
2019). Such innovations in various ways are information systems that, unlike traditional 
information systems, are developed outside the realms of organizations by engaging 
volunteer citizens and users (Baskerville et al., 2019; Luna-Reyes et al., 2005; Melville, 
2010; Pilemalm et al., 2007; Yoo et al., 2010). It is worth noting that in this thesis, the word 
“innovation” refers to the product, service or system (such as an IoT device, a mobile 
application, etc.) that is being developed. In addition, the term “innovation process” is used 
whenever the act or the process of innovation development is desired. 

The impacts of these innovations on people’s daily lives are both inevitable and undeniable. 
Accordingly, people morally and ethically have the right to be engaged in the development 
of innovations by which they might later be affected (Björgvinsson et al., 2010). This 
principle is in line with the participatory design approach promised in information systems 
research (Bjerknes & Bratteteig, 1995; Kensing & Blomberg, 1998; Schuler & Namioka, 
1993). When new innovations are advanced in society, the social aspects of people's 
everyday lives become intertwined with the technical aspects (Mumford, 2006; Pilemalm et 
al., 2007). Accordingly, “democratizing innovation” (von Hippel, 2005) might be affected 
by technology in several ways. Technological platforms such as Facebook, Mechanical Turk 
and Uber are examples that can positively contribute to new approaches, such as user-driven 
innovation (De Moor et al., 2010), crowdsourcing (Howe, 2006), citizen science (Nov et al., 
2011), and living labs (Bergvall-Kareborn et al., 2009; Ståhlbröst, 2008). Despite this, the 
influence of technology may challenge the fundamental democratic notion of participatory 
design. This may occur because the commercial interests of the innovation developers and 
activity organizers (smaller groups of people involved with the participatory design 
processes) are more dominant than humans needs, expectations and interests (the interests 
of the larger group, the general public) (Bødker & Kyng, 2018). This challenge becomes 
more complex when the innovation is in its early stages with a high level of uncertainty and 
immaturity, the so called “fuzzy front end” of innovation (Koen et al., 2001). In this study, 
this term denotes the stage when the innovation is in its early development stage and not yet 
mature; consequently, it is not yet commercially viable (Takey & Carvalho, 2016). In this 
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situation, engaging users in the innovation processes may not hold any particular value for 
them, which is in contrast with the core democratic idea of participatory design (Bjerknes & 
Bratteteig, 1995; Björgvinsson et al., 2010). As Dutilleul et al. (2010) argued, the cost of 
user engagement is always real, whereas the benefits users might receive from the 
innovations are uncertain. Accordingly, a sustainable user engagement and commitment – 
particularly when an innovation is immature and is iteratively improving – requires further 
understanding of the challenges of participatory design activities, particularly in real-life 
contexts.  

In this study, the term “user” signifies individuals who use the innovation either by the time 
of the activity or in the future. Therefore, this term includes real end-users of the innovation 
or potential (future) users. I hereby acknowledge that “user” is an ambiguous term that does 
not have a single, undisputable definition and refers loosely to different levels, types and 
degrees of involvement, along with different levels of knowledge and expertise. 
Nevertheless, to avoid introducing yet another term, I will use “user” interchangeably for 
participants in participatory design activities, citizens who voluntarily join such activities, 
and end-users of the final innovations. By using this term, this study will focus specifically 
on individuals as users, and thus organizations as users will be excluded. Furthermore, this 
thesis focuses on voluntary user engagement, where there is not necessarily a tie between an 
organization and users. Another term, “real-life”, will be used in this study (e.g., real-life 
context or real-life setting) to refer to situations in which users were involved in the 
innovation processes outside the realm of an organization (i.e., on the societal level, 
including users’ homes and public places, such as parks, train stations, farms, concert halls 
etc.), in which user engagement might not have been observable by the innovation 
developers and did not exist under conditions controlled by activity organizers. 

Despite this, within the traditional participatory design approach, user engagement in several 
ways is interpreted as engaging users at the latest phase of the innovation processes, when 
the innovation is being used and finally adopted by users in an organization (O’Brien et al., 
2018; Rogers, 2010). However, in participatory design activities, it is recommended that 
users be engaged during all innovation activities, including initial exploration and problem 
definition, implementation, testing and adoption of innovations (Dell’Era & Landoni, 2014). 
Consequently, user engagement is a process that does not includes only the actual user 
engagement with the technology or innovation, in which the users fulfil physical and hands-
on activities. Instead, it also reflects upon users’ motivations for and attitudes toward an 
innovation before implementation, as well as their decisions to continue or to stop using the 
innovation after the first use (O’Brien & Toms, 2008). Accordingly, in this study the term 
“user engagement” is used more as an umbrella term when referring to active engagement 
of individual users (either real or potential) throughout the innovation process, from the first 
exploration of the innovation to implementation, testing and adoption of innovations in 
participatory design activities. Moving on, the term “sustainable user engagement”, despite 
a very wide range of recent usages for the words “sustainable” and “sustainability”, refers in 
this study to the process of user engagement in which users stay engaged in the participatory 
design activities and complete all assigned tasks by a specified deadline. Finally, the term 
“commitment” refers to when the users regularly use the innovation in their real-life settings 
(engagement commitment).   
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Nevertheless, since the introduction of the participatory design concept, two major changes 
in this research direction have become clear. First, there has been a shift in participatory 
design research from the organizational context to the real-life setting with the voluntary 
users. Second, there has been a change from why user engagement in participatory design is 
important to how users should be engaged. When it comes to the first topic, expanding the 
boundaries of innovation development from the controlled environments of organizations to 
the everyday life (R. Baskerville et al., 2019) has added another layer of complexity to the 
nature of participatory design in the real-life setting (Gooch et al., 2018). As O’Brien (2018) 
highlighted, “Context is an important variable in user engagement, yet extremely challenging 
to contend with” (p. 92). This complexity can impact various aspects of user engagement, 
such as engagement quality (Saad-Sulonen et al., 2018); degree of influence over the 
innovation (Bergvall-Kåreborn et al., 2015); level of user commitment (Gooch et al., 2018); 
degree of openness (Bratteteig & Wagner, 2016) and different engagement methods 
(Glackin & Dionisio, 2016). This change of engagement scale from the organizational 
context to the context of peoples’ everyday lives necessitates more heterogeneous groups of 
users (in terms of age, gender, knowledge and expertise, etc.) who voluntarily engage in 
participatory design activities, not only to be engaged with the innovation processes but also 
to contribute to the development of society as a whole (Gooch et al., 2018).  

The shift to seeing people as active users with the power to make decisions (Bratteteig & 
Wagner, 2012) instead of considering them merely end-users of an innovation (without much 
influence over the innovation) creates numerous opportunities for innovation in cities (Wolff 
et al., 2019). However, this will pose other challenges in the participatory design approach. 
Such issues may include a lack of control over the participatory design process by innovation 
developers or activity organizers (as innovation processes in real-life contexts are not always 
observable) or reduced quality of engagement. Moreover, complexities associated with 
continuous engagement and commitment in users’ everyday contexts may occur when 
participatory design activities are carried out in real-life contexts (Bannon et al., 2018; 
Bødker & Kyng, 2018; Gooch et al., 2018; Saad-Sulonen et al., 2018). There has been some 
evidence that participatory design activities on a smaller scale are more likely to be 
successful when the boundary of engagement is limited to the organizational level, compared 
with open public spaces that are socio-technically complex (Gooch et al., 2018; Oostveen & 
Van den Besselaar, 2004). The reason behind this is that on the societal level of participatory 
design, a more heterogeneous group of users with different perspectives are engaged in the 
process, which adds another complexity to the nature of engagement (Spagnoli et al., 2019). 
In the traditional participatory design approach in information systems development, most 
users are technological experts in their fields, or they at least possess a certain level of 
knowledge about the developed system or innovation (Kensing & Blomberg, 1998). 
However, when participants are users who voluntarily engage in Participatory Design 
activities, different demographics with different levels of expertise are engaged, which 
makes it even harder for the activity organizers or innovation developers to keep them 
engaged in the process (Björgvinsson et al., 2010). Furthermore, the immaturity of 
innovation at the fuzzy front end stage adds another dimension to the complexity of user 
engagement. Therefore, this issue calls for organizing a more democratically-oriented 
environment and approach for innovation compared with the traditional organizational 
perspective on participatory design.  
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The second major change in the participatory design research stream is related to the shift 
from why the field is important to how users should be engaged in participatory design 
activities (Bødker & Kyng, 2018; Gooch et al., 2018). To date, several studies have revealed 
the positive impacts of the participatory design approach throughout the innovation 
development processes. The contributions of participatory design are not limited to user 
empowerment in the decision-making processes or democracy concerns on a societal level 
(Bødker & Kyng, 2018; Bratteteig & Wagner, 2012; Gooch et al., 2018). In addition, they 
influence the success of developed innovations (Bødker & Kyng, 2018; Carroll & Rosson, 
2007; Robertson & Simonsen, 2012) and their acceptance (Carroll & Rosson, 2007). Despite 
this, the notion of success in these studies is mainly associated with the project outcome from 
the perspective of participatory design activity organizers (i.e., the organizational 
perspective) and whether user engagement itself has been successful or not has remained 
undiscovered (Bødker & Kyng, 2018; Heeks, 1999). Even those few studies that have 
investigated the challenges of user engagement have evaluated only the impact of failed user 
engagement on the final innovation, and the reasons behind such failures have not been 
discussed in detail (Saad-Sulonen et al., 2018). One plausible explanation for this is that 
research within participatory design has mainly focused on design-related activities, such as 
workshops, brainstorming sessions and prototyping activities, so the challenges of user 
engagement have not been points of interest (Saad-Sulonen et al., 2018). In addition, studies 
that have been focused on how users should be involved in participatory design activities 
have mainly explored different methods and techniques to enable activity organizers to 
initiate user engagement. The latter includes the question of how users should be kept 
engaged and what are the issues and concerns associated with a sustainable user engagement 
in all phases of innovation processes, including regular use of innovation and these have yet 
to be adequately addressed through research (Eveleigh et al., 2014; Gooch et al., 2018; Ley 
et al., 2015; Wolff et al., 2019). However, motivating users to become engaged in activities 
does not always result in a sustainable engagement or a higher level of commitment.  
Therefore, further research is required to investigate the issues that hinder users from staying 
engaged in innovation activities, particularly when innovations are not mature enough 
(Eveleigh et al., 2014).  

The challenges of sustainable user engagement become more apparent for innovation 
developers and activity organizers when scaling up user engagement with voluntary users in 
real-life contexts. Several studies have recognized sustainable user engagement and 
commitment collectively as one of the central problems in participatory design activities 
(Righi et al., 2018; Wolff et al., 2019), as the cost of user drop-out in societal level is very 
high for the Participatory Design organizers (Gooch et al., 2018). User drop-out can be 
explained in a way that the nature of voluntary and heterogeneous user engagement and as a 
result democratization innovation can be seen as the main outcome of the activity, as oppose 
to the traditional Participatory Design where the final innovation itself is in focus (Bødker 
& Kyng, 2018). Therefore, user drop-out may be related to both the drop-out from one 
specific phase of the innovation processes and the regular use of innovation in users’ real-
life contexts. Thus, failure in user engagement and understanding the issues that hinder a 
sustainable user engagement and commitment is of vital importance and will influence the 
Participatory Design activities in different ways. Examples of the issues that arise as the 
result of failure in user engagement are lack of trust and transparency for the users to be 
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engaged into the future Participatory Design activities (Gooch et al., 2018; Spagnoli et al., 
2019); poorer quality of the final innovation with a lower user engagement rate (Bødker & 
Kyng, 2018), resulting in lower reliability, acceptability and functionality (Waller et al., 
2006); and higher cost of user engagement and reorganizing activities in case of failed user 
engagement (Gooch et al., 2018). Another important aspect of voluntary user engagement is 
that the likelihood of success with more committed users is higher than it is when the activity 
organizers need to recruit new users in different innovation phases due to a high drop-out 
rate (Eveleigh et al., 2014). Thus, it is of vital importance to investigate the process of user 
engagement and how this process is shaped by including users’ perspectives to enhance the 
understanding of user engagement in participatory design activities (Axelsson et al., 2010). 

To understand the process of user engagement incorporating user perspectives and to 
investigate the issues hindering user engagement, I used the living lab as the context of my 
study to analyse and study various cases. Living labs are generally used to manage 
innovation activities in which various stakeholders and voluntary users co-create, test and 
evaluate these innovations in collaborative, multi-contextual and real-world settings by 
focusing on both social and technical aspects (Bergvall-Kareborn et al., 2009; Leminen et 
al., 2012; Ståhlbröst, 2008). Living labs are used as the study context because they aim to 
facilitate sustainable user engagement of voluntary, heterogeneous user groups (in terms of 
age, gender, knowledge and expertise, etc.) in innovation processes when the activity is 
undertaken in real-life contexts. In many ways, such engagement represents contemporary 
participatory design activities (Björgvinsson et al., 2010; Ogonowski et al., 2013), that 
includes the challenges discussed earlier.   

Kensing and Blomberg (1998) have identified three main types of challenges in participatory 
design – namely, the politics of design; the nature of participation; and methods, tools and 
techniques of participation. These issues are intertwined and difficult to consider in isolation 
because, for example, there is much overlap between the politics of design and the nature of 
participation (Bergvall-Kåreborn & Ståhlbrost, 2008). However, the nature of participation 
as the heart of participatory design has been given little attention in participatory design 
studies, so this topic merits further research (Andersen et al., 2015). In particular, this could 
be accomplished by including not only the perspectives of activity organizers and innovation 
developers, but also those of users (Axelsson et al., 2010). In this dissertation, I will focus 
on the challenges associated with the nature of participation in innovation development 
processes in which user engagement is voluntary. Since the engagement process is not linear, 
structured or straightforward (Ståhlbröst, 2008), users may be engaged in the innovation 
processes without any prior knowledge of either these processes or the innovations 
themselves. Thus, user engagement with the technology should not be a onetime occurrence; 
rather, it should be an ongoing process (O’Brien et al., 2018). However, users may decide to 
stop participating at various phases of the engagement process. Their reasons may include 
lack of knowledge regarding the innovation before actual (physical) engagement, lack of a 
clear benefit of engaging in the innovation processes when the innovation is in its fuzzy front 
end stage, privacy and security concerns, usability and functionality issues, or even 
additional costs for the users when they must use their own resources (Georges et al., 2016; 
Ley et al., 2015). In addition, most studies of user engagement have mainly investigated and 
discussed it from the organizations’ or developers’ perspectives (Baroudi et al., 1986; 
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Gallivan & Keil, 2003; O’Brien et al., 2018), and there is a dearth of research including user 
perspectives to demonstrate how the actual user engagement process is shaped.  

1.1 Research Purpose and Research Questions 

The purpose of this thesis is to investigate and discuss how the process of voluntary user 
engagement in the living lab context is shaped. The objective is to propose a framework that 
addresses issues of sustainable user engagement and commitment by including the users’ 
perspectives. Given the challenges described in the introduction and in order to accomplish 
the purpose of this study, this thesis was guided by the following three research questions: 

RQ1: What aspects of the innovation have an impact on the process of user engagement? 

RQ2: What aspects of the engagement context have an impact on the process of user 
engagement? 

RQ3: What aspects related to the users themselves have an impact on the process of user 
engagement? 

The challenges associated with the innovation during its fuzzy front end stage will be 
addressed in RQ1. Complexities related to the real-life context in the living lab setting (such 
as observational difficulty and lack of control over the situation in people’s daily lives) will 
be discussed in the second research question. Finally, the aspects that are associated with the 
users and their engagement itself – such as the voluntary nature of engagement and 
heterogeneity of users in participatory design activities – will be addressed in RQ3. It should 
be noted that since this study investigates user engagement issues, the three research 
questions employ the word “impact” to imply that some aspect has a negative influence on 
user engagement by hindering sustainable user engagement and commitment. 

In this dissertation, the living lab context of my research was studied on two different levels. 
At the higher level, the Botnia Living Lab was used as the milieu in which different empirical 
living lab cases were conducted and studied. The first living lab case, “USEMP”, concerned 
the testing and evaluation of a digital innovation with voluntary users. The second living lab 
case, “UNaLab”, implemented urban living labs in ten different European cities to support 
the development of a nature-based solution in these cities by involving various stakeholders 
and citizens. Finally, the third living lab case, “U4IoT”, aimed to support five European 
Large-Scale Pilots to successfully engage current and future users throughout the 
development and adoption process of the Internet of Things (IoT). Common to all three 
living lab cases were the challenges that emerged involving voluntary users in the innovation 
processes. However, the nature of the innovations and engagement were at different levels 
and scales for each one.  

1.2 Research Scope and Delimitations 

This thesis uses the term “user engagement” as an umbrella term when referring to active 
engagement of individual users (including future or potential users) in innovation processes, 
including user involvement, user participation and user contribution. The majority of 
information systems literature is heavily focused on an organizational context, in which user 
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engagement employs (relatively) mature technology in an organization (Hameed et al., 2012; 
Mckeen & Guimaraes, 1997). In contrast, the core idea of user engagement in living lab 
activities is to engage users throughout the entirety of the innovation processes before it is 
formally introduced (Schuurman, 2015; Ståhlbröst, 2008). This includes exploration, 
creation, implementation, testing and evaluation and adoption of innovation. 

The primary scope of my thesis regards the discipline of information systems, with a 
particular emphasis on information systems as socio-technical systems (this perspective will 
be further discussed later in the theoretical background chapter). The living lab served as the 
context of my study, where participatory design activities with users in real-life situations 
were conducted. The process of user engagement and the issues associated with it when the 
innovation is not mature enough formed the central focus in my thesis. Hence, this thesis 
addresses the challenges of a sustainable user engagement and commitment in participatory 
design activities when context-related issues, fuzzy front end of innovation and voluntariness 
of user engagement are met. Figure 1 shows an overview of the scope of this study. 

 
Figure 1. The scope of my thesis 

1.3 Thesis Structure 

This dissertation consists of this cover manuscript and a collection of six research papers. 
The thesis is organized into seven chapters. First, an introduction to the research topic, 
research questions, research scope and delimitations are presented here in Chapter 1. Chapter 
2 gives an understanding of the theoretical backgrounds and key concepts that are used. 
Chapter 3 presents the overall research methodology applied to this thesis, in addition to 
explaining different living lab cases, data collection methods, data analysis methods and 
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research process. Chapter 4 offers a summary of the papers appended, and Chapter 5 
summarizes the analysed data using this study’s analytical lens. Next, Chapter 6 presents the 
discussion around different aspects of user engagement, as well as the way that this process 
is shaped in the Living Lab context. Chapter 7 revisits the purpose and research questions of 
this dissertation and outlines the theoretical and practical contributions of this study. The 
thesis ends with explaining both limitations and potential directions for future research, 
closed by a personal reflection on the PhD process.  
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2 Theoretical Background  

This chapter presents the theoretical areas relevant to this thesis. First, information systems 
are discussed from a socio-technical perspective (which is my own perspective on 
information systems). The next section outlines participatory design and user engagement 
concepts in more detail. Next, the living lab is presented as the context of this thesis, 
followed by the innovation decision process as the basis for developing the analytical lens 
of this study. 

2.1 Information Systems: A Socio-technical Perspective 

The information systems field has a history of more than 60 years, originating and evolving 
from the management information systems discipline (Hirschheim & Klein, 2012). Since 
then, the ongoing progress of the information systems field has made it as an independent 
discipline that has its own right (Baskerville & Myers, 2002), instead of a being a 
subcategory of management information systems research. Consequently, the information 
systems field has been recognized as a unique research discipline, and numerous research 
streams have emerged within the field. Its research themes include but not limited to 
information systems development (ISD), information systems adoption and diffusion, 
decision support systems, information systems evaluation and so forth. (Hirschheim & 
Klein, 2012).  

Due to the interdisciplinary nature of the information systems field, it has been defined and 
interpreted from various perspectives, including the following: the social perspective (Land, 
1985), the technical perspective (Davis & Olson, 1984) and the socio-technical perspective 
(Lee, 2001; Luna-Reyes et al., 2005; Mumford, 2006). Since interest has grown within this 
field, its predominantly technological focus has been influenced by sociological 
perspectives, which have attempted to explain numerous issues in its research, particularly 
through the development process (Hirschheim & Klein, 2012). In contrast to the 
technological view, which focuses mainly on software and hardware, this socio-technical 
view includes individuals as system participants and highlights their interests, skills, 
motivations, needs and social relations (Lyytinen & Newman, 2008). Seeing information 
systems as a socio-technical system, “the information systems field examines more than just 
the technological system, or just the social system, or even the two side by side; in addition, 
it investigates the phenomena that emerge when the two interact” (Lee, 2001, p. 3). 
Therefore, the socio-technical approach considers an information system to be a socio-
technical system in which a mixture of technical and social sub-systems are necessary in 
order to enable human interactions with the technology within an organization (Luna-Reyes 
et al., 2005; Lyytinen & Newman, 2008).   

Similar to the information systems field, the theory of socio-technical systems has existed 
since the 1960s, when it was initially developed in order to improve and enhance quality of 
life (Mumford, 2006). A socio-technical system is generally known as a system that 
“comprises the interaction and dependencies between aspects such as human actors, 
organizational units, communication processes, documented information, work procedures 
and processes, technical units, human-computer interactions, and competencies” (Herrmann, 
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2009, p. 336). Accordingly, socio-technical systems might consist of individual users, as 
well as technical, social, cultural and organizational components (Pilemalm et al., 2007). 
Each socio-technical system consists of two sub-systems – that is, a technical sub-system 
and social sub-system (Brooks & Anderson, 2005; Mumford, 2006). The technology that 
enables accomplishment of tasks is covered by the technical sub-system, and the individuals 
who are responsible for accomplishing the tasks are involved by means of social sub-systems 
(Palvia et al., 2001). A technological sub-system consists of tools and equipment, machines, 
and other technical devices, whereas a social sub-system includes individuals who work in 
the organization, interactions between different people in the system environment, activities 
and tasks, as well as socialization (Brooks & Anderson, 2005; Mumford, 2006). In addition, 
the socio-technical perspective highlights the point in a socio-technical system at which a 
combination of technical and social sub-systems is necessary to enable humans to interact 
with technology (Luna-Reyes et al., 2005; Lyytinen & Newman, 2008). When designing 
socio-technical systems, it is necessary to establish and maintain a balance between both 
social and technical sub-systems and to ensure proper interaction between humans and 
technology (Mumford, 2000). Beyond this, the socio-technical perspective seems more 
relevant when the aim is to focus on both technological aspects and human perspectives. 

However, the socio-technical systems approach has not been exempt from criticism. Since 
there is not always a harmonious relationship between the organizational employees and the 
information system developers, the socio-technical approach does not necessarily support 
the notion of democracy. Notably, this was one of the core arguments for introducing 
participatory design in Scandinavia (Bratteteig, 2004), which will be discussed in the next 
section in more detail. In addition, some researchers in Scandinavia have criticized the way 
that the power of decision making by users has not always been acknowledged within the 
socio-technical approach (Bansler, 1989; Bratteteig, 2004).  

Currently, information systems are more heterogeneous, more complicated to develop and 
less defined, making it difficult to bring this socio-technical perspective from an organization 
to real-life situations (Bannon et al., 2018). This complexity and the uncertainty of various 
developmental approaches in turn call for more innovative information systems that integrate 
both social and technical aspects of developed systems or innovations (Mumford, 2000). 
Therefore, information systems in many ways are innovations that are developed outside of 
organizational boundaries, in which their users are not necessarily organizational employees 
and aim to integrate both social and technical aspects of innovations in real-life settings 
(Luna-Reyes et al., 2005; Melville, 2010; Pilemalm et al., 2007; Yoo et al., 2010). 
Accordingly, innovations and the innovation development process together form the core 
focus of this study regarding both information systems and the information systems 
development process. 

2.2 Participatory Design  

One important aspect of socio-technical systems is associated with the engagement of 
individual users in the innovation and development process. Involving users in the 
development process is of essential importance (He & King, 2008; Sambamurthy & Kirsch, 
2000), and it has been acknowledged since early 1960, when the participatory design 
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tradition was pioneered in Scandinavia (Bansler, 1989; Ehn & Kyng, 1987; Iivari & 
Lyytinen, 1998). In this regard, all technical structures of the system, social interactions 
supported by the system, and other socio-technical aspects are influential by the way that 
users perceive and interpret their experiences and consequently, user behaviours are affected 
by these aspects (Di Gangi & Wasko, 2009). The core idea of participatory design is that 
people in many advanced societies expect to have a voice in the final systems or innovations 
that will influence many different aspects of their lives (Robertson & Simonsen, 2012).  

Even though participatory design as an approach has been acknowledged in a wide range of 
disciplines (with different levels of technological engagement) – including political science 
(Head, 2007), healthcare science (Langley et al., 2018) and education science (Dindler et al., 
2020; Woolner et al., 2007) – the technological aspects of innovations in participatory design 
activities have always been of fundamental importance, whether as supporting infrastructure 
for participatory design activities or as the final outcome of participatory design actions 
(Bannon et al., 2018). Although the term “democratizing innovation” (von Hippel, 2005) is 
a relatively new concept within information systems literature, the main rationale for the 
participatory design approach was to democratize workplaces in Scandinavia in the late 
1970s. This was accomplished by engaging the organizational workers in the process of 
system development (Björgvinsson et al., 2010).  

Although user engagement movement in the information systems development process 
within organizations has existed for a long time, (Barki & Hartwick, 1989; Hartwick & 
Barki, 1994),  the dominant approach was still to design systems “for” users, as promised in 
the user-centred design approach (Gulliksen et al., 2003). However, what distinguishes 
participatory design from other traditional development approaches (such as user-centred 
design) relies on active engagement of users throughout innovation processes (Robertson & 
Simonsen, 2012), as well as designing systems not only for users but “with” and “by” users 
(Briefs et al., 1983). Hence, in the participatory design approach, users are not used as the 
subject only to gain commercial benefits; they are also engaged with the goal of distributing 
decision-making power in society between different actors, including public and private 
sectors and citizens (Bergvall-Kåreborn & Ståhlbrost, 2008; Clemmensen et al., 2019; 
Gooch et al., 2018; van Waart et al., 2016).  In a study on participatory design, Pilemalm et 
al. (2007) highlighted the importance of active user engagement all the way through the 
development process and argued that this topic deserves further research. 

Previous studies within information systems literature have interchangeably used the terms 
user participation, user involvement and user engagement. However, these terms differ in 
the following respects: User participation is associated with the activities that users or their 
representatives fulfil in the development process of a system or innovation (He & King, 
2008). Thus, user participation is linked to users’ actual behaviours, such as executing 
certain activities (Barki & Hartwick, 1994; Hartwick & Barki, 1994). Despite this, the term 
“participation” itself may refer to a much broader spectrum of user participation issues in 
society and is not necessarily focused on system or innovation development activities 
(Axelsson et al., 2010).  User involvement represents a subjective psychological state, in 
which users reflect on the importance and personal relevance of a system (Barki & Hartwick, 
1989, 1994; Hartwick & Barki, 1994). Additionally, it also refers to the users’ actual power 
position within the development team and requires that users affect the outcomes of the 
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design process (Baroudi et al., 1986). Accordingly, user involvement has been employed 
when the users have the power of decision making in the process. Finally, user engagement 
is a broader concept that in many ways includes both participation and involvement 
(Axelsson et al., 2010; Bano & Zowghi, 2015) but highlights active participation or 
involvement of users throughout the whole innovation processes (Iivari et al., 2010; O’Brien 
& Toms, 2008). Thus, as stated in the introduction, in this study the term “user engagement” 
is used as an umbrella term that highlights active engagement of users in innovation 
processes, from the exploration of innovation to its design, implementation, testing and 
adoption in participatory design activities. 

Similar to the socio-technical systems approach, participatory design has faced criticism. For 
example, Kensing and Blomberg (1998) have criticized this approach, since there are few 
techniques and tools that support participatory design activities, so these activities may result 
in certain system design issues. In addition, most of participatory design activities are 
focused on engaging users during the information systems development processes rather 
than before starting the actual development activities (Champion et al., 2005). The latter 
issue was one of the main reasons for the evolution of the new participatory design 
approaches, such as living labs, which are explained in the next section. 

2.3 Living Lab as the Context 

Over the past two decades, information systems literature has emphasized the importance of 
innovativeness and creativity throughout the development process by involving individual 
users in the whole development process (Tiwana & Mclean, 2005). This is in line with the 
concept of open innovation, a term first coined by Henry Chesbrough (2003). Following this 
open innovation approach, external sources of knowledge become key contributors 
(Bengtsson et al., 2015; Ghisetti et al., 2015; Ooms et al., 2015; Rogbeer et al., 2014), and 
individual users in these innovation processes have proven to be valuable external resources 
(Jespersen, 2010). Therefore, engaging individual users in the innovation processes is one 
of the main aspects of open innovation activities, contributing to different aspects of 
developed innovations, including success, acceptance and user satisfaction (Bano & Zowghi, 
2015; Gassmann et al., 2010; Leonardi et al., 2014; Lilien et al., 2002; Lin & Shao, 2000; 
West et al., 2014). Both information systems and open innovation fields are focused on 
individual users as active participants and sources of knowledge and experience with the 
power of decision making (Jespersen, 2010; Vines et al., 2013). 

Considering information systems as a socio-technical system, the incorporation of societal 
structures and heterogeneous perspectives with technical functions has been a fundamental 
problem of socio-technical systems (Herrmann, 2009). One of the most well-known 
approaches to designing and developing innovations is the living lab, which aims to integrate 
technical and social structures in a highly complex socio-technical setting related to various 
stakeholders and their perspectives (McNeese et al., 2000). Accordingly, living labs can be 
seen as a context for facilitating the innovation processes, as they allow one to 
simultaneously focus on individuals, technologies, tasks and structures, and the interactions 
between different stakeholders (Schaffers et al., 2009). One of the fundamental premises of 
living lab activities is that individual users are voluntarily engaged to explore, co-create, test 
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and evaluate innovations in open, collaborative, multi-contextual real-world settings 
(Bergvall-Kareborn et al., 2009; Leminen et al., 2012; Ståhlbröst, 2008). In contrast with the 
traditional research and development projects, in which the prototyped products, services or 
systems are in focus (Brønnum & Møller, 2013), living labs present an outstanding approach 
that focuses on co-creative innovations (Mulder, 2012). Therefore, in the living lab context, 
the aim of user engagement is to actively engage users throughout the entire innovation 
processes, from exploring the innovation to its test and adoption in a real-life context 
(Schuurman, 2015; Ståhlbröst, 2008). Consequently, living lab research has been heavily 
inspired by both participatory design and open innovation (Björgvinsson et al., 2010; 
Dell’Era & Landoni, 2014). FormIT is one of the most well-known of such methodologies 
in the context of living labs, and it highlights the importance of user engagement (which 
reflects on participatory design). In addition, it emphasises the inclusion of external sources 
of knowledge and ideas (which reflects on open innovation) in exploration, creation, 
implementation and evaluation of concepts, prototypes and innovations in real-life settings 
(Figure 2).   

 
Figure 2. FormIT methodology (Ståhlbröst, 2008) 

At the present time, as cities increasingly become grounds for innovation, the need for new 
approaches to user engagement collaboration models and networks has grown (Evans & 
Karvonen, 2011). In order to address this growing need, the concept of the urban living lab 
has emerged. The main constructs of traditional living labs are similar overarching concept 
and urban living labs, so the distinction between the two is not clear in the literature (Steen 
& Bueren, 2017). However, what mainly distinguishes urban living labs from traditional 
living labs is that their growth activities occur on a broader urban scale, which also affects 
the way that users and other key stakeholders are engaged in the process of socio-technical 
innovation development (Schliwa, 2013). In the urban living lab, the whole city is viewed 
as a living lab, where users and other stakeholders are engaged in exploring, creating, 
developing, implementing, testing and evaluating an innovation (Veeckman, 2015). In 
practice, numerous research and development projects have employed living lab 



14 
 

methodologies to address sustainability challenges that cities are now facing (Voytenko et 
al., 2016).  

User engagement in the living lab context brings several challenges because the nature of 
user engagement is different from the traditional user participation in an organizational 
setting. There are several reasons for these challenges. First, the voluntary nature of user 
engagement in the Living Lab setting makes a sustainable engagement and commitment 
much harder (Ley et al., 2015; Ståhlbröst & Bergvall-Kåreborn, 2013). Second, when the 
boundary of innovation development expands from the organizational context to the real-
life setting, user engagement will be more challenging. That is crucial; in the living lab 
context, participatory design activities usually take place in the contexts of users’ daily lives, 
so innovation developers lack control over the innovation processes, making it difficult to 
observe users behaviours (Dell’Era & Landoni, 2014; Karin et al., 2015). Third, when users 
are engaged on a societal level, a diverse range of people of various ages, knowledge and 
skill levels, genders, demographics and cultures are involved in innovation processes. This 
adds another complexity to keep users enthusiastically engaged all over the innovation 
processes (Gooch et al., 2018; Spagnoli et al., 2019). Fourth, as stated earlier, user 
engagement in the living lab setting is a process that could start even before the innovation 
exists (exploration) and could end after the innovation was adopted for further refinement 
and development (Bergvall-Kareborn et al., 2009; Leminen et al., 2012). Thus, an innovation 
in the living lab context is generally not mature enough, and this fuzzy front end of 
innovation can in turn create a number of challenges for user engagement and commitment, 
such as high user costs without clear user benefits (Koen et al., 2001; Mensink et al., 2010), 
as well as usability and functionality issues (Dell’Era & Landoni, 2014; Georges et al., 
2016). 

2.4 Innovation Decision Process 

As briefly stated in the introduction, one of the foremost premises of participatory design is 
that users have the right to influence the final innovation through the power of decision 
making (Bergvall-Kåreborn & Ståhlbrost, 2008; Bødker & Kyng, 2018; Bratteteig & 
Wagner, 2012; Gooch et al., 2018). On the other hand, the purpose of user engagement in 
the living lab context is not only to have users test the innovation in later development stages. 
Instead, it aims at engaging users throughout the entire innovation processes, even before 
the innovation exists. This implies that user engagement is a process (O’Brien et al., 2018) 
in which users may psychologically interact with the innovations before starting their 
physical (or hands-on) activities in the process, and after using and adopting the innovation, 
they may or may not stay engaged for further refinement and development. Despite this, 
most of the information systems literature on user engagement  in innovation processes has 
focused mainly on the challenges of using and adopting the innovation when the innovation 
is relatively mature within an organizational context  (Frambach & Schillewaert, 2002; 
Hameed et al., 2012). This neglects the users’ points of view, particularly when engagement 
is voluntary and the context is beyond the scope of an organization (i.e., real-life context). 
Nevertheless, the most widely recognized theoretical basis that has focused on individual 
decisions (albeit mostly in an organizational context) – and also includes pre-existing user 
conditions for innovation engagement – is the diffusion of innovation theory, developed by 
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Rogers (2010). Despite the fact that this theory is mainly focused on the adoption phase of 
innovation, it also aims to explain the process by which users decide to engage with an 
innovation. In addition, within the innovation decision process (Rogers, 2010), user 
engagement is not only considered to be physical engagement with the innovation; different 
aspects in relation to user engagement preparation are included as well. Therefore, the 
innovation decision process is an appropriate fit for this study, as the issues related to user 
engagement may happen in various phases of the user engagement process. According to 
Rogers (2010), there are five steps for innovation adoption: knowledge, persuasion, decision, 
implementation and confirmation. Figure 3 shows an overview of the innovation decision 
process as outlined by Rogers. 

 
Figure 3. Innovation decision process (Rogers, 2010) 

Knowledge occurs when a potential user learns of the existence of an innovation and gains 
some understanding of how it is functions. Rogers (2010) proposed three types of 
knowledge: awareness knowledge, how-to knowledge, and principles knowledge. 
Awareness knowledge is knowing that the innovation exists. How-to knowledge deals with 
user understanding of how to correctly use an innovation, and principles knowledge reflects 
the level of a user’s understanding on how an innovation works. A lack of any of these three 
types of knowledge may lead to user frustration and refusal to continue engagement.  

Persuasion occurs when a potential user forms a favourable or unfavourable attitude toward 
the innovation but is open to being persuaded that the innovation holds value (the user shows 
interest). In this phase, a user mentally evaluates the possible consequences of being engaged 
with the innovation.  Persuasion is highly influenced by the initial motivation of the user and 
whether or not he or she considers engagement in the process to be beneficial (Dobbins et 
al., 2002). 

Decision occurs when a user undertakes activities that may lead to the adoption or rejection 
of the innovation (mental trial). In this phase, a user seeks more information about the 
innovation before engaging in the innovation processes. The importance of the decision 
phase is that the level of commitment is highly dependent on the decision, as it can be seen 
as a transition from phsycological to physical engagement in the innovation processes (V. 
Lee & Lin, 2008). 
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Implementation occurs when an innovation is used or practiced (i.e., tested by a user on a 
limited basis). This phase is the main step, in which users test the innovation under real-life 
conditions but on a small scale. In this phase, the barriers for engagement are mainly 
associated with the issues that prevent users from continuing to use the innovation, such as 
usability and functionality issues. 

Confirmation occurs when a user seeks support for the adoption decision in the form of 
confirmation that the decision is a correct one. Additionally, the user may reverse this 
previous decision if exposed to conflicting messages about the innovation. 

There are few information systems studies that have used technology acceptance model 
outlined by Davis (1989) as the theoretical framework to discuss the issues related to user 
engagement. However, technology acceptance model is highly focused on the technological 
aspects of user engagement, and human aspects, such as user motivations and diversity, are 
broadly ignored. This is because the technology acceptance model assumes user familiarity 
with the technology, and therefore the social and human aspects of information systems as 
socio-technical systems are widely neglected (Cushman & Klecun, 2006). Since this thesis 
focuses on voluntary engagement of heterogeneous groups of users, the technology 
acceptance model would not be a suitable choice. In the next section (research methodology), 
further details on how the innovation decision process was used to develop analytical lens 
of this study are presented and discussed. 
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3 Research Methodology 

This chapter presents the overall methodology and philosophical foundations of my thesis, 
as well as the context of my PhD study and the research projects with which I have been 
involved. In addition, it summarizes different data collection and analysis methods that I 
have used to increase trustworthiness in my research. Beyond this, it recounts my overall 
research process during my PhD education follows by a reflection on the research 
methodology.  

3.1 Qualitative Interpretive Case Study 

This thesis was conducted using a qualitative interpretive case study approach as its overall 
methodology. There are two central philosophical assumptions in social science, namely, 
epistemology and ontology (Bryman, 2016). In contrast to ontology, which involves the 
nature of reality, epistemology concerns about  how humans can learn about reality, as well 
as the relationship between the researcher and the reality being researched (Willis et al., 
2007). When it comes to the epistemological standpoint, despite many different ways of 
categorization depending to the researchers perspectives and methods of categorization, 
there are two epistemological stances that more highlighted and debated within social 
science (and thus in information systems research): interpretivism and positivism 
(Silverman, 1998; Geoff Walsham, 1995). However, Orlikowski and Baroudi (1991) 
considered the critical realism approach to be the third major philosophical standpoint within 
information systems research; it benefits from both interpretivism and positivism 
assumptions. Another research paradigm often considered to be the third major research 
approach in information systems research is design science research (Hevner et al., 2004; 
Peffers et al., 2007). The latter aims to create an artefact to solve generally ill-defined 
problems and in many ways integrates and includes both interpretivist and positivist 
approaches (Niehaves, 2007).  

Based on an individual researcher’s philosophical and methodological perspective, as well 
as his or her skills and experience, that researcher may choose one of these approaches. The 
selection of an overall research methodology is also heavily affected by the subject of the 
research and the phenomenon that is being studied. While the positivistic approach is usually 
associated with the quantitative research methods, the interpretivist paradigm mainly relies 
on qualitative methods (Klein & Myers, 1999). Nevertheless, as Orlikowski and Baroudi 
(1991) argued, “Adopting a positivistic research approach to information systems 
phenomena implies focusing on only certain aspects of the information systems 
phenomena.” (p. 8). On the other hand, the interpretivist approach assumes that knowledge 
is socially constructed; therefore, the interpretation of knowledge is dependent on the social 
context through which the knowledge was constructed (Geoff Walsham, 1995). Since user 
engagement is a social phenomenon occurring through human actions, reality is constructed 
by humans based on the interactions of users with both developers and technology (Flynn & 
Jazi, 1998). In addition, my epistemological underpinning in this thesis is built on the 
awareness that the findings would be based on the creation of knowledge, both from my 
interpretation as well as from the interpretations of the users or other research participants 
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(such as living lab experts, innovation developers, etc.). On the other end, creation of the 
technology is also socially constructed in that it could not exist without the interaction of 
humans and the technology. (Grint & Woolgar, 1997). This complexity and inter-
subjectivity regarding user engagement in information systems research – particularly from 
a socio-technical perspective – makes it even harder to find a common understanding of the 
social and technical aspects of information systems. Consequently, the knowledge regarding 
user engagement is subjective and shaped through each researcher’s interpretation. Thus, the 
qualitative interpretive approach is an appropriate research methodology for this study 
because it facilitates a higher degree of involvement between the researcher and the user. 
This is particularly important since this study aims to investigate the issues of user 
engagement from not only the points of view of living lab and innovation experts but also 
from the perspectives of the users themselves. As Yin (1994) recommended, the interpretive 
approach is an appropriate fit when the phenomenon under investigation (i.e., user 
engagement in this study) is examined from multiple perspectives, enabling cross-checking 
of the collected data. Moreover, the context of a study (in this thesis, the living lab) plays an 
important role in explaining the user engagement phenomenon, so the qualitative interpretive 
approach is this study’s most suitable candidate. Furthermore, according to Maxwell (2012), 
qualitative research is more appropriate when it is important to understand the phenomena 
connected to individuals actions and behaviours, particularly their social contexts. As 
emphasized in the introduction, this thesis aims to investigate the issues related to sustainable 
user engagement in innovation processes in which the users are real or potential users of the 
prototyped system, and the organizations as users are not within the scope of this study. In 
addition, using a living lab as the context of this study reflects Kaplan and Maxwell’s (2005) 
explanation of settings for qualitative interpretive research. That is, instead of providing a 
study’s setting, individuals are typically involved in choosing their own settings.  

One of the most common approaches to qualitative interpretive studies in information 
systems is to conduct case study research. A case study is an investigation of a phenomenon 
to understand the dynamics involved in a real-life setting where there is no evident boundary 
between the phenomenon and its context, and multiple sources of evidence are used 
(Benbasat et al., 1987; Yin, 1994). Even Yin (1994), who is recognized as an authority on 
case study research and has a positivist standpoint, mainly followed Walsham’s (1995) 
premises and described the case studies according to an interpretive approach. As Benbasat 
and his colleagues (1987) highlighted, 

[A case study aims to] examine a phenomenon in its natural setting, employing 
multiple methods of data collection to gather information from one or a few entities 
(people, groups, or organizations). The boundaries of the phenomenon are not 
clearly evident at the outset of the research and no experimental control or 
manipulation is used. (p. 370) 

Considering the term “phenomenon” in this definition, Yin (1994) also highlighted that when 
the phenomenon under research is in a context in which the researcher does not have full 
control over the situation, the best approach is to conduct one or more case studies. This 
research was well suited for a case study, given that the phenomenon being researched was 
sustainable user engagement, and the context was living lab. (In such a setting, the researcher 
lacks situational control because users are engaged in the innovation processes in their real-
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life settings.) Moreover, when it comes to participatory design studies, the aim of interpretive 
case studies is not to explain the situation in a predictive way but to enable researchers to 
make sense of the world by understanding how human relate to study phenomena (N. Iivari, 
2011). Therefore, in this dissertation I studied three different living lab cases using multiple 
data collection methods in order to draw from the rich knowledge and experience of user 
engagement by including the perspectives of various research participants. These may 
include users, potential future users, living lab experts, innovation developers, and so forth. 

3.2 Research Process  

My research began by conducting a comprehensive literature review, which aimed to 
identify, categorize and summarize existing research on why people drop-out of user studies 
before their roles have ended. The literature review was conducted on a general level (i.e., 
not focused on a specific innovation development phase or process). This was the case since 
the issue of user drop-out is an emerging topic in information systems literature, and I had 
not found any literature that specifically focused on user drop-out in the context of living 
labs. There are various reasons to start a qualitative research study and prepare data 
collection tools by reviewing relevant documents. As recommended by Strauss and Corbin 
(1998), after understanding the overall objective of study – and to formulate detailed (sub-
)research questions, reviewing previous literature can be used as the point of departure for 
less researched areas still lacking explicit boundaries between context and phenomenon 
(applicable to my own research area). Whether the researchers start working within a well-
established theoretical framework or they begin gathering data without constraining 
themselves to an explicit theory, they must be informed of the existing literature within the 
field of study (Flick, 2009). 

Beyond this, conducting a literature review is important because reviewing existing literature 
gives insights into utilizing other methods of qualitative data collection, such as semi-
structured interviews, workshops and open-ended questionnaires. Furthermore, documents 
are collectively one of the most important data sources when it comes to qualitative research 
(Kaplan & Maxwell, 2005). From this viewpoint, books, published research papers and 
conference reports can be valuable sources of knowledge. The conducted literature review 
resulted to my first research article, Paper 1. This paper helped me to better understand my 
area of study and to develop the first version of the data collection tools to begin collecting 
empirical data and put the theoretical knowledge gained from the literature review into 
practice. Notably, this was the first point in my PhD journey when I began interacting with 
users in a real-life context.  

Evidence has shown that user drop-out in the living lab context is most likely happen in the 
test phase (Georges et al., 2016). Thus, my initial round of interactions with the users to 
collect empirical data about user engagement issues involved a living lab field test that 
resulted in my second research article, Paper 2. The data collection in this phase was 
conducted through an open-ended questionnaire that was sent to the dropped out users. 
Certain researchers, such as Currie (2003), have argued that sometimes the trustworthiness 
of qualitative data which from open-ended questionnaires is higher than that from semi-
structured interviews. This is the case because all informants must answer the same questions 
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and are also able to add supplementary information when the questions are open. Therefore, 
the open-ended questionnaire is an appropriate alternative to semi-structured interviews in 
specific situations. For instance, this approach was a suitable strategy in my research, as user 
engagement in living lab activities is always voluntary (Ståhlbröst & Bergvall-Kåreborn, 
2013). Therefore, it was challenging to invite dropped out users to re-engage in the process 
for qualitative, in-depth interviews, as they had been promised they could leave at any time. 
The description and further details about the living lab field test and its follow-up 
questionnaire are presented in Section 3.4.1.  

By analysing the results of the literature review and the conducted field test, it was deemed 
of crucial importance to not only study the user engagement phenomenon from the user’s 
point of view but also to examine and investigate the challenges of sustainable user 
engagement from the living lab expert’s perspective. Including both of these perspectives is 
in line with the recommendation of conducting interpretive research on information systems 
( Klein & Myers, 1999), which recommends including multiple interpretations and includes 
various perspectives on the same issue. On the other hand, since the test period in the 
previous activity was relatively short, the identified user drop-out reasons were limited to 
those for a very specific situation. However, user engagement issues could be different in 
other living lab projects, depending on innovation type, number of users, activity duration 
and, more specifically, the phase in which users are engaged. The latter (i.e., the innovation 
process phase) motivated me to not only focus on user drop-out in the test phase but also to 
view user engagement as a process (O’Brien et al., 2018) moving from innovation 
exploration to user adoption. 

Witzel (2000) also recommended that, it would be beneficial before the interview to use an 
open-ended questionnaire to collect data, which I did. This approach helps researchers to 
develop interview protocol and aids in methodological triangulation (Flick, 2009), which is 
described in detail in Section 3.7. Accordingly, in this study, the insights gathered through 
analysing the questionnaire results were then combined with the findings from the literature 
review (Paper 1) to develop the protocol for the semi-structured interviews with the living 
lab experts. 

Kvale (1983) argued that the semi-structured interview is both the most common and the 
most powerful data collection method within qualitative research. A semi-structured 
interview records the experiences of the informants in their own words (Kaplan & Maxwell, 
2005). This type of interview includes mainly open-ended questions, and to conduct an 
effective interview, these questions must be related to the research question. In this thesis, 
the research topic’s boundaries were not entirely clear, so the interview protocol was 
developed through insights emerging from the findings of the literature review (Strauss & 
Corbin, 1998). This was done because within qualitative interviewing, the importance of 
what researchers already know is equally important to the information that they are aiming 
to collect (Leech, 2002). In studies such as this one, previous knowledge of the field will 
guide researchers to better understand how they should formulate interview questions. 

The interview results were used to create an empirically grounded definition for user drop-
out; to understand the different types of user drop-out; and to develop an empirically derived, 
comprehensive taxonomy for the various causes of drop-out in the living lab setting, as 
presented in Paper 3. During these interviews, I was also interested in gaining insight into 
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the possible consequences of user drop-out in living lab field tests, aiming to provide 
recommendations that would facilitate sustainable user engagement throughout living lab 
activities. These findings were presented and reported in Paper 4. 

Along with analysing the interview results, I decided to further explore the living lab context 
of user engagement, which aims to facilitate and foster user engagement in innovation 
development in real-life setting. As stated earlier, the concept of user engagement in this 
study includes user engagement throughout the entire innovation processes (Iivari et al., 
2010; O’Brien & Toms, 2008) and is used as an umbrella term that highlights active user 
engagement. The latter is studied from the exploration of innovation to its creation, 
implementation, testing and adoption in participatory design activities. Therefore, after 
learning the user drop-out reasons mainly in the test phase, I broadened my research scope 
to include the regular use of the innovation by the users (i.e., adoption) and to study 
impediments to innovation adoption by including the users’ perspectives. In so doing, during 
the years 2017 and 2018, I organised and facilitated several workshops to better understand 
the challenges related to the engagement context. In addition, I gathered the perspective of 
various groups of experts, researchers and users. Workshops are generally known to be an 
appropriate qualitative data collection method, as they allow extensive interaction between 
participants and researchers, enabling researchers to synthesize diverse participant 
viewpoints (Green et al., 2004; Shaw, 2006). This is in accordance with the qualitative 
interpretive research approach in information systems that recommends interactions between 
the researcher and the subjects (Klein & Myers, 1999). In addition, Paper 5 mainly comprises 
the workshop results (and a post-workshop open-ended questionnaire), which enabled me to 
better understand the living lab context and its key components. 

On the other hand, within certain workshops, the activities were mainly focused on user 
engagement issues related to innovation adoption. This activity concluded with a second 
literature review, but this one was focused on the user engagement process in relation to the 
regular use of innovations (i.e., adoption). I was thus able to develop the data collection 
instrument (i.e., semi-structured interview protocol) for the next phase of expert interviews 
from January through March 2019 with the objective of enhancing the trustworthiness of the 
findings from the previous phases of my study. The outcome of the activities in relation to 
the issues of user engagement in the adoption phase are presented in Paper 6. In addition, 
this process met the principle of suspicion of interpretive research in information systems 
(Klein & Myers, 1999). It highlights the importance of including different perspectives to 
compare different interpretations and reveal possible contradictions between the collected 
data. 

Finally, since the data collection and analysis in the three living lab cases were conducted at 
different levels and stages, a high-level analysis of the three cases as a whole based on the 
presented analytical lens was undertaken in February 2020. In so doing, all gathered data 
from the three living lab cases were combined and organized, reinterpreted and coded in 
order to synthesize the results and compare and contrast these case studies. Detailed 
information about the high-level data analysis process is presented in the section 3.6.  
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3.3 The Role of Theory 

This dissertation was not guided by a predetermined theoretical framework from the start. 
As Walsham (1995) highlighted in his work on interpretive case studies, there are three 
different ways in which a theory can be used in information systems research. Specifically, 
a theory can be involved 1) as an initial guide to begin research and collect data; 2) as part 
of data collection and analysis in the later research phases, after the initial categories and 
themes have emerged from the data; and 3) as the final outcome of a study. In this research, 
the second approach was applied to conduct the study. That is, the final analytical lens 
emerged following the combination of inductive and deductive approaches. Therefore, the 
overall process was a dialogue between empirical data and theory. The collected data in the 
early phases (i.e., in Papers 1-5, resulting from the USEMP and UNaLab case studies) was 
subjected to an inductive analysis (informed by empirical data). The next phase of this 
research was informed by theory, in which the innovation decision process (Rogers, 2010) 
was used as the theoretical framework (deductive approach) for categorization and further 
data collection (Paper 6, which resulted from the U4IoT case study). Afterward, the data 
collected by using innovation decision process theory (Rogers, 2010) were inductively 
analysed to produce the themes that answered the research questions. Consequently, the final 
analytical lens included both theory-driven and data-driven themes. As illustrated in Figure 
4, the innovation decision process theory (Rogers, 2010) was employed to develop data 
collection tools and to collect and analyse data in the second round of data collection and 
analysis, as well as to develop the overall analytical lens of the study. 

 
Figure 4. The role of theory in this study 

Accordingly, in this dissertation, the innovation decision process (Rogers, 2010) has been 
used in combination with the study’s research questions to understand the challenges to 
sustainable user engagement in the living lab context. To more clearly articulate these 
contributions to the dissertation – and to provide a means for the analysis of the complete 
empirical results – this thesis used a matrix as the analytical lens to revisit the study results 
as a whole (see Table 4 in section 3.6). This analytical lens centred on the three research 
questions of this study – that is, three major themes of sustainable user engagement 
challenges in the living lab context – and was informed by the innovation decision process 
theory (Rogers, 2010). Therefore, the analytical lens developed with one dimension 
representing the three research questions and the other dimension representing the five 
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phases of innovation decision process (Rogers, 2010). This approach was in line with the 
“theoretical thematic analysis” outlined by Braun and Clarke (2006), aiming to ensure a 
holistic interpretation of the collected data. As they recommended, this process might be 
driven by the researcher's theoretical or analytic interests and seeks themes in the context of 
the particular research questions. Therefore, an appropriate way to analyse the entire data is 
to not only consider the research questions that are driven based on empirical data and 
researchers’ interpretations of the studied phenomenon, but also to include relevant theory(/-
ies) in the high-level analysis. As Braun and Clarke (2006) argued, “A good thematic 
analysis needs to make sure that the interpretations of the data are consistent with the 
theoretical framework” (p. 94). The analytical lens of this study will be used to combine, 
reorganize, reinterpret and reanalyse the collected data as a whole. As will be seen in section 
3.6, the developed analytical lens enabled me to revisit the collected data in different phases 
of my research by considering the issues related to the context, innovation and users on the 
one hand, and the five phases of the innovation decision process (Rogers, 2010) on the other.  

3.4 Living Lab Cases 

During my PhD journey, Botnia Living Lab provided the opportunity for me to be involved 
in different living lab cases, three of which directly contributed to this research – namely, 
the USEMP project, the UNaLab project and the U4IoT project. Botnia Living Lab was 
founded in 2000 at the Luleå University of Technology (LTU) in Luleå, Sweden. The aim 
of Botnia Living Lab was to engage citizens and stakeholder organizations in an interactive 
and iterative process of innovation development, from need and idea generation through 
concept development and prototype testing to market validation. When I started my PhD 
studies, Botnia Living Labs had facilitated more than 25 research and development projects 
and had a database of more than 6,000 (potential) creative users. The living lab cases with 
which I was involved occurred from 2015 to 2020. As the theoretical background section 
explained in detail, living labs were appropriate contexts for this study, as they aim at 
facilitating the sustainable user engagement of a diverse group of voluntary users in the 
innovation processes in real-life settings. 

Within the studied cases, the innovations occurred at different levels and scales, but these 
processes all took place in the living lab setting, meaning that the users were involved in the 
project in their own real-life contexts. Accordingly, all of these projects contributed to the 
main objective of this thesis in different ways and to different extents. In the natures of these 
innovations, however, there were fundamental differences among the projects. Table 1 
shows an overview of various activities that were conducted in relation to the three living 
lab cases. Following this table, an overall view of the three living lab cases will be presented, 
along with different activities from each case.  

3.4.1 USEMP 

The first case study examined in this thesis was the USEMP project, which aimed to develop 
a framework empowering users by enhancing their control over the data they distributed or 
with which they interacted. This framework reduced the existing asymmetry between data 
processing and control means available to online social networks, as well as those afforded 
by users. 
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 Activity Focused 
RQ 

Case Paper Description Number Total 

1 Literature 
review 

RQ1, 
RQ2 

USEMP Paper 
1 

General level 
(information 
systems) 

Reviewing 44 
articles 

107 articles 

RQ1, 
RQ2, 
RQ3 

U4IoT  Paper 
6 

Adoption 
barriers in IoT 

Reviewing 63 
articles 

2 
 

Semi-
structured, 
in-depth 
interviews 
 

RQ1, 
RQ2, 
RQ3 

USEMP Papers 
3 and 
4 

Experts in 
living lab field 
testing 
focusing on 
drop-out 
reasons 

14 interviews 
(6 in Botnia 
Living Lab, 
Sweden; 8 in 
imec.livinglabs, 
Belgium) 

24 interviews 

RQ1, 
RQ2 

U4IoT  Paper 
6 

Digital 
Innovation 
(IoT) experts 

10 interviews 
 

3 Workshop 
 

RQ1, 
RQ2 

U4IoT  Paper 
6 

Digital 
Innovation 
(IoT) experts  

2 workshops 
with 20 
participants 
(workshop in 
Bilbao: 9 
participants; 
workshop in 
Vienna: 11 
participants ) 

4 workshops, 
62 participants 

RQ2, 
RQ3 

UNaLab  Paper 
5 

Workshops 
with UNaLab 
front-runner 
and follower 
city 
representatives 

2 workshops 
with 42 
participants 
(workshop in 
Genova: 35 
participants; 
workshop in 
Basaksehir: 7 
participants ) 

4 Open-ended 
questionnaire 
 

RQ1, 
RQ3  

USEMP  Paper 
2 

Completed by 
dropped out 
users from the 
living lab field 
test  

32 complete 
responses 

2 Open-ended 
questionnaires, 
41 responses 

RQ2, 
RQ3 
 

UNaLab  Paper 
5 

Completed by 
UNaLab front-
runner and 
follower city 
representatives 

9 completed 
responses 

Table 1. Overview of different activities in the three living lab cases 

The USEMP project mainly contributed to the reduction of this asymmetry and proposed a 
multidisciplinary approach motivated by the following objectives: 

• Advance the understanding of privacy concerns on the Web through an empirical 
approach that combines legal, sociological, media studies and computer science 
perspectives. These aspects reveal different facets of a problem and are essential to 
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proposing innovative privacy and personal data protection models. 
• Empower users through the introduction of semi-automatic mechanisms that assist 

in personal data management tasks. Focus on integrating insights from legal and user 
studies in multimedia information extraction tools to enhance the user experience. 

• Contribute to raising users’ awareness concerning the advantages and risks related to 
sharing personal data. Particular attention will be given to proposing means to 
understand monetisation processes that take place on OSNs and on the user-
controlled licensing of part of the personal data. 

One of the core results of the USEMP project was a tool called DataBait. The DataBait tool 
made predictions of users’ privacy dimensions by inferring online social networking profiles 
from the user data. The USEMP project adopted Facebook for its case study. Moreover, the 
tool indicated what could be inferred from a user’s profile and the effects of one’s Facebook 
friends on one’s privacy. My role in this project was to contribute to and manage the testing 
and evaluation of the DataBait tool in a living lab setting.  

Literature review 

To better understand the challenges of user engagement when the engagement is voluntary 
and the innovation is not highly mature, I first conducted a comprehensive literature review 
on this topic. This review focused on the reasons why people drop-out of user studies before 
the project or activity has ended, with a particular emphasis on voluntary user engagement 
at the fuzzy front end of the innovation stage. The literature review was conducted from 
August to November 2016 and followed a structured, concept-centric approach based on 
Webster and Watson’s (2002) recommendations. The point of departure to conduct this 
literature review was to manually search the table of contents in the core information systems 
journals, the so-called “Basket of Eight”. Following this phase, I browsed the main 
information systems conferences (namely, the ICIS, ECIS, SCIS, HICSS, AMCIS and 
PACIS). These two manual search phases were complemented by the online database search, 
including Scopus, the Web of Science and Google Scholar, to ensure that relevant articles 
were not missed. Several search terms were combined in order to extract as many relevant 
articles as possible. An overview of the search terms used in this study is given in Table 2. 

Search Term 1 Search Term 2 Search Term 3 Search Term 4 

User* Participat* Drop*out Sustainable 

Participant* Involv* Discourage* Continuous 

Customer* Engag* Withdraw* Viable 

 Contribut* Disengage* Unremitting 

Table 2. Keywords used for the literature review 

In total, 44 articles were selected and reviewed, which led to identifying the first group of 
reasons that people are not willing to stay engaged in the innovation development process 
(For more details about this study, see Paper 1). The results of this literature review were 
then used to develop the data collection tools in the USEMP project, such as a post-test open-
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ended questionnaire for the dropped out users and semi-structured interview protocols with 
living lab experts, which will be described in the following section. 

The living lab field test 

In the next step in the USEMP project, the DataBait tool was tested and evaluated in several 
iterations – namely, the pre-pilot and the actual pilot study with real users, as well as pilot 
case evaluation and lessons learned. All pilots were conducted in the context of Botnia 
Living Lab, as well as imec.livinglabs in Belgium. The actual pilot with users consisted of 
five sub-activities called MicroTasks (MicroTask1 to MicroTask5). Within each MicroTask, 
the users tested each feature of the DataBait tool, and they completed a questionnaire after 
each assigned task. The MicroTasks focused on application usability, and users’ feedback 
acted as a formative evaluation approach to further improve the DataBait application.  

Within the pilot preparation phase, a semi-structured online questionnaire was prepared to 
elicit open-ended responses from the users who completely filled out the recruitment survey 
but did not complete all of the MicroTasks (i.e., “dropped out users”). The questionnaire was 
developed and used to elicit open-ended responses from the users who were interested in 
participating in the DataBait application test but did not complete the activity (i.e., dropped 
out). The questionnaire was sent on July 2016 to 91 “dropped out users”, who did not 
complete the test of the DataBait application, and I received 32 complete responses. The 
questionnaire was designed on the basis of insights drawn from the first literature review 
findings (Paper 1) on drop-out reasons, and it consisted of two main parts. The first section 
included open-ended questions related to drop-out reasons and possible improvements to the 
process. Examples of these questions were as follows: “What were your main reasons for 
dropping out of the DataBait application development? [Please go into as much detail as 
possible, and prioritize your answers from the most important reason to the least important 
reason]” and “What could we, as organizers of the DataBait test, do in order to improve the 
field test and your engagement?” The second section included questions that reflected on 
user drop-out reasons extracted from previous literature. Examples of these questions were 
as follows: “To what extent did the functionality of the DataBait tool discourage you from 
continuing to participate in the test?” This approach was in line with Kaplan and Maxwell’s 
(2005) advice that emphasized triangulation of the results by comparing and combining the 
findings of semi-structured interviews or open-ended questionnaires with the literature 
review results. More details about this living lab study can be found in Paper 2. The 
questionnaire is given in the Appendix C. 

Semi-structured interviews 

Within the context of the USEMP case, semi-structured interviews were conducted not only 
with Botnia Living Lab experts but also using Botnia Living Lab’s external network and a 
living lab that was in close collaboration with Botnia Living Lab in the USEMP project. This 
living lab is called imec.livinglabs (previously iMinds) and is located in Belgium. Botnia 
Living Lab and imec.livinglabs were collaborating together on the USEMP project on the 
testing and evaluation of the DataBait tool. The interviews were conducted in March 2017 
with 14 living lab experts to triangulate the findings (both data and method triangulation that 
will be described in section 3.7) from the previous steps (i.e., the literature review and open-
ended questionnaire), focusing on user drop-out reasons in living lab activities (with a 
particular emphasis on field tests). Eight out of 14 interviewees were user researchers or 
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panel managers from imec.livinglabs in Belgium, and six of them were living lab researchers 
from Botnia Living Lab in Sweden. Each interview took between 50 and 90 minutes. The 
results from this step were analysed both jointly and separately in two groups in each living 
lab (i.e., Botnia and imec.livinglabs).  

To develop the interview protocols in this round of data collection, I followed the techniques 
for semi-structured interviews outlined by Leech (2002). She recommended two main types 
of questions, grand tour questions and example questions. Grand tour questions allow 
informants to freely talk about the main focus of the interview (e.g., “What were the main 
reasons that the users dropped out of the living lab user studies?” or “Based on your 
experience, what were the main consequences of user drop-out for the living lab organizers 
and the innovation?”). The interviewer always should allocate more time for these questions 
than example or prompt questions. On that note, example questions exemplify the questions 
in greater detail (e.g., “To what extent can the maturity of innovation discourage users from 
continuing to participate in living lab activities?” and “What do you recommend in order to 
reduce the user drop-out rate in living lab projects?”). Accordingly, the interview started 
with warm-up questions regarding the backgrounds of the interviewer and interviewee. It 
continued with grand tour questions, and almost half of the interview was spent on this part. 
The interviewees were asked open-questions about the living lab user studies and field test, 
drop-out and components of drop-out (e.g., definition, types of drop-out, main drop-out 
reasons and when they considered a user to have dropped out). The interview continued with 
example questions. The findings of the literature review and the open-ended questionnaire 
were used as input for developing this part of the interview protocol. The interview results 
were used to identify the main categories for drop-out and enabled me to develop a taxonomy 
of drop-out reasons (for more details, see Paper 3). The interview ended with wrap-up 
questions to ensure that all possible drop-out reasons had been discussed. For more details 
about the methods and results of this data collection wave, see Papers 3 and 4. The interview 
protocol for this round of data collection can be found in Appendix A.  

3.4.2 UNaLab 

The UNaLab project aims to develop smarter, more inclusive, more resilient, and 
increasingly more sustainable societies through innovative, nature-based solutions. The 
UNaLab partners (including 10 municipalities and members from research, business, and 
industry) have committed to addressing challenges that cities around the world are facing. 
They focus on climate and water-related issues within an innovative, citizen-driven 
paradigm. The UNaLab has three front-runner cities, Eindhoven, Genova, and Tampere, 
each with a track record of employing smart, citizen-driven solutions for sustainable 
development. These three cities will implement urban living lab demonstration areas within 
the cities. They will address identified urban climate and water-related challenges by co-
creating nature-based solutions with local stakeholders and citizens, using an innovative 
systemic decision support tool. The solutions will then be replicated in seven follower cities: 
Stavanger, Prague, Castellon, Cannes, Basaksehir, Hong Kong, and Buenos Aires. In 
addition, they will share experiences with observers, such as the City of Guangzhou and the 
Brazilian Network of Smart Cities. The follower cities will therefore work in collaboration 
with the front-runner cities to develop nature-based solutions in a co-creation approach.  
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My main role in the UNaLab project was to contribute to the development of a scientific 
living lab framework for use by UNaLab front-runner cities as urban living labs, based on 
theories and practices. The urban living lab framework ensures enhanced stakeholder and 
citizen ownership of solutions through effective, systematic involvement in co-design, co-
development and co-implementation. The urban living lab framework was built on existing 
living lab principles and best practices and has defined a common implementation model for 
urban living lab environments, including key components. It has also aimed to include 
research approaches for citizen engagement, co-creation, design, testing and evaluation in 
real-world contexts, with a focus on citizens participating as human actors in city 
development rather than as components contributing mainly data. The final output from 
these activities will be a handbook for establishing and operating urban living labs, which 
will be disseminated and exploited both within the project and beyond. The handbook is 
being developed in an iterative matter, building on the experiences of both front-runner cities 
and follower cities in the UNaLab project. 

The importance of the UNaLab project in relation to this thesis was that several reasons for 
user drop-out found in the USEMP project were closely related to the context of engagement 
(i.e., the real-life settings in living labs). Therefore, defining and understanding the context 
of user engagement is necessary, particularly when the engagement is on a societal level, 
and the scale of engagement is larger. Although the UNaLab project’s core focus of its 
conducted activities such as workshops, questionnaires, and so forth, was not on sustainable 
user engagement or commitment per se, it still provided valuable insights into the context of 
engagement (RQ2). This is of vital importance, particularly before actual engagement of the 
users in the activities (e.g., increasing citizens’ knowledge and awareness about the 
innovations in the urban living lab context and persuading them to be engaged in innovation 
development in the cities studied). Nevertheless, since the innovations in the context of the 
UNaLab project are nature-based solutions, and most are in the early development phase and 
aim to engage heterogeneous groups of citizens, this information from the UNaLab 
contributed to both RQ1 and RQ3.  

Workshops 

The data collection in the UNaLab project consisted of two workshops and a post-workshop 
open-ended questionnaire to clarify the context of urban living labs. The workshops aimed 
to develop a scientific framework for urban living labs based on available knowledge of 
living labs with the objective to provide better understanding about the key components of 
an urban living lab as the context of user engagement in the cities studied.  

The first workshop was held in November 2017 in the front-runner city of Genova, Italy, 
which involved 35 UNaLab consortium members from both front-runner and follower cities, 
as well as other living lab experts. It took approximately 60 minutes. The main focus of this 
workshop was to deepen and share the understanding of the UNaLab city representatives of 
urban living labs by reflecting on the key components of a traditional living lab – namely, 
ICT and infrastructure; management; partners and users; research and approach (Bergvall-
Kåreborn et al., 2009; Ståhlbröst, 2008) and its differences from an urban living lab. 
Moreover, discovering additional key components that were relevant in the context of urban 
living labs was of interest in this workshop. Different templates were prepared that allowed 
the participants to reflect on the living lab key components and discuss their needs and 
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expectations regarding an urban living lab. Examples of questions were as follows: What is 
the problem or challenge they aim to solve? From your perspective, what should urban living 
labs achieve in the end? What is an urban context for doing innovation activities? What is 
the innovation in your context? Who should be engaged in the innovation processes and 
how? What is the management structure for the governance of an urban living lab? More 
information about the results of this workshop is reported in Paper 5. 

The second workshop was conducted in November 2018 in the follower city of Basaksehir, 
Turkey. It aimed to increase the trustworthiness of the results from the Genova workshop, 
as well as to identify challenges of engaging citizens in the urban living lab context. This led 
to further knowledge sharing and reflective discussion regarding the engagement of citizens 
in an urban context. Seven city representatives participated in this workshop, and the 
workshop took about 80 minutes. In Paper 5, the findings from the workshops are presented. 

Open-ended questionnaire 

After analysing the results of the workshop in Basaksehir, confusion about the concept of 
urban living labs appeared. This happened because some of the UNaLab city representatives 
still did not have clear views of the key components of an urban living lab or how its context 
could affect the living lab’s objectives and outcomes. Therefore, an open-ended 
questionnaire was designed and used, in which the participating cities (front-runner and 
follower cities) responded to the questions, which mainly focused on the context of 
engagement (RQ2) in which users are involved in the innovation processes. The online 
questionnaire was sent out in December 2018, along with a reminder in January 2019, and I 
received nine responses, of which five were from the front-runner cities: two from 
Eindhoven; two from Tampere; one from Genova; and four from the follower cities 
(Basaksehir, Prague, Castellon and Stavanger). In response to questions such as “Please 
describe briefly how you have implemented (or plan to implement) your urban living lab 
and how it works (e.g., where is it located, who is responsible for it, how you engage citizens 
and other stakeholders)”, “What are the main challenges in Urban Living Labs projects?”, 
and “What are the main reasons that you have not yet implemented an urban living lab in 
your city?”, some of the city representatives highlighted the challenges that they have faced 
in engaging users in the innovation processes. The importance of user empowerment and 
active citizens that collaboratively want to contribute to the innovation processes were other 
aspects that were emphasized by city representatives. For more details about this data 
collection phase, see Paper 5. Moreover, Appendix D shows the overview of the questions 
that were used in this phase of study.  

3.4.3 U4IoT 

User Engagement for Large-Scale Pilots in the Internet of Things (U4IoT) brought together 
nine partners from five European countries. The objectives were to support five Large-Scale 
Pilots (LSPs) with user engagement and adoption, including online resources, privacy-
compliant crowdsourcing tools, guidelines and an innovative privacy game for personal data 
protection risk assessment and awareness, and online training modules. 

The partners provided direct support to mobilize user engagement with co-creative 
workshops and meetups, trainings, living lab support, and an online pool of experts to 
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address LSPs’ specific questions. The five domains that the LSPs tackled were smart cities, 
smart agriculture, wearable technologies, smart home care and autonomous driving vehicles. 

My role in the U4IoT project was first to contribute to the identifying current societal, 
ecological and ethical issues in relation to IoT development for the five LSP domains based 
on an analysis of scientific literature and interviews with users and experts in each domain. 
The societal, ethical and ecological issues analysis report particularly focused on the need 
for user engagement and co-creation, as well as guaranteeing diversity and inclusivity from 
the start in order to confront the societal challenges. The report thus allowed the LSP and 
other future IoT projects to develop a holistic view on issues regarding IoT implementation 
from the users’ perspectives and to take them into consideration when designing and 
implementing new IoT-solutions. 

The second phase, with the handbook recommendations for tackling IoT adoption barriers, 
focused on user adoption barriers and from their perspective in each of the LSP domains: the 
farmer for smart farming and food, the drivers and the passenger for autonomous driving, 
the patient and caretaker for smart health applications for the home, the citizen for smart 
cities and event attendees for wearables. A triangulation of current literature, workshops and 
IoT expert interviews identified a wide range of adoption barriers that could happen 
throughout the adoption cycle, from experimenting over trialling to use.  

Workshops 

The core activities related to this thesis within the framework of the U4IoT project consisted 
of two workshops, a literature review focusing on user adoption barriers in different IoT 
LSPs and interviewing 10 experts in the five IoT application domains. The initial workshop 
protocols for both workshops were structured according to the five phases of the innovation 
decision process outlined by Rogers (2010), as well as a preliminary phase of a literature 
review on adoption barriers in five IoT application domains. The first workshop was held 
with nine IoT users in June 2018 at the IoT week event in Bilbao, Spain and took about 105 
minutes. The second workshop was conducted in December 2018 at the ICT2018 conference 
in Vienna, Austria, with 11 IoT users in various domains, which lasted 45 minutes. 

A Reverse Brainstorming approach was used to extract as many potential barriers as possible 
in an informal, creative way. A “Reverse Brainstorming is an undirected approach in which 
a group is asked the question: In how many ways can the area under consideration give 
trouble?” (Woods & Davies, 1973, p. 26). Accordingly, the point of departure between the 
two workshops was the following question: “what can we do to discourage users from being 
engaged and adopt IoT technologies?” First, the sessions started by discussing the 
participants’ experiences of the main IoT adoption barriers and recommendations on how 
the barriers should be overcome. After clustering the identified adoption barriers, the most 
important one in relation to each of the five phases of the innovation decision process was 
discussed. The sessions ended by sharing insights of different tables and reflecting on the 
results from all of the tables. The workshops followed an interactive approach that enabled 
participants to share their user engagement experiences by means of a post-it session. As the 
results of these two workshops, several reasons that hinder user engagement in IoT Large-
Scale Pilots have been discovered and discussed. The findings and analysis from the U4IoT 
workshops are presented in Paper 6. 
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Literature review 

After analysing the results of the two workshops, it was realized that the gathered data was 
not strong enough to move forward to the next step of data collection (i.e., semi-structured 
interviews with IoT LSP representatives), which was on the U4IoT research agenda. One 
plausible explanation for this is that the U4IoT project dealt with five different IoT 
application domains (i.e., smart cities, smart agriculture, wearable technologies, smart home 
care and autonomous driving vehicles), and it was very difficult to deeply discuss the user 
engagement issues in all of these domains within the limited timeframe of two workshops. 
Therefore, another round of literature review in five IoT application domains and on four 
levels was conducted from January to March 2019. The four levels to which each of the 
LSPs belonged were the following: the infrastructural level (i.e., smart city domain); the 
organizational level (i.e., smart agriculture); the individual level (i.e., wearable sensors and 
smart healthcare) and the all-inclusive level (i.e., autonomous driving vehicles). Within this 
literature review, a concept-centric approach was followed, based on Webster and Watson’s 
(2002) recommendations. Moreover, the core journals and conferences in each of the IoT 
application domains were identified and manually searched. This phase was further 
complemented by using three online databases (namely, Google Scholar, Scopus and Web 
of Science). A backwards and forwards citation was also adopted, and in total, 63 articles 
were selected and reviewed. Different combinations of keywords were employed to conduct 
this literature review. Table 3 shows an overview of the search terms that were used during 
this process. The literature review in this phase enabled me to prepare the example questions, 
following Leech’s (2002) approach, for the next round of interviews with the IoT experts. 

Application scope Domain(s) Search term (ST) 

Infrastructural 
level 

Smart city ST1: “IoT” AND “Smart City” AND “Adoption” 

ST2: “IoT” AND “Smart Cities” AND “Adoption”  

Organizational 
level  

Smart agriculture 
& farming 

ST1: “IoT” AND “Farming” AND “Adoption” 

ST2: “IoT” AND “Agriculture” AND “Adoption” 

Individual level  Wearable sensors 
& smart healthcare 

ST1: “IoT” AND “Wearables” AND “Adoption” 

ST2: “IoT” AND “Sensors” AND “Adoption” 

All-Inclusive level  Self-driving cars ST1: “IoT” AND “Autonomous car” AND “Adoption” 

ST2: “IoT” AND “self-driving car” AND “Adoption” 

Table 3. Overview of the search terms in the U4IoT literature review 

Semi-structured interviews 

The semi-structured interviews within the context of the U4IoT project were accomplished 
in March–May 2019 with 10 experts in the IoT field with the objective of understanding user 
adoption barriers when the IoT solutions are in the early development phase. Due to the 
diverse range of user groups in different IoT domains, the interviews could greatly contribute 
to the overall aim of this thesis, providing valuable insights in relation to the complexities of 
the engagement context, user engagement challenges associated with the fuzzy front end of 
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innovation, the voluntary nature of engagement and user engagement on a larger scale. As 
in previous round of the interview, the interviews were done to enhance the trustworthiness 
of the findings from the literature review and the two conducted workshops. Similar to the 
interviews with the living lab experts in the USEMP project, I followed Leech’s (2002) 
recommendations on how to conduct semi-structured interviews. Thus, the interview 
protocols consisted of two main parts: grand tour questions and example questions. In the 
grand tour questions, the interviewees were asked open, broad questions about adoption 
barriers from the users’ perspectives in different application domains (i.e., smart cities, smart 
agriculture, wearable technologies, smart home care and autonomous driving vehicles). In 
addition, they were asked for recommendations on how these barriers could be tackled. 
Examples of these questions were as follows: “From an overarching view, what do you think 
of as the main barriers for a typical user to adopt and start using IoT solutions in [smart cities, 
smart agriculture, wearable technologies, smart home care and autonomous driving 
vehicles]?” and “From an overall perspective, what are your recommendations and 
suggestions to tackle the barriers that you mentioned in the previous question?” Within the 
example questions, the innovation decision process (Rogers, 2010) was used to discuss 
adoption barriers in various decision phases, namely, (1) knowledge, (2) persuasion, (3) 
decision, (4) implementation, and (5) confirmation. Examples of barriers for user 
engagement and adoption in each of these phases were provided according to the results of 
the literature review and the workshops. More detail about the interview results can be found 
in Paper 6. Also, the interview protocol for this phase is presented in Appendix B. 

Figure 5 shows an overview of three case studies that were discussed, as well as a timeline 
of my PhD study. It also illustrates the contributions of these activities in relation to the 
research questions and the publications. The top part of this figure illustrates the key 
activities undertaken in each of the case studies, as well as the extent to which each of the 
case studies contributed to the research questions of this thesis (a greater contribution is 
illustrated with a larger font). 

3.5 Within-case Analysis Approach 

Flick (2009) defined qualitative data analysis as “the interpretation and classification of 
linguistic or visual material collected during data collection” (p. 370). Qualitative data 
analysis often is an iterative process that aims to understand the search for coherence and 
order. Therefore, qualitative analysis can and should be started immediately after beginning 
the research, project, or activity (Kaplan & Maxwell, 2005; Maxwell, 2012) as soon as the 
data collection process begins. For example, to gain new insights into user drop-out reasons, 
during the field test process of the DataBait application in the context of the USEMP project, 
I began carrying out the data analysis in parallel with data collection by monitoring and 
documenting users’ behaviours from the first day of the field test (see more details in Paper 
2). Therefore, all user feedback during the field test was classified and coded by date and 
subject. These data were then combined with the remarks of the project events, such as 
reminders and server failures. The importance of this parallel analysis was that, for example, 
the server failures could lead to user drop-out due to the frustration that could arise from 
instability and non-functionality of the DataBait tool. 
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Figure 5. The timeline of my PhD study, as well as the contributions of the activities 

There are various ways of qualitative data analysis. Qualitative coding, analytical memos 
and narrative analysis are the most common of these methods in the field of information 
systems (Kaplan & Maxwell, 2005). Qualitative coding is the most flexible method of 
qualitative data analysis, and it allows researchers to follow an iterative process of data 
collection and data analysis (Kaplan & Maxwell, 2005). Since the most important element 
within coding analysis is being grounded in the data (Glaser & Strauss, 2009), researchers 
do not restrict themselves to a pre-established theory or categories of data. For example, 
developing a taxonomy (Stewart, 2008) could be the first step toward understanding existing 
theories with the area of research. In so doing, one important milestone in my study was to 
develop an empirically-derived taxonomy of reasons for user drop-out in the living lab 
context (as described in detail in Paper 3). This approach facilitated insights and comparisons 
of the different theoretical concepts (Kaplan & Maxwell, 2005) and enabled me to better 
understand the main groups of challenges in relation to participatory design activities that I 
needed to further investigate in the next phases of my study.  

In addition, qualitative coding was a good starting point for identifying the main concepts of 
research in qualitative data analysis (Elo & Kyngäs, 2008). Qualitative coding was done in 
different ways, depending to the data collection type and phase of data collection, as 
recommended by Mayring (2004). In the USEMP project, while analysing the results of the 
interviews with living lab experts to identify different categories of drop-out reasons, the 
coding was accomplished in three major steps. First, each apparent theme during verbatim 
analysis of interviewees was assigned a unique code (e.g., ‘1’ for issues related to interaction, 
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‘2’ for timing issues, etc.). After that, redundant or similar categories were combined and 
assigned the same code. For example, “interaction” and “communication” received the same 
code. Another example was the pairing of “timing issues” and “scheduling the activity”. 
Finally, all other remaining categories were grouped into three main meaningful themes that 
represented the theoretical framework of the study: social aspects, technical aspects, and 
socio-technical aspects (for more information, see Paper 3).  

Analytical memo was another way to analyse qualitative data in the USEMP project. 
Analytical memos are essential parts of the process of analysis, especially when it comes to 
qualitative interpretive research (Lempert, 2007). An analytical memo could be a small 
marginal comment on a transcript, a theoretical idea incorporated into field notes, or a full-
fledged analytical essay (Kaplan & Maxwell, 2005). In this way, the aim of analytical memos 
is to conceptualize the data and help researchers to identify and categorize the key concepts 
of the research topic (Lempert, 2007). As in qualitative coding, writing memos should begin 
with data collection, perhaps while interviewing or even before starting the study (Wolcott, 
2002). For this reason, during the process of real-life testing of the DataBait application, I 
began writing analytical memos immediately after starting the field test and continued memo 
writing throughout the whole process of data collection. The memos were then combined 
with the initial list of codes that was used in later analysis steps in the USEMP project. 

Qualitative data coding was also used in order to analyse the collected data in the U4IoT 
project. In doing so, regarding the interviews with IoT experts (focusing on user adoption 
barriers), all identified adoption barriers were independently and individually coded by all 
four involved researchers. This was accomplished according to the five phases of the 
innovation decision process (Rogers, 2010) – namely, knowledge (assigned code: 1), 
persuasion (assigned code: 2), decision (assigned code: 3), implementation (assigned code: 
4) and confirmation (assigned code: 5). Next, the resulting codes from each independent 
analysis were compared by all four involved researchers (investigator triangulation) in four 
joint discussion sessions, each taking approximately 120 minutes. For more details about the 
results and data analysis of the U4IoT project, see Paper 6.  

3.6 High-level Analysis Approach 

When analysing the data from all three cases as a whole – and in order to gain a holistic view 
of the collected data from different cases – a hermeneutic interpretation approach based on 
Walsham’s principles (2006) was followed to reanalyse and reinterpret the collected data. 
According to the hermeneutic interpretation approach, it is necessary that the understanding 
of the main topic of study (in this thesis, understanding the process of user engagement in 
the living lab context and issues associated with that) was matured over time while analysing 
the data. Therefore, this thesis followed an iterative qualitative data coding approach in order 
to reanalyse and synthesize the data collected in the three cases. The overall process of 
qualitative coding in this research considered six activities, which were familiarization with 
data, generating initial codes, searching for new themes, reviewing themes, defining and 
naming (refining) themes, and producing the report (Braun & Clarke, 2006). When it comes 
to the thematic analysis to meet trustworthiness, it is of vital importance to identify, organize 
and synthesize the key themes emerging from the data in an iterative way (Nowell et al., 
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2017), as will be shown in the following pages. Moreover, this approach is a practice that 
employs both deductive (theory-informed data analysis) and inductive (empirical data-
driven analysis) approaches (Braun & Clarke, 2006; Nowell et al., 2017).  

This approach is also in line with the constant comparative analysis method (Glaser, 1965), 
which is grounded in the interplay between coding and categorizing the data and allows for 
a comprehensive understanding of the gathered data from different data sources. In so doing, 
as explained in section 3.5, the coding of the collected data in the USEMP and UNaLab 
projects was purely inductive (empirical data-driven), and in the U4IoT project, the coding 
was deductive, informed by innovation decision theory (Rogers, 2010). The last coding 
iteration (for the high-level analysis) was a combination of inductive and deductive 
approaches, using the analytical lens of this thesis. This combines innovation decision theory 
(Rogers, 2010) and the three main themes of challenges of sustainable user engagement (the 
three research questions of this study). Coding examples can be found in Table 5.  

This approach is also consistent with the theoretical thematic analysis outlined by Braun and 
Clarke (2006) and aims to ensure a holistic interpretation of the collected data. As they 
recommended, within different phases of research, an iterative coding process is necessary, 
which is driven by the researcher's theoretical or analytic interest in the area. In addition, it 
seeks themes in the context of the particular research questions. In this way, all collected 
data from the three cases were combined, reorganized, reinterpreted and reanalysed to ensure 
a holistic interpretation of all collected data throughout my entire PhD studies. Table 4 shows 
an overview of the analytical lens and the codes used to analyse the results of this study.  

 Knowledge 
(K) 

Persuasion 
(P) 

Decision 
(D) 

Implementation 
(I) 

Confirmation 
(C) 

Innovation-related 
(RQ1) 

K1 P1 D1 I1 C1 

Context-related 
(RQ2) 

K2 P2 D2 I2 C2 

User-related 
(RQ3) 

K3 P3 D3 I3 C3 

Table 4. The analytical lens and the codes used to analyse the case studies 

The identified reasons from the previous phases were revisited and were each assigned an 
appropriate code. Since some of the reasons could arguably be placed in more than one 
category (as will be discussed in chapter 6, in which the user engagement framework will be 
presented), all of the identified reasons were visited and interpreted using one of the 15 codes 
in Table 5. For example, if a user had decided not to engage in participatory design activity 
due to the high data security risks, this reason could be put under D1, i.e., decision phase 
and RQ1 (when the user mentally evaluates the innovation from a security perspective). 
However, it could also be categorized under C3, i.e., confirmation phase and RQ3 (where 
the user has tested the innovation in a small basis and has not faced any data security issue 
but will not confirm his or her previous decision due to potential data security risks in the 
future). In order to clarify the coding process, Table 5 provides some examples for each of 
the codes.  
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 Knowledge Persuasion Decision Implementation Confirmation 

Innovation-
related 
(RQ1) 

• Lack of 
technical 
skills to 
work with 
the 
innovation  

• Dislikes the 
idea of 
innovation 

• Data 
Security 
issues 

• Usability 
• Functionality 
• Problem with 

installation 

• Mistrust of 
immature 
innovation  

Context-
related 
(RQ2) 

• Lack of 
information 
about the 
existence 
of the 
innovation 

• Unclear 
data 
ownership 

• Perceived 
isolation 

• Health 
concerns for 
the home 
environment 
 

• Requiring 
users’ own 
resources for 
engagement 
 

• Lack of 
interaction 
with humans 

User-
related 
(RQ3) 

• Lack of 
technical 
skills to 
work with 
the 
innovation 

• No benefit 
to the 
innovation 
 

• Social 
acceptance  
 

• Forgetfulness 
 

• Unclear data 
ownership 

• Forgetfulness 
• Data security 

concerns 
 

Table 5. Examples of coding using the analytical lens of this study 

With the aim of properly analysing data to gain thorough insight my thesis used 
Microsoft Excel 2016 as a spreadsheet tool for coding and combining the collected 
information in all rounds of coding.  

3.7 Trustworthiness  

The issue of trustworthiness becomes more crucial in qualitative research than in quantitative 
research, since the nature of qualitative data collection and analysis is subjective (Flick, 
2009). That is, even for a specific research question, researchers may use different data 
collection and analysis methods; therefore, the conclusion might be different. Elo and 
Kyngäs (2008) argued that reliability in qualitative research is different than in a quantitative 
approach. From an overarching perspective, trustworthiness in qualitative research is usually 
stronger that in quantitative research since qualitative researchers focus on the meaning, 
context and process. Therefore, the probabilities of asking wrong questions and exclusion of 
influential data are lower (Kaplan & Maxwell, 2005).  

There are various ways to increase trustworthiness of a study. Using more than one source 
of data, collecting data by using different methods and involving more than one researcher 
to collect and interpret data are the most common ways in qualitative research, so-also 
known as “triangulation” (Yin, 1994). All types of triangulation (i.e., data, method and 
investigator) increase the trustworthiness of the results and better support the conclusions of 
the study (Benbasat et al., 1987). Moreover, this approach enhances the quality of the 
research by providing the opportunity for the reader to have an alternative type of 
interpretation (Elo & Kyngäs, 2008). In this study, using different sources of data with 
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different data collection methods – such as semi-structured interviews, open-ended 
questionnaires and workshops – strengthened the trustworthiness of the findings and 
strengthened my results (Benbasat et al., 1987). However, as Flick (2009) emphasized, 
ethical consideration might be problematic while using investigator, methodological and 
data triangulation. Data overload is also another potential problem for researchers in the 
triangulation of methods or data (Kaplan & Maxwell, 2005). Therefore, researchers must be 
aware of the entire process and relevancy of the collected data in order to be able to decide 
which data should be included or excluded. In addition, triangulation is an important part of 
the guidelines for conducting interpretive research, as outlined by (Klein & Myers, 1999). 
This will be discussed in the next section (Reflection on the research process). 

In my study, triangulation was conducted at different stages, both within and between the 
three living lab case studies. In USEMP, the drop-out reasons collected from the dropped 
out users were triangulated with the interviews with the living lab experts focusing mainly 
on the drop-out reasons. In so doing, both data triangulation (i.e., collecting data about user 
drop-out using different data sources) and method triangulation (i.e., open-ended 
questionnaires, as well as semi-structured interviews) were employed in this study. 
Furthermore, since the interviews with the living lab and IoT experts were conducted and 
analysed by two researchers, an investigator triangulation was also considered. As another 
example, within the context of both the U4IoT and UNaLab cases, the data from the 
workshops were triangulated with the semi-structured interviews (in U4IoT) and open-ended 
questionnaires (in the UNaLab). Despite these within-case triangulations, the core focus of 
the activities that were conducted in both USEMP and U4IoT was the challenges of 
sustainable user engagement and commitment in users’ real-life settings. As stated in the 
coding process, several similar reasons were identified in both the U4IoT and USEMP 
projects that could prevent users from staying engaged with the innovation processes. The 
technological complexity of the innovation, privacy concerns, lack of time to test and use an 
innovation which is not mature enough and insufficient knowledge about the innovation are 
examples of the reasons that were explored and discussed in different cases. However, this 
was done in different contexts during the innovation phase. Data triangulation may enhance 
the trustworthiness of the collected data, particularly when a qualitative interpretive 
approach is followed that is heavily dependent on the researcher’s interpretation of the 
studied phenomenon (Kaplan & Maxwell, 2005). 

3.8 Reflection on the Research Process  

One of the most well-known studies on evaluating qualitative interpretive case study 
research is one by Klein and Myers (1999), in which they presented seven key principles to 
reflect and (self-)assess the quality of the conducted research. In the following paragraphs, I 
will present the seven key principles and the ways that they are reflected in my thesis.  

1. The fundamental principle of the hermeneutic circle: This is a meta-principle and 
suggests that all human understanding is achieved by iterating between considering 
the interdependent meaning of parts and the whole that they form. This principle of 
human understanding is fundamental to all the other principles. Considering this one, 
as discussed earlier, the data collections in different projects and analyses were 
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reinterpreted in the current thesis cover paper. The iteration was also explained in the 
coding process. In addition, the results from Paper 1 (the literature review on user 
drop-out) were combined with the interview results in the later stage and 
reinterpreted to be used in Papers 3 and 4. Several reasons were also common to the 
issues in relation to the adoption of the innovation, as discussed in Paper 6. When I 
revisited the data in the next phases, the understanding of certain issues had 
significantly matured (see, for example, the discussion on cost, trust and complexity 
in chapter 6). 

2. The principle of contextualization: This requires critical reflection on the social 
and historical background of the research setting so that the intended audience can 
see how the current situation under investigation emerged. This principle is clearly 
related to the context of the research settings, which enhances understanding of the 
particular context of the study. As explained in chapter 2, the living lab context of 
this study has been clearly described. Moreover, the second research question (RQ2) 
of this thesis clearly focuses on the issues related to the context of user engagement. 
Furthermore, the main contribution of the UNaLab project was to enhance 
understanding of living labs as the user engagement context, as described in Paper 5.  

3. The principle of interaction between the researchers and the subjects: This 
requires critical reflection on how the research materials (or “data”) were socially 
constructed through the interactions between the researchers and participants. For 
example, during the interviews, the informants described their own perspectives and 
interpretations of the issues and challenges of user engagement, while the discussion 
was also influenced by me as the interviewer (researcher) through conversing with 
the interviewees during the interview. In addition, new interpretations were 
generated while analysing the collected data, since in most of the cases, the data 
analysis was done by more than one researcher (see, for example, Papers 3 and 6). 
Another reflection on this principle is related to enhancing awareness and 
understanding of the user engagement phenomenon by including various 
perspectives, such as dropped out users, living lab experts and IoT experts. 

4. The principle of abstraction and generalization: This involves relating the 
idiographic details revealed by the data interpretation through the application of the 
first two principles to theoretical, general concepts describing the nature of human 
understanding and social action. With respect to this principle, the transparency of 
the collected data plays an important role in the generalization of the collected data. 
In this way, as in most of the appended papers as well as the current cover paper, 
direct quotations from the interviewees are presented. That in turn enables the readers 
to better understand how the results (e.g., the user engagement framework in this 
thesis, the taxonomy of the user drop-out reasons in Paper 3, etc.) were created and 
to what extent the findings may be generalized. The presented user engagement 
framework may be used as a basis for future user engagement research to contribute 
to the generation of related theory in this field.  

5. The principle of dialogical reasoning: This requires sensitivity to possible 
contradictions between the theoretical preconceptions guiding the research design 
and actual findings (“the story which the data tell”) through subsequent cycles of 
revision. In this regard, as discussed in detail in the analysis approach, the overall 
approach in this study is a practice that employs deductive (theory-informed data 
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analysis) and inductive (empirical data-driven analysis) approaches (Braun & Clarke, 
2006; Nowell et al., 2017). Whereas Papers 2, 3, 4 and 5 followed an inductive 
approach (empirical data-driven approach), Paper 6 applied a theory-informed 
approach in which the innovation decision process (Rogers, 2010) was used as the 
main theoretical framework of that study. Finally, the cover paper and its analytical 
lens employed both inductive and deductive approaches, combining both the 
theoretical preconceptions and the actual findings. 

6. The principle of multiple interpretations: This requires sensitivity to possible 
differences in interpretations among the participants, as are typically expressed in 
multiple narratives or stories of the same sequence of events under study. This is 
similar to multiple witness accounts of a crime. Considering this principle, as 
described in the trustworthiness section, this study employed all three methods of 
triangulation – data triangulation, method triangulation and investigator 
triangulation, in which multiple perspectives and interpretations were included in the 
research results. The living lab and IoT experts have their own perspectives and 
interpretations of the issues of user engagement, while the workshop participants 
from the U4IoT project and the users of the DataBait application in the USEMP 
project had different perspectives and interpretations about the same issues. These 
included different perspectives on complexity, cost and trust, as described later in the 
user engagement framework. As a researcher, my own interpretation was also 
influenced by these multiple perspectives, which in turn enhanced my understanding 
of the studied phenomenon.  

7. The principle of suspicion: This requires sensitivity to possible biases and 
systematic distortions in the narratives collected from the participants. This seventh 
principle is closely related to the principle of multiple interpretations (Principle 6). 
Although no obvious contradictions were noted in the data, different interpretations 
may have resulted from different informants involved in the qualitative research. For 
example, as Papers 3 and 4 highlighted, the “cost” in testing innovations can be 
considered to be the cost for users to engage in the living lab field test activities. On 
the other hand, the cost concerns in Paper 6 were mainly related to the costs of 
ownership and regular use of the innovations. Further details in this regard will be 
provided in chapter 6. In another effort related to this principle, the interviewees were 
provided this opportunity to express their ideas in a more structured way where 
applicable. This was done in the last part of the expert interviews in the USEMP 
project with the card-sorting exercise (for more details, see Paper 3).  

It should be noted that, one way to help the readers to better judge the research is to provide 
them as much transparency as possible (Klein & Myers, 1999). In so doing, I have tried to 
provide as many examples from the collected data as possible, not only in the appended 
articles but also in this cover paper as a whole. Despite the fact that the abovementioned 
principles are well established in qualitative interpretive research, they cannot guarantee the 
relevance of the research. As Walsham (2006) highlighted,  “It is insufficient to say that ‘I 
have applied the principles’. It is essential to say ‘Here are my interesting results’” (p. 326). 
In doing so, the next chapter provides an overview of my results in the format of summary 
of appended papers.   

  



40 
 

 

  



41 
 

4 Summary of Appended Papers  

This chapter summarizes the six research articles that make up the substance of my PhD 
thesis. The summaries provide the aim of each article, the overall approach for data 
collection, a summary of the results, the main outcome(s) of the study and my contributions 
to and responsibilities in each of the appended papers. Since the articles were written at 
various stages of my PhD studies, they have contributed to different extents to each of the 
research questions presented in my thesis. Table 6 shows an overview of the contribution of 
each of the appended articles to the three research questions of my thesis by grading them 
from 1 to 3. A higher number means that the question was addressed in greater detail. 

 Paper 1 Paper 2 Paper 3 Paper 4 Paper 5 Paper 6 
RQ1 2 3 3 2 1 3 
RQ2 1 2 3 3 3 2 
RQ3 1 1 3 2 2 3 

Table 6. The contributions of the appended articles to the research questions of this study 

4.1 Paper 1 

Habibipour, A., Bergvall-Kåreborn, B., & Ståhlbröst, A. (2016). How to sustain user 
engagement over time: A research agenda. In 22nd Americas Conference on Information 
Systems: Surfing the IT Innovation Wave, AMCIS 2016, San Diego, United States, 11–14 
August 2016. (Habibipour et al., 2016) 

Summary: This study was conducted as the first step toward understanding the reasons why 
people drop-out of user studies before the project or activity has ended. In this literature 
review article, the issue of user drop-out was studied on a more general level in information 
systems literature, and the study was not limited to the living lab context. In total, 44 articles 
were reviewed following a concept-centric approach, based on Webster and Watson’s (2002) 
recommendations. In this study, the core information systems journals (i.e., the basket of 
eight) and the main information systems conferences (the ICIS, AMCIS, ECIS, SCIS, 
HICSS and PACIS) were collectively used as the departure point. During the next literature 
review step, three online bibliographic databases, Scopus, Web of Science and Google 
Scholar, were searched. Finally, a backward and forward citation search was implemented.  

As the results of this literature review showed, several reasons for user drop-out were 
identified and categorized under three main themes – namely, social aspects, technical 
aspects and socio-technical aspects. In social aspects, the users’ attitudes toward engagement 
in user studies – lack of interest; lack of time; problems with using their own devices or 
consuming their internet shares; or other personal reasons, such as vacation, sickness, life 
changes, or lack of financial rewards – were the most important social aspects. Regarding 
technical issues, the functionality of the system or innovation, immaturity of the prototype, 
technical complexity and usability issues received more focus. With respect to socio-
technical aspects, data privacy and security; inappropriate communication and interaction 
platforms; and problems associated with designing tasks (lengthy tasks, complicated 
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processes, etc.) were the main drop-out reasons identified in this study. One interesting 
finding was that user engagement in the living lab context was found to be a challenging, 
complex activity due to the early phase of innovation, different user groups, voluntariness 
of engagement and the larger scale of engagement.   

Outcome: The findings of this article were used as the input for developing data collection 
tools in my thesis, such as open-ended questionnaires (used in the next phase) and semi-
structured interview protocols. Although the scope of my PhD thesis was not clear at the 
time of this study, the study contributed to the overall aim of the thesis by addressing the 
drop-out reasons on a more general level, which could to some extent be related to all three 
research questions. 

My contribution: I was responsible for conducting the literature review by collecting, 
reviewing and classifying the articles, whereas the co-authors contributed to defining the 
initial concept of the paper. In addition, I wrote the first manuscript of the article. The co-
authors helped me to narrow down the search process, structure the manuscript and finalize 
the results. The introduction and methodology sections were revised by getting feedback 
from the co-authors. 

4.2 Paper 2  

Habibipour, A., Padyab, A., Bergvall-Kåreborn, B., & Ståhlbröst, A. (2017). Exploring 
factors influencing participant drop-out behavior in a living lab environment. 
In Scandinavian Conference on Information Systems, SCIS8 (pp. 28-40). Springer, Cham. 
(Habibipour, Padyab, et al., 2017) 

Summary: The focus of this article was to identify reasons for user drop-out in the living 
lab context by engaging users to test and evaluate the DataBait application. The field test 
was done in the context of the USEMP project. This phase of the DataBait application 
development consisted of five sub-activities called MicroTasks (MicroTask1 through 
MicroTask5) and lasted for 34 days. Within each MicroTask, the users tested each feature 
of the DataBait tool, and they completed a questionnaire after completing each task. In order 
to further investigate some of the drop-out reasons that were identified in the literature 
review (i.e., Paper 1), different strategies were applied to the field test. In addition, a post-
test open-ended questionnaire was developed to explore drop-out reasons in the living lab 
context. In doing so, the users (i.e., 118 volunteers who expressed their willingness to 
participate in the field test) were divided into two groups, in which different kinds of 
incentivisation and different timing approaches (fixed timing verses flexible timing) were 
applied. The drop-out questionnaire was sent to all users who completed the intake survey 
but did not complete the assigned task within the specified deadline. As stated in the research 
methodology chapter, and in parallel with other activities in the field test, other influential 
factors on user drop-out were carefully examined and considered (e.g., in this field test, 
major server failure caused many drop-outs, etc.).  

In this field test, only 27 out of 118 registered users completed the DataBait test, and 91 of 
them did not complete the assigned tasks (i.e., they dropped out). The drop-out questionnaire 
was sent to all dropped out users, and 32 complete responses were received. The main drop-
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out reasons in this user study was that the innovation was in its early development phase and 
was not mature enough. However, conducting the test in the middle of July, when people are 
usually on vacation, task complexity and forgetfulness of the users were also frequently 
mentioned in the questionnaire. Strict, fast deadlines for the MicroTasks; privacy and 
security concerns; and a lack of user time were other drop-out reasons cited in this study. 
These findings confirmed that the fuzzy front end of innovation has a notable impact on 
continuous user engagement in the living lab context. Beyond this, in contrast to the 
organizational context, when participation was voluntary, even though users were supposed 
to be incentivized with monetary payments, this was not enough motivation for them to stay 
engaged. Additionally, other issues also may have discouraged them from being engaged in 
the innovation processes. 

Outcome: The results of this study were used to further revise and complete the drop-out 
reasons that were previously extracted from the literature. Next, they were used to develop 
the semi-structured interview protocol for the next phase of my PhD study, which entailed 
interviews with living lab experts. Notably, this study enabled me to more clearly understand 
the subject of my study. For example, the challenges of user engagement at the fuzzy front 
end of innovation (RQ1) were explored. Moreover, issues related to the scaled-up 
engagement in participatory design activities (RQ3) and the challenges that the real-life 
context created for user engagement (RQ2) were also emphasized. 

My contribution: I wrote the initial draft of this paper. I was also responsible for collecting 
data related to drop-out throughout the living lab field test conducted. The interactions with 
the test users and post-test questionnaire were my responsibilities as well. I also conducted 
the bulk of the data analysis. The co-authors helped me to define the field test strategy and 
contributed focused text, language checks and disposition of the article. Finally, the 
introduction and discussion sections were co-authored. 

4.3 Paper 3  

Habibipour, A., Georges, A., Ståhlbröst, A., Schuurman, D., & Bergvall-Kåreborn, B. 
(2018). A taxonomy of factors influencing drop-out behaviour in living lab field 
tests. Technology Innovation Management Review, 8(5). (Habibipour, Georges et al., 2018) 

Summary: The aims of this article were threefold: to present an empirically derived 
taxonomy for the user drop-out reasons; to provide a definition of user drop-out in the living 
lab context (with a particular emphasis on field tests); and to understand the extent to which 
each of these reasons have an impact on user drop-out. Considering the previous phases of 
data collection (i.e., the literature review in Paper 1 and the open-ended questionnaire in 
Paper 2), it was crucial to include another perspective on the focused study phenomenon 
(user drop-out). Accordingly, 14 semi-structured interviews with living lab experts were 
conducted to enhance the trustworthiness of the collected data in the previous phase. In 
addition, this enabled me to extract other reasons for user drop-out I had not previously 
learned from the literature or from the living lab user study. The interviews were done in 
two European living labs (i.e., six interviews at Botnia Living Lab and eight interviews at 
imec.livinglabs).  
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The results of this paper were used to develop a taxonomy of user drop-out reasons in the 
living lab context by considering socio-technical systems as the theoretical framework of 
this study. After analysing the interview results, the identified drop-out reasons (44 reasons 
after removing redundant or similar ones) were grouped under three main themes: 
innovation-related factors, process-related factors, and user-related factors. Innovation-
related factors (i.e., technological problems, perceived ease of use and perceived usefulness) 
were identified as the group of reasons associated with the technology, in which the 
innovation plays the central role in this theme. When it comes to the process-related factors, 
communication and interaction between different stakeholders, the approach of organizing 
the research project, designing the tasks and timing issues were important reasons for users 
to drop-out of living lab activities. Regarding the user-related items, environmental contexts, 
such as users’ everyday contexts and their resources, were recognized as important drop-out 
reasons. Notably, user-related factors are most related to personal contexts.  

Another important finding of this study was related to the extent to which each of the 
identified reasons influenced user drop-out in the living lab context. As the results revealed, 
the challenges related to the innovation, particularly when the innovation was not mature 
enough (RQ1), played an important role in user drop-out behaviours. As the interviewed 
experts emphasized, challenges with installing the innovation, complexity and compatibility 
issues and immaturity of the innovation could easily discourage living lab users from being 
engaged in the research project. However, in relation to RQ2 and RQ3, the presented 
taxonomy highlighted several important challenges related to user engagement in real-life 
context (personal problems, lack of time, lack of immediate and real-time support, etc.), as 
well as reasons affecting the nature of engagement (unrealistic users expectations, unclear 
benefits, etc.). 

Outcome: This article enhanced trustworthiness of the collected data in the previous phases 
by means of methodological triangulation and including the living lab experts’ perspectives. 
Moreover, developing the empirically derived taxonomy of user drop-out reasons in living 
lab activities – which was mainly focused on the test phase – showed that some of these 
drop-out reasons were closely related to the other innovation phases (such as innovation 
adoption). Accordingly, the understanding gained from this phase was used to further 
explore and examine the challenges of user engagement in the innovation process as a whole, 
particularly when the participatory design activities were conducted on a larger scale (i.e., 
the five Large-Scale Pilots studied in the U4IoT project and the urban living labs in the 
UNaLab project). Therefore, this study contributed to a great extent to all three research 
questions of this thesis (RQ1, RQ2 and RQ3). 

My contribution: The manuscript of this paper was solely written by me. The co-authors 
contributed to designing the study and facilitating external collaboration with 
imec.livinglabs. They additionally contributed to the data collection (i.e., conducting the 
interviews) and analysis.  

4.4 Paper 4  

Habibipour, A., Ståhlbröst, A., Georges, A., Bergvall-Kåreborn, B., & Schuurman, D. 
(2018). Drop-out in living lab field test: Analyzing consequences and some 
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recommendations. In 26th European Conference on Information Systems (ECIS2018), 
Portsmouth, UK, 23–28 June 2018. (Habibipour, Stahlbrost, et al., 2018) 

Summary: The aim of Paper 4 was to gain insight into the possible consequences of drop-
out in living lab activities with the objective to provide some recommendations that would 
facilitate continuous user engagement in the living lab context. This study relied on the same 
14 interviews with living lab experts explained in Paper 3. The interviewees were asked open 
questions regarding the consequences of user drop-out for living lab projects and innovation 
according to their experiences.  In addition, some questions were focused on 
recommendations and suggestions to reduce the likelihood of drop-out and to keep users 
engaged in the process, which could cause some ethical issues for the participatory design 
activities. The analysis was conducted on three levels, the macro level, meso level and micro 
level, to see how each of the consequences, suggestions and recommendations discussed 
could be applied to different levels of activities in living lab projects. The macro level in this 
study was related to the research process in which the outcome was seen from the 
researchers’ perspectives for further analysis. The meso level was more focused on the 
process of organizing living lab activities, methodologies and the engagement approach, as 
well as the usefulness of the produced results. Finally, the micro level reflected on the 
detailed activities undertaken in the living lab project and in the innovation itself. 

The findings from Paper 4 regarding the consequences of user drop-out revealed that user 
drop-out in living lab activities might have some strong implications and consequences for 
the entire living lab process. This could affect both the project and the living lab itself as a 
collaborative innovation network. These consequences included but were not limited to the 
lower reliability of the participatory design activities from the viewpoints of both the 
research and the living lab project; extra time, cost and effort for the living lab project 
organizers; losing research participants for future living lab activities; and difficulties in re-
establishing mutual trust with the dropped out users. On the other hand, the main 
recommendations on how to keep users engaged were focused on spending enough time 
investigating the innovation’s functionality before engaging users; providing clear, timely 
communication and interaction with the users; making them feel that their engagement will 
affect the project’s outcome and the final innovation; managing users’ expectations; flexible, 
appropriate timing of the participatory design activity; avoiding prolonging engagement 
activities if unnecessary; and considering an appropriate financial reward for the users if 
applicable. Interestingly, from the point of view of living lab experts in the living lab context, 
intrinsic motivations were more effective at keeping users engaged than extrinsic 
motivational factors.  

Outcome: This study contributed to the overall aim of my PhD thesis by highlighting the 
practical challenges of user drop-out in living lab activities. Beyond this, it seemed crucial 
to not only identify the reasons that users were not willing to stay engaged in the living lab 
activity but also to provide some recommendations on how these barriers and challenges 
could be overcome in the living lab context (RQ2). Moreover, many of the 
recommendations, challenges and ethical issues were associated with the voluntary nature 
of engagement (RQ3). The experts also emphasized the complexities that the fuzzy front end 
of innovation and low level of maturity could cause for user engagement (RQ1). 
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My contribution: The manuscript of Paper 4 was solely written by me. The co-authors 
contributed to facilitating external collaboration with imec.livinglabs. They also contributed 
to the data collection (i.e., conducting the interviews) and analysis.  

4.5 Paper 5  

Chronéer, D., Ståhlbröst, A., & Habibipour, A. (2019). Urban living labs: Towards an 
integrated understanding of their key components. Technology Innovation Management 
Review, 9(3). (Chronéer et al., 2019) 

Summary: The aim of Paper 5 was to define and further understand the key components of 
an urban living lab as the context of user engagement in the cities studied. This research was 
conducted in the context of the UNaLab project, and the results of two workshops and the 
open-ended questionnaire were used as the main data sources of this study. Defining the 
context of user engagement when the participatory design activity was conducted on a 
societal scale was vital; living labs have a strong focus on creating societal value for users 
who are engaged in the living labs’ activities. Therefore, the current state of the art in the 
urban living lab literature were reviewed. The initial list of the key components of an urban 
living lab were thus further revised and modified according to the results of the workshops 
conducted with UNaLab’s participating cities (i.e., both front-runner and follower cities).To 
enhance the credibility and trustworthiness of the data obtained from the workshops, an 
online open-ended questionnaire was also sent to the cities.  

From the results of this study, seven key components of an urban living lab were identified. 
These components were as follows: (1) governance models, including management 
structure, politics, and policies; (2) financing and business models; (3) a physical 
representation that takes place in a real-life setting in the city context; (4) an innovation with 
which to experiment (in this article, usually a nature-based solution); (5) partners and users, 
including citizens, public and private actors, and academic institutions (i.e., a quadruple 
helix); (6) approaches for engaging different stakeholders and individual users; and (7) ICT 
and infrastructure, such as IoT devices, sensors, and tools.  

Outcome: Understanding the key components of an urban living lab as well as providing a 
definition for urban living labs increased understanding about the living labs as the context 
of user engagement in the future phases of this study, which were closely related to RQ2. 
For example, different user engagement contexts that will be discussed in five Large-Scale 
Pilots in the U4IoT project include smart cities, smart healthcare, smart cars, and so forth. 
In addition, voluntary engagement of heterogeneous groups of users in an urban living lab 
context contributes to the nature or engagement, as presented in RQ3. 

My contribution: All authors contributed to defining the concept of the paper and to the 
data analysis. The initial draft of the article (except the discussion and conclusion sections) 
was written by me, whereas the discussion and conclusion sections were co-authored. The 
revisions of the article based on the reviewers’ comments were also done by all authors in 
three rounds. The data collection (both workshops and the open-ended questionnaire) was 
collaboratively executed by the co-authors. 



47 
 

4.6 Paper 6 

Padyab, A., Habibipour, A., Rizk, A., & Ståhlbröst, A. (2020). Adoption barriers of IoT in 
Large Scale Pilots. Information, 11(1), 23. (Padyab et al., 2020) 

Summary: After examining and investigating the context of user engagement in an urban 
living lab in Paper 5, the aim of this article was to identify and understand the reasons that 
IoT technologies in different application domains are not adopted by users, particularly when 
the innovation processes take place in real-life contexts. The study was conducted in the 
context of the U4IoT project, which aims to support five Large-Scale Pilots (LSPs) with user 
engagement in the innovation processes. The five domains are smart cities, smart agriculture, 
wearables sensors, self-driving cars and smart healthcare for elderly people. In order to 
achieve the objective of this study, different methods of data collection were employed. First, 
two workshops were conducted with IoT experts to build an initial knowledge base regarding 
adoption barriers in the LSPs, followed by a comprehensive literature review in different IoT 
domains. After that, interviews with 10 IoT experts from the LSPs were conducted. The 
literature review was done on four levels: the infrastructural level (i.e., smart city domain); 
the organizational level (i.e., smart agriculture); the individual level (i.e., wearable sensors 
and smart healthcare); and the all-inclusive level (i.e., autonomous driving vehicles). As in 
the literature review in Paper 1, a concept-centric approach was followed, based on Webster 
and Watson’s (2002) recommendations. Moreover, the core journals and conferences in each 
of the IoT application domains studied were identified and manually searched, followed by 
using three online databases (namely, Google Scholar, Scopus and Web of Science). A 
backwards and forwards citation was also adopted, and, in total, 63 articles were selected 
and reviewed. 

The results of the literature review were then combined with the findings from the two 
workshops to develop the data collection tools for the next phase of the process, which was 
the semi-structured interviews with the experts. In addition to the interviews, secondary data 
in the form of project reports were also used to provide our analysis with strong contextual 
grounding. Thus, 12 project deliverables were considered, and in order to properly collect 
and analyse the data, the innovation decision process (Rogers, 2010) was used. In this way, 
the identified adoption barriers from the literature, as well as empirical data (i.e., workshops 
and interview results) were studied in relation to the five steps for adoption of innovations: 
knowledge, persuasion, decision, implementation and confirmation.  

The findings from this study enabled me to look at the identified drop-out reasons from 
another perspective (i.e., from the innovation adoption process) while users were involved 
in their real-life contexts. Reasons such as complexity, lack of a clear value or benefit for 
users, low functionality and immaturity, privacy and security concerns and lack of 
knowledge about the innovation were examples of reasons that were identified and discussed 
in the previous phases of this thesis. However, several reasons that prevented users from 
participating in the IoT development process were specifically associated with the context 
of user engagement. Examples of these reasons that might have discouraged users from 
being engaged in the innovation processes were stigmatization, health concerns while using 
certain wearable technologies, physical safety and high costs in using automatic cars.  
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Another notable finding from this study was the nature of user engagement in a real-life 
context (in this study, the living lab), which is not always linear. In addition, user 
engagement is an iterative, flexible process, in which users can be engaged in different 
phases regardless of their entry points. In this article, in continuation of the provided 
recommendations in Paper 4, which were focused on how to avoid user drop-out in living 
lab studies, another set of practical recommendations on how barriers for adoption of 
innovation should be tackled were presented.  

Outcome: Paper 6 contributed to this thesis by reflecting on and discussing the issues that 
were presented in all three research questions of this study. Regarding the challenges related 
to the maturity of innovation (RQ1), this study highlighted several aspects of innovation 
when it is in its fuzzy front end stage. Moreover, the nature of engagement in different IoT 
application domains (RQ3) in which heterogeneous groups of voluntary users such as 
farmers, patients, citizens in smart cities, and automatic cars users are engaged in innovation 
processes was explored and discussed in greater detail. Furthermore, the challenges 
associated with the context of engagement, (RQ2) which in this study was real-life piloting, 
were examined and discussed.  

My contribution: All authors contributed to defining the concept of the paper and to the 
data analysis. The data collection, including the workshops, interviews and preparing the 
data collection tools, were done by me. All authors contributed to the writing the manuscript 
in a collaborative manner.  
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5 Data Analysis 

This chapter of the thesis provides a high-level analysis of the results from the three included 
case studies by focusing on user engagement as the studied phenomenon, based on the 
analytical lens presented in section 3.3 and the coding process described in section 3.6. The 
overall analysis enabled me to better investigate the relationship between the content, context 
and process, as outlined by Pettigrew (2013). The content represents the phenomenon of this 
thesis, which was user engagement, while the living lab served as the context of this study. 
As stated earlier, the core focuses of this study were the process of user engagement and how 
this process is shaped by examining the issues of user engagement in a real-life setting. 
Therefore, the aim of this high-level analysis was not only to integrate and synthesize 
different results from the three case studies, but also to understand how these results are 
linked. In addition, it sought to clarify whether there was any conflict among the collected 
data or inconsistencies between different interpretations in various phases of the research 
process. In the next chapter (chapter 6), examples of these different interpretations regarding 
some concepts such as value, trust, complexity and cost will be presented and further 
discussed.  

According to the analytical lens of this study, the results of the appended articles (which 
were related to the different cases) were combined, reorganized, reinterpreted and coded 
based on the three main themes of the issues identified and presented in the introduction and 
the theoretical background chapter. These three themes constituted the main research 
questions of this study and were focused on the challenges of user engagement related to the 
innovation (RQ1), the context of user engagement (RQ2) and the user-related challenges 
(RQ3). Further, the issues involved with each of these three themes were coded and sorted 
according to the five phases of innovation decision theory outlined by Rogers (2010). 
Notably, while coding the results, some of these reasons that can impact user engagement 
were related to more than one phase or theme (i.e., RQs). For example, issues and concerns 
related to the security of user data could be related to the decision phase when the innovation 
is not mature enough and the users decide not to test the innovation, even on a smaller scale 
(associated code: D1, as in Table 4). In addition, they could be related as well to the 
confirmation phase, where although a user has not faced any data security issues after the 
trial of the innovation, but due to user personality or attitudes, he or she could decide to 
reverse his or her initial decision and not continue using the innovation (associated code: 
C3). One plausible explanation for this is that different users have different personalities and 
attitudes, and therefore one single security issue can be interpreted differently by different 
users. Table 7 shows an overview of the data analysis results, considering the fact that similar 
reasons from all three cases were merged under an overarching term to avoid redundancy 
and to make the table easier to be read. Detailed information about most of these reasons can 
be found in the appended papers. 
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 Knowledge Persuasion Decision Implementation Confirmation 

Innovation-
related 
(RQ1) 

• Lack of 
technical 
skills to 
work with 
the 
innovation  

• Dislike the 
idea of the 
innovation 

• Data security 
concerns  

• Data Privacy 
concerns 

• Compatibility 
of innovation 
with the 
context 

• Usability 
• Functionality 
• Problem with 

installation 
• Disappearing 

novelty aspect 
of innovation 

• Compatibility 
of innovation 
with the context 

• Technological 
complexity   

• User interface 

• High resource 
consumption 

• Mistrust of 
immature 
innovation 

• Cost of use 
• Interoperability 
• Reliability of 

the produced 
data   

Context-
related 
(RQ2) 

• Unclear 
terms and 
conditions 

• Lack of 
information 
about the 
existence 
of the 
innovation 

• Data 
ownership 
 

• Perceived 
isolation 

• Health 
concerns for 
the home 
environment 

 

• Health 
concerns for 
the home 
environment 
 

• Lack of real-
time support 

• Employing 
users’ own 
resources for 
engagement 

• Compatibility 
of innovation 
with the context 

• Mobility 
(availability and 
accessibility) 

• Health concerns 
• Interoperability 

with other 
platforms in 
users’ daily 
lives 
 

• Lack of 
physical 
support 

• Mistrust of 
activity 
organizers 

• Unclear 
contact point 

• Lack of 
interaction 
with humans 

• Mobility 
(availability 
and 
accessibility) 

User-
related 
(RQ3) 

• Digital 
literacy 

• Lack of 
technical 
skills to 
work with 
the 
innovation 

• Data 
ownership 

• No benefit 
to the 
innovation 

• Procedural 
complexity 

• Stigma 
• Time-

consuming 
 

• Data Privacy 
• Social 

acceptance  
• Lack of 

standards 
• No financial 

compensation 
or prize 
 

• Lack of time 
• Forgetfulness 
• Employing 

users’ own 
resources for 
engagement 

• Cost of 
engagement 

• Fun aspects 

• Unclear data 
ownership 

• Forgetfulness 
• Stigma 
• Data security 

concerns 
• Unclear RoI 
• Lack of 

standards 
 

Table 7. An overview of the analysed results using the analytical lens of this study 

The following section, details of the data analysis are given based on the given analytical 
lens (after removing similar or redundant reasons and grouping some of the reasons under 
an umbrella term). 

5.1 Innovation-related Issues 

Innovation-related issues are those related to the innovation itself, such as the final product, 
service or system (e.g., smart watches, automatic cars, mobile phone applications, etc.). 
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According to the analysed results, several issues identified were associated with the 
innovation when it was not mature enough in the living lab context. These issues could also 
be related to the different phases of the innovation decision process (Rogers, 2010). At times, 
users do not have enough knowledge (the first phase in the innovation decision process) 
regarding the innovation and how it functions. As one dropped out user in the USEMP 
project mentioned,  

“I signed up late, did not find sufficient information and did not know what to do”. 

Persuading users to take part in the innovation processes was also not an easy task, as they 
may not have liked the initial idea of the innovation. Compatibility of the innovation was 
another issue that may have prevented users from engaging with the innovation while they 
were still in the decision phase (the third phase of the innovation decision process), as well 
as when they began working with the innovation in a real-world situation (i.e., the 
implementation phase). Several dropped out users in the USEMP project highlighted issues 
related to the compatibility of the innovation with their existing devices or infrastructures: 

“I had problems reading in the DataBait interface. It was not compatible with my iPhone. I 
had to twist and turn the phone to be able to get a whole view”; “[I] could not use my 
smartphone instead of my computer when on a trip”; and “I could not do the test on my 
iPhone. DataBait didn't work on the screen” 

When it came to the implementation phase, however, several other issues were considered 
to be related to this stage, including usability issues, as the innovation was not mature 
enough; functionality of the innovation; problems installing the innovation; the disappearing 
novelty of the innovation; the technological complexity  of the innovation; and unfriendly 
user interface of the innovation from very small technological innovations, such as the  
DataBait application for autonomously driving vehicles. For example, two users who 
dropped out of the USEMP project while testing the DataBait application mentioned the 
following:  

“[I] could not get the software to work, [even though I] tried many times” and “The 
DataBait site [application] did not work”.  

The innovation-related issues were also much discussed in the U4IoT project, as one of the 
interviewed IoT experts mentioned: 

“If the farmers get an immature technology [IoT sensor] even if it is free, they will be 
disappointed, and then it will be very difficult to ask them to use it again. Farmers are 
sensitive about the functionality, which means the technology should always work.” 

Regarding the confirmation phase (the fifth phase of the innovation decision process), 
several reasons can influence users’ decisions after trial of the innovation. That is, they must 
decide either to stay engaged with the innovation or to not use the innovation anymore. These 
reasons might be associated with the innovation’s high consumption of user resources (such 
as their internet shares, mobile phone batteries or wearable technologies). In addition, such 
reasons could include mistrust of the innovation when it is immature and the produced data 
will not be reliable enough, high financial cost of using the innovation, or incompatibility of 
the innovation with other platforms. On this note, an expert in the U4IoT project made the 
following statement: 
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“[A]s long as we are here to help and support them [the users], many of them come and test 
the automatic cars. They are happy with that, but they say they won’t use it in their daily 
lives [adoption], either because they do not trust it or it will be very expensive.” 

5.2 Context-related Issues 

Context-related issues are concerned with the living lab setting (the context of this study) 
and may hinder sustainable user engagement and commitment. Several reasons for this are 
associated with the user engagement context, especially as users are engaged with the 
innovation in their real-life use contexts. In addition, the situation is not usually under the 
control of the innovation developers or activity organizers and is thus not observable by 
them. In regard to the knowledge phase (the first phase in the innovation decision process), 
unclear terms and conditions may hinder users from acquiring enough knowledge. This may 
happen in particular because there might not be enough channels to distribute information in 
the users’ own contexts, or they may even lack sufficient, reliable knowledge and 
information about the existence of the innovation. For example, as was seen in the U4IoT 
project, the farmers were not aware of the IoT solutions that could be used in their farms, so 
it could be challenging to ensure that such knowledge is adequately distributed in the 
farmers’ real-life contexts. Even if the knowledge exists in the users’ real-life contexts, it 
might be difficult to certify that the users have read the terms and conditions. As an expert 
in U4IoT project explained this in the following way: 

“The users need to see the terms and conditions, so they know about the sensors, data usage, 
etc. . . . but sometimes people don’t read terms and conditions. . . . That is something that 
we cannot do anything about . . . and it can result in [a] lack of transparency.” 

In addition, the users must be aware of the ownership of the produced data because it might 
be challenging for them to understand who owns it when they want to use the innovation, 
either on a limited basis or through regular usage. Beyond this, some specific types of 
innovations may raise health concerns when the innovations are not yet mature (and need to 
be installed in users’ home environments). In this case, it might be difficult to persuade users 
to stay engaged in the innovation processes. Health concerns could include particular IoT 
solutions in smart homes possibly giving off radiation (as discussed in Paper 6). This could 
affect the user’s entire family when the innovation is supposed to be used in the home 
environment. Therefore, this could influence users’ persuasion as well as their initial 
decisions to begin working with the innovation. On this subject, an expert in U4IoT project 
gave this explanation:  

“On health . . . if they think [the solution] there are electromagnetic waves that can be 
dangerous to [their] health, it can be a barrier” 

On occasion, the users are not persuaded to use the innovation in their own contexts because 
of perceived isolation. For example, as the findings from the U4IoT project confirmed, it 
was very difficult to convince elderly users to employ smart healthcare solutions at home 
without any face-to-face or physical interaction, as they felt abandoned and isolated. As in 
the innovation-related issues, in the context-related issues, most of the reasons were 
associated with the implementation phase. Examples of these issues were a lack of real-time 
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support in users’ contexts, requiring users to employ their own resources for engagement, 
compatibility of the innovation with the context of use, health concerns while using the 
innovation and interoperability with other platforms in users’ daily lives. Mobility, 
availability and accessibility issues in users’ contexts of use are other issues that could be 
associated with both the implementation and confirmation phases. In the confirmation phase, 
there are several additional reasons that may hinder sustainable user engagement in the living 
lab context, including lack of physical support from the innovation developers; mistrust of 
the activity organizers; unclear contact points for communication; and lack of interaction 
with other human beings (e.g., elderly people when they use health-related innovations).  

5.3 User-related Issues 

User-related issues prevent users from staying engaged with the innovation processes and 
are related to the users themselves. For example, digital literacy and lack of technical skills 
to work with the innovation are important concerns that are directly related to user 
knowledge. User knowledge issues are more apparent when the innovation processes are 
carried out on a societal level, where heterogeneous groups of users with different 
demographical backgrounds and knowledge levels are involved in the innovation activities. 
For example, as understood from the U4IoT project, many of the elderly users who were the 
target group for the smart healthcare solutions, had not heard about the existence of these 
innovations and thus did not know how they worked. An informant in the U4IoT project 
explained this:  

“Elderly patients sometimes like the idea of our [IoT] solutions very much and express their 
willingness to test them. Many of them say, ‘We didn’t know that such a technology [IoT] 
exist[ed]’”. 

Beyond this, several reasons are related to the users’ attitudes toward innovation. If users do 
not recognize a clear benefit to using the innovation (despite the fact that the innovation may 
have some benefits), or when they are busy and have no time to be engaged in the innovation 
development processes, it might be challenging to persuade these groups of people to start 
testing or using the innovation. Many users of the DataBait application highlighted this, 
including the following:  

“The surveys had numerous tasks that needed a lot of time [ . . . ]. Also, give more time 
between surveys”; or “The surveys were too close together, and that in addition to a very 
stressful period at work, I didn't get the time to do it”. 

Stigmatization was another reason (such as in the case of wearable sensors, particularly those 
that are health-related) that could be a barrier to user engagement.  

Some of these reasons for a lack of engagement directly impacted the users’ initial decisions 
to test the technology for the first time when they were still in the mental trial stage 
(decision). In this regard, some users were hesitant about the social acceptance of particular 
innovations (such as wearables that revealed their health situations). Some users sought to 
verify certain standards before testing the innovation (trial), and some were extra sensitive 
about their privacy. Privacy concerns were highlighted by both users in the USEMP project 
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and IoT experts in the U4IoT project. Some dropped out users from the USEMP project 
stated the following:  

“[I am] insecure about how much data the application will be able to get” and “[I am] not 
feeling certain about installing something I know little about”. 

Since engagement in living lab activities is voluntary, financial compensation or monetary 
incentives are also important reasons that can influence users’ decision to participate in the 
process of testing or using an immature innovation.  

When the users go further into the innovation decision process (Rogers, 2010) and start using 
the innovation, they could face unexpected challenges, such as the process taking more time 
than they expected or having to use their own resources to participate in the innovation 
processes or a lack of enjoyable aspects when they are using the innovation for the first time. 
At times, users unintentionally drop-out of engagement, which can be related e.g., to user 
forgetfulness. Some of the dropped out users in the DataBait test mentioned this:  

“[It was] forgetfulness. I regularly forgot that I had signed up, and I simply did not 
remember to finish the test.”; and “Write one more reminder [e]mail – I know there actually 
was one, but sometimes there are just too many other [e]mails and other things to do”. 

Another user stated the following reasons for dropping out of the study: 

“Give more reminders. I understand that there are people that maybe don't want constant 
reminders, but I am one of those who really need to be reminded; I have a terrible memory, 
and I keep prioritizing things that I probably shouldn't. Maybe give participants options for 
how often they should be reminded? (I could seriously use daily reminders, at least when the 
deadline is closing in).” 

Regarding the confirmation of the use by the users, as stated in the initial decision stage, 
some users still look for particular standards to decide if they will engage with the 
technology. Unclear data ownership, perceived stigma of specific innovations, data security 
concerns and unclear returns on investment (RoI) in their voluntary engagement are reasons 
that may hinder users from staying engaged and using the innovations. 

The next chapter discusses these findings presented together as the user engagement 
framework, which includes the user perspectives and reflects upon the entire engagement 
process, including preparing users for this process, their actual engagement with the 
innovation and challenges of using the innovation in their everyday lives.    
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6 User Engagement Framework: Plan–Act–Reflect   

The results of this study revealed that user engagement in the living lab context when the 
innovation is in its fuzzy front end stage is a complicated process. This is clear when 
considering the issues related to the innovation itself, the context of engagement and the 
voluntary nature of user engagement. According to the analysis of the three cases as a whole, 
the issues related to sustainable user engagement are not only associated with the explicit 
engagement of users with the innovation but also with the cognitive aspects of user 
engagement that can be crucial to this process. Furthermore, several reasons were identified 
as influential and important to user commitment after using the innovation in small-scale 
trials, i.e., the implementation phase, as stated in the innovation decision theory by Rogers 
(2010). However, in contrast with this innovation decision process – which is linear, with a 
pre-determined entry point (knowledge) and exit point (confirmation) – user engagement in 
the living lab context is an iterative process characterized by complex interplay between 
different phases, including cognitive engagement (plan), realize engagement (act), and 
engagement commitment (reflect). This in turn implies that these three phases constitute a 
cycle in which users may reconsider their engagement several times throughout the 
engagement process by changing their positions in this cycle.  

Accordingly, in this study, a framework for user engagement in the living lab context is 
presented that incorporates the three abovementioned phases. This user engagement 
framework was developed by considering the issues of user engagement in relation to the 
three research questions (as described in chapter 6). Furthermore, it has included different 
perspectives on user engagement, including user perspectives and living lab and innovation 
experts. The cognitive engagement (plan) is tacit (or internal) engagement, in which users 
have not started using the innovation either for trial (act) or regular use (reflect). The two 
latter phases are explicit engagement phases (or external engagement). Therefore, realize 
engagement (act) is most closely related to when the users start testing the innovation on a 
small-scale basis. Engagement commitment (reflect) refers to when the users regularly use 
the innovation in their real-life contexts. Figure 6 shows an illustration of the proposed user 
engagement framework, as described. In this chapter, various aspects of this framework as 
well as the interactions between different phases are discussed in greater detail.  

6.1 Value 

One striking example of the interplay between plan, act and reflect is when users test the 
innovation on a limited basis but do not see clear value in their engagement. In this case, 
they may seek more knowledge to be persuaded of such value. A similar condition may arise 
when the users have already completed realize engagement (i.e., have tested the innovation 
for further usage) and want to decide whether they will regularly use the innovation in their 
everyday contexts (i.e., adopt the innovation). However, due to the immaturity of the 
innovation, they need to repeat the test or even rethink the value of their engagement by 
returning to the cognitive engagement phase. Creating value for users when they are 
voluntarily engaged in the innovation processes aligns with one of the five key principles of 
living lab activities, as stated by Bergvall-Kåreborn et al., (2009). In their study, which aimed 
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to define living labs as a milieu for innovation, they introduced five key principles that guide 
the activities of the living lab: value, sustainability, influence, realism and openness. Several 
participatory design studies have also highlighted the fact that in participatory design 
activities, value should be co-created by and for all involved stakeholders, including 
individual users (Björgvinsson et al., 2010; Bødker & Kyng, 2018; Dell’Era & Landoni, 
2014; Gooch et al., 2018). In addition, the analysis of the results of this study illustrated that 
a lack of clear value or benefit of engagement for users can lead to reversing the users’ initial 
decision to engage in the innovation processes. 

 

 
Figure 6. Plan–Act–Reflect: A user engagement framework  

The value creation can be interpreted in various ways, from the broader perspective on value 
creation “for the society” as a whole (Bergvall-Kåreborn et al., 2009), as illustrated in the 
UNaLab project (Paper 5), as well as value creation “for the user”. The latter could include 
financial compensation (Eriksson et al., 2005; Lee & Hoh, 2010) (as in the USEMP project, 
Paper 2), giving them technology in return (Ley et al., 2015) (as illustrated in the U4IoT 
project, Paper 6), or learning something new during the engagement process (Bergvall-
Kåreborn & Ståhlbrost, 2008) (in both the USEMP and U4IoT cases and Papers 2, 3 and 6). 
Svensson et al. (2010) emphasized the importance of monetary compensation in (some of 
the) living lab activities and stated that without an appropriate economic reward, building a 
long-term commitment between users and developers might be very difficult. As Dutilleul 
et al. (2010) argued about volunteers in living lab activities, “From a user’s rational 
standpoint, the costs of participation are real, whereas the benefits they might derive from 
the products developed in Living Labs are uncertain” (p. 73). Therefore, a lack of clear value 
is an important issue that can be viewed in all three phases (plan, act, reflect) but in different 
forms and at different levels. Value creation is distinguished in the living lab approach by 
having been interpreted as both value for users to use the innovation and value of their 
engagement as a whole. That, for example, can be seen in Rogers’s (2010) innovation 
decision process when he discussed “relative advantage” as one of the key attributes of 
innovation in his innovation decision process (together with complexity, compatibility, 
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trialability and observability). However, the core focus is on the innovation itself (and not 
the advantages of engagement in the whole process). Some researchers such as Yoo and his 
colleagues (2010) argued that value creation lies in its integration with and expansion toward 
external sources of knowledge and mainly emerges from experiences of using (interacting) 
with the innovation. It is difficult to imagine value without experiencing it. 

6.2 Cost 

The analysis of the results showed that cost-related issues that hinder sustainable user 
engagement and commitment can be divided into two types. The first type is associated with 
the cost of innovation ownership, in which users decide to use the innovation regularly and 
for long periods of time. In this case, the cost for the users is to pay for the innovation, thus 
buying it for further use. This type of cost is mainly related to the engagement commitment 
when the innovation is adopted by the users. This issue was most apparent in the context of 
the U4IoT project, which had the main focus of innovation adoption. For example, farmers 
may have liked the idea of the innovation (cognitive engagement) and tested it when it was 
provided to them by the project (realize engagement), but since the innovation (IoT sensors 
for farmers) was expensive, they would not buy it for further usage (engagement 
commitment). That was also the case with automatic cars, since the ownership of those cars 
was very expensive, and many of those who were already engaged in the cognitive and 
realize engagement phases were not able to buy the cars due to cost (engagement 
commitment).  

The second type of cost-related issues was associated with the users’ resources and 
highlighted the fact that user engagement may be costly if the users must consume their own 
time and resources, such as their device batteries, internet shares or device space to install 
software while it is not yet mature and could harm their devices. This level of cost is more 
related to the cognitive engagement phase and the realize engagement phase when 
participating in the testing process. The cost-related issues are another instance in which 
users may move back and forth in the engagement process from planning for, acting on and 
reflecting upon their engagement. When the cost of innovation ownership for regular use is 
higher than users’ expectations, they may rethink their engagement by seeking more 
knowledge to be persuaded to use the innovation, and they must make this decision based 
on their reflections on these aspects. 

6.3 User Preparation 

In addition, a number of issues are associated with mentally preparing users to engage with 
the innovation processes. Looking at the previous information systems literature shows that 
in many cases, the studies investigating the challenges of user engagement have mainly 
focused on the issues that users are facing while physically engaging with the technology 
(e.g., Frambach & Schillewaert, 2002; Iivari et al., 2010). One plausible explanation for this 
is that information systems literature is heavily focused on an organizational perspective. In 
this view, user engagement is interpreted as a concept when users start working with the 
technology, and user perspectives in relation to cognitive engagement are widely neglected 
(Hameed et al., 2012; Mckeen & Guimaraes, 1997). This perspective is in contrast with the 



58 
 

core idea of user engagement in living lab activities, as it is recommended to engage users 
throughout the entire innovation processes before the innovation is ready for its initial use 
(Schuurman, 2015; Ståhlbröst, 2008). While interviewing IoT experts in the U4IoT context, 
several of the project partners and Large-Scale Pilot representatives emphasized the fact that 
that users may be unwilling to use IoT technologies in their own contexts (e.g., farmers in 
their farm, elderly patients at their homes, etc.) because of a lack of knowledge or inadequate 
user preparation to use the innovation because they have not been involved in the process 
from the beginning.  

This issue highlights another important aspect of user engagement in the real-life context in 
which, as opposed to Rogers’s innovation decision process (2010), user engagement does 
not always start from a predetermined point. This means that users may engage directly with 
the innovation from the implementation phase (of the innovation decision process) without 
going through the other three previous phases (knowledge, persuasion and decision). This 
point can be explained with the Plan–Act–Reflect framework in a way that without 
appropriate planning for user engagement, the act and reflect phases would be influenced, 
and the likelihood of sustainable user engagement and commitment will decrease. 

6.4 Availability, Accessibility and Mobility  

One important issue of user engagement in the living lab context when users are in the realize 
engagement phase is related to mobility issues (e.g., wearable sensors), as well as 
accessibility and availability of the innovation. In contrast with the organizational 
perspective on user engagement, in which the technology is usually available for test and 
use, in a real-life context, availability and accessibility can play significant roles in securing 
user engagement and enhancing commitment levels. For instance, the findings of this study 
highlighted this issue in relation to using different IoT wearable sensors or smart healthcare 
innovations. Moreover, the experts in different IoT application domains emphasized that 
users would not test or use their technologies unless they were easily available and accessible 
to them with the lowest level of mobility issues. This finding supported Kim and Shin’s 
(2015) argument that mobility issues can demotivate users from both testing and adopting 
wearables such as smart watches. Notably, mobility issues are very case dependent; for 
example, wearables are always expected to be mobile, but sensors on farms or automatic 
vehicle mobility might not be considered to be mobile. When the context of engagement is 
difficult for innovation developers to control, accessibility and availability issues can impact 
both realize engagement, when users test the innovation for the first time, and engagement 
commitment, when users regularly use the innovation in their own everyday context of use.   

6.5 Complexity 

The findings from this study also revealed that innovation complexity is highly influential 
at the realize engagement stage. However, according to the analysis of the results that 
included the three case studies, complexity may be interpreted in different ways. 
Additionally, it can be discussed from two different perspectives: technological complexity 
and procedural complexity. Technological complexity is related to the use of innovation 
(realize engagement stage), whereas procedural complexity may hinder user engagement 



59 
 

even earlier than the realize engagement stage, when users are in the cognitive engagement 
phase and considering whether or not the process is easy to understand. Despite the fact that 
in the innovation decision process (Rogers, 2010), complexity has been one of the five 
perceived attributes of innovation (as stated earlier), the core focus in innovation decision 
process was on complexity of use, and the complexity of the whole process for the users has 
widely been neglected. A similar situation is applicable to other relevant theories, such as 
the technology acceptance model, where Davis (1989) discussed the complexity of the 
innovation as “perceived ease of use”, but the core focus was on the technology itself. That 
is, the complexities associated with engaging users in the user engagement process has not 
been acknowledged (Cushman & Klecun, 2006). In this regard, knowledge in the innovation 
decision process may play an important role in cognitive engagement, as the results of this 
dissertation (e.g., Papers 2 and 6) clearly highlighted the complexity-related issues that could 
hinder sustainable user engagement. Therefore, when the users are volunteers from 
heterogeneous groups of people with various skill levels, more knowledge about both the 
innovation itself and the process of engagement may reduce the user drop-out rate. 
Additionally, they may increase user commitment, particularly at its fuzzy front end stage, 
in which the user engagement process is not yet clear, nor is the innovation itself mature 
enough. 

6.6 Trust  

According to the analysis of the three cases as a whole, the reflections on users’ plans (realize 
engagement phase) and actions (engagement commitment phase) is highly influenced by the 
trust and reliability aspects of user engagement. Notably, trust and reliability in this study 
have been interpreted in two major forms – lack of trust in the developers or participatory 
design activity organizers and lack of trust in the innovation itself. The first type may appear 
in all phases, including cognitive engagement, realize engagement and engagement 
commitment. In this regard, the real-life context makes it more complicated to have an 
effective interaction and establish a trusting relationship between the users and the 
innovation developers or activity organizers (many of the dropped out users and innovation 
adopters stated this in both the USEMP and U4IoT projects). This issue was highlighted in 
all living lab cases; that is, users may like the idea of an innovation and test it on a limited 
basis, but due to their lack of trust in the organizers, they may reverse their initial decisions 
and end their engagement with the innovation.  

The second type of trust is more related to the innovation itself; when users do not trust an 
innovation in its fuzzy front end stage, they have concerns about the reliability of the data 
produced by the innovation. In various domains of the U4IoT project (including smart 
healthcare, automatic cars and wearable sensors) this issue was very influential on users’ 
decisions to either stay engaged or cease their engagement with the innovation. Many of the 
users expressed their concerns in relation to their physical safety and security, and they may 
have tried the innovation in the test phase, but it was very difficult to convince them to use 
these innovations in their everyday use contexts (reflect). In the engagement commitment 
phase, a lack of interoperability between current and new innovations and a lack of standards 
could also highly affect the users’ decisions to continue their engagement or to stop using 
the innovation.  
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6.7 Defining User Engagement 

These numerous interplays between the three engagement stages (plan, act, reflect) 
demonstrates that, during the engagement process, users continuously analyse their 
engagement issues and decide whether they should drop-out of the process, reflect to react 
or rethink, or stay engaged, using the innovation in their daily lives. This process also 
emphasises that, when engagement is voluntary, users may easily change from active to 
passive users (Pilemalm et al., 2007) or from actors, who affect the innovation, to factors, 
who are passively affected by the innovation (affectees) (Ståhlbröst & Holst, 2017). In 
addition, analysing the results proved that the reasons may hinder user engagement and 
commitment in the living lab context can be associated with all phases of user engagement 
and can be interpreted differently, depending on the nature and context of the engagement, 
the level of maturity and the scale of engagement. For example, privacy-related concerns 
may have an impact on cognitive engagement, in which users are not persuaded to even test 
the technology on a small scale, as they have concerns about their data privacy (Pettersson 
et al., 2005). It can also be an important reason (as discussed in the USEMP project and 
Paper 2) for those who are physically engaged with the innovation to drop-out of the 
participatory design activity. That is, they may become concerned with privacy issues while 
installing an immature mobile application on their devices. Privacy concerns can also affect 
users’ final decisions, as some users are convinced to test the innovation, but then they never 
use it in their daily lives, perhaps due to worries about secondary use of their data or data 
ownership. Furthermore, the analysis of the results illustrated that many of these reasons are 
intertwined and may influence each other (for instance, data privacy and security issues can 
affect trust, etc.). 

Finally, the results of this study illustrated the importance of expectation management when 
the innovation is not mature and is in its fuzzy front end stage, the engagement is voluntary, 
and the engagement activities are carried out in real-life conditions. User expectation has an 
impact on user engagement and may lead to a complete failure of the user engagement 
process (Ginzberg, 1981). Many of the identified reasons for this were associated with 
unrealistic expectations of users, who had not been well informed about the engagement 
process and the possible challenges of user engagement in this complicated setting. These 
expectations can appear in different forms. For example, users may expect that the 
innovation to be highly mature or that they will receive an unrealistic reward for their 
voluntary engagement. Since this is one of the most important activities in the knowledge 
phase of the innovation decision process (Rogers, 2010), the organizer is obligated to clarify 
for the users that the innovation may not work like a commercial version would. 

The Plan–Act–Reflect framework, however, was mainly developed based on the analysis of 
collected empirical data and was loosely inspired by the innovation decision process 
(Rogers, 2010), other models or frameworks exist that include these phases, or have 
similarities with this framework. One example of these models is the action research cycle 
(Kemmis et al., 2013; McNiff, 2013) consisting of four main phases: plan, act, observe, and 
reflect. However, in contrast to the presented user engagement framework in this study, 
action research considers observation as one of the key phases of the cycle. As explained in 
the theoretical background chapter, one of the key principles of living lab activities is that 



61 
 

they are conducted in real-life setting and therefore the activities are not always observable 
by the activity organizers. 

As the discussions around the various phases and aspects of user engagement in living labs 
have revealed, this engagement is characterized by different contexts, including the iterative, 
planning, acting, reflecting and real-life contexts. Therefore, by including the users’ 
perspectives, user engagement in the living lab setting can be defined as follows:  

“An iterative process that is characterized by complex interplay between 
different phases and activities, including planning for engagement, realization 
of the planned activities in real-life setting, and reflecting upon the plans and 
actions that aim at sustaining user engagement and developing user commitment 
to use the innovation in regular, everyday use context.” 

One important aspect regarding this definition is that it is empirically derived based on the 
collected data from both users’ perspectives as well as the living lab and innovation experts’ 
perspectives. For example, as discussed in the description of the Plan–Act–Reflect 
framework, engaging users in innovation tests on a smaller scale (Act), has not necessarily 
resulted in the regular use of innovation (Reflect). In addition, certain evidence has shown 
that users may reconsider their engagement several times in the user engagement process, 
which is in contract with the initial innovation decision process (Rogers, 2010). The latter 
served as the basis for investigating user engagement issues in this study. Another unique 
aspect of the proposed definition is that it was developed by considering the issues of 
sustainable user engagement and commitment, which rely on the collected data, guided by 
the study’s three research questions. In the next chapter (conclusions), further details 
regarding the contributions of this thesis to the innovation decision process and other 
theoretical areas within information systems research are presented and described.  
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7 Conclusions 

This chapter begins by revisiting the research questions of this thesis. Then, the theoretical 
and practical contributions of this study are outlined. Next, the limitations of this research 
are presented, along with several avenues for future research, following by a personal 
reflection on my research journey. 

7.1 Revisiting the Research Purpose and the Research Questions 

The purpose of this thesis was to investigate and discuss how the process of voluntary user 
engagement in the living lab context is shaped. The objective was to propose a framework 
that addresses issues of sustainable user engagement and commitment by including the 
users’ perspectives. More specifically, these findings are discussed in relation to the three 
themes corresponding to the three research questions of this dissertation, namely 1) 
immaturity of the innovation, 2) the issues related to the real-life context of engagement, and 
3) the challenges of the nature of engagement, such as voluntariness and heterogeneity of 
different participating users in living lab activities. The understanding obtained in this study 
will shed light on how users can be engaged in participatory design activities and what 
aspects impact the user engagement process, particularly in the living lab setting, in order to 
ensure a sustainable user engagement and commitment. The most important means of this 
understanding is that, in contrast to many other previous works that included only the 
perspectives of participatory design activity organizers (such as living lab organizers, 
innovation developers, etc.), users played a central role here, and the issues of sustainable 
user engagement and commitment were investigated by including user perspectives.  

The Plan–Act–Reflect user engagement framework includes reasons why users do not stay 
engaged in the user engagement process. Thus, these issues are studied not only from the 
time that users start testing or using the innovation (external or explicit engagement) but also 
from the moment that users should be prepared to be engaged in the innovation processes 
(internal or tacit engagement) before their external acts of testing or using the innovation. 
The results of this study will increase awareness of participatory design activity organizers 
to have a better overview of the user engagement process before starting the user engagement 
activities. In addition, it will help them to a great extent to anticipate some of the issues that 
may hinder user engagement with the preconditions that were discussed in this dissertation 
(immaturity of the innovation, real-life context, voluntariness of engagement, etc.). This 
understanding may lead to a better facilitation of the user engagement process by the living 
lab organizers. A more successful user engagement process both from the point of view of 
living lab organizers and the users themselves.  

To conclude, regarding the first research question (RQ1) which was, “What aspects of the 
innovation have an impact on the process of user engagement?”, several aspects of 
innovation were discussed, which might have an impact on user engagement and 
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commitment. These aspects were associated with the three main phases of the Plan–Act–
Reflect user engagement framework and can be related to all five key attributes of innovation 
(relative advantage, complexity, compatibility, trialability and observability), as stated by 
Rogers (2010). For example, privacy and security concerns, lack of sufficient knowledge 
and compatibility of the innovation with the users’ devices are all aspects that impact users’ 
cognitive engagement (plan), in which the users remain in the internal (tacit) engagement. 
When it comes to the explicit or external engagement (corresponding with the Act and 
Reflect phases), users may encounter several usability and functionality issues (particularly 
when the innovation is immature) to test the innovation (engagement realization), or further 
adopt that innovation in their regular context of use (engagement commitment). In this 
regard, using the users’ own resources (such as device batteries, internet shares, etc.) while 
testing and adopting the innovation are other aspects that impact users’ decisions to stay 
engaged in the participatory design activities.  

With respect to RQ2, i.e., “What aspects of the engagement context have an impact on the 
process of user engagement?”, the findings from this study revealed that in the living lab 
context (as the context of user engagement in this study), multiple aspects could impact user 
engagement and may hinder a sustainable user engagement. As opposed to the organizational 
context, in a real-life setting, the distribution of knowledge regarding the user engagement 
process and the activities in which users are intended to participate, is more difficult and 
challenging, and the results from all three living lab cases studied have shown this 
complexity and uncertainty. This in turn will affect the cognitive engagement phase in the 
Plan–Act–Reflect framework, in which users may not be well prepared to test the innovation 
(engagement realization), and may thus further use it in their own contexts (commitment). 
Data ownership is another aspect that may affect users’ decisions to stay engaged in the 
innovation process, since the produced and stored data in users’ everyday use contexts is 
always challenging. This issue might not be this complicated in other engagement contexts, 
such as organizations, due to the other circumstances, such as using the organization’s 
devices, etc. Other aspects that may have an impact on user engagement can be related to 
the difficulty of real-time support during testing (Act) or users regularly using (Reflect) the 
innovation. In addition, there is an unclear contact point in case that user needs further 
support in the process. That might be linked with the lack of control over the user 
engagement process in living lab activities by the innovation developers or activity 
organizers. In most of these cases, users work with the innovation in their own real-life 
contexts. In this regard, mistrust can also be seen as an important aspect impacting users’ 
decisions to participate in the living lab activities. A lack of trust in the activity organizers 
or innovation developers can be influential in all three phases of the user engagement 
process. This includes planning for user engagement, acting on the planned behaviour on a 
smaller scale (limited test), and reflecting on the two previous phases, in which users use the 
innovation on their daily contexts. 

The third research question (RQ3) aimed at exploring this: “What aspects related to the users 
themselves have an impact on the process of user engagement?” These aspects might be 
associated with the users and their engagement itself, such as the voluntary nature of 
engagement and the heterogeneous group of users in participatory design activities (as 
particularly discussed in the cases studied). Users have different perceptions and 
interpretations of the benefit or value that they receive for engaging in a participatory design 
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activity. This can be closely related to the users’ personalities and attitudes toward their 
engagement as a whole. Different users have different levels of knowledge and expertise, 
and this can affect their internal engagement (Plan) before starting to test and use the 
innovations. When the engagement is voluntary, the users (usually) need to spend their own 
time on the activities, so they might have different expectations in return (such as financial 
compensations, learning something new, helping the Living Lab organizers, etc.). The cost 
of participation (both timewise and financially) is also an important aspect that impacts user 
engagement. It might be interpreted differently by different users, as in the living lab setting, 
which usually includes a heterogeneous group of users with different knowledge, expertise, 
gender, and so forth who are engaged in the participatory design activities. Other aspects 
that may hinder user engagement – when they are engaged in planning for, acting on, or 
reflecting upon their engagement – is associated with users’ forgetfulness. Privacy and 
security issues are other aspects (as in the RQ1) that are also important reasons that may 
discourage users in their engagement process, as different users have different levels of 
sensitivity about their own data.  

Providing a comprehensive overview of different issues that have an impact on the user 
engagement process with a particular emphasis on user perspectives and the way that this 
process is shaped has been demanded in several previous studies (e.g., Andersen et al., 2015; 
Bannon et al., 2018; Eveleigh et al., 2014; Ley et al., 2015; Wolff et al., 2019). This thesis 
investigated this issue by studying multiple living lab cases and using various sources of 
knowledge and data.  

7.2 Thesis Contributions 

This section provides the main contributions of this thesis in both research and practice. The 
theoretical contributions are presented in light of various areas in information systems 
research to which this thesis contributes (i.e., participatory design, information systems tests 
and evaluation and innovation adoption and diffusion). The practical contribution 
summarizes the ways in which the results of this thesis can be used and those who benefit 
from the findings of this study. 

7.2.1 Theoretical Contributions 

In the summary of the appended papers chapter, the contribution of each of the appended 
papers and its contribution to the whole thesis was briefly presented. In this section, the 
contribution of this study as a whole is presented and discussed. Overall, this dissertation 
contributes to the research on participatory design in the information systems research field 
by focusing on voluntary user engagement in real-life contexts (in this study, living labs) 
when the innovation is not yet mature. More specifically, the main contribution of this study 
was to investigate the process of user engagement in the living lab context that includes the 
users’ perspectives. Sustainable user engagement and commitment in participatory design 
activities are vital, and this study contributes to the recent call for research by Bødker and 
Kyng (2018). This emphasized that most participatory design activities focus on user 
engagement challenges from the project or innovation perspective (i.e., if the participatory 
design activities bring success for the project or the prototyped innovation) and whether the 
user engagement itself has been successful or not often remains undiscovered (Heeks, 1999). 
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This research was also a response to Andersen et al.’s (2015) statement that in comparison 
to the politics of design and various methods, tools and techniques of user engagement, the 
challenges associated with the nature of user engagement as the heart of participatory design 
has gained less attention in participatory design studies, and this topic thus deserves further 
research.  

Considering the three living lab case studies in which I was involved, the results of this thesis 
contribute to helping with the challenges of understanding the living labs as a context for 
user engagement in a real-life setting (UNaLab project, Paper 5). Beyond this, they 
contribute to understanding the issues of user engagement in living lab field tests (USEMP; 
Papers 2, 3 and 4), as well as barriers to innovation adoption in real-life settings on a societal 
level and within different application domains (U4IoT, Paper 6). The presented user 
engagement framework aims to provide a better understanding of the challenges of user 
engagement from the users’ points of view. This study is distinguished from other studies in 
this field because the majority of participatory design research has focused mainly on user 
engagement as a onetime occurrence with a particular emphasis on the challenges of bringing 
the user into the participatory design process; and the reasons that hinder users from staying 
engaged have not been discussed in detail. This dissertation represents a response to the 
collective call for investigating “how” (and not only “why”) users should be involved in 
participatory design activities. The majority of participatory design research has largely 
discussed different methods and techniques enabling users to begin their engagement. 
However, the questions of how they should be kept engaged – and what the challenges are 
for sustainable user engagement throughout the innovation processes by focusing on the 
engagement process – have not been sufficiently explored (Eveleigh et al., 2014; Gooch et 
al., 2018; Ley et al., 2015; Wolff et al., 2019). As Eveleigh et al., (2014) highlighted, 
motivating users to engage in activities does not always result in continuous engagement or 
a higher commitment level.  Thus, further research is required to investigate the reasons that 
users do not participate in the innovation activities, particularly when innovations are not 
mature enough. Furthermore, even those studies that have discussed user engagement as a 
process have either interpreted it as merely using the technology (e.g., O’Brien & Toms, 
2008) or as engaging users in the process of designing and testing innovations. Therefore, 
regular use of the innovations (as a part of the engagement process) has not been introduced, 
let alone debated. This thesis also contributes to the call for more research by Pilemalm et 
al., (2007), in which they demonstrated the importance of active user engagement all the 
way through the innovation development process and advocated for further research. 

Moreover, within the information systems literature, research is heavily influenced by the 
organizational context of user engagement. This implies that users are usually organizational 
employees who interact with and use a relatively mature innovation in the organization  
(Hameed et al., 2012; Mckeen & Guimaraes, 1997). They generally do not include the issues 
related to fuzzy front end of innovation, the voluntary nature of engagement in real-life 
contexts or its implications on user engagement. This thesis conducted a high-level analysis 
of the results from the appended research articles associated with three living lab cases 
studies. These supported different phases of the user engagement framework presented, in 
which each of the phases can separately contribute to different information systems topic 
(e.g., information systems testing and evaluation or information system adoption and 
diffusion), as well as contribute to participatory design research as a whole. Figure 7 
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illustrates the contribution of this dissertation in relation to different research topics, projects 
and appended publications.  

 
Figure 7. The contribution of this dissertation in relation to different research topics 

In addition to the overall contribution of this thesis, this study also contributes to the 
diffusion of innovation theory, and it more specifically contributes to the innovation decision 
process outlined by Rogers (2010). As previously discussed, the user engagement process is 
not always a linear process that starts from knowledge and ends by final confirmation. In a 
real-life context, and with voluntary users who are engaged with an immature innovation, 
the process can be iterative. In this way, users can change their engagement decisions several 
times during the process, and they may also move backward or forward between the five 
main stages the of innovation decision process. Considering the innovation decision process, 
users can skip some of the stages of the process of user engagement, which is not associated 
with a single entry point (i.e., does not always start from the knowledge phase). Certain 
evidence has confirmed this argument, particularly in the U4IoT project, in which users were 
provided the technology to use it without any prior knowledge, without being persuaded to 
use it or even testing the technology on a smaller scale. Furthermore, the findings from this 
study confirmed that – in contrast to the innovation decision process, in which the decision 
is made by the users only once (i.e., in the decision phase) and can only be reversed only 
once (i.e., in the confirmation phase) – in the living lab context, the decision can be changed 
and reversed several times by the users (as explained in detail in chapter 6). This makes it 
more complicated to build sustainable user engagement and commitment in the innovation 
processes. 

Finally, as discussed earlier, the concept of user engagement has been used in two different 
ways: First, one may use the innovation when it is relatively mature and has mainly an 
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organizational focus (Hameed et al., 2012; Mckeen & Guimaraes, 1997; O’Brien et al., 
2018). At this stage, the concept of user engagement is interpreted as innovation adoption, 
and one may engage with the innovation through users’ regular use and practice (Rogers, 
2010). The second view is to use the concept of user engagement outside of the 
organizational context, such as in living labs. From this perspective, most of the well-known 
living lab studies have considered user engagement to be a process associated with different 
phases of the innovation process; it begins with exploration and ends with testing and 
evaluation. Therefore, regular use and adoption of the innovation has not been included in 
the process of user engagement. One example of these living lab studies is the FormIT living 
lab methodology (Ståhlbröst, 2008), as described in the theoretical background chapter. 
Despite the fact that FormIT methodology considers commercialization to be one of the 
phases of innovation development in living labs, it mainly reflects on user engagement in 
four phases. These include exploration, creation, implementation and evaluation. Another 
example is the living lab methodology outlined by Schuurman et al., (2016) that discussed 
user engagement in three innovation phases: exploration, experimentation and evaluation. 
Hence, another theoretical contribution of this study (and the presented user engagement 
framework) is to incorporate both perspectives of user engagement and define the user 
engagement process from a broader perspective that integrates both the innovation 
development process in living labs and adoption and regular use of the innovation by users. 
Therefore, even though this study contributes to a better understanding of the living lab 
context, its findings also contribute to the research on living lab methodologies by 
broadening the perspective of the process of user engagement in living labs.  

7.2.2 Practical Contributions  

Investigating the issues of sustainable user engagement and commitment in the living lab 
setting, along with providing recommendations on how to facilitate a committed user 
engagement in the field test (i.e., Paper3) and adoption of innovations (i.e., Paper 6) will 
help living lab organizers, project planners and decision makers on a larger scale (such as 
urban living labs). It will aid them in understanding how to engage users in the innovation 
processes and how to keep them engaged all the way through their engagement process, from 
user preparation to implementation, testing and adoption of innovations. This understanding 
can be put into practical use on all three levels of living lab analysis, the macro level, meso 
level and micro level, as outlined by Schuurman (2015). The macro level is more related to 
the organization of living lab activities, as well as to collaboration between different key 
partners, including citizens. The meso level is focused on the living lab project itself, and 
the micro level deals with the methodology and process within a specific living lab project. 
Within the macro level, for example, in the UNaLab project, several practitioners have 
emphasized that citizen engagement is the most challenging activity that should be included 
in urban living labs. Within the meso level (living lab project), the final outcome of the living 
lab projects is directly related to and influenced by the degree of user engagement and 
commitment (as shown in the USEMP living lab case). Finally, on a micro level, choosing 
an appropriate method and process of user engagement can positively contribute to 
sustainable user engagement. 

As illustrated in different application domains within the U4IoT project, the process of 
engagement was not in accordance with the living lab premises, and the users were engaged 
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to use and adopt the innovations without adequate preparation or prior knowledge. They 
began using the IoT technologies largely without being a part of the exploration or 
implementation phases. One plausible explanation for this is that adoption of innovation by 
users has not been viewed as one of the main phases of innovation development in living lab 
studies (Schuurman et al., 2016; Ståhlbröst, 2008). 

7.3 Limitation and Future Research Directions 

Even though the findings of this study have provided several contributions to the information 
systems and innovation literature, the present study has its own limitations that should be 
considered when interpreting the results. Although this study does include the perspective 
of real users to understand the challenges of user engagement (e.g., in USEMP’s open-ended 
questionnaire and U4IoT’s workshops), one limitation of this study might arise from its 
strong focus on experts’ perspectives, as they were the ones that could be interviewed in 
depth. The reasons behind this was the difficulty of getting access to users who had already 
dropped out of the living lab activity and had preferred not to stay engaged in the process. 
As voluntariness of engagement in the context of the living lab is one of its core premises 
(Ståhlbröst & Bergvall-Kåreborn, 2013), this could lead to a complex conflict with ethical 
considerations, as explained in Paper 4. This aspect may in turn impose another limitation 
on this study, as keeping users engaged or re-engaging them (O’Brien & Toms, 2008) in the 
innovation processes should always account for the voluntary nature of user engagement, as 
well as ethical concerns.  

Another limitation of this study was related to the living lab cases upon which the study had 
been built. The identified reasons may be heavily influenced by the nature of the case and 
the way that the living lab project is conducted. For example, in the USEMP project, the 
issue of privacy was crucial, as the developed application needed to get access to the user’s 
Facebook data. Furthermore, when participation is voluntary, cultural, economic and societal 
aspects may also impact users’ decisions to stay engaged during development and use an 
immature innovation, as different motivational factors (i.e., intrinsic and extrinsic) can have 
different effects on different cultures and societies. These aspects could be interesting 
directions for future research. 

Finally, since the identified user engagement challenges (e.g., user drop-out reasons and IoT 
adoption barriers) in many cases are intertwined (as was shown in the results and coding 
process), an opportunity for further research would be to investigate the way that each of 
these reasons could be co-related or influenced by each other. Understanding the patterns of 
reasons that may hinder sustainable user engagement requires more research participants by 
using a more quantitative approach. For example, the entire user engagement process may 
be affected by privacy issues and their impact on trust, as well as the effect of maturity level 
on the perceived complexity and usefulness of the innovation.  

It is worth noting that the maturity level of the innovation itself can play an important role 
in users’ decisions to stay engaged in the process. As highlighted in this study, immaturity 
of innovation when the innovation is in its fuzzy front end stage can create many challenges 
for user engagement. However, one can assume that when the innovation is highly mature, 
the ability of users to provide useful feedback will be decreased. Therefore, the level of 
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innovation maturity in living lab activities in order to facilitate a successful user engagement 
deserves further research.  

7.4 Personal Reflection on the Research Journey  

“Analyzing the past to prepare for the future” (Webster & Watson, 2002), is the title of one 
of the most well-known articles on how to conduct a literature review in information systems 
research field. That was the first sentence that came to my mind and is an inspiring way of 
reflecting upon what I have already done. I had the chance to be engaged in several living 
lab projects, and almost all of my publications have resulted from the projects in which I was 
involved. These research projects were full of opportunities for me to gain knowledge and 
strengthen my research competence in my research field. That was one of my most 
outstanding experiences during the years that I was studying as a PhD candidate. This 
participation enabled me to start working as an independent researcher and also helped me 
to build my confidence as a practitioner to integrate and use my theoretical understanding 
and practical knowledge gained to lead the activities undertaken throughout the different 
projects. 

Despite this, if I would have had the possibility of starting over my PhD journey, what I 
would do differently would be to broaden my perspective of potential opportunities in 
research projects, including various methods of data collections that not only contributes to 
the project in which I was involved, but also have greater impact on my knowledge in the 
topic as a whole. In the current dissertation, however, all three living lab case studies 
included have greatly contributed to the purpose of this study, their contributions were at a 
different level and on a different scale. For example, being involved in the UNaLab project 
was a great opportunity for me to better understand the living labs as the context of my PhD 
study. This understanding enhanced my ability to analyse the challenges of user engagement 
on a broader scale and level.  

Another reflection about my PhD process is related to the living labs in general as the context 
of my study. Although living lab research has been around for two decades, there remain 
different interpretations and understandings of what really is a living lab and when a project 
or activity can be considered to be a living lab project or activity. As an interpretive 
researcher, I may not be able to ignore different interpretations or understandings about the 
living lab concept and consider them either a “misunderstanding” or “misinterpretation”. 
Instead, I saw this as a motivational factor to particularly explore the main aspects of living 
labs as the context of my study (as I did in UNaLab project). However, the various 
interpretations of the living lab concept could in turn influence my research in various ways, 
such as selection of the right outlet for publication, inclusion or exclusion of projects in my 
PhD dissertation and striking a balance between different research and project activities in 
which I was involved. 

Notably, the three living lab cases included in this study enabled me to broaden my 
perspective and adjust my research focus from a specific phase or activity in innovation 
processes to the user engagement process as a whole. That being said, in the first half of my 
PhD study, my core focus was on living lab field tests and why users drop-out of living lab 
field tests before they have ended. However, being involved in the U4IoT project enabled 
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me to study the barriers of user engagement in relation to the adoption and use of innovation, 
and UNaLab helped me to broaden my perspective on user engagement on a societal level. 
My hope is that the presented user engagement framework, along with the knowledge 
provided on the reasons that hinder sustainable user engagement in participatory design 
activities, will help different stakeholders in living lab activities to have better knowledge 
and understanding of this topic. These people may include project organizers, researchers, 
public authorities and any real or potential users. In addition, it may lead to empowering 
users in the innovation process, as user empowerment is the core message of participatory 
design movement.   
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Appendix A. Interview protocol for the living lab experts in USEMP 

Introduction 

- Two researchers (Abdolrasoul and Annabel) are confronted with user drop-out in 
Living Lab field tests. In order to reduce drop-out rates, we want to interview experts 
in Living Lab field tests (user researchers and panel managers in Living Labs) 

- Interview will take 1 hour 
- Interview will be recorded 
- Based on the interviews we  are planning to write a paper for the Open Living Lab 

Days conference on drop-outs in field test 
 
Opening question 

- Can you briefly explain your role in your Living Lab?  
 
Field tests & drop-out 

- What is a Living Lab field test according to you? 
- Which elements should be present in order to have a Living Lab field test? 
- In which ways Living Lab field tests can differ from each other? 
- What is for you the goal of a Living Lab field test? 
- Do you remember approximately how many Living Lab field tests you have 

been involved in? 
- How participants are usually recruited to participate in the Living Lab field test? 

- How did you motivated them to participate 
 

- Have you experienced user drop-out during the Living Lab field tests you were 
involved in? 

- How can you define user drop-out? 
- When do you consider a user as dropped out user? 
- What were the main reasons for the users to drop-out of the Living Lab field 

tests that you have been involved in? 
- How did you deal with dropped out users? 
- Have you ever tried to remotivate/re-engage dropped out users? 
- Have you ever had a Living Lab field test with almost no dropped out users? 

- Which factors were important for this non drop-out? 
- What are the possible consequences of user drop-out? (Time delay, costs...) 
- What do you recommend to reduce drop-out rate in Living Lab field tests? 

 

Card sorting exercise 

Based on personal experience and a literature review, we made a taxonomy of reasons why 
participants dropout in field tests. We would like to triangulate this taxonomy with experts 
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in Living Lab field tests by sorting the items based on the importance of the items for user 
drop-out. Therefore we will give you all our reasons of user drop-out in cards. As a first 
exercise, you have to sort all the cards in three categories. While sorting, you can give 
feedback on the items by thinking out loud. The interviewees also receive five empty cards 
on which they can write items that were not yet included. 

How influential are these items? 

1. Not influential at all on the user drop-out during the field tests I was involved in 
2. Somewhat influential on the user drop-out during the field tests I was involved in 
3. Extremely influential on the user drop-out during the field tests I was involved in. 

 

After this exercise is done, the interviewee is asked to sort out the items in the third 
category 

 

- If you read all these items, how would you categorize these reasons for user drop-
out? 

- If you could give other colleagues an advice on how to reduce drop-out, what are 
your general advices for them? 

- Do you have other remarks/comments about drop-out reasons/consequences during 
field tests?  
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Appendix B. Interview protocol for the IoT experts in U4IoT 

Introduction 
This study is carried out within the realms of a European research project called U4IoT. As 
a Coordination and Support Action (CSA) U4IoT aims to provide the Large-Scale Pilots 
(LSPs) within the Internet of Things (IoT) Programme with support towards user 
engagement. The five domains that the LSPs tackle are smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles. Since your 
project [project name] is one of these LSP, we reach out to you as part of our task. One 
specific topic we are interested in is to gain more understanding about potential users’ 
perspective on Internet of Things solutions and what stimulates or hinders your adoption of 
these type of solutions. Thus, the aim of this interview is to understand potential adoption 
barriers and to know how these IoT adoption barriers should be tackled.  

If you want to know more about the project or have any other questions, please contact 
Abdolrasoul Habibipour at Luleå University of Technology, +46730765201 or 
abdolrasoul.habibipour@ltu.se. 

Background / introductory questions 

Background/introductory questions 

Gender � Male 
� Female 
� Other 

…………………………………………………. 

Age � Below 18 
� 19-30 
� 31-40 
� 41-50 
� 51-60 
� 61-70 
� Over 71 

In which country and city do you 
live? 

 

What is your current occupation?  � Employed for wages 
� Self-employed 
� Out of work and looking for work 
� Out of work but not currently looking for work 
� Parental leave 
� Student 
� Retired 
� Unable to work 
� Other occupation, namely… 

What do you do in your  
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work/studies/previous work?  

How interested would you say 
that you are of new technology? 
 
 
 

� Very interested, e.g. I always aim to buy (use) the 
latest technology as soon as possible 

� Interested, e.g. I buy (use) new technology when my 
some of friends/family/colleagues have started to 
use it 

� Moderately interested, e.g. I buy (use) technology 
when most of my friends/family/colleagues have 
started to use it and recommend it 

� Not at all interested, e.g. I buy (use) the technology if 
I feel forced to start using it, often I do not buy or 
use it at all 

� Other ……………………………. 

Are you familiar with the 
concept of Internet of Things 
(IoT)? 

� Yes 
� No  
� I do not know 

Please give a description of what 
you see as IoT, what do you 
think it is? 

 

Do you use any Internet of 
Things based services, devices 
today?  

� Yes 
� No  
� I do not know 

If yes, give an example of what 
you use and how often you use it 

 

What was the reason why you 
started to use these type of 
solutions? 

 

If no, why don’t you use? Please 
explain and give some examples 
of reasons for why not? 

 

What do you think would make 
you use IoT solutions? What 
would you need to start using 
them? 

 

If you do not know, what do 
you see as IoT service, device? 
Have you ever used e.g. an 
activity band (Fitbit), sensors 
(such as location) in you mobile 
phone, a smart TV? [If they now 
answer yes, ask the yes related 
questions above] 
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 Which LSP are you working? [AutoPilot, SynchroniCity, ActivAge, Monica or 
IoF2020] 

 When you think of [smart cities, smart agriculture, wearable technologies, smart home 
care and autonomous driving vehicles] what is the first thing that comes to your mind? 
Please tell me 

• What is it for you? How would you define it? 
• What do you expect from [smart cities, smart agriculture, wearable technologies, 
smart home care and autonomous driving vehicles]? 
• How do you view IoT as being part of [smart cities, smart agriculture, wearable 
technologies, smart home care and autonomous driving vehicles]? 
 

Grand tour questions  
Technology (innovation) adoption examines the individual and the choices an individual 
makes to accept or reject a particular technology (innovation). 
IoT adoption barrier: Any factor that discourages or prevents users from actual use of 
IoT technologies. 

 From an overarching view, what do you think of as the main barriers for a typical person 
to adopt and start using IoT solutions in [smart cities, smart agriculture, wearable 
technologies, smart home care and autonomous driving vehicles]? 

 From an overall perspective, what are your recommendations and suggestions to tackle 
the barriers that you mentioned in the previous question? 

Example questions 
Rogers (1995) defines technology adoption process in five stages, namely: (1) Knowledge, 
(2) Persuasion, (3) Decision, (4) Implementation, and (5) Confirmation. 
Note: one adoption barrier can be related to more than one stage.  

Knowledge 

Knowledge occurs when a potential user learns about the existence on the IoT and gains 
some understanding of how it is functions. 
Example of adoption barrier in this stage is: poor dissemination of information about the 
new IoT solution. 

 From the insights of the pilots and the project, what came out as the main barriers in the 
knowledge phase for users to adopt IoT solutions in [smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles]? 

 What do you recommend in order to tackle IoT adoption barriers relating to the lack of 
awareness or knowledge of users about the IoT solutions? 

 Persuasion 

Persuasion occurs when a potential user forms a favorable or unfavorable attitude towards 
the IoT solution and is open to being persuaded that the IoT solution holds value. 
Example of adoption barrier in this stage is: privacy and security concerns.  
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 From the insights of the pilots and the project, what came out as the main barriers in the 
persuasion phase for users to adopt IoT solutions in [smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles]? 

 What do you recommend in order to tackle barriers relating to the persuasion of users 
to use IoT solutions? 

 Decision 

Decision occurs when a potential user undertakes activities, which lead to the adoption or 
rejection of the IoT solution.  
Example of adoption barrier in this stage is: lack of user support. 

 From the insights of the pilots and the project, what came out as the main barriers in the 
decision phase for users to adopt IoT solutions in [smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles]? 

 What do you recommend in order to tackle barriers for users to decide adoption of the 
IoT solutions? 

 Implementation 

Implementation occurs when the IoT solution is actually put to use or practice.  
Example of adoption barrier in this stage is: complexity. 

 From the insights of the pilots and the project, what came out as the main barriers in the 
implementation phase for users to adopt IoT solutions in [smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles]? 

 What do you recommend in order to tackle barriers for users relating to implementation 
of the IoT solutions? 

 Confirmation 

Confirmation occurs when a user seeks support for the adoption decision in the form of 
confirmation that the decision was a correct one (the user may also reverse this previous 
decision if exposed to conflicting messages about the IoT solution). 
Example of adoption barrier in this stage is: financial issues (expensiveness for users). 

 From the insights of the pilots and the project, what came out as the main barriers in the 
confirmation phase for users to adopt IoT solutions in [smart cities, smart agriculture, 
wearable technologies, smart home care and autonomous driving vehicles]? 

 What do you recommend in order to tackle IoT adoption barriers for users that might be 
related to the confirmation of using the IoT solutions? 

Wrap up 
 Do you feel, or experience, that there are any other barriers that might influence your 

willingness to start using IoT solutions? Which might that be? Please explain. 

 Do you have any other suggestions or recommendations in order to tackle IoT adoption 
barriers for users? Please explain. 
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 Is there anything else you would like to add to this interview? Anything that you would 
like us to know or anything that you would like the developers of this type of 
technologies to think of? 

Thank you very much for you valuable time and we will get back to you with a summary 
of the results if you would like that.  
 
If you want to know more about the project or have any other questions, please contact 
Abdolrasoul Habibipour at Luleå University of Technology, +46730765201 or 
abdolrasoul.habibipour@ltu.se. 
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Appendix C. Open-ended questionnaire for the dropped out users in 
USEMP 

Thank you for your participation, your answers are valuable feedback to our research. 

Some weeks ago you showed us your interest for participation in our research project by 
providing   us with your email address and Facebook URL, but unfortunately you did not 
complete the tasks. In this questionnaire we are interested in knowing why people drop-out 
of user studies before projects or activities have ended. The data collected by this 
questionnaire will be used strictly and    exclusively for the purposes of research on how to 
sustain user engagement over time. This information will never be shared, sold or used for 
any other purpose. 

The questionnaire consists of 18 questions and will take you approximately 15 minutes to 
complete. If you have any questions about the survey please contact: 
Abdolrasoul.Habibipour@ltu.se. 

 

Background questions 

1. Gender 

• Female  
• Male  
• Other 

2. Age 

• 17 or younger 
• 18-25 
• 26-35 
• 36-45 
• 46-55 
• 56 or older 

3. Level of Highest Educational Attainment: 

• Did Not Complete High School High School 
• Some College Bachelor's Degree Master's Degree 
• Advanced Graduate work or Ph.D. Other (please specify) 

4. What is/was your 

• Field of study 
• Professional skills 
• Work experiences 

 

 

mailto:Abdolrasoul.Habibipour@ltu.se
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Descriptive questions 

We saw that you participated in the DataBait-acpplication development, but did not follow 
complete the task. 

5. Please clarify your situation regarding to the previous phase(s) of DataBait test which was 
held in March 2016. 

• I did not participate in that test. 
• I participated in March 2016 test, and completed the assigned task(s). 
• I participated in March 2016 test, but I did not complete the assigned task(s). 

6. What were your initial motivations when you signed up in the DataBait application 
development? [Please prioritize your answers from most important motivator to least 
important   motivator] 

• The most important 
• The second important 
• The third important 
• The least important 

7. What were your main reasons for dropping out of the DataBait application development? 
[Please go into  as much details as possible and prioritize your answers from most important 
reason to least important reason] 

• The most important reason 
• Second reason 
• Third reason 
• Fourth reason 
• The least important reason 

8. What could we, as organizers of the DataBait test, improve in order to re-engage you as a 
participant? 

9. If these changes are met, would you return to the user study? 

• Yes 
• No, I'll not return to the project anymore (please specify why not) 

10. Do you think you will participate in other similar user studies in the   future? 

• Yes   
• No 
• I'm not sure 

  

Technical aspects 

11. Did you encounter any software bugs or errors that made you unable to continue using 
the prototype? 
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• No 
• Yes, in which phase or step of using the prototype (e.g., installation, use of prototype, 

etc.) you faced these problems and how? Please write as much details as possible. 

12. Were you satisfied with the preparations, training and clear guidelines before and/or 
during the project? 

• Not Applicable Yes 
• No, please specify why not 

13. Were you satisfied with the technical support? 

• Not Applicable 
• Yes 
• No, would you give us an example: 

 

Social aspects 

14. Please let us know if you encountered any problems with the gaps between project’s 
phases, longevity of the project or timing of the activity. 

15. Please let us know if you encountered any problems while interacting with the 
developer’s team.[Or    if your feedback was ignored by the  developers.] 

16. Specify the way(s) you and the developers or activity organizers stayed in contact 
during the project: 

• In person 
• E-mail  
• Phone 
• Text message (SMS)  
• Fax or mail 
• Social media network  
• Skype 
• Other (please specify) 

 

Wrap up 

17. Is there something else, not covered by this survey, you think is relevant for your 
decision to drop-out? 

18. Email address (We need your email address to be able to send your gift): 

Thank you so much for your participation in our survey. We will shortly after receiving 
your feedback send the survey reward to your email address. If you haven't received it one 
month after completing the survey, please contact Abdolrasoul.Habibipour@ltu.se. 
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Appendix D. Open-ended questionnaire for the UNaLab city 
representatives 

As you probably know, in UNaLab project, we at LTU are developing a scientific Urban 
Living Lab framework (as one of the main goals of WP2). In UNaLab project, one of the 
targets is to foster urban innovation ecosystems, wherein stakeholders co-create and optimise 
scalable, cost-effective, locally-attuned NBS for improved climate and water resilience, by 
applying an innovative, systemic approach to engage citizens and stakeholders in the co-
design and co-implementation of NBS, based on the Urban Living Lab framework. 

In order to understand the process of fostering the innovation eco-system, we would like to 
get your city’s perspective on a few issues. This information is important for us to gain more 
insights into how the concept Urban Living Lab is understood by both front-runner and 
following cities, how it is implemented (or planned to be implemented) in the front-runner 
cities, and what are the challenges in Urban Living Labs from your perspective.  

Based on that, we want to get your response to 8 questions. The answers to these questions 
will be used as a basis for our future work developing the Urban Living Lab framework as 
well as in research articles. We would greatly appreciate if you could complete this short 
questionnaire by 2018-12-10. 

If you have any other questions, please contact Abdolrasoul Habibipour at Luleå University 
of Technology, +46730765201 or abdolrasoul.habibipour@ltu.se 

1. Which organization are you affiliated with? 

2. What is your view on what an Urban Living Lab is? Please describe in your own words. 

3. What do you see as the main difference (in your city) between Urban Living Labs and 
Nature-based solutions? Please describe in your own words. 

4. From your perspective, have you implemented an Urban Living Lab in your city? 

• Yes, we have fully implemented it 
• Yes, we are almost done 
• Yes, we are planning to, but have not really started yet 
• No, we will not implement an Urban Living Lab 
• I do not know 

5. Please describe shortly how you have implemented (or plan to implement) your Urban 
Living Lab and how it works (e.g. where is it located, who is responsible for it, how is it 
organised, how is it financed, how do you engage citizens and other stakeholders) 

6. What is the main reason why you will not implement an Urban Living Lab? 

7. What are the main challenges in Urban Living Labs projects? 

8. Any other feedback or insights you would like to share with us? 
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Abstract  

User participation in the Information Systems (IS) user studies has become a popular and widely studied 
research topic. Understanding of how users should be involved in the projects and how to deal with the 
various challenges of involving users is important. Keeping users motivated over time is one of the biggest 
challenges in the process of user involvement. As the first step of research on how to build a sustained user 
engagement, the aim of this study is to identify, categorize and sum up existing research on why people 
drop-out of user studies before the project or activity has ended. The main findings of our study indicate 
that the performance of the prototype, user selection, user preparation, interaction with the users, privacy 
concerns and scheduling are highly influential on this issue. Based on the findings, this study also 
proposes a research agenda to guide future studies in this area.  

Keywords  

User Study, User Drop-out, User Participation, User Involvement, User engagement, Literature Review. 

Introduction 

User participation in information systems (IS) studies is not a new phenomenon and numerous studies in 
the IS literature have focused on users and their participation in projects or activities. User participation is 
associated with activities that users or their representatives fulfill in the systems development process 
from contextualization step to test and evaluation phase (He and King 2008). It is argued that generally, 
user involvement does contribute positively to system success (Bano and Zowghi 2015; Lin and Shao 
2000) and user’s satisfaction (Bano and Zowghi 2015; Barki and Hartwick 1989; Kujala 2003; Leonardi et 
al. 2014), however; some failure cases have been reported despite high levels of user participation (for 
example, see (Gallivan and Keil 2003)). Hence, understanding of how users should be involved in the 
development process (Vines et al. 2013) and how to deal with the challenges of involving users (Brown et 
al. 2011; Iivari et al. 2010; Kujala 2003) is of importance.  

Some researchers differentiate between user’s participation and user’s involvement (Barki and Hartwick 
1989; Bergvall-Kåreborn and Ståhlbrost 2008; Hartwick and Barki 1994; Iivari et al. 2010; Lin and Shao 
2000) and have considered participation as an active involvement (Iivari et al. 2010). Consistent with this 
view, user participation is one of the more important causes of user involvement (Barki and Hartwick 
1989). Accordingly, by considering this fact that user involvement and participation may have inherent 
differences, to provide and gain a more holistic view of the literature, in this study these terms are used 
synonymously. In addition, as Bano and Zowghi (2015) argue, user engagement is another additional 
concept that has been used as an interchangeable term for both “participation” and “involvement”. 
Generally, in the IS literature, direct participation (i.e., all parties affected by the system are directly 
involved in the participation process) of end-users (i.e., those who actually use the system) is more 
highlighted (Bergvall-Kåreborn and Ståhlbrost 2008). Similarly, we consider user participation as direct 
participation of end-users.  
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In line with the importance of user participation in IS, the users (especially those who intend to voluntarily 
participate in the projects) should be motivated to contribute to the projects (Ståhlbröst and Bergvall-
Kåreborn 2013). The user’s motivation to participate in the activities has been divided into two types: 
intrinsic motivation such as hobby, fun, enjoyment and altruism, and extrinsic motivation such as 
financial compensation, fame and prize (Hossain 2012b; Ståhlbröst and Bergvall-Kåreborn 2011). All in 
all, intrinsic motivations have been considered as more beneficial and influential (particularly in voluntary 
contribution) for all involved stakeholders (e.g., developers and users) compared to extrinsic motivations 
(Ståhlbröst and Bergvall-Kåreborn 2011, 2013; Zheng et al. 2011), and in contrast with extrinsic 
motivations, are positively associated with participation intention (Zheng et al. 2011). Previous works have 
focused mainly on users’ motivation in order to start participating in the projects (see for example 
(Hossain 2012a; Ståhlbröst and Bergvall-Kåreborn 2011)), however, when it comes to retaining the 
participants and keeping them motivated during the whole period of the project or activity, we have not 
found any studies in the literature that have comprehensively examined this issue and this topic needs to 
be investigated further. Nevertheless, some studies claim that keeping users motivated, is much harder 
than motivate them to start participating in a project (Hess and Ogonowski 2010; Leonardi et al. 2014; 
Ogonowski et al. 2013) and the users’ motivation to take part in a project, especially at the beginning of the 
project is much more higher than the rest of the activity (Hess et al. 2008).  

Furthermore, the motivations and expectations of the participants will change over the time and it is 
difficult to get the same level of motivation during the activity (Bergvall-Kåreborn and Ståhlbrost 2008; 
Carr 2006; Ley et al. 2015; Ogonowski et al. 2013). Hence, finding motivated and engaged long-term users 
is not an easy task (Kaasinen et al. 2013; Georges et al. 2015) as they may tend to drop-out of user studies 
before completing the project or activity. Also from developers’ viewpoint, a sustainable, continuous and 
unremitting involvement of users and keeping them motivated during the whole time of user study or 
project is an important issue and there have been numerous studies that have mentioned the importance 
of this issue (Hess and Ogonowski 2010; Leonardi et al. 2014; Ley et al. 2015; Oostveen and Van den 
Besselaar 2004; Wilson et al. 1997). There are a number of reasons for this concern as those users already 
have a relatively profound understanding and knowledge about the project (Hess and Ogonowski 2010), 
they are able to provide deeper and more detailed feedback (Ley et al. 2015; Visser and Visser 2006). 
Moreover, a trustful relationship between the users and developers has already been established and it is 
positively associated with the project results (Carr 2006; Jain 2010; Leimeister et al. 2009). Finally, users’ 
drop-out of projects is costly in terms of both time and resources as the developers need to train new users 
and provide an adequate infrastructure (such as hardware, software and communication technology) for 
them (Hanssen and Fægri 2006; Ley et al. 2015). Kobren et al. (2015) assert that a participant after 
dropping out will not have any additional reward for the project or activity.   

Accordingly, as the first step of research on how to build a sustained user engagement, the main objective 
of this literature review is to identify, categorize and sum up existing research on why people drop-out of 
user studies before the project or activity has ended. In this regard, we thoroughly examine the empirical 
literature in order to understand the current state of research and accumulated knowledge to this area. To 
the best of authors' knowledge, this is the first study to date that surveys the literature on users’ drop out 
of user studies in the IS field. A reason for less investigation of this topic is that IS studies mainly have an 
organizational focus (e.g., Travica 2014) and the nature of involving users within the organizations is 
inherently different with the voluntary contribution of the participants (Ståhlbröst and Bergvall-Kåreborn 
2013) which is the main focus of this study.  In this article, however we have not found a clear and precise 
definition of the concept of user drop-out, but we consider “dropped-out” users as users who have started 
participating in a user study but give up to continue the rest of the activity (due to whatever reason) and 
don’t complete the assigned task. As the second contribution of this paper, we aim to highlight some 
emerging research topics and the most important gaps in the topic to help the direction of future studies.  

Methodology 

To conduct this literature review, we followed a structured concept-centric approach based on Webster 
and Watson’s recommendations (2002). We chose concept-centric method since it allows us to 
systematically synthesize the literature and enables us to make an initial classification on the subject of 
our reviewed literature. This literature review was conducted in six major steps: (1) 
Define a set of search terms by combining the main keywords, (2) Review of top IS journals and 
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conferences, (3) Conduct a literature search in the online databases, (4) Review of references of 
publications identified in previous steps (backward search), (5) Identification of publications citing the key 
publications (forward search), and (6) Conduct an extensive analysis of the articles. 

In the first step, in order to capture studies relevant to the research question, a set of search terms and a 
logic to combine them was developed. As this topic is an emerging issue and due to lack of direct research 
on it, we categorized four different groups of Search Terms (STs). For example, we have used the words 
“discourage” and “dissatisfaction”, as they are reasons that might lead to user drop-out. We have applied 
this search strategy to identify and obtain more relevant articles (either directly or indirectly) before 
inclusion in our study. Moreover Table 1. shows our classification. Next, we started merging these 
categories in all possible meaningful ways. A combination of search terms was adapted for each database 
based on its structure. 

As suggested by Webster and Watson (2002), instead of limiting the search to specific years or journals, it 
could be better to broadly search for the publications on the topic. Therefore, no time 
limitation on the publication date of the articles was used. They also recommend examining leading 
journals and conference proceedings as they usually introduce the major contributions. Accordingly, to 
build the initial pool of studies, we started reviewing the literature on the Association for Information 
Systems (AIS) Senior Scholars “Basket of Eight” journals. We went through the tables of contents of these 
journals and manually searched for relevant articles. After that, we searched proceedings from the top IS 
conferences (HICSS, ICIS, AMCIS, ECIS and PACIS).  

Search Term 1 Search Term 2 Search Term 3 Search Term 4 

User* Participat* Drop*out Sustainable 
Participant* Involv* Discourage* Continuous 
Customer* Engag* Dissatisfi* Viable 
 Contribut* Disengage* 

Withdraw* 
Unremitting 

Table 1. Classification of Search Terms (STs) 

In the next step, we searched the online databases (i.e., Scopus and Web of Science). Besides keeping the 
logical order consistent, the search string was customized for these databases based on their interface 
specification. Same as previous step, we did not employ a time restriction. In this step, the title, the 
keywords and the abstract of the articles have been included into the search. To further support reviewing 
the published literature and to make sure that other relevant articles were not excluded from this review, 
the Google Scholar search engine was employed but the search was limited to articles’ title. 

Finally, in order to identify further potential literature sources, backward and forward citation analysis 
based on Webster and Watson’s (2002) recommendation were conducted. We employed this search 
because the number of relevant findings in the previous steps was too small to obtain reliable results. The 
core literature identified by using Scopus, Web of Science and Google scholar where we conducted a 
backward and forward citation analysis. Only articles in English language were considered in this review. 

Findings 

Altogether 44 studies were examined and reviewed in the present paper. Of these included studies, 21 
articles directly addressed the issue of user’s drop-out and 23 articles indirectly mentioned this concept. 
The results show that the number of published articles is growing during the last decade. This is one of the 
reasons that the average number of citation is relatively low (65% of the articles has been cited less than 50 
times) because almost 86% of the articles (38 of 44) published over the past decade and almost half of all 
articles published over the past five years. Moreover, based on our search, just three articles have been 
published in the core IS journals (i.e., basket of eight journals) or the top IS conferences. Although, we do 
not argue that other IS-related journals outside of the basket of eight are considered as low quality, but we 
believe that less attention has been paid to this topic by leading journals and conference proceedings and 
this issue needs more consideration and extensive research. The third notable point is that most articles 
(29 of 44) that have mentioned the issue of user drop-out are associated with emerging IS topics such as 
crowdsourcing (9 articles), crowd-sensing (7 articles) and Living Labs (13 articles), which are mainly based 
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on voluntary contribution. Just 12 studies have focused on the traditional approaches of user involvement 
such as user-centered design (6 articles) and participatory design (6 articles), which mainly have an 
organizational focus and historically are based on the context of Scandinavian experience (Travica 2014). 
All of these findings confirm the need for more research on this topic. And finally, our results show that, 
the issue of drop-out mostly has happened in the long-term user studies (77% of the articles) compared to 
short-term ones (e.g., agile system development). 

Based on the reviewed literature, there are many different reasons for raising the issue of user’s drop-out 
and the hindrances of continuous and persistent participation of the users. On the basis of concepts 
identified in the literature, an initial classification was developed. As a result, we ended up with three main 
areas of consideration: technical aspects, social aspects and socio-technical aspects. 

Technical Aspects 

When it comes to technical aspects, the main reasons which lead to users’ drop-out are related with the 
performance of the prototype and the preparation of users before the participation in the project or 
activity. However, there are some other technical issues such as limitation of users’ recourses, inadequate 
infrastructure and insufficient technical support which affect the motivation of the users. 

Performance of the prototype: According to Zheng et al. (2011), Analyzability was positively 
associated with intrinsic motivation. If the tasks are not simplified enough and easy to use, some users are 
not able to understand the task model or detail used (Gallivan and Keil 2003; Kobren et al. 2015). To avoid 
task complexity, in some cases (e.g., for long-term user engagement in the living labs), it is recommended 
to divide tasks into sub-tasks that are clearly defined (Ståhlbröst et al. 2013). The provided prototype or 
service for the users should also be reliable (Kaasinen et al. 2013) and technically stable (Ley et al. 2015; 
Ogonowski et al. 2013); otherwise, it is very difficult to keep participants motivated. Even minor usability 
problems could discourage participants (Brabham 2012) and users must be informed that the prototypes 
are not as stable and reliable as commercial technologies (Taylor et al. 2013). Hence, it is very important 
that the system does what the users need to do (Gallivan and Keil 2003). High functionality increases the 
reliability of the system and the users’ encouragement; however especially in the test phase, a highly 
mature prototype can demotivate the users as their ability to provide a proper feedback decreases 
(Georges et al. 2015). 
Zheng et al. (2011) argue that (in the crowdsourcing context) the task autonomy is positively associated 
with intrinsic motivation and the tasks should be explicitly specified and highly autonomous. This is in line 
with Ståhlbröst et al.’s idea (2013) that the tasks should clearly be defined with a fixed deadline. However, 
Kobren et al. (2015) take another stance. They argue that setting specific goals in the long-term projects 
may be disadvantageous for the user participation, as users immediately tend to drop-out upon finishing 
that goal. Ley et al. (2015) in a comparison between two different long-term projects mentioned that it is 
not totally clear for us whether a more explicit definition of project (e.g., roles, method, etc.) at the 
beginning of the project would have positive or negative effect on the user retention.  

User preparation: Some studies identified that user’s preparation (i.e., training, sensitization and 
provide an appropriate guideline) affect the motivation of the participants. A clear guideline minimize the 
possibility of users’ confusion and as a result their discouragement (Gallivan and Keil 2003; Hess et al. 
2008; Wilson et al. 1997). Further, even before starting the project, participants should be aware and well-
informed about the project’s description. Visser and Visser (2006) called this phase as sensitization phase. 
Insufficient users’ education or knowledge about the entire participation process would have a negative 
effect on their motivation (Kujala 2003; Ley et al. 2015). On the other hand, inadequate training before 
(and during) the process of user involvement can also lead to user’s drop-out (Gallivan and Keil 2003).  

Other technical aspects: Regarding the technical issues which can affect the users’ motivation, 
limitation of users’ resources for instance mobile battery or mobile data quota has been highly mentioned 
in the literature (Chatzimilioudis et al. 2012; Lee and Hoh 2010a; Leonardi et al. 2014; Ståhlbröst et al. 
2013; Zhu et al. 2012). When data continuously transfers from the smartphone, the smartphone battery 
can deplete. Inadequate infrastructure is another affective technical factor that may influence the 
motivation of the users and can be a significant barrier to continuous user engagement. It is very 
important that the test plan be flexible (Bergvall-Kåreborn and Larsson 2008), prototype be easily 
accessible and available (Gallivan and Keil 2003) and the provided infrastructure should be adequate in a 



 How to Sustain User Engagement over Time 
 
 

 Twenty-second Americas Conference on Information Systems, San Diego, 2016 5 
 

way that enable technologies at various stages of development (Ley et al. 2015).  Further, the developers 
should provide a timely and appropriate technical support and assistance for the users when needed 
(Kosonen and Henttonen 2014; Yetim et al. 2012), otherwise, the hosting organization and users are 
disconnected due to communication gaps in user feedback channels (Pagano and Bruegge 2013).  

Social Aspects 

When it comes to social aspects, issues related with the relationship (either between users and developers 
users or between users themselves), lack of mutual trust, the incentive mechanism and limitation of user’s 
time are more highlighted in the studies.  

Relationship: In the participation process, relationship plays a significant role in keeping users 
motivated during the whole period of the user study. A lengthy gap in contact between project owners and 
participants should be avoided (Carr 2006). Many studies have mentioned that a permanent (or fix) 
contact person has positive effects on a sustained engagement of the users (Brown et al. 2011; Kaasinen et 
al. 2013; Ley et al. 2015; Ogonowski et al. 2013). If a participant is contacted several times by different 
persons, the likelihood of dropping out will be higher (Hess and Ogonowski 2010) and it is a truth that 
participants remember a contact person that remembers them and vise versa (Carr 2006; Kosonen and 
Henttonen 2014; Visser and Visser 2006). This issue becomes more apparent with distanced users, 
because in many cases the users don’t know the developers and they fear being cheated (Hoda et al. 2010). 
The participants must clearly know to whom they should give their feedbacks on the system (Georges et al. 
2015; Wilson et al. 1997). In line with this viewpoint and based on the reviewed literature, a good and 
trustful relationship between developers and the users is one of the most important factors in a long-term 
activity and lack of mutual trust would also result to dissatisfaction of the users (Georges et al. 2014; Hess 
and Ogonowski 2010; Hoda et al. 2010; Ogonowski et al. 2013; Oostveen and Van den Besselaar 2004; 
Ståhlbröst et al. 2013; Visser and Visser 2006). Higher level of mutual trust relationship between users 
and developers positively associated with the project results and lack of a trustful relationship can lead to 
project failure (Carr 2006; Jain 2010; Leimeister et al. 2009). In this way, a single point of contact 
increases the trust of the users (Ley et al. 2015; Georges et al. 2015). 

Reciprocal feedback is another motivating factor for user activities. As Pagano and Bruegge (2013) state, a 
communication gap in user feedback channels can lead to disconnection of the users and developers. This 
problem would appear in the form of insufficient feedback to users or ignore users’ feedback, idea or need. 
Both of these can be harmful and decrease the average contribution level. On the one hand, it is necessary 
to give the users this feeling that their contribution is valuable and the developers need their participation 
(Ogonowski et al. 2013; Ståhlbröst and Bergvall-Kåreborn 2013). In line with this idea, Ståhlbröst et al. 
(2013) have proposed that the creation of commitment to the participants is highly influenced and 
positively associated with the feedbacks the users get. This also has a strong positive effect on the quality 
of participation (Kosonen and Henttonen 2014; Leimeister et al. 2009). On the other hand, taking user’s 
feedback, idea and need into account is critical in order to keep them motivated (Ley et al. 2015; Oostveen 
and Van den Besselaar 2004; Georges et al. 2015; Wilson et al. 1997). The participants might be frustrated 
if their idea or feedback could not be considered (Hess et al. 2008).  

Besides the relationship between participants and developers, the relationship between participants 
themselves is also important. Several studies have investigated the consequence of social relationship 
between participants and its positive effect on user retention during the study (Brown et al. 2011; Leonardi 
et al. 2014; Ley et al. 2015; Ståhlbröst et al. 2013; Zhu et al. 2012). For instance, Leonardi et al. (2014) 
mention that in a long-term participation within a Living Lab approach, users like to be involved in more 
group activities with other users. In this way, especially in a long-term activity, a social media could have a 
positive effect on the users’ motivation (Ståhlbröst et al. 2013). It is the developer’s obligation to provide a 
social space for users to get to know each other (Ley et al. 2015; Ståhlbröst et al. 2013). Although 
participants’ relationship could have some negative effects because unhappy participant will tell other 
participants about their dissatisfaction and it can demotivate other users to complete the task (Carr 2006). 

Other social aspects: It is argued that the participants are happy to participate as long as they perceived 
some benefits in return (Jaimes et al. 2012; Lee and Hoh 2010b; Ley et al. 2015). In line with this point of 
view, Lee et al. (2010a) claim that a user may disengage of user study unless his Return on Investment 
(ROI) is greater than his/her expectations. Several papers discussed incentivizing users by economic 
rewards and emphasize this point as an influencing factor on user’s motivation (Jaimes et al. 2012; Lee 
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and Hoh 2010a; Lee and Hoh 2010b; Leonardi et al. 2014; Musthag et al. 2011; Svensson et al. 2010). For 
instance, Svensson et al. (2010) emphasized the importance of monetary compensation and stated that 
without an appropriate economic reward, building a long-term commitment between users and developers 
is very difficult. As another example, Musthag et al. (2011) state that micro-incentive mechanism 
(periodical micro payment) plays an important role in keeping users motivated in the projects.  

Regarding the other social aspects, limitation of users’ time as an obstacle to their involvement is more 
highlighted in the literature (Danezis et al. 2005; Gallivan and Keil 2003; Heinbokel et al. 1996; Hoda et 
al. 2010; Georges et al. 2015; Ståhlbröst et al. 2013; Wilson et al. 1997). They might give up continuing the 
task because the assigned task is very time-intensive (Georges et al. 2015) or the users have lack of time to 
involve (Danezis et al. 2005). Changing users’ expectations or routines is another discouraging factor for 
user engagement. The users’ expectation in some cases would be unrealistic (Hanssen and Fægri 2006; 
Ogonowski et al. 2013). Therefore it is very important to manage users’ expectation either from 
technological viewpoint (e.g., making clear to users that the prototypes may not work as commercial 
version (Taylor et al. 2013)) or from relational point of view (e.g., considering all user’s ideas and feedback 
on the system development (Ley et al. 2015)). Changing user’s daily routine over time (e.g., job change or 
moving house) also would lead to user’s drop-out from the project (Ley et al. 2015) 

 Socio-technical Aspects 

When it comes to socio-technical aspects, wrong user selection and inappropriate scheduling are more 
highlighted in the studies. Privacy issues and disappearing novelty of the prototype are also important 
factors which influence the process of user involvement.  

User selection: Finding motivated and long-term engaged users is not an easy task. As Ståhlbröst and 
Bergvall-Kåreborn emphasized (2013), the users that are involved in the projects should be not only 
contributors, but also qualified contributors. In many cases users are selected based on their visible 
characteristics (e.g., age, gender and education) because these specifications are more easily identifiable. 
But, their invisible characteristics such as personality traits and personal values would be more important 
in the tasks that need to be more creative and innovative (Bergvall-Kåreborn and Larsson 2008). During 
the process of user selection, the history of conflict between selected users should also be considered 
because it can act as a hindrance to their engagement (Wilson et al. 1997). Besides selecting a truly 
participants, several studies (Schuurman et al. 2011; Ståhlbröst et al. 2013; Yetim et al. 2012; Zhu et al. 
2012) find a negative correlation between the high number of users and user retention. According to Zhu 
et al. (2012), by increasing the number of users, the average level of participation falls down. Yetim et al. 
(2012) take the same stance and argue that, in the larger group of participants, the probability of user 
resistance is higher. They also claim that, in case of mass-participation, the chance of reaching an 
agreement is much lower and this can increase the complexity of the IS development process.  

Scheduling: The scheduling issues are mainly related with the long gaps between the project’s phases 
and inappropriate time of the year. It is argued that, especially in the long-term projects, long time period 
between the stages of a project (due to some technical reasons or social reasons) can discourage the 
participants (Ley et al. 2015; Ogonowski et al. 2013). Even some users might feel that they are excluded 
from the project or activity due to a long waiting time before the next phase of the project (Hess et al. 
2008). De Moor et al. (2010) have emphasized the importance of the timing of the user study. They found 
out that almost half of the users dropped-out of evaluating a recommendation application for online video 
content due to summer holidays. In this regard, Hanssen and Fægri have reported some case of user’s 
drop-out from a longitudinal project due to summer holiday between the project’s steps (2006). 

Other socio-technical aspects: Regarding the socio-technical aspects, privacy and security are highly 
mentioned in the literature. Privacy issues have been paid much attention especially in the studies related 
to crowd-sensing (Chatzimilioudis et al. 2012; Danezis et al. 2005; Jaimes et al. 2012; Lee and Hoh 2010a; 
Zhu et al. 2012) as these kind of project are mostly location sensitive or time sensitive per se. On the other 
hand, users are concerned about the security of their information. They might drop-out of the project if 
they have to fill in their personal information (e.g., their credit card number) in a system or an application 
which is not highly stable (Georges et al. 2014). Allowing them to delete their personal data can increase 
the chance of a long-term retention (Mun et al. 2009). Users may also be discouraged from participating 
after the novelty aspect disappeared (Schuurman et al. 2011), and by continuous advancement of the 
markets in the area of the study, they would prefer to not use the system any longer (Ley et al. 2015).  
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Discussion and Future Research Agenda 

The review of the literature on user participation and user’s drop-out of user studies uncovers a number of 
potential research agendas. These issues are mainly in the areas of user selection process, participation 
process and interaction between users and developers. As mentioned earlier, almost all of the reviewed 
literature discusses the user’s motivation in order to start participating in the projects. Our results reveal 
that the motivations and expectations of the users will change over the time and it is difficult to get the 
same level of motivation during the activity. Therefore, it is of importance to investigate further to what 
extent users’ motivation and expectation will change over the time. For instance, as our review reveals, 
periodical micro-payment which is extrinsic motivator can encourage users to stay in a long-term 
innovation projects. However, this motivational factor is considered as less influential than the intrinsic 
motivators in the long-term and creative activities especially when it comes to start engaging in the project 
or activity. Accordingly, by considering this fact that extrinsic and intrinsic motivational factors can 
influence each other or even may have some conflicts, how best to mix them and how that varies with 
project type? And finally, to what extent motivation type correlates with the duration of user involvement 
and does intrinsic motivation keeps users involved longer in system development projects and vise versa? 

Regarding the user selection, our findings show that identifying the right users for participation in the 
projects is a challenging task and many studies have paid attention to the user selection process and the 
issues that can arise because of inappropriate user selection. The criteria for selecting participants for the 
project or activity are different and these criteria may vary according to the project nature (i.e., long-term 
or short-term user studies, crowdsourcing activities, Living Lab oriented development, user innovation 
projects, etc…). Hence, there is a need for striking a balance between participants’ visible characteristics 
compared to personality traits and personal values during the user selection process. Here the question is 
to what extent the criteria for selecting the appropriate participants may vary according to the project’s 
type? And how striking a balance between participants’ visible characteristics compared to personality 
traits? Another notable point about the user selection process is the correlation between user’s motivators 
(i.e., intrinsic and extrinsic motivations) and the duration of user involvement. For instance, it is of 
importance to know if users of both motivation types should be selected and engaged in development 
projects, or this doesn't matter. Besides the importance of identifying right participants, as stated 
previously, by increasing the number of users, the average level of participation falls down. This finding is 
not in line with Hess et al.’s (Hess et al. 2008) idea. They argue that, by involving a larger group of people 
in a project, the result is more reasonable and reliable. Moreover, for example in open innovation 
processes, in a smaller group of participants, the number of ideas and feedbacks decreases and this 
approach is not recommended (Ståhlbröst and Bergvall-Kåreborn 2013). Therefore, it is very important to 
understand to what extent increasing the number of users can decrease the probability of user retention.  

When it comes to interacting with the users, the results of this study show that social relationship between 
participants (e.g., by employing social media) has positive effect to retain participants on the project. 
Although participants’ relationship could have some negative effects as unhappy participant will tell other 
participants about their dissatisfaction and it can demotivate other users to complete the task. In addition, 
the possibility of conflict between users should not be ignored (Wilson et al. 1997). Thus, further research 
is needed to understand what are the effects of social relationship between participants and to what extent 
social media (participatory media or a social network) can benefit a sustainable user involvement.  

Regarding the task design, our findings illustrate that either high task autonomy or high task dependency 
can lead to user drop-out. On the one hand, it has been recommended that tasks should be clearly defined, 
be explicitly specified, be highly autonomous with a fixed deadline. On the other hand, setting specific 
goals especially in the long-term projects may be disadvantageous for the user participation, as users 
immediately tend to drop-out upon finishing that goal. Therefore, the question is raised of to what extent 
the assigned tasks should be defined independently and how that varies with project type and longevity. 
The results of this review also confirm that maturity of prototype has positively associated with the user 
retention and our findings show that a lot of drop-outs may happen due to instability of prototype or 
functional immaturity. This is in contrast with Georges et el.’s statement (2015) that a high functional 
maturity in the test phase can demotivate those users as their ability to provide a proper feedback 
decreases. Hence, it is of importance to investigate further to what extent should a prototype be mature.  
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The methodology of system development is another influential factor on the sustainable user involvement. 
For instance, as our results revealed, the users may tend to drop-out of user studies due to limitation of 
their time or longevity of the study. Therefore, the rapid development methodologies such as agile 
development might have burdened the users less than the other older methodologies (e.g., waterfall 
methodology) by requiring shorter periods of user involvement (Hanssen and Fægri 2006; Hoda et al. 
2010). Thus, we hypothesize that it is plausible that a methodology implying a smaller user effort is 
associated with smaller user drop-outs. However, in such rapid methodologies, applying an optimal and 
precise scheduling is mostly important as the study period is not usually flexible, and users are not able to 
involve in the project at their own pace and this issue can also discourage users because it needs their 
availability. Another important aspect of user’s drop-out is also to understand in which phases of project 
development and which activities, this issue mostly occurred? In most of the studies, however, it has not 
been clearly addressed that in which phases of project development and related to what kind of activities, 
the users have dropped-out, but some studies have shown a correlation between them. For instance, 
Danezis et al. (2005) have emphasized the influence of privacy issues on the sustainable engagement 
during the test and evaluation phase. Thus, further research is needed to examine this correlation in order 
to better understanding and investigating user’s drop-out behavior in different phases of a user study.  

Our study also showed that the existing literature lacks focus on how the developers can re-motivate the 
dropped-out users in order to re-engage them and what are the benefits of doing so. This could be the next 
phase of research on how to build a sustained user engagement over time. As stated earlier, these users are 
able to provide deeper and more detailed feedback as they already have a relatively profound 
understanding and knowledge about the project. In addition, such returning users would be more cost- 
effective than recruiting new users and educate them. Furthermore, we believe that establishing a mutual 
trustful relationship with these users is much easier. 

Finally, our study revealed a lack of definition and clarity regarding the concept of user drop-out. For 
instance, it is not clear whether the users who have registered to participate in an online system testing but 
did not participate on the project are considered as dropped-out users or not. Moreover, the concept of 
user drop-out is not totally clear when it comes to multi-phases project where some users complete one 
phase but they might not be willing to involve in the other phases. Thus a clear definition for user drop-out 
is missing and future research is therefore needed to clarify this issue in the area of user participation.  

Conclusion 

As the first step of research on how to build a sustained user engagement, the main aim of this literature 
review was to identify, categorize and sum up existing research on why people drop-out of user studies 
before the project or activity has ended. By reviewing 44 articles in the area of user participation, this 
study illustrated that there are many different reasons for raising the issue of user’s drop-out in three main 
areas of consideration: technical aspects, social aspects and socio-technical aspects. When it comes to 
technical aspects, the main reasons which lead to users’ drop-out were related with the performance of the 
prototype such as task complexity and usability problems (instability or unreliability) as well as 
inappropriate preparation of users to participate in the project or activity. Limitation of users' resources, 
inadequate infrastructure and insufficient technical support were other technical aspects. Regarding the 
social aspects, issues related with the relationship (either between users and developers or between users 
themselves), lack of mutual trust and inappropriate incentive mechanism were the main reasons. In 
considering the socio-technical aspects, wrong user selection, inappropriate scheduling and privacy 
concerns were more highlighted in the studies.  

Our study also proposed a research agenda for future research and further investigation of this topic by 
focusing on user selection process, participation process and interaction between users and developers. 
Further research is also needed to investigate how the developers can re-motivate the dropped-out users 
in order to re-engage them and what are the benefits of doing so. A correlation between motivation types 
and long-term user retention, project phases and user’s activities as well as between system development 
methodology and sustainable engagement also provide new directions for future research. 
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Abstract. The concept of “living lab” is a rather new phenomenon that facilitates 
user involvement in open innovation activities. The users’ motivations to 
contribute to the living lab activities at the beginning of the project are usually 
higher than once the activities are underway. However, the literature still lacks 
an understanding of what actions are necessary to reduce the likelihood of user 
drop-out throughout the user engagement process. This study aims to explore key 
factors that are influential on user drop-out in a living lab setting by engaging 
users to test an innovation during the pilot phase of the application’s 
development. The stability of the prototype, ease of use, privacy protection, 
flexibility of the prototype, effects of reminders, and timing issues are the key 
influential factors on user drop-out behavior. This paper summarizes the key 
lessons learned from the case study and points to avenues for future research. 

Keywords: User Engagement, Drop-out, Living Lab, Case Study, Field Test 

1 Introduction 

Open innovation by involving individual users within the process of information 
systems development (ISD) contributes positively to new innovations [1] as well as 
system success, system acceptance, and user satisfaction [2, 3]. Open innovation 
assumes that "firms can and should use external ideas as well as internal ideas, and 
internal and external paths to market, as firms look to advance their technology" [4]. In 
this regard, a living lab is a way of managing open innovation in which individual users 
are involved in co-creating, testing, and evaluating an innovation in open, collaborative, 
multi-contextual, and real-world settings [5, 6]. In contrast with traditional information 
systems research where organizational leverage exists to secure user participation, 
within the living lab approach the participation is usually voluntary, and the 
participation of the end-users needs to be encouraged [7]. However, the participants 
tend to drop-out of living lab activities before the project has ended [8, 9]. Participant 
drop-out might be due to an internal decision to stop the activity or to external 
environmental factors that cause them to terminate their engagement before completing 
the assigned tasks [10]. Such drop-out can occur in all phases of the ISD process, from 
contextualization, to testing, and to evaluation [11].  
Despite the fact that keeping participants motivated is more challenging than 
motivating them to start participating in a project [9, 12], the literature still lacks an 



understanding on how to keep participants motivated and what actions are necessary to 
reduce the likelihood of user drop-out throughout the user engagement process [1, 8]. 
Sustainable user engagement throughout the ISD process is deemed important due to 
factors such as time efficiency, cost efficiency, quality assurance, the value of an 
established mutual trust, and the participants' deep understanding about the project or 
activity [9, 13]. In this study, we aim to determine which key factors are influential on 
participant drop-out behavior during the testing of an innovation in a living lab 
environment. We carried out an exploratory case study within a living lab setting to 
elicit as many influential factors on participant drop-out behavior as possible. In this 
case study, the participants were engaged in testing an innovation during the pilot phase 
the application’s development. The paper summarizes the key lessons learned from our 
case study for how to reduce the likelihood of participant drop-out throughout the 
innovation process in a living lab setting, and it concludes with several avenues for 
future research in this field. 

2 Background 

User involvement in the ISD process had already had a long tradition when the 
participatory design was first introduced [14, 15]. On the other hand, opening up the 
innovation process by involving different stakeholders such as individual users in 
different innovation activities is a key factor in ISD [16]. Open innovation research is 
strongly grounded in democratization and empowerment values, and it highlights the 
perspective of the users [6, 7]. Therefore, users should be motivated to contribute to the 
projects [7]. However, finding motivated participants for long-term engagement in a 
project is not an easy task because they might tend to drop-out before completing the 
project or activity [17, 18]. Habibipour et al. [11] carried out a comprehensive literature 
review and identified more than 30 influential factors on participant drop-out behavior 
that are associated with: 1) task design; 2) scheduling; 3) the participant selection 
process; 4) participant preparation; 5) implementation and testing processes; and 6) 
interactions with the participants. However, in the above-mentioned study, the authors 
did not focus on a specific phase or type of activity, and they extracted the drop-out 
reasons for all steps of the ISD process such as ideation, co-design or co-creation, and 
finally testing and evaluation. In this paper, we argue that this view is too general and 
that drop-out reasons need to be scrutinized at specific phases of the innovation process.  
There have been attempts to present a user engagement process model that includes the 
variety of reasons for participant drop-out [18, 19]. For instance, Georges et al. [18] 
proposed the user engagement model for field trials, aiming to explain the factors that 
affect the engagement of end-users to test innovations in real-life environments. In this 
model, although they included some possible influential factors on user drop-out 
behavior in general terms such as perceived usefulness, perceived ease of use, 
uncertainty, and functional maturity, their analysis of these factors remained cursory, 
and this is something that current research needs to investigate in greater detail. 
Although some studies have identified influential factors on participant drop-out 
behavior, there are contradictions among different research studies. For example, 
Kienle and Ritterskamp [20] recommend that the task should divided into subtasks with 



a fixed deadline per task, whereas Kobren et al. [21] claim that setting specific goals 
may be disadvantageous for user participation because participants immediately tend 
to drop-out upon finishing that goal. Therefore, the question is what the consequences 
are of a single deadline to complete all tasks compared to one deadline per task on 
participant drop-out behavior.  
The main objective of this study, therefore, was to identify key influential factors on 
participant drop-out behavior during the testing of an innovation in a living lab 
environment, as well as the influence of fixed and flexible deadlines on participant 
drop-out behavior in the field test.  

3 Methodology 

In this study, we aimed to identify the factors influencing participant drop-out behavior 
throughout the process of testing an innovation in a living lab setting. An exploratory 
case study is the most suitable method for end-user studies because there is no 
contractual relationship between the subjects and the setting [22]. This approach 
enabled us to combine multiple sources of evidence as a means to ensure construct 
validity of the study. Triangulation of the data yielded stronger and more reliable 
conclusions compared with a single data source [22, 23].  
Our case study research consisted of the four major steps as suggested by Yin [22]: 
designing the case study, preparing for data collection, collecting the evidence, and 
analyzing case study evidence.   

3.1 Study Design 

In this research, a user study was performed as part of an EU-FP 7 project called 
USEMP1. The project is aimed at developing tools to enhance privacy management in 
online social networks. The DataBait tool is the result of the USEMP project, and this 
tool makes predictions of users’ privacy dimensions by inferring the online social 
network profile from the user’s data. The project adopted Facebook as the case. 
Moreover, the tool gives an indication of what can be inferred from the user’s profile 
and the effects of his/her Facebook friends on their own privacy. 
Participants were invited to participate in the development process of the DataBait 
application. This phase of the application development consisted of five sub-activities 
that we called MicroTasks (MicroTask1 to MicroTask5). Within each MicroTask, the 
participants tested each feature of the DataBait tool and they filled in a questionnaire 
after completing the assigned task. The MicroTasks focused on application usability, 
and user’s feedback acted as a formative evaluation approach to further improve the 
DataBait application. 

                                                           
1 For an overview of the project and list of deliverables, please refer to: www.usemp-project.eu 



3.2 Preparation for Data Collection 

In the first step – the preparation phase – we developed a semi-structured online 
questionnaire (i.e., the drop-out questionnaire) to elicit open-ended responses from the 
participants who completely filled out the recruitment survey but did not complete all 
of the MicroTasks (i.e., “dropped out participants”). In the drop-out questionnaire, we 
were interested in knowing why those who signed up for the test dropped out before 
the activity or project ended. Thus, the questions were mainly focused on the 
participant’s drop-out reason and other possible influential factors on their drop-out 
behavior such as their initial motivation to participate. The questionnaire was 
customized for two different groups of participants. The first group was the participants 
who filled out the recruitment survey but did not participate in the DataBait application 
test or dropped out after the first MicroTask. We categorized this group as “early 
dropped out participants” because the first MicroTask only involved general questions 
about the participants and their privacy preferences and were not related to the DataBait 
application. The second type of drop-out participants was the participants who had been 
involved in the DataBait test and who had completed two or more MicroTasks. We 
named this group “late dropped out participants” because they were truly involved in 
the DataBait application test before dropping out. 
The majority of the test users were recruited through an invitation that was advertised 
twice on the university website. The second stage of user recruitment was to send an 
invitation to the users who had participated in the previous phase of the DataBait 
application testing and who had agreed to participate in later phases of the project. An 
advertisement was also posted on some of Swedish universities’ public Facebook 
pages. A total of 118 participants showed interest and completely filled out the 
recruitment survey.  
In order to investigate the influence of flexible timing on participant drop-out behavior, 
we classified participants into two main groups, both with 59 participants. Group1 were 
the participants who received all five MicroTasks together at one time with a single 
deadline. Group2 were the participants who received the tasks one at a time with a 
specific deadline per MicroTask. This categorization was done to enable us to 
investigate the influence of a single deadline compared to one deadline per task.   
We also applied two different incentive structures [24]. In each of the above-mentioned 
groups, half of the participants were incentivized with an online voucher worth 300 
SEK ( 30€) after completing all five MicroTasks. Thus, if the participant did not 
complete all five MicroTasks, they were not paid anything. The other half of the 
participants were incentivized by periodic micro-incentives, which means that the 
participants who completed the first three MicroTasks were paid 100 SEK ( 10€), 
those who completed the first four MicroTasks were paid 200 SEK ( 20€), and those 
who completed all five MicroTasks were paid 300 SEK.    

3.3 Collecting the Evidence 

The case study started in late June 2016 with a total duration of 34 days. In our study, 
qualitative data were gathered from three different sources: 1) direct observation of 
participants and their behavior during the test phase; 2) email communication with 



participants during the test phase regarding information about how to carry out the test, 
technical problems that occurred during the test, and other problems they experienced; 
and 3) an online semi-structured questionnaire carried out after the user study had 
ended. The drop-out questionnaire was sent to all participants who filled out the 
recruitment survey but did not complete the test. If the participant did not complete the 
assigned MicroTask within the scheduled time, reminders were sent out. If we did not 
hear from them within 3–4 days after that reminder, we considered them to be “dropped 
out participants”. A reminder also was sent out for the drop-out questionnaire. Figure 
1 show the execution timeline of this user study.  
 

Figure 1. Execution timeline of this user study. 

 

3.4 Analyzing Case Study Evidence 

The main analysis method employed in our study was qualitative data analysis of our 
direct observations, participant’s feedback during their participation, and participants’ 
responses to open-ended questions in the questionnaire. According to Yin [22], 
examining, categorizing, coding, and recombining evidence collected from multiple 
sources by different methods are the major steps of data analysis in a case study. To 
gain new insights about participant drop-out behavior, we started the data analysis in 
parallel with data collection by monitoring and documenting participants’ behavior 
from the first day of the project. Thereafter, all participant feedback during the test was 
classified and coded by date and subject. We then combined these data with our 
observations of the project events such as reminders and server failures. Such 
observation were deemed important. For example, the server failures could potentially 
affect participants’ motivation to remain or to drop-out of the user study. Finally, we 
classified and coded participants’ answers to our questions related to their drop-out 
reasons and other influential factors on their participation behavior that were extracted 
from the qualitative questionnaire. In order to properly analyze the data and gain 
thorough insights, Microsoft Excel 2016 was used for coding and combining the 
collected information from the three waves of data collection. 



4 Results 

4.1 Participation and Drop-out Rate  

A total of 118 participants showed interest in participating in our user study and 
completely filled out the recruitment survey. Of these, 86 participants completed 
MicroTask1, 53 completed MircoTask2, 34 completed MicroTask3, 31 completed 
MicroTask4, and 27 completed MicroTask5 and reached the end of the user study. This 
resulted in 91 participants (77%) who dropped out of our user study. Figure 2 shows 
the participation and drop-out rate.  

Figure 2. Participation and drop-out rate 

 

The drop-out rates were then compared between the two defined groups. The number 
of participants who reached the end of the test in Group1 was more than two times 
greater than in Group2. As it can be seen in Figure 3, 19 participants in Group1 
completed all five MicroTasks compared to only 8 participants in Group2 who fulfilled 
all the MicroTasks within the scheduled time. 

Figure 3. Participant drop-out rate in the two groups 
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Our results did not show any significant differences between participant behaviors with 
the two different method of receiving incentives.   

4.2 Drop-out Questionnaire Results  

The drop-out questionnaire was sent to all 91 “dropped out participants” who filled out 
the recruitment survey but did not complete the test. In sum, we received 32 complete 
responses. Of these, 14 responses were from “late dropped out participants” and the 
other 18 responses were from the “early dropped out participants”.  
We first asked open questions about the initial motivation of participants to participate 
in the user study. The main motivation of half of the respondents (16 of 32) was 
curiosity about the research subject. Other motivations that were mentioned by the 
participants were financial reward, helping their university by contributing to research, 
learning something new, and having fun.  
With regard to the “late dropped out participants”, instability or non-functionality of 
the DataBait prototype was the most influential factor and was mentioned by six 
participants. They encountered many problems while trying to log in to the DataBait 
application. Some participants also complained that the MicroTasks were hard to 
understand, too long, exhausting, and the instructions difficult to follow. Inflexibility 
of the DataBait application due to incompatibility with the smartphone was the next 
affective factor on their drop-out decision. Limitation of access to the computer or 
Internet, insufficient number of reminders, too strict deadlines, summer holiday, and 
time limitations were other influential factors.  
For “early dropped out participants”, privacy concerns due to detailed personal 
questions and insecurity about the DataBait application were mentioned by seven 
participants. Similar to “late dropped out participants”, the complexity of the 
MicroTasks besides the lack of clear instructions was also very influential in their 
motivation. The forgetfulness of the participants and their request to receive more than 
one reminder was another important factor. Summer holiday and the time intensity of 
the tasks were the next discouraging factors. Some participants also were dissatisfied 
with DataBait’s incompatibility with the smartphone or non-functionality of the 
DataBait application when they tried to log in to the application. Table 1 shows the 
main drop-out reasons for both groups of dropped out participants. 

5 Data Analysis  

The results of our analysis show that there were many reasons for why participants 
dropped out of this user study. The analysis was conducted based on different sources 
of evidence, including direct observation, email communication, and the drop-out 
questionnaire. By coding the results of all three data sources, six categories seem to us 
to be the most meaningful way of organizing the factors influencing participant drop-
out behavior within a living lab setting. These include the stability of the prototype, 
ease of use and understandability, privacy and security protection, flexibility or 
compatibility of the prototype, the effects of reminders, and timing issues. In the 
following, we discuss each of the following factors. 



 

Table 1. Content analysis of responses to the open-ended question: ‘What were your main 
reasons for dropping out of the DataBait user study?’ (Number of survey respondents: 32) 

Drop-out reason Late 
dropped 
out 
participants 

Early 
dropped 
out 
participants 

Sum 

Instability/Non-functionality of the prototype 6 1 7 
Too long tasks/Exhausting 3 3 6 
Prototype inflexibility/Incompatibility with 
smartphones 

3 1 4 

Forgetfulness/Insufficient reminders 2 5 7 
Hard to understand/Too complicated 2 3 5 
Personal life problems 2 1 3 
Limited access to the computer/Internet 2 0 2 
Strict deadlines/Deadlines too close to each other 2 0 2 
Summer break/Vacation 1 4 5 
Unclear instructions 1 3 4 
Time limitation 1 2 3 
Privacy concerns/Personal questions 0 5 5 
Unsure about the app’s security 0 2 2 
Other 2 1 3 

 
Stability of the prototype. Most of the drop-outs were due to the instability of the 
prototype. We faced two major server failures during the test phase (see Figure 1). This 
issue was highlighted mostly by the late dropped out participants, and they became 
exhausted because they were not able to log in to the system. In response to the question 
of “what were your main reasons for dropping out of the DataBait user study”, we got 
responses such as: “Could not get the software to work, tried many times” and “The 
DataBait site did not work”. The results of email communication as well as the drop-
out questionnaire showed that some participants were also confused about the problem: 
“Do you have a server problems or do I have a bad memory? Did I do something 
wrong?” Moreover, if the prototype does not work as promised, it can lead to 
participant frustration. As one of the late dropped out participants stated: “It didn't work 
as planned”. 
 
Ease of use and understandability. Regarding the ease of use and understandability, 
we obtained answers like “Some things were hard to understand how they worked”, “I 
did not understand what to do”, “… exhausting! So many questions!”, “Sometimes hard 
to understand. A bit complicated”, “Tests were too difficult with too much to read”, 
“Surveys were too difficult, boring”, and “Tasks were too complicated” from both early 
and late dropped out participants. Some of the dropped out participants also argued that 
they were discouraged due to the lack of clear instructions on how to perform the 
MicroTasks. They expressed their discouragement by saying: “Did not find any help or 
guidelines when my problems occurred”, “After completing the first questionnaire, [I] 



did not find information on how to proceed”, “Clarify instructions …”, and “I signed 
up late, did not find sufficient information (and did not have time to ask for 
clarifications)”.  
 
Privacy and security protection. Some dropped out participants, especially early 
dropped out participants, expressed their concerns about their privacy by commenting: 
“… questions that were too personal”, “… [I] didn't want to share my data…”, 
“Insecure about how much data the application will be able to get”, and “Not feeling 
certain about installing something I know little about”.  
 
Flexibility or compatibility of the prototype. In this category, we got responses from 
dropped out participants such as “I had problems reading in the DataBait interface. It 
was not compatible with my iPhone. I had to twist and turn the phone to be able to get 
a whole view”, “Could not use my smartphone instead of my computer when on a 
trip…”, and “I could not do the test on my iPhone. DataBait didn't work on the screen”. 
Besides the compatibility issues, some participants also complained about accessibility 
problems. Because the test users should have installed an extension to their browser, 
they usually needed to have access to their own computer. Therefore, some participants 
were discouraged from remaining in the field test by saying: “I don't have access to a 
computer regularly” and “I was on a trip and I didn’t bring my computer. Then I tried 
to use my smartphone to solve the final task but it did not work. I tried to use the hotel 
computer, but it did not work either… ”.  
 
The effect of reminders. Another influential factor on participant drop-out rate in our 
field test was related to the participants’ forgetfulness. For instance, an early dropped 
out participant in response to his drop-out reason stated: “Forgetfulness. I regularly 
forgot that I had signed up, and I simply did not remember to finish the test.” We tried 
to overcome the problem of participant forgetfulness by sending one reminder for each 
MicroTask to the participants who did not fulfill the task within the scheduled time. 
However, some participants still argued that they needed more reminders to complete 
the tasks. For example, an early dropped out participant stated: “… write one more 
reminder mail - I know there actually was one, but sometimes there are just too many 
other mails and other things to do…”. This issue was also mentioned by some of the 
late dropped out participants, as one said: “Give more reminders. I understand that 
there are people that maybe don't want constant reminders, but I am one of those who 
really need to be reminded - I have a terrible memory and I keep prioritizing things 
that I probably shouldn't. Maybe give participants options for how often they should be 
reminded? (I could seriously use daily reminders, at least when the deadline is closing 
in)”.  
 
Timing issues. Regarding the timing issues, the reasons for participants to drop-out of 
the field test were related to the inflexibility of the scheduling as well as an 
inappropriate time of the year. Some of the dropped out participants in Group2 
mentioned that the tasks were too close together by stating: “The surveys had numerous 
tasks that needed a lot of time […]. Also give more time between surveys”. The 
importance of flexibility in timing became more apparent to us when we received some 
comments from those who asked for longer time to complete the assigned tasks. We 



got responses such as: “The timing was my biggest problem, if I had a few days extra it 
would have not been any problem”, “At the moment I don't have the time. But next week 
I do so if you could wait until then I will gladly be a participant”, and “The surveys 
were too close together and that in addition to a very stressful period at work, I didn't 
get the time to do it”.  
Concerning the time of the year, we got some responses such as “I received one of the 
assignments while I was on vacation and couldn't access my computer. By the time I 
got home I was behind and couldn't continue”, “… Vacation. I went on vacation in the 
summer, which limited my access to computers and the Internet”, and “Bad idea having 
a test during the vacation months”.   

6 Discussion and conclusion  

Our study contributes to previous research by featuring key negative factors that 
influence the motivation of participants to stay engaged and that lead to participant 
drop-out when testing an innovation in a living lab setting.  
A notable finding of our case study was related to the stability of the prototype, 
especially when the participants had access to all of the subtasks. For example, 
participants in Group1 started to test the application with the intention to complete all 
five MicroTasks as soon as possible. The rush to use the application caused the server 
to fail to respond to any request on two occasions both for two days. Therefore, it is of 
crucial importance to verify the stability of the prototype to prevent server overload 
behavior, especially when the number of test users is relatively high, otherwise it can 
lead to participant frustration. One way to overcome this type of problem is to make 
the participants aware and well informed that the prototype is not as stable and reliable 
as a commercial technology, which is in line with Taylor et al.’s [25] recommendation. 
Our finding also supports Zheng et al.’s [26] finding that analyzability (i.e., the degree 
of task complexity as well as the availability of information about the tasks) is 
positively associated with the users’ motivation. If the tasks are not simple enough, 
some participants are not able to understand the task [21] and consequently will not 
enthusiastically engage in the process. To avoid complexity, a clear and accessible 
guideline would minimize the risk of confusion and resulting discouragement. 
Although guidelines and instructions on how to perform the MicroTasks had been 
prepared for the participants, some of them were not able to find and use them. 
Therefore, the organizers of the field test need to make the participants aware of the 
whole engagement process and to create guidelines and instructions that in addition to 
being comprehensible are easily accessible and available.  
When it comes to privacy and security concerns, our findings were consistent with 
previous studies that privacy protection is positively associated with sustainable user 
engagement [27, 28]. As Georgeos et al. [29] argue, users are concerned about the 
security of their information and they might drop-out of the project if they have to fill 
in their personal information in a system or an application, especially when the system 
is under development and thus is not highly stable. Another interesting observation 
about the privacy concerns was that a total of 205 participants started to fill out the 
recruitment survey, but only 118 of them completed this survey. Most of them stopped 



completing the survey when they were asked to give a link to their Facebook account 
in the recruitment survey. One plausible explanation is that they were concerned about 
their identity and preferred to be an anonymous contributor.  
Regarding the flexibility of the timing, the number of participants who reached the end 
of the test in Group1 was almost two times greater than in Group2. This finding aligns 
with Wilson et al.’s [30] finding that users prefer to carry out the tasks at their own 
pace, especially when they are participating in a multi-task user study. Interestingly, 
despite the fact that the total time for carrying out all five MicroTasks was equal in both 
Group1 and Group2, we did not receive any comment from the dropped out participants 
in Group1 regarding the time limitation because they were able to complete the tasks 
at their own pace. However, as mentioned earlier, giving all tasks together might cause 
other problems in the field tests such as overload on the server, as we experienced in 
our case.  
In consideration of the time of the year, we faced many drop-outs due to summer 
holiday and vacation time because the field test was conducted in the summer. 
Therefore, the organizers of a user study should consider that the test users might not 
have access to their computer or to the Internet during their vacation period. Moreover, 
in order to reduce the likelihood of participants’ forgetfulness, a sufficient number of 
reminders must be set in the schedule of the field tests. As our direct observations 
showed, the participation rate immediately increased after sending a reminder to the 
test users, and thus the effects of sending reminders need to be further investigated.  
Regarding different kinds of incentivization, although many of dropped out participants 
mentioned monetary reward as their main motivation to participate in the test, our 
results were contradictory to [24], and there were no significant differences in 
participant drop-out behavior with two different method of receiving incentives. One 
possible explanation for this is the duration of the user study, which was relatively short 
and thus the periodic micro-incentives might not have had an effect. Moreover, the 
amount of the financial reward in this case was very small and thus might not have 
made a difference in the drop-out rate. 
One limitation of this study is that the factors extracted in our study might be case or 
project specific, and they need to be tested in other projects. For example, the issue of 
privacy was very crucial in our project because the developed application needed to get 
access to the user’s Facebook data. Another limitation was that cultural factors were 
likely to be influential. Our sample participants included only Swedish participants, and 
employing a mixed panel might have led to different results. The relatively low number 
of responses to our drop-out questionnaire (32 of 91 dropped out participants) is also a 
limitation of this study. 
This study also opens opportunities for future research. As O’Brien and Toms [10] have 
introduced re-engagement as one of the core concepts of their user engagement process 
model, an interesting topic for further research would be to clarify how and why user 
motivation for engaging and staying engaged differ. More specifically, it would be 
interesting to identify how the organizers of a user study can re-motivate the dropped 
out participants to re-engage in the study.  
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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; Ståhlbröst, 
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-Kåreborn et al., 2015; Schuurman, 

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 (Ståhlbröst, 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-

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.

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

“ ”
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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-Kåreborn 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; Ståhlbröst & Bergvall-Kåreborn, 
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-

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).

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 

Living Lab (tinyurl.com/y8nf4lcg) in Sweden (Habibipour 
& Bergvall-Kåreborn, 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).
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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 

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 Ståhlbröst 
(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-Kåreborn, 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-Kåreborn, 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-

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 I 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-Kåreborn, 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)
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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
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Table 2 (cont.). The proposed taxonomy of factors influencing participant drop-out behaviour in living lab field tests
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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. 

• 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. 

• 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.

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

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

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

Conclusion

In this study, our aim was to provide a definition for 
“drop-out” in living lab field tests; to develop an empir-
ically derived, comprehensive taxonomy for the various 
influential factors on drop-out behaviour in a living lab 
field test; and to understand the extent to which each of 
the identified items influence participant drop-out be-
haviour. To develop a theoretical discourse about drop-
out in field tests, there is a need to define, categorize, 
and organize possible influential factors on drop-out 

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-
ing lab 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 



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

17timreview.ca

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

Table 3. The degree of influence of each factor on participant drop-out behaviour in living lab field tests
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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 

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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Abstract  
Involving individual users in the process of information systems development is a key dimension of open 
innovation. Living Labs are socio-technical systems that facilitate information systems development by 
integrating technical, social and organizational structures and focusing on individuals, tasks, 
technologies and the interactions between different stakeholders. Testing digital innovations in real-life 
use context is one of the key components of Living Labs. The users’ motivations to participate in Living 
Lab field tests at the beginning of the project are usually higher than once the field tests are underway. 
However, there is a dearth of research on other issues related to participants’ drop-out in Living Lab 
field tests. This study contributes to the existing literature by investigating the consequences of drop-out 
in Living Lab field tests and providing recommendations that would facilitate prolonged user 
engagement. The paper also discusses some ethical considerations regarding involvement of 
participants within Living Lab field tests. In doing so, we interviewed fourteen Living Lab experts in 
two Living Labs in Sweden and Belgium. Based on these interviews, we propose a first set of 
consequences, recommendations and ethical considerations to take into account when setting up Living 
Lab field tests.  
Keywords: User engagement, Drop-out, Living Lab, Field test, Recommendations, Ethics 

1 Introduction 
Involving individual users in the process of information systems development is a key dimension of 
open innovation that contributes positively to new innovations as well as system success, system 
acceptance and user satisfaction (Bano and Zowghi, 2015; Leonardi et al., 2014; Lin and Shao, 2000). 
Individual users are also considered as one of the most valuable external sources of knowledge and a 
key factor for the success of open innovation (Jespersen, 2010). Living Labs are one of the more recent 
approaches of managing open innovation in the process of IT-system development, where individual 
users are involved to co-create, test and evaluate digital innovations in open, collaborative, multi-
contextual and real-world settings (Bergvall-Kareborn, Holst, and Stahlbrost, 2009; Ståhlbröst, 2008). 
A major principle within Living Lab research consists of capturing the real-life context in which an 
innovation is used by end users by means of a multi-method approach (Schuurman, 2015). Testing a 
product, service or system is one of the key components of the Living Labs (Claude et al., 2017; Thapa 
et al., 2014). In a Living Lab setting, a field test is a user study in which test users interact with an 
innovation in their real-life everyday use context while testing and evaluating it (Georges, Schuurman, 
and Vervoort, 2016). As digital innovations are one of the key aspects of Living Lab activities (Bergvall-
Kåreborn, Eriksson, Ståhlbröst, and Svensson, 2009), we will focus in this study on digital products, 
services or systems when it comes to Living Lab field tests. 
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However, regarding to testing a digital innovation, previous studies show that the users’ motivation in 
an open innovation environment such as Living Labs, especially at the beginning of the test is higher 
than the rest of the process (Ley et al., 2015; Ogonowski, Ley, Hess, Wan, and Wulf, 2013; Ståhlbröst 
and Bergvall-Kåreborn, 2013). Consequently, the users tend to drop-out of field tests before the project 
or activity has ended as the motivations and expectations of the users will change over time (Georges et 
al., 2016). This drop-out might be due to internal decision of the participant to stop the activity or 
external environmental factors that caused them to terminate their engagement (O’Brien and Toms, 
2008) and is occurring in all phases of the innovation process, from contextualization to test and 
evaluation (Habibipour, Bergvall-Kareborn, and Ståhlbröst, 2016). As defined by Habibipour, Georges, 
Schuurman, and Bergvall-Kåreborn (2017) and applied in this study, a participant is considered as 
dropped out when he/she has signed up to participate in the Living Lab field test, but does not complete 
all the assigned tasks within the specified deadline. 
A number of studies have acknowledged the importance of sustainable user engagement in the Living 
Lab activities (Hess and Ogonowski, 2010; Leonardi et al., 2014; Ley et al., 2015). As those users 
already have a profound understanding and knowledge about the activity or project (Hess and 
Ogonowski, 2010), they are able to provide deeper and more detailed feedback (Ley et al., 2015; Visser 
and Visser, 2006). Moreover, a trustful relationship between the users and developers has already been 
established and it is positively associated with the project results (Carr, 2006; Jain, 2010). Finally, drop-
out in projects is costly in terms of both time and resources as the developers need to train new users 
and provide an adequate infrastructure (such as hardware, software and communication technology) for 
them (Hanssen and Fægri, 2006; Ley et al., 2015).  
Although keeping users motivated throughout Living Lab field tests is more challenging than motivating 
them to start participating (Ley et al., 2015; Pedersen et al., 2013), the literature still lacks an 
understanding of the consequences and implications of drop-out and necessary actions that Living Lab 
organizers should do to reduce the likelihood of drop-out in field tests. Accordingly, the aim of current 
study is to gain insight into the possible consequences of drop-out in Living Lab field tests with the 
objective to provide some recommendations that would facilitate prolonged user engagement throughout 
Living Lab field tests. In so doing, we interviewed fourteen experts in the area of Living Lab field 
testing. 
The remainder of this paper is organized as follows. The next section presents the theoretical background 
for this study and reviews some related work. The subsequent section outlines the methodology and 
research process for this study. The results of this study regarding the drop-out consequences and some 
recommendations are presented in the fourth section and the paper ends with a discussion of the findings, 
together with suggestions for further research. 

2 Theoretical Background and Related work 
Information Systems (IS) field has a history of 60 years and originated and evolved from the 
Management Information Systems (MIS) discipline (Hirschheim and Klein, 2012). Since then, the 
significant progress of IS field has made it as an independent discipline that has its “own right” 
(Baskerville and Myers, 2002, p. 1) instead of a being a sub-category of MIS research. Subsequently, IS 
was recognized as a distinctive research discipline and many different research themes have been 
emerged within the area of IS. Examples of these research streams are IS adoption and diffusion, 
decision support systems, IS evaluation, IS development (ISD), etc.  
Similarly to the field of IS, the theory of socio-technical systems has been around since 1960s when it 
was initially developed in order to improve and enhance the quality of life (Mumford, 2006). Socio-
technical systems are generally known as the systems that “comprise the interaction and dependencies 
between aspects such as human actors, organizational units, communication processes, documented 
information, work procedures and processes, technical units, human-computer interactions, and 
competencies” (Herrmann, 2009, p. 336). Accordingly, socio-technical systems might consist of 
individual users, technical, social, cultural and organizational components (Pilemalm et al., 2007).  
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The integration of social structures and perspectives with technical functions is the central problem of 
socio-technical system design (Herrmann, 2009). One of the more recent approaches of designing and 
developing socio-technical systems are Living Labs that aim at integrating technical, social and 
organizational structures that are related to various stakeholders and their perspectives (McNeese et al., 
2000). Therefore, Living Labs can be considered as socio-technical systems, as they allow to focus on 
individuals, tasks and structures, technologies and the interactions between different stakeholders 
(Schaffers et al., 2009).  
According to Schuurman (2015), there are three different levels of analysis within Living Lab 
phenomena, namely, macro level, meso level and micro level. The macro level might be related to the 
research process in which the outcome is seen from the researchers’ perspective for further analysis. 
Meso level is more related to the process of organizing Living Lab activities, methodologies and the 
participation approach as well as usefulness of the produced results. The micro level reflects on the 
project itself (e.g., conducted field test) as well as the prototyped innovation.  
There are several different collaborative innovation networks such as Fab Labs, co-creation spaces, co-
working spaces, hackathons and makerspaces (Capdevila, 2014; Leminen, Rajahonka, and Westerlund, 
2017), and these innovation networks have many things in common with Living Labs. For example, 
real-life context is a key principle in all of these activities (Leminen et al., 2017) and all of them are 
driven by an open culture through a sharing attitude and a peer-to-peer approach (Capdevila, 2014). 
Despite this, these collaborative innovation networks have fundamental differences in their participation 
logics and behaviour compared to Living Labs (Capdevila, 2014). In a study of investigating 90 Living 
Lab activities in order to identify the key characteristics of an urban Living Lab, Steen and van Bueren 
(2017) argue that the majority of these activities that labelled themselves as Living Lab are not very 
different from traditional system development process; because they don’t include one or more key 
characteristics of Living Lab activities. Accordingly, due to the different principles and participation 
approach, Living Lab activities might not follow ethical issues that are considered in other collaborative 
innovation networks (Barcenilla and Tijus, 2012; Capdevila, 2014). Despite the fact that ethical 
considerations might have close ties to sustainable user engagement, we neither have found any 
literature that discusses ethical issues in relation to drop-out in Living Lab field test, nor even in a more 
general level in relation to sustainable user engagement. The traditional viewpoint of user participation 
in the development process (especially the process of information system development) highlights this 
fact that all people morally and ethically have this right to influence their own destiny (Bergvall-
Kåreborn and Ståhlbrost, 2008). Therefore, they should be involved in this process since they usually 
will be the end-user or customer of that prototyped system or service. Moreover, this participation 
empowers the users from the point of view of democracy, where they are influential in the decision 
making process when it comes to design and development of an information system. However, the 
nature of involving people in traditional system development processes has fundamental differences 
with new approaches of user engagement such as Living Lab activities. In the Living Lab activities, 
participation must be totally voluntary (Mensink, Birrer, and Dutilleul, 2010) and the contributors may 
not necessarily be end-users or customers of the prototyped information system or service (Ståhlbröst 
and Bergvall-Kåreborn, 2013). These differences raise a number of ethical issues in involving individual 
users in open innovation activities including Living Lab field tests.  
The fundamental premise of Living Lab activities is that individual users are involved to co-create, test 
and evaluate innovations in open, collaborative, multi-contextual and real-world settings (Bergvall-
Kareborn et al., 2009; Leminen, Westerlund, and Nyström, 2012; Ståhlbröst, 2008). This approach is in 
line with open innovation, a term first coined by Chesbrough (2003). Within open innovation, external 
knowledge sourcing becomes a key function in open innovation (Bengtsson et al., 2015; Ghisetti, 
Marzucchi, and Montresor, 2015; Ooms, Bell, and Kok, 2015), and individual users as contributors in 
the innovation process have been seen as a valuable external resource (Jespersen, 2010). However, 
involving individual users in open innovation processes is challenging as the participants tend to drop-
out of projects or activities before completing the assigned tasks.  
In order to gain better understanding of the drop-out, Habibipour et al. (2016) carried out a 
comprehensive literature review to identify documented reasons for drop-out in information systems 



Habibipour et al. /Drop-out in Living Lab field tests 
 

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018 4 

 

development processes. The authors in this study identified influential factors on drop-out behavior and 
classified them in three main areas of consideration: technical, social and socio-technical aspects. When 
it comes to technical aspects, the main reasons which lead to drop-out are related with the performance 
of the prototype such as task complexity and usability problems (instability or unreliability) as well as 
inappropriate preparation of participants to participate in the project or activity. Limitation of users' 
resources, inadequate infrastructure and insufficient technical support are other technical aspects. 
Regarding the social aspects, issues related with the relationship (either between users and developers 
or between participants themselves), lack of mutual trust and inappropriate incentive mechanism are the 
main reasons. In considering the socio-technical aspects, wrong user selection and privacy and security 
concerns were more highlighted in the studies. However, in the abovementioned study the authors did 
not focus on a specific phase or types of activity 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 another study, Georges et al. (2016) conducted 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 projects 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 data from project documents. The results of this study show that several 
factors related to the innovation, as well as related to the field trial setup, play a role in drop-out behavior, 
including the lack of added value of the innovation and the extent to which the innovation satisfies the 
needs, the restrictions of test users’ time and technical issues. 
There has also been an attempt to present a user engagement process model that includes a variety of 
reasons for drop-out (Habibipour and Bergvall-Kåreborn, 2016). The presented model in this study is 
grounded on the results of a literature review as well as a field test in Botnia Living Lab in Sweden. In 
this model, influential factors on drop-out behavior are associated with: 1) task design such as 
complexity and usability; 2) scheduling such as longevity; 3) user selection process such as users with 
low technical skills; 4) user preparation such as unclear or inaccessible guideline; 5) implementation 
and test process such as inadequate infrastructure; and 6) interaction with the users such as ignoring 
users’ feedback or lack of mutual trust.  
As the first step of constructing a theoretical discourse on the field, Habibipour et al. (2017) presented 
an empirically derived, comprehensive taxonomy for the various influential factors on drop-out behavior 
in Living Lab field tests. According to their study, the drop-out reasons are mainly related to the 
innovation, the process of Living Lab field tests and the participants themselves. Innovation-related 
factors (i.e., technological problems, perceived ease of use and perceived usefulness) are the group of 
items that are associated with technology in which the innovation plays the central role in this theme. 
Regarding the process-related factors, the way of organizing the research, communication and 
interaction between different stakeholders, designing the tasks and timing are influential on drop-out 
behavior. When it comes to participant-related items, environmental context such as participants’ 
everyday context and their resources are more influential on their drop-out behavior. Accordingly, 
participant-related factors are more related to their personal context.  
Despite common characteristics between traditional socio-technical research and Living Lab research 
(such as, combining social and technical aspects), these two approaches have fundamental differences. 
On the one hand, within IS literature, socio-technical systems have an organizational focus (Herrmann, 
2009) whereas Living Lab research relies heavily on open innovation approach and multi-directional 
flow of knowledge and experience between all stakeholders (including individual users). On the other 
hand, within traditional socio-technical research, an organizational leverage usually exists to secure user 
participation, while within the Living Lab approach, the user participation is voluntary, and the 
participants may not necessarily be end-users or customers of the prototyped system or service 
(Ståhlbröst and Bergvall-Kåreborn, 2013). 
Although above mentioned studies have superficially addressed the importance of sustainable user 
engagement in a more general level, none of them have discussed the consequences of drop-out 
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specifically in Living Lab field tests nor considered the viewpoint of experts in order to reduce the 
likelihood of drop-out in Living Lab field tests. The current literature also lacks an understanding of 
ethical considerations when it comes to user engagement in Living Lab field tests in general and dropped 
out participants in particular. In this study, we argue for the need to better understand these topics that 
enable the organizers to secure and sustain user engagement in Living Lab field tests. 

3 Methodology 
A qualitative research approach is chosen for this study because qualitative research is more appropriate 
when a detailed and systematic study needs to be conducted in the natural setting (Kaplan and Maxwell, 
2005) and in a Living Lab field test, the users usually are engaged to test in their real-life every day 
setting.  On the other hand, as recommended by social scientists, in order to promote stronger interaction 
between research and practice and obtain more reliable knowledge, different perspectives should be 
included in the study (Kaplan and Maxwell, 2005). This approach is in line with Van de Ven’s (2007) 
recommendation to conduct social research which is labelled as “engaged scholarship”. Engaged 
scholarship is defined as:  

“A participative form of research for obtaining the different perspectives of key stakeholders 
(researchers, users, clients, sponsors, and practitioners) in studying complex problems. By 
involving others and leveraging their different kinds of knowledge, engaged scholarship can 
produce knowledge that is more penetrating and insightful than when scholars or practitioners 
work on the problem alone”  (p. 9). 

The study was conducted as collaboration between two Living Labs namely, Botnia Living Lab and 
imec.livinglabs. Botnia Living Lab was founded in 2000 in Luleå University of Technology (LTU) in 
Luleå, a city in the north of Sweden. The aim of Botnia Living Lab is to engage end-users, individuals, 
and stakeholder organizations in an interactive and iterative process from need and idea generation 
through concept-development and prototype testing to market validation. Botnia Living Labs have 
experience from over 25 research and development projects and has a database of more than 6000 
(potential) creative end-users. 
Imec.livinglabs is the living-labs-as-a-service department of the imec research institute. Its activities 
started in 2005 as iLab.o, evolved into iMinds Living Labs and then became imec.livinglabs after the 
merger between the iMinds (ICT & media innovation) and imec (nanotechnology & hardware 
innovation) research institutes. Within this department, mostly bilateral Living Lab projects are set-up 
for start-ups, SMEs, large companies and public sector organizations, following the Living Lab 
principles of active user and stakeholder co-creation and real-life testing, making use of a panel of over 
14000 end-users. Over 100 innovation projects have been finished. 
Both Botnia and imec.livinglabs are effective members of the European Network of Living Labs 
(ENoLL - www.openlivinglabs.eu) and were the founders of the network in 2006. 
We conducted fourteen semi-structured, open-ended interviews with experts in Living Lab field tests 
who hold different positions and responsibilities in both Living Labs. Six of them were Living Lab 
researchers and user engagement experts from Botnia Living Lab in Sweden and eight out of fourteen 
interviewees were user researchers or panel managers from imec.livinglabs in Belgium. These experts 
were selected as they were not only familiar with the Living Lab studies in general, but also they had 
extensive work experience in relation to conducting Living Lab field tests. Table 1 shows more 
information about the interviewees and conducted interviews. BS represents the experts from Botnia 
Living Lab in Sweden and IB represents the experts from imec.livinglabs in Belgium. 
The results from this step were analysed separately in two groups in each Living Lab (i.e., Botnia and 
imec.livinglabs). Accordingly, in this study, we used investigator triangulation to increase the reliability 
as well as the validity of the results and greater support to the conclusions (Benbasat, Goldstein, and 
Mead, 1987; Flick, 2009).    
During the interview, the interviewees were asked some open questions about the consequences of drop-
out according to their experiences, their recommendations and suggestions to improve the field test 
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process and reduce the likelihood of drop-out, and the ways that they consider to re-motivate dropped 
out participants which can also arise some ethical issues.  
When it comes to analysis of the data, qualitative coding as the most flexible method of qualitative data 
analysis was used (Flick, 2009). The coding was done in three major steps. First, all the interviewees' 
verbatim assigned a unique code (i.e., “1” for drop-out consequences and implications, “2” for 
recommendations and suggestions). Second, redundant or similar quotations were combined and 
assigned the same code (e.g., “flexible deadline” and “open scheduling”, etc.). And finally, in order to 
properly analyse data and gain thorough insight, Microsoft Excel 2016 was used as a spreadsheet tool 
for combining coded data and information. 
 

Interviewee 
code 

Living Lab & 
Country 

Responsibility Living Lab 
experience 

Number of 
involved 
field tests 

Interview 
date 

Length of 
interview 

BS1 Botnia Living 
Lab, Sweden 

Scientific Director 16 years > 25 2017-03-07 70 minutes 

BS2 Botnia Living 
Lab, Sweden 

User engagement 
expert 

2 years 3 2017-03-08 60 minutes 

BS3 Botnia Living 
Lab, Sweden 

User engagement 
expert 

3 years ~ 10 2017-03-08 50 minutes 

BS4 Botnia Living 
Lab, Sweden 

General manager 13 years ~ 40 – 50  2017-03-10 75 minutes 

BS5 Botnia Living 
Lab, Sweden 

User engagement 
expert 

8 years ~ 10 2017-03-16 55 minutes 

BS6 Botnia Living 
Lab, Sweden 

User engagement 
expert 

6 years ~ 6 2017-03-04 55 minutes 

IB1 Imec.livinglabs, 
Belgium 

Senior user 
researcher 

8 years ~ 13 2017-03-02 50 minutes 

IB2 Imec.livinglabs, 
Belgium 

Panel manager 2 years ~ 5 2017-03-15 50 minutes 

IB3 Imec.livinglabs, 
Belgium 

User specialist 2 years ~ 6 2017-03-14 73 minutes 

IB4 Imec.livinglabs, 
Belgium 

Senior panel 
manager 

10 years ~ 15 2017-03-15 90 minutes 

IB5 Imec.livinglabs, 
Belgium 

User researcher 5 years ~ 6 2017-03-02 75 minutes 

IB6 Imec.livinglabs, 
Belgium 

Senior panel 
manager 

2 years ~ 4 2017-03-15 80 minutes 

IB7 Imec.livinglabs, 
Belgium 

Senior user 
researcher 

4 years ~ 5 2017-03-01 77 minutes 

IB8 Imec.livinglabs, 
Belgium 

User specialist 4 years ~ 5 2017-03-24 57 minutes 

Table 1. Information about the interviewees and the interviews. 

4 Results 
In this section, based on our interviews, we present the results of our study regarding the consequences 
of drop-out in Living Lab field tests and some recommendations that would facilitate prolonged user 
engagement throughout Living Lab field test (including some ethical considerations). Accordingly, in 
each of these two themes (i.e., drop-out consequences and recommendations), we have applied three 
levels of analysis, namely, macro level (from the research viewpoint), meso level (from the Living Lab 
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viewpoint) and micro level (from the field test and innovation viewpoint) as presented by Schuurman 
(2015) and outlined in the theoretical background section. 

4.1 The Consequences of Drop-out 
Regarding the consequences of drop-out, although it might seem obvious to say that drop-out has 
negative impact on the field test results, we were interested in knowing what were the consequences that 
those experts have faced in their real experience. The results of our interviews revealed that drop-out in 
Living Lab field tests might have some strong implications and consequences on the whole field test 
process both for the project as well as for the Living Lab as a collaborative environment. These 
consequences include but are not limited to extra time, cost and effort for the field test organizers, 
reliability of the field test results from the viewpoint of both research and project, losing participants for 
future Living Lab activities, and difficulties to re-establish mutual trust with those participants.  
On the macro level, as mentioned by the interviewees, drop-out might influence the reliability of the 
research results. It can also affect the way of analysing field test results in some cases. On the meso 
level, as individual users are one of the most important elements of all Living Lab activities, many 
Living Lab organizations usually have a number of registered users and a trustful relationship between 
the users and developers has already been established and it is important for the Living Lab organizers 
to not to lose their users. When it comes to the micro level, the field test organizers might have to restart 
the whole test due to high number of drop-outs. Also the innovation will not be reliable because people 
might not use it due to some reasons that they have dropped out of the field test. Therefore, the field test 
cannot be considered as a successful field test. Table 2 shows some example quotes taken from the 
interviews in relation to drop-out consequences and implications. 
 

Analysis 
level 

Verbatim examples Interviewee 

Micro  Sometimes we had to restart the whole test due to high number of drop-outs. Then 
it becomes expensive and time consuming.  

BS1 

Macro  Research-wise, drop-out might cause that the results will be more insignificant 
and unreliable which is directly related to user drop-out.  

BS3 

Micro  The main possible consequences of user drop-out is that when you develop an 
innovation, and don’t test it in real context by enough test users, your innovation 
will be not reliable because people might not use it due to some reasons that they 
dropped out of the field test. Then we can really call that test as successful field 
test? 

BS6 

Macro / 
meso  

But project-wise, when I would have had many drop-outs, I have no way other 
than analysing the results more qualitatively, although the intended approach for 
that study was quantitative 

BS3 

Meso  As a panel manager, it could be that those people will unsubscribe from our 
panel. What I try to do, is to ask them why they dropped out. 

IB5 

Macro / 
micro  

And sometimes we can’t use the results because we have too much drop-outs. It is 
very bad for the research results and also very bad for the evaluation if for 
example we aiming for 50 but we have only 15 answers. 

BS1 

Micro  Sometimes you cannot trust the results because you have got too few answers to 
the evaluations that you should do.  

BS1 

Meso  …But if you have a group of users that dropped out one or two times, you will 
lose them for other future Living Lab activities and maybe forever. 

BS5 

Table 2. Some example quotes taken from the interviews in relation to drop-out consequences 
and implications. 
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4.2 Recommendations and Ethical Considerations 
In this study, we were also interested in hearing the recommendations and suggestions of the experts in 
Living Lab field tests on how to keep participants motivated and how to reduce the likelihood of drop-
out in Living Lab field tests. Since our interviewees have been involved in many different Living Lab 
field tests with various context, culture and duration, their recommendations would be highly valuable 
for researchers and practitioners in the field.  
On the macro level, ethical issues became more apparent especially in response to the question of “have 
you ever tried to re-motivate your participants in order to re-engage them in the field test?” The results 
of study showed that, ethical considerations might be related to voluntariness of their participation, 
unwitting participation, informed consent, overlooking the participants’ interests, costs and benefits of 
their participation and finally the ethical interaction with the research participants throughout the process 
of user engagement in the Living Lab activities. Moreover, an important ethical consideration was about 
the participants’ rights and the way that their data and information will be used which is in line with Ley 
et al.’s (2015) argument that the participants are happy to participate as long as they perceived some 
benefits in return. As Mensink et al., (2010, p.73) argue: “From a user’s rational standpoint, the costs 
of participation are real, whereas the benefits they might derive from the products developed in Living 
Labs are uncertain”.  
On the meso level, a clear and on time communication and interaction with the test participants and 
giving the participants this feeling that their contribution is important were more highlighted in the 
interviews. Also, managing participants’ expectation by telling them that it is a prototype and it might 
not work properly is of vital importance. Therefore, the Living Lab will not lose their users for other 
future Living Lab activities.  
When it comes to micro level, it is very beneficial and useful to look at the past and plan for the future 
field tests. By doing so, the organizers can estimate the drop-out rate for the field tests that have similar 
characteristics. Monetary incentive was another factor that was recommended by the interviewees. The 
interview results showed us that the field test organizers must be careful about the type, amount and 
time of incentivization. This implies that the incentivizing also depends on the type of field test and in 
some cases the participants might be interested on the innovation itself more that the incentive. Also 
cultural factors can affect the amount and type of the provided incentives.  
Some recommendations can impact not only at the meso level but also at the micro level when a Living 
Lab field test is being conducted. For example, some of the interviewees recommended that it is very 
beneficial and useful to look at the past and plan for the future field tests. By doing so, the organizers 
can estimate the drop-out rate for the field tests that have similar characteristics and recruit more 
participants than needed. Another angle to look at drop-out in Living Lab field tests is timing of the 
activity. We got recommendations regarding both duration of the field test and flexibility of timing. 
They suggested the Living Lab organizers to have as flexible timing as possible and a shorter field test 
might be more successful.  
One recommendation that reflects on all levels of analysis including macro, meso and micro level was 
to spend sufficient time to investigate the innovation’s functionality before conducting the field test in 
large scale. This approach was highlighted by six researchers in both Botnia and imec.livinglabs. Among 
various recommendations and suggestions that we received, paying enough attention to innovation to 
see if it is understandable for the participants or not, providing a clear and step-by-step guideline on how 
to fulfil the tasks, a clear and easy to access contact person, and taking care of participants’ privacy and 
security of their information were also highlighted by the interviewees. Table 3 shows some example 
quotes taken from the interviews in relation to recommendations and ethical considerations. 
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Analysis 
level 

Verbatim examples Interviewee 

Macro 
micro / 
meso 

A pre-test with a number of people from which you expect they would love the 
innovation, so that you can detect some problems in that group […] this is the way 
that I usually do in order to not to face high drop-outs in my field test 

IB3 

Macro 
micro / 
meso  

Try to spend some time yourself on testing the platform in different kind of ways, if 
you don't notice a problem, try to test is with a volunteer and if there are no problems 
then, I would test it small scale with friendly users. And make sure you know in 
advance what you want to know, so that all the interventions are ready. 

IB4 

Meso  A clear and on time communication. That is my first and most important 
recommendation. 

IB3 

Micro / 
meso  

In the beginning, I would say, the collaboration with the users is the most important 
factors on keeping them engaged in the field test. Also, it is the organizers obligation 
to make the users aware of the importance of their contribution. We should also make 
the testers feel that there is a channel between them and the Living Lab team. 

BS5 

Macro / 
meso /  

Since I always expect to have user drop-out, I have been trying to recruit more users 
than needed. For instance if I need 50 results, I recruit 100 users […] It is important 
to compare your current field tests with previous tests so you are able to estimate 
drop-outs 

BS3 

Meso  …also we should tell them that their contribution is very important for us BS6 
Meso / 
micro  

…I really tried to show them that your participation in the test will impact the final 
service 

BS2 

Meso / 
micro  

Expectation management is crucial, you have to set the right expectations. IB7 

Meso / 
micro  

Expectation management is the most important factor, that you lose the possible 
drop-outs before the tasks actually begins 

IB2 

Micro  Always tell them that it is a prototype and it might not work properly BS6 
Meso / 
micro  

It all has to do with expectation management, making clear in advance what might 
happen during the test and what they could expect. 

IB7 

Micro Monetary incentives could be also a trigger to participate in the field test. But we 
need to be careful about what type of incentive should we give them. Some incentives 
are for entering and some other are for staying engaged in the field test. 

IB1 

Micro  The culture is also very important. You should choose the incentive based on the 
place that the test users are involved and see what kind of setting is the field test 
located? 

BS6 

Micro  My feeling is that if you should have monetary incentive or a competition that you 
can win something. This triggers users to participate and they try to not drop-out 
until end. 

BS5 

Micro  Some projects are with an incentive, some not. The incentive is not always as 
important, if the innovation itself is very useful, the [monetary] incentive is less 
important. So the subject of the field test is important. 

BS6 

Micro  We did not give them any money or other financial compensation. But they were 
really interested about the innovation and the results. They see benefits from their 
contribution for themselves as well as for the society. That’s why the monetary 
compensation was not important for them. 

BS6 

Macro / 
meso /  

We always recruit more than we need since we expect user drop-out in all field tests. BS3 

Meso / 
micro 

Try to minimize the time and effort. The shorter the test, the less drop-outs, so maybe 
you can split the field test in little test phases. 

IB2 

Meso / 
micro 

I was very flexible with the timing and if it was possible, [I] asked them about their 
preferred time to participate. 

BS2 
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Meso / 
micro 

The duration of the field test, don't let it take too long, the shorter the better, 
otherwise, it becomes too intensive for the user. 

IB7 

Meso / 
micro 

According to my experiences, the longer the test takes, the more people drop-out IB5 

Macro / 
micro 

Sometimes we try to re-motivate them, especially with the active participants, we go 
in dialogue with them. But we do not really do this much because it is contradictory 
to what we said before. If you really start convincing people to keep on testing, it 
might raise some ethical questions on the one hand and on the other hand, you will 
influence the results of the test. 

IB5 

Macro / 
micro 

I tried sometimes just by sending them reminders. But the point is that we cannot 
force them to continue. As we promised them in the beginning, they are allowed to 
leave the test whenever they want 

BS2 

Macro …and also, we should tell them how their data and information will be managed and 
how their contribution will be used.  

BS6 

Macro I think it is necessary to have an informed consent and through it, we should give 
them necessary information about their rights and their costs and benefits. 

BS6 

Meso / 
micro 

Drop-out causes disappointment, but also a sense of reality for the client/instigator. 
This is of course followed by a sort of process: what was the reason for the drop-out? 
Was it because of the organisation of the field test or the innovation itself? 

IB3 

Macro / 
meso 

I think in order to reduce the drop-out rate, you should not only pay attention to 
users’ motivation, but also consider the motivation of responsible persons or 
researchers. If they have enough motivation and resources, they will better manage 
the situation of field test. 

BS2 

Table 3. Some example quotes taken from the interviews in relation to the recommendations 
and ethical considerations. 

5 Discussion and Conclusion 
Considering Living Labs as a socio-technical system, drop-out reasons might be related to all aspects of 
the Living Lab setting, namely, social aspects, technical aspects and socio-technical aspects. Technical 
aspects (i.e., technological problems, perceived ease of use and perceived usefulness) are the group of 
items that are associated 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 influential on their drop-out behavior. Accordingly, social aspects are more related 
to the participants and their personal context. Regarding the socio-technical aspects, the way of 
organizing the research, communication and interaction between different stakeholders, designing the 
tasks and timing are influential on drop-out behavior.  
When it comes to the consequences of drop-out, this study highlighted that drop-out in Living Lab field 
tests might have some strong implications and consequences on the whole field test process both for the 
project as well as for the Living Lab as a collaborative innovation network. These consequences include 
but are not limited to extra time, cost and effort for the field test organizers, reliability of the field test 
results from the viewpoint of both research and project, losing participants for future Living Lab 
activities, and difficulties to re-establish mutual trust with those participants. The abovementioned 
consequences of drop-out are mainly focused on the amount of dropped out participants, which relates 
to a reduction of the success and reliability of the field test. 
According to the drop-out definition, dropped out participants are those who signed up to participate in 
the Living Lab field test, but does not complete all the assigned tasks within the specified deadline 
(Habibipour et al., 2017). Although the drop-out rate can be high based on this definition, we believe 
that valuable results can be generated if we can briefly receive feedback from the dropped out 
participants to understand why they stopped testing. Then, the drop-outs can become a prediction of 
why people would stop using the innovation in the actual launch, if the drop-out is related to the 
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innovation instead of related to the process or the participants. This is also pointed out during the 
interviews, where one interviewee stated that:  
“Drop-out causes disappointment, but also a sense of reality for the client/instigator. This is of course 
followed by a sort of process: what was the reason for the drop-out? Was it because of the organisation 
of the field test or the innovation itself?” 
In this study, we gathered some recommendations to understand what the organizers of a Living Lab 
field test should do and how they can act in order to reduce the likelihood of drop-out in Living Lab 
field tests. Spending enough time to investigate the innovation’s functionality before conducting the 
actual field test, a clear and on time communication and interaction with the test participants, giving 
them this feeling that their contribution is important, managing participants’ expectation, flexible and 
appropriate timing of the field test, avoiding to prolong the field test, and considering an appropriate 
financial reward for the participants were the main suggestions that we received from our interviewees. 
Hereby we should take into account that the act of trying to reduce drop-out is mostly focused on the 
process and participant-related factors for drop-out. When it comes to innovation-related factors, only 
recommendations to reduce technological problems were mentioned. One plausible explanation is that 
reducing drop-out by responding to the ease of use and usefulness of the innovation could distort the 
results of the field test. Of course, this depends on the goal of the field test. 
An important lesson learned from this study was that the organizers of the field test must pay enough 
attention to the users’ motivation and be careful about the type of incentive they will choose for the 
participants. Despite this fact that intrinsic motivations have been considered as more beneficial and 
influential (particularly in voluntary contribution) compared to extrinsic motivations (Ståhlbröst and 
Bergvall-Kåreborn, 2011, 2013; Zheng, Li, and Hou, 2011), our interviewees emphasized the need to 
consider both intrinsic and extrinsic motivators in Living Lab field tests based on the field test type. 
Accordingly, by considering this fact that extrinsic and intrinsic motivational factors can influence each 
other or even may have some conflicts (Hossain, 2012), we argue that further research is needed to 
understand how best to mix intrinsic and extrinsic motivators and how that varies with the type, place, 
culture and duration of Living Lab field tests. 
Regarding the motivational factors, another interesting new clue for further research was related to the 
motivation of the field test organizers and drop-out in Living Lab field tests. As an interviewee stressed 
this point: 
“I think in order to reduce the drop-out rate, you should not only pay attention to users’ motivation, but 
also consider the motivation of responsible persons or researchers. If they have enough motivation and 
resources, they will better manage the situation of field test.” 
In respect to ethical considerations, as the results showed us, the first and foremost ethical consideration 
in user engagement in Living Lab activities is whether their engagement is totally voluntary or not. As 
Ley et al. (2015) argue, in many cases users feel obliged to participate in the Living Lab activities such 
as diary studies, testing a prototype or to be interviewed since they received a technology in return of 
their participation. On the other hand, when it comes to group activities, users might have to join to the 
group activities due to group pressure despite the fact that their participation is defined as “voluntary” 
(Löfman, Pelkonen, and Pietilä, 2004). This pressure to participate can make it difficult for the voluntary 
contributors to withdraw from the activity or refuse to participate (Magnusson and Hanson 2003). 
Overlooking the users’ interest in Living Lab activities is also an important ethical consideration. As 
mentioned by Mulder and Stappers (2009), “Living Labs seem to operate with the implicit assumption 
that users are cheap or unpaid contributors, motivated by the anticipation that their participation will 
solve their problems or lead to ‘better’ designs” (p. 2). It is more important to consider users as a 
valuable source of knowledge and idea, not to see them as “ginny pigs” for experiment (Eriksson, 
Niitamo, and Kulkki, 2005). A lot of Living Lab field tests tend to overlook the participants’ needs and 
interests since the field tests are mostly technology-driven and the users are involved with an innovation 
which is to be designed, tested or evaluated. 
Unwitting participation was another ethical consideration in Living Lab activities. As mentioned, Living 
Labs are environments that individual users are involved in the process of system development in their 



Habibipour et al. /Drop-out in Living Lab field tests 
 

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018 12 

 

own real-life environment. The environment could be their home, their workplace, their car or in public 
spaces that they spend their time. There are many kinds of Living Lab field tests in which users are not 
able to withdraw from being involved in that activity. Such an example for these activities is when 
monitoring infrastructures are established in public places such as an airport, a train station or a city hall. 
In this case it might be impossible for the targeted people to opt out of the activity however they must 
be able to do so (Mensink et al., 2010). However, according to the definition of drop-out, we must reflect 
if those drop-outs can really be considered as dropped out, seen from the point of view that these 
participants have not signed up to participate. 
Another angle to look at unwitting participation refers to the informed consent when the research is 
focused on participation of a whole family members such as testing an innovation related to energy 
consumption research (Krogstie et al., 2013). In this case, the whole family are supposed to be involved 
at their homes. As Hindus (1999, p. 202) states: “informed consent is trickier for homes, because of the 
presence of children and the centrality of children to home life”. Within open innovation activities in 
which participation is voluntary, it is very important to spend enough time to prepare the informed 
consent. As Neuman (2002) argues: “It is not enough to get permission from people; they need to know 
what they are being asked to participate in so that they can make an informed decision” (p. 135). To 
avoid overwhelming users, Living Lab researchers should explain and discuss the content of informed 
consent with the users as much as possible. The information in the informed consent must be realistic 
enough and provide the participants not only the purpose and benefits of their engagement, but also 
about the potential risks and costs of their involvement (Mensink et al., 2010). This is because sometimes 
the informed consent does not explain the real issues. As recommended by Vines et al., (2013), these 
ethical concerns confirm that further research is needed to acquire more understanding about the 
procedures and ethical standpoints of unwitting participation when it comes to participatory research. 
All studies have their limitations. One limitation was that the study used field tests in two Living Labs 
(namely, Botnia 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 consequences could be different in those field tests due to many reasons such as cultural factors. 
Moreover, drop-out behavior might be associated with other influential factors such as degree of 
openness, number of participants, level of engagement, motivation type, activity type and longevity of 
the field test. Therefore, these findings are tentative and might not be possible to generalize in different 
situations. Moreover, although the initial list of drop-out factors were extracted from the dropped out 
participants viewpoint in the previous literature, the current results are seen only from Living Lab 
experts’ point of view and are derived based on their opinions. We strongly believe that future iterations 
of this work should triangulate our data by including dropped out participants’ perspective 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). Furthermore, the limited number of 
interviews (fourteen interviewees) can be considered as another limitation of this study and further 
interviews would have made the information even richer.  
This study contributed to the existing literature by gaining insight into the possible consequences of 
drop-out in Living Lab field tests, providing some recommendations that would facilitate prolonged user 
engagement, and discussing some ethical considerations regarding involving participants within Living 
Lab field tests. This study also pointed to avenues for future research that creates numerous opportunities 
for the future research in this area. 
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Introduction

Nowadays, cities are facing increasing urban complex-
ity and grand societal challenges. Hence, there is a 
growing trend to make urban areas more adaptable to 
the needs of their citizens by preventing social prob-
lems as well as viewing the cities as a vehicle for innova-
tion in urban planning processes (Juujärvi & Pesso, 
2013; Scholl & Kemp, 2016). To meet these challenges, 
decision makers and other relevant stakeholders aim to 
develop the city as a laboratory to generate innovative 
solutions (Juujärvi & Pesso, 2013); an approach that is 
in line with the living lab concept. 

Living labs are generally known as a way to manage in-
novation processes in an open, inclusive, and collabor-
ative approach in which the innovations are developed 
by engaging various stakeholders including public or-

ganizations, private sectors, universities, and citizens 
(Bergvall-Kåreborn et al., 2009; Ståhlbröst, 2008). So, it 
is important to include external sources of knowledge 
and ideas within the innovation process, which is con-
sistent with the notion of “open innovation”, a term 
that was first coined by Chesbrough (2003) and is at the 
core of the living lab concept. Also, living labs are based 
on specific methodologies and tools, and they are im-
plemented through specific innovation projects and 
community-building activities (Schaffers & Turkama, 
2012). But, despite attempts in the literature to clarify 
the concept (e.g., Almirall et al., 2012; Leminen, 2015), 
living lab practices and theories are still under-re-
searched (Schuurman, 2015). 

As cities becomes an arena for innovation, the need 
grows for new approaches for citizen engagement, urb-
an development, and new collaboration models (Evans 

In today’s ongoing urbanization and escalating climate change, there is an increasing de-
mand on cities to be innovative and inclusive to handle these emerging issues. As an answer 
to these challenges, and in order to generate and adopt sustainable innovations and nature-
based solutions in the urban areas, the concept of urban living labs has emerged. However, 
to date, there is confusion concerning the concept of the urban living lab and its key com-
ponents. Some interpret the urban living lab as an approach, others as a single project, and 
some as a specific place – and some just do not know. In order to unravel this complexity 
and better understand this concept, we sought to identify the key components of an urban 
living lab by discussing the perspective of city representatives in the context of an urban liv-
ing lab project. To achieve this goal, we reviewed previous literature on this topic and car-
ried out two workshops with city representatives, followed by an open-ended questionnaire. 
In this article, we identify and discuss seven key components of an urban living lab: gov-
ernance and management structure; financing models; urban context; nature-based solu-
tions; partners and users (including citizens); approach; and ICT and infrastructure. We also 
offer an empirically derived definition of the urban living lab concept.

Living in cities is an art, and we need the vocabulary of art, of 
style, to describe the peculiar relationship between man and 
material that exists in the continual creative play of urban 
living. The city as we imagine it, then, soft city of illusion, myth, 
aspiration, and nightmare, is as real, maybe more real, than the 
hard city one can locate on maps in statistics, in monographs 
on urban sociology and demography and architecture.

Jonathan Raban
Travel writer, critic, and novelist

“ ”
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& Karvonen, 2011). As an answer to this growing need, 
the concept of the urban living lab has emerged. In the 
urban living lab, the whole city is viewed as a living 
laboratory where citizens and other stakeholders are 
actively involved in the process of designing, develop-
ing, implementing, testing, and evaluating an innova-
tion (Veeckman & van der Graaf, 2015). Accordingly, 
the aim of an urban living lab is to generate and adopt 
sustainable innovations and solutions in the urban sys-
tem in light of the urban sustainability transition (Steen 
& van Bueren, 2017). Despite this, there are few studies 
about the concept of the urban living lab (Baccarne, 
Mechant, Schuurman, Colpaert, & De Marez, 2014; 
Steen & van Bueren, 2017) and, as previous studies 
show (Steen & van Bueren, 2017; Voytenko et al., 2016), 
there is no general scientific agreement on what an urb-
an living lab is and what constitutes the required com-
ponents of an urban living lab. One plausible 
explanation for this is that most of the studies that have 
presented a definition, a framework, or a model for an 
urban living lab without focusing on its main character-
istics. As a result, the concept becomes a mixture of 
components, activities, aims, principles, and actions 
that should be considered in an urban living lab (e.g., 
Juujärvi & Pesso, 2013; Scholl & Kemp, 2016; Steen & 
van Bueren, 2017). This, in turn, leads to greater com-
plexity and vagueness around the urban living lab 
concept. Therefore, we argue that the literature re-
quires a comprehensive clarification of the concept if 
we are to understand and study the effects of an urban 
living lab and gain benefits from its implementation in 
cities around the globe. As a first step towards this clari-
fication, we need to identify what constitutes an urban 
living lab, what are its key components, and how we 
can understand them. 

Considering the key components of a “generic” or “tra-
ditional” living lab, five of them are well-known: 1) ICT 
and infrastructure; 2) management; 3) partners and 
users; 4) research; and 5) approach (Bergvall-Kåreborn 
et al., 2009; Ståhlbröst, 2008). However, given the early 
stages of the development of urban living labs (Bulkeley 
et al., 2016), and despite the fact that some studies have 
presented different elements, characteristics, and fea-
tures of an urban living lab (Steen & van Bueren, 2017; 
Voytenko et al., 2016), to our knowledge, there are still 
no studies exploring the five key components of a tradi-
tional living lab as outlined by Bergvall-Kåreborn and 
colleagues (2009) and Ståhlbröst (2008) when it comes 
to the urban context. Therefore, this article explores the 
differences (if any) between the traditional living lab 

key components and those in an urban context. In con-
trast to more “traditional” living lab approaches, urban 
living labs have a complexity built into them consisting 
of aspects such as politics, power of decision making, 
financing models, etc., which remains unaccounted for. 
Moreover, several questions remain unanswered, such 
as: What is the main objective of an urban living lab? 
What challenges does it aim to solve? What governance 
model is suitable for an urban living lab? What ap-
proaches should be adopted in an urban living lab? 
Who should be engaged in the innovation process and 
how? 

Hence, in this study, we aim to define and discuss the 
key components of an urban living lab, which will fur-
ther our understanding of the concept. The research 
has been carried out in an EU funded project called Un-
aLab (No. 730052-2), which incorporates ten different 
cities in Europe aiming to implement urban living labs 
to support the development of nature-based solutions 
in cities. The International Union for Conservation of 
Nature (IUCN) defines nature-based solutions as: “… 
actions to protect, sustainably manage and restore nat-
ural or modified ecosystems, which address societal 
challenges (e.g., climate change, food and water secur-
ity or natural disasters) effectively and adaptively, while 
simultaneously providing human well-being and biod-
iversity benefits” (see Frantzeskaki et al., 2017). To sup-
port our research, it is important to understand how 
previous studies have grappled with the concept of an 
urban living lab; to include the perspective of cities and 
how they have interpreted the key components; as well 
to move forward our understanding of the concept of 
the urban living lab as a whole. In so doing, we first re-
view previous literature on this topic and then present 
the results of two workshops with the city representat-
ives, followed by an open-ended questionnaire. 

The remainder of this article is structured as follows: 
the next section presents a literature review on the top-
ic, which is followed by the overall methodology of the 
study. After that, the results of the two workshops as 
well as the questionnaire are presented. Then, we dis-
cuss the findings and offer some concluding remarks. 

Literature Review

When looking at the concept of living labs, we can dis-
cern that there is a growing trend to involve citizens 
(and other stakeholders) in different city development 
projects with the aim to create urban areas that are 



Technology Innovation Management Review March 2019 (Volume 9, Issue 3)

52timreview.ca

Urban Living Labs: Towards an Integrated Understanding of their Key Components
Diana Chronéer, Anna Ståhlbröst, and Abdolrasoul Habibipour

more adaptable to different citizens’ needs (cf. Bac-
carne, Mechant, Schuurman, Colpaert, & De Marez, 
2014). Today, urban areas are seen by different stake-
holders (e.g., city planners, universities, and technology 
companies) as natural innovation arenas to develop 
ideas in living labs settings (Juujärvi & Pesso, 2013). In 
comparison with a generic living lab, which focuses on 
facilitating interaction between end users and private 
actors, urban living labs are more oriented toward “urb-
an” or “civic” innovation (Baccarne, Schuurman, 
Mechant, & De Marez, 2014). Baccarne and colleagues 
(2014) also highlight that urban living labs are often su-
pervised by (or have a close relation with) the local gov-
ernment and have a strong focus on social value 
creation and civic engagement and on non-commercial 
activities.

However, the distinction between the terms “living lab” 
and “urban living lab” is not clear in the literature 
(Steen & van Bueren, 2017). For instance, Schliwa 
(2013) states that “sustainable living labs” targeting gen-
eration of knowledge within a small-scale real-life 
laboratory are similar to urban living labs but with a fo-
cus on the implementation of socio-technical innova-
tions on a larger urban territory targeting knowledge 
generation as well as application. Thus, the urban living 
lab concept expands its activities on a broader urban 
territory, which also affects the way that key stakehold-
ers are engaged (Schliwa, 2013). Also, an urban living 
lab has a distinct focus on knowledge and learning as a 
mean through which such interventions can be success-
fully achieved (Bulkeley et al., 2017).

Looking at the definition of an urban living lab, Steen 
and van Bueren (2017) state that researchers often ad-
opt existing definitions related to the concept of “living 
lab”, such as the one used by the European Network of 
Living Labs (ENoLL, 2016): “Living labs are defined as 
user-centered, open innovation ecosystems based on 
systematic user co-creation approach, integrating re-
search and innovation processes in real life communit-
ies and settings” (Steen & Van Bueren, 2017). But, Steen 
and van Bueren (2017) highlight that the term “urban 
living lab” often refers to a variety of local experimental 
projects of a participatory nature, meaning it is often 
used interchangeably with the terms “testing ground”, 
“hatchery”, “incubator”, “maker space”, “testbed”, 
“hub”, “city laboratory”, “urban lab”, or “field lab”. 

With the goal of operationalizing the definition of urb-
an living labs, Steen and van Bueren (2017) assessed 90 
sustainable urban innovation projects in the city of Am-
sterdam. Based on their research, they identified four 

key characteristics of an urban living lab, namely: aim, 
activities, participants, and context. Their analysis was 
based on sustainable urban innovation projects in gen-
eral, not urban living labs in particular. Hence, Steen 
and Bueren (2017) highlight that their assessment 
shows that the majority of the projects, as living labs, 
did not include one or more of the defining elements 
of a living lab. They also argued that excluding one or 
some of these basic components of the living labs 
might lead to disappointing performance in the whole 
innovation development process. According to their 
study, the aims of urban living labs are innovation and 
formal learning. The main activities are innovation de-
velopment, co-creation, and iteration of the design 
and development process by considering feedback 
from the previous steps. When it comes to parti-
cipants, public and private sectors, citizens, and know-
ledge, institutions are of vital importance as is context, 
which is always a real-life everyday use context. With 
respect to the characteristics of an urban living lab, 
Voytenko and colleagues (2016) presented five of 
them: 1) geographical embeddedness, 2) experimenta-
tion and learning, 3) participation and user involve-
ment, 4) leadership and ownership, and 5) evaluation 
and refinement.

Further, Juujärvi and Pesso (2013) have identified three 
main levels of engagement in the process of urban liv-
ing labs. In the first type, the urban context can act as a 
technology-assisted research environment by collect-
ing as much citizen feedback as possible by using dif-
ferent sensors and Internet of Things (IoT) 
deployments. In the second type, citizens can also be 
co-creators who contribute to designing and develop-
ing local services and urban artefacts (e.g., communal 
yards, day-care services). The third type of urban living 
lab represents a new kind of urban planning that uses 
novel processes and tools that are developed by act-
ively engaging citizens. In this third type, the objective 
is to plan procedures and facilitate vision planning, 
which will lead to increased mutual learning of various 
stakeholders, including citizens.

Veeckman and van der Graaf (2015) identified three 
main benefits of viewing the city as an urban living lab: 
1) it facilitates citizen participation and collaboration;
2) it facilitates co-creation processes in the city, and 3)
it empowers citizens. They also suggested that, by us-
ing different tools and techniques, citizens who do not
have very high technical skills are also able to particip-
ate in the progress of their cities and can contribute to
the development of different solutions that are benefi-
cial for their city as well as their everyday urban lives.
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Steen and van Bueren (2017) identified five main innov-
ation-related activities in urban living labs: 1) research, 
2) development, 3) testing, 4) implementation, and 5) 
commercialization. They then classified 90 potential liv-
ing lab projects in the Amsterdam region under these 
five themes. Their findings showed that development of 
an innovation is the most frequent innovation process 
phase in an urban living lab. Steen and van Bueren also 
argued that only projects that conduct development 
activities can be considered as a living lab project. Ac-
cordingly, in an urban living lab context, the innovation 
must be developed in the city by including relevant 
stakeholders and citizens and testing or implementing 
an innovation would be a complementary phase. 

In another study based in the Netherlands, designed to 
assess the role of urban experiments for local planning 
processes, Scholl and Kemp (2016) conducted a case-
based analysis of the city of Maastricht and identified 
five key characteristics of urban living labs (which they 
labelled as “city labs”) as a distinct analytical category 
for looking at urban labs and urban experiments from a 
planning perspective. First, city labs are hybrid organiz-
ational forms purposefully positioned at the border of 
local administration and society. Second, city labs are 
places of experimental learning and are learning envir-
onments for new forms of governance. Third, city labs 
are multi-stakeholder settings including the local ad-
ministration and focus on co-creation. Fourth, city labs 
use co-creation in conducting experiments. And fifth, 
city labs approach complex problems in a multi-discip-
linary way, by drawing on knowledge from different dis-
ciplines. 

Different researchers have explored, defined, and char-
acterized urban living labs, as summarized in Table 1. 
All of these studies have tried to clarify the concept by 
understanding urban living labs from different perspect-
ives and at different levels. In these perspectives, there 
is a mixture of components (e.g., activities, participants, 
and hybrid organization form), activities (e.g., research, 
development, testing, evaluation), aims (e.g., innova-
tion, learning, empowerment of citizens), principles 
(e.g., co-creation, multi-stakeholder engagement, parti-
cipation) and contextual factors (e.g., geographical em-
beddedness, technology-assisted environment, learning 
environment) that constitute an urban living lab, which 
also contribute to the concept’s complexity. Accord-
ingly, we argue that a concise definition of the key com-
ponents of an urban living lab is still lacking. 

Therefore, in order to better understand the key com-
ponents of an urban living lab, we will discuss the five 

key components of generic living labs (i.e., ICT and infra-
structure, management structure, partners and users, re-
search, and approach) as outlined by Bergvall-Kåreborn 
and colleagues (2009) and Ståhlbröst (2008) in the light 
of the key components of an urban living lab by analyz-
ing other aspects that constitute its main components.

Research Methodology

Given the need for research into the components of urb-
an living labs, this study uses a qualitative and explorat-
ory research approach. To reach strong results in 
qualitative research, it is important to stimulate interac-
tion between research and practice and to include a vari-
ety of perspectives in the study (Kaplan & Maxwell, 
2005). In this study, we were particularly interested in 
grasping the city representatives’ understanding of an 
urban living lab and how they could work with a suitable 
framework in order to meet the cities’ individual urban 
challenges. 

The UNaLab project
This study was performed as part of the UNaLab project 
(730052-2), which is funded by the European Union un-
der the Horizon 2020 research and innovation program. 
The UNaLab project aims to develop smarter, more in-
clusive, more resilient, and increasingly more sustainable 
societies through innovative nature-based solutions. The 
UNaLab partners (including 10 municipalities and mem-
bers from research, business, and industry) commit to ad-
dress the challenges that cities around the world are 
facing today, by focusing on climate and water-related is-
sues, within an innovative and citizen-driven paradigm. 
UNaLab has three front-runner cities, Eindhoven, Gen-
ova, and Tampere, each with a track record of employing 
smart, citizen-driven solutions for sustainable develop-
ment. These three front-runner cities will implement urb-
an living lab demonstration areas within their cities. They 
will address identified challenges related to urban cli-
mate and water by co-creating nature-based solutions 
with local stakeholders and citizens using an innovative 
and systemic decision-support tool. The solutions then 
will be replicated in seven follower cities: Stavanger, 
Prague, Castellon, Cannes, Basaksehir, Hong Kong, and 
Buenos Aires plus they share experiences with observers 
such as the City of Guangzhou and the Brazilian Network 
of Smart Cities. The follower cities will therefore work in 
collaboration with the front-runner cities to develop 
nature-based solutions in a co-creation approach. In this 
study, we have mainly included the cities Eindhoven, 
Genova, Tampere, Stavanger, Prague, Castellon, Cannes, 
and Basaksehir because their representatives particip-
ated in the workshops. 
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The UNaLab project aims to fulfil the present need to 
develop a framework that can support the development 
of an urban living lab from a different perspective and 
to identify and understand the key components, object-
ives, challenges, and characteristics of an urban living 
lab based on both theory and practice. 

Data collection methods
In order to obtain a better understanding of urban liv-
ing labs from the perspective of city representatives and 
to define the concept of an urban living lab, two work-

shops were organized in the UNaLab project, followed 
by an open-ended questionnaire to validate the collec-
ted data in the two workshops. 

The first workshop was held in November 2017 in the 
front-runner city of Genova, Italy, with seven UNaLab 
project partners to deepen the participant’s knowledge 
and understanding of the urban living lab concept, 
while at the same time gathering information on the top-
ic and capture their perspective as the city representat-
ive by reflecting on: 1) the key components of a 

Table 1. Different perspectives to define an urban living lab
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traditional living lab as outlined by Bergvall-Kåreborn 
and colleagues (2009) and Ståhlbröst (2008), and 2) ad-
ditional components derived from the urban living lab 
literature: innovation, an urban context, citizens, meth-
odologies, and the management structure. Following 
this approach enabled us to refine the initial list of key 
components and add or remove other key components 
that are applicable in urban living lab context. The 
workshop participants were asked to respond to ques-
tions such as: From your perspective, what should urb-
an living labs achieve at the end? What is the problem 
or challenge they aim to solve? What is an urban con-
text to experiment in? What is the innovation in your 
context? Who should be engaged in the innovation pro-
cess and how? What is the management structure for 
the governance of an urban living lab? The first work-
shop involved 35 participants with representatives from 
both front-runner and follower cities and lasted for ap-
proximately 60 minutes. In this first workshop, general 
discussion around the tables was captured on post-it 
notes posted on the templates. At the end of the work-
shop, the main outcomes per each table were shared in 
a short debriefing by the participants.

The aim of the second workshop, carried out in Novem-
ber 2018 in the follower city of Basaksehir, Turkey, was 
to validate the results obtained in the previous work-
shop, as well as to exchange knowledge on urban living 
labs and to gain a rich picture of the current situation of 
the cities by reflecting on the refined key components 
of an urban living lab. In this workshop, we were also in-
terested in knowing in what phase of lab development 
the cities were in and how to proceed with setting up 
and running a living lab in their own cities. Seven parti-
cipants from both front-runners as well as follower cit-
ies attended the workshop and it lasted approximately 
80 minutes. In this workshop, general discussions 
around three tables was captured on templates aiming 
to support the set-up of an urban living lab. At the end 
of the workshop, a feedback form was distributed to the 
participants, who reflected on the main learning out-
come of the session as well as the next step of develop-
ing the urban living lab framework from their 
perspective.

When analyzing the results from the second workshop, 
confusion about the concept of urban living labs ap-
peared, hence, an open-ended questionnaire was dis-
tributed (in December 2018) to the front-runner and 
following cities with the aim of gaining more insights in-
to how the concept of the urban living lab was under-
stood and implemented (or planned to be 
implemented) in the front-runner cities.

To promote stronger and more reliable results, the col-
lected data was independently analyzed by three re-
searchers. 

Results

The first workshop: Genova, Italy
In the first workshop, seven templates were distributed 
between participants to discuss the initially identified 
key components of an urban living lab. The three tem-
plates focused on: 1) the definition and objectives of an 
urban living lab in general; 2) the five traditional key 
components of a living lab, and some additional com-
ponents extracted from the literature: innovation, an 
urban context, citizens, methodologies, and the man-
agement structure; and 3) the reflections about the tem-
plates. In total, the main challenges with the innovative 
nature-based solutions were identified as involving 
stakeholders, increasing trust, and co-creating with the 
citizens. 

Regarding the city stakeholders, their representatives in 
the workshop highlighted the importance of identifying 
and engaging multiple citizen groups ranging from chil-
dren to the elderly, and incorporating diverse groups 
such as business owners, public servants, researchers, 
visitors to the “space”, and people with disabilities.

Looking at the cities’ individual urban challenges (i.e., 
what the cities want to accomplish), they all highlight 
environmental issues – on a global level as well as on a 
more common and local level. On a global level, cli-
mate change and developing an ecosystem were high-
lighted. On a more common, city level, the focus was on 
bringing the nature back into the city. Finally, on a 
more specific local level, the focus was on decreasing 
local climate problems, such as flooding. This finding is 
in accordance with what was stated in earlier research – 
that urban living labs are more oriented on “urban” or 
“civic” innovation (Baccarne, Schuurman, Mechant, & 
De Marez, 2014). 

The potential objectives of urban living labs discussed 
by the city representatives were in several cases similar 
to the generic living lab concept (Bergvall-Kåreborn et 
al., 2009; Ståhlbröst, 2008), such as providing a frame-
work for research work or for innovating, experiment-
ing, knowledge transfer, and co-creation. However, 
some more urban-related aspects highlighted in the 
definitions were the environment where citizens parti-
cipate in designing solutions, the way to co-construct 
the city with citizens and local authorities, a place to in-
volve citizens to experiment ideas at, a shared long-
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term program of activities, getting people involved in 
creating their future, a real life innovation and experi-
ence, and focusing on the long-term scaling of an in-
novation. 

In addition, some city representatives highlighted other 
specific urban-related aspects in the cities such as: cov-
ering the full spectrum of challenges facing the city; 
solving urban problems in an effective and sustainable 
way by adopting user-centred design; adding visibility 
to nature-based solutions; improving the livability, sus-
tainability, and social-hydrological resilience of the urb-
an area; including citizens in decision making 
regarding issues related to their living environment; 
raising awareness of the citizens; and creating a strong 
ecosystem and joint value system model.

The most difficult components to discuss in the work-
shop were the potential management structure for gov-
ernance of an urban living lab and its long-term 
financing. Almost all groups identified these as the 
most difficult questions to answer. Here, the city repres-
entatives discussed issues such as how to finance an 
urban living lab and a nature-based solution on a long-
term basis, who should be responsible for it, how 
should an urban living lab be managed and by whom, 
and whether an urban living lab should be implemen-
ted in the whole city and all its development activities 
as part of a citizen-engagement policy. Based on that 
the discussions, we conclude that the concept of the 
urban living lab is complex because it is implemented 
in a city context. Other aspects mentioned by the work-
shop participants when they were asked to explain and 
elaborate on the key defining components of an urban 
living lab included testing new solutions, a way to co-
construct the city with citizens and local authorities, an 
innovative governance experience in a real urban con-
text, and a place for implementing new networks.

The second workshop: Basaksehir, Turkey
With the aim to validate the results obtained in the pre-
vious workshop and refine the core components of an 
urban living lab, seven templates were developed. The 
templates were mainly based on the previous workshop 
and literature related to the concept of the urban living 
lab, however, ICT and infrastructure and key stakehold-
ers were also added to the previous templates based on 
the feedback from the previous phase.

The outcome of the second workshop resulted in a 
knowledge exchange between participants to obtain a 
rich picture of the current situation of the cities and re-

flecting on the key components of an urban living lab. 
The workshop also enabled the cities to develop their 
understanding of what phase of development they were 
in and how to proceed with setting up and running 
their own urban living lab. The workshop participants 
learnt about urban living labs through the introduction 
presentation as well as through their discussions into 
the seven key components of the urban living lab frame-
work (i.e., the definition and objectives of an urban liv-
ing lab, the innovation, the context, partners and users, 
approach and methodology, the management struc-
ture, and finally ICT and infrastructure).

In this second workshop, the workshop participants 
identified the following three templates as most chal-
lenging: 1) innovation (which is the nature-based solu-
tion in their context), 2) the ICT and infrastructure, and 
3) the approach and methodology. Furthermore, some 
participants argued that some questions in the tem-
plates did not apply to their situation, which confirmed 
the lack of clarity and complex nature of the urban liv-
ing lab concept. This was the feedback that we were 
aiming for, so that we could develop templates that will 
be helpful for cities when setting up their urban living 
labs.

At a glance, the results of the workshop showed that, in 
relation to the nature-based solutions (i.e., the innova-
tion in urban living labs), some practical aspects are in-
fluential in the process of solution development. The 
participants highlighted a need to ask questions such 
as: How long does the development and experimenta-
tion of the nature-based solution take? How much does 
it cost? What kind of human resources are needed? 
Also, regarding the partners and users, the cities sought 
more help and support to understand what stakehold-
ers should be involved in the process of developing 
nature-based solutions and in which phase. And, re-
lated to the citizens, it was suggested that the way in 
which citizens are affected by the nature-based solu-
tion should be taken into account in the templates, not 
only during the solution development and implementa-
tion process, but also after it has been completed. In re-
spect to the ICT and infrastructure, the participants 
prioritized questions related to how the data, hardware, 
software, and networks can be put to work. Moreover, 
they felt that it was important to identify who is re-
sponsible for each of the components of infrastructure. 
As suggested by the city representatives, a clear distinc-
tion must be made between open and closed data and 
the way that it should be managed within an urban liv-
ing lab. 
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The questionnaire
After the second workshop, we sent an open-ended 
questionnaire to the city representatives and received 
nine responses: five from front-runner cities and four 
from follower cities. 

When asked the question of “What is your view is an 
urban living lab?”, the results showed that different cit-
ies have interpreted the concept of an urban living lab 
differently. Some of them have viewed the urban living 
lab as an approach to manage the process of develop-
ing nature-based solutions, some city representatives 
saw it as a test bed to experiment with the nature-based 
solutions, some considered it as a physical environ-
ment (e.g., a park, a housing block, or a district, or even 
a whole city) and some understood it as a tool that can 
foster the innovation and co-creation process in the 
city context by involving citizens and other relevant 
stakeholders. However, the responses also showed that 
some representatives were not very familiar with the 
concept of the urban living lab. For example, a repres-
entative from one follower city stated: “I don’t have 
much experience in this field. I’ve listened in many 
places about the concept of the urban living lab, but my 
definition is an urban space for citizens to test innova-
tion.”

According to our experience and previous discussions 
with the city representatives, many of them could not 
make a clear distinction between an urban living lab 
and a nature-based solution at the conceptual level. For 
some cities, urban living labs are not necessarily for the 
implementation and construction of nature-based solu-
tions; however, they consider the approach (or tool) 
useful to design, develop, implement, and test various 
types of innovation, including nature-based solutions. 
The responses to this question also showed that some-
times they consider urban living lab as a solution to de-
velop a highly complex technological innovation, which 
might not be a solution to address challenges such as 
climatic and environmental challenges.

In this questionnaire, we also asked in what phase of 
development of a nature-based solution the front-run-
ner and follower cities are and where do they see them-
selves in the process of setting up and running their 
own urban living lab. In so doing, the cities were asked 
to respond to the question of “From your perspective, 
have you implemented an urban living lab in your 
city?” The answers ranged widely: one said their urban 
living lab was fully implemented, two said their imple-
mentation was nearly done, one said they were plan-

ning one but had not started, one said they will not im-
plement one, and another said they did not know. The 
representative who stated that their urban living lab 
has been fully implemented also mentioned that “it is 
not implemented for nature-based solutions or as part 
of the UNaLab. The municipality has several urban liv-
ing lab initiatives regarding social issues in specific city 
districts. The urban living labs are financed by the mu-
nicipality and also partly by the government to improve 
living conditions. The municipality is responsible for 
the urban living labs. A range of activities are used for 
citizen involvement: meetings, workshops, and office 
days for the municipal workers in the field.”

One of the cities that believed they have almost imple-
mented an urban living lab said: “The city has opened 
this planning phase area for R&D projects, experi-
ments, people, and culture”. From their perspective, 
systematic methods to run an urban living lab (e.g., vis-
ion, data management, and learning) are developed. 
However, they emphasized that the next steps (experi-
mentation) are currently under ideation and planning. 
As another city mentioned: “Some urban living labs are 
already working – on other subjects. For nature-based 
solutions, we have existing projects in the inner city 
where we implement nature-based solutions. The learn-
ing part is what we want to improve. This needs more 
focus and organization. Finance and co-creation or oth-
er engagement of stakeholders is part of the existing 
project.”

One of the front-runner cities that reported planning to 
start setting up and running their urban living lab 
stated that, from their perspective, an urban living lab 
needs a physical place to be operationalized: “The ad-
ministration is thinking of finding a physical place to in-
stall the urban living lab, but it has not yet been 
decided how to implement it. It will probably be man-
aged by the municipality.” 

One city has also emphasized that they are not going to 
set up an urban living lab. In response to the question 
of “What is the main reason why you will not imple-
ment an urban living lab?”, they mentioned that they 
do not have enough power and influence to implement 
an urban living lab in their city. As they said: “We are 
the body in charge of developing the concept behind 
the city’s architecture, urbanism, development, and 
formation. We mainly draft and coordinate documents 
in the following areas: strategic and spatial planning 
and development, public space, transport, technical 
matters, and landscape such as economic infrastruc-
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ture – and we can’t implement projects”. However, they 
have considered an urban living as a positive approach 
for the future.

In the last question, we asked them to share any other 
feedback or insights that may be relevant to the main 
aim of the questionnaire. In general, most of them 
found that the concept of the urban living lab was very 
interesting concept, and they were interested in know-
ing more about it. Some city representatives asked for 
more concrete examples, step-by-step guidelines, and 
precise instructions in order to gain knowledge on how 
to set up and run an urban living lab in their cities. 
They were also seeking training sessions from living lab 
experts who would be able to exchange knowledge in 
this field.

Discussion

Through this study, we identified seven key compon-
ents of an urban living lab. These components are de-
rived from the literature and modified according to 
perspective of city representative in the study. The fol-
lowing components are highlighted: 

1. Governance models including management struc-
ture, politics, and policies

2. Financing and business models

3. A physical representation that takes place in a real-
life setting in the city context

4. An innovation to experiment with (in this article, usu-
ally a nature-based solution).

5. Partners and end users, including citizens, public 
and private actors, and academic institutions (i.e., a 
quadruple helix)

6. Approaches for engaging different stakeholders and 
collecting data

7. ICT and infrastructure such as IoT devices, sensors, 
and tools

Figure 1 illustrates these seven key components of an 
urban living lab in contrast to the five key components 
of a traditional living lab. In an urban living lab, less em-
phasis is placed on the component of research, prob-
ably due to the fact that the urban living lab activities 
are carried out in a city context with the aim to create 
better living conditions for its citizens. However, it has 

been emphasized that learning and knowledge sharing 
is a vital part of an urban living lab (Steen & van Buer-
en, 2017), which might imply that research could be an 
important component of an urban living lab, even 
though our study does not reflect this as clearly. 

The first component of management, in a previous 
study (Ståhlbröst, 2008), focused on how the living lab 
should be managed in order to become sustainable. In 
the urban living lab, this component has been enriched 
with the aspect of governance and also politics. The res-
ult indicates that urban living lab activities must be sup-
ported by decision makers in the cities and also by 
politicians if they are to happen, hence, an urban living 
lab has a more political dimension to it than traditional 
living labs. The need for leadership, ownership, and 
management of the urban living lab has been discussed 
in both Juujärvi and Lund (2016) and Voytenko and co-
authors (2016), who also stress the balancing act 
needed between steering and controlling and the urban 
living lab’s need to be flexible and effective. These au-
thors do not discuss the area of politics and policy mak-
ing and its relevance for urban living labs and their 
success. For an urban living lab to be sustainable on a 
long-term basis, policies supporting the approach need 
to be implemented. One such policy could be, for in-
stance, that all urban development projects in a city 

Figure 1. The key components of an urban living lab vs. 
a traditional living lab
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should be co-created with citizens. For this to happen, 
policies, governance models, and allocation of re-
sources are of vital importance. Hence, our findings can 
be related to the argument by Baccarne, Schuurman, 
Mechant, and De Marez (2014), which states that local 
governments and decision makers have a strong influ-
ence. However, although they focus on social value cre-
ation and citizen engagement on non-commercial 
activities –those are expected outcomes of the urban liv-
ing lab activities – we claim that decision makers have a 
prominent role in the existence of urban living labs.

This leads to the second component that differs from 
what previous research has identified: the financing 
and business model component. This can be seen as be-
ing part of the governance and management compon-
ent, but based on our study, we see that financing the 
urban living lab and its activities is crucial to make it 
happen and thus it is key to its sustainability. This com-
ponent has not been discussed in previous research, 
which can be explained by the focus on urban living 
labs as innovation projects (e.g., Juujärvi & Lund, 2016; 
Steen & van Bueren, 2017; Voytenko et al., 2016), where 
the financing of the project is pre-determined. In our 
study, the city representatives view an urban living lab 
as a “long-term program”, an environment, and as a 
place. Hence, it emerges as something that needs a 
long-term commitment from the city, and thus there is 
a need to have both a financing model and well as a 
maintenance plan. The city representatives in this 
study did not highlight the business model concept as 
such but mentioned that finding financing, ways to en-
gage citizens and other stakeholders, and building rela-
tionships with them, are all part of a business model 
and hence are needed in making an urban living lab 
sustainable. 

One precondition in living lab activities is that they are 
situated in real-world contexts, not constructed laborat-
ory settings. Thus, inherent in the concept of urban liv-
ing labs is the component of physical context, or 
geographical embeddedness, as Voytenko colleagues 
(2016) refer to. This means that an urban living lab 
needs to have some kind of physical representation 
(Steen & Bueren, 2017), which is in contrast to tradition-
al living labs, which tend to be more mobile and dy-
namic. This place can either be where the innovation is 
implemented, in this article the location of the nature-
based solution, or a place where stakeholders can be in-
vited to participate in co-creation activities, that is an 
urban living lab “office”. The physical representation is 
also connected to the components of financing and 

governance: a physical implementation needs to be 
maintained over a certain period of time to create value 
for the citizens. Here, the physical context can be as-
sisted by technology, as suggested by Juujärvi and 
Pesso (2013), but it can also be a physical representa-
tion of the urban living lab activities as in the UNaLab 
project with its nature-based solutions. The urban liv-
ing labs in our study were bounded to a place in which 
experimentation and co-construction takes place. 
These places also need to alter their character to create 
an experience of nature and enhanced feeling that in-
creases a citizen’s awareness of nature and sustainabil-
ity. In traditional living lab settings, innovation is not 
regarded as a component as such since the living lab is 
viewed as a milieu for innovation, in other words, the 
goal is to support innovation activities and engage dif-
ferent stakeholders in an innovation process. But in an 
urban context, the component of innovation can be re-
garded as a desired outcome from the urban living lab 
activities, but also as an important component of the 
urban living lab itself. After all, without an innovation 
to experiment with, co-create, or test, there would be 
no urban living lab activities. The innovation does not 
need to be decided on before the activities begin; identi-
fying the innovation could be within the scope of cit-
izen participation activities. Related to this component, 
it is important to identify what the aim of the innova-
tion is and what value it aims to create for whom. 

In respect to the component of partners and users, the 
specific relationship between partners and users is em-
phasized in the traditional living lab literature. In an 
urban context, a mixture of different stakeholders is 
highlighted: public and private sectors, research insti-
tutes, and citizens should all be engaged in urban living 
lab processes, meaning the lab is a multi-stakeholder 
setting (Schnoll & Kemp, 2016). Also, the characteristics 
of the citizens and their role are somewhat different in 
urban living labs than in traditional living labs. This 
means that, in an urban living lab, the citizens are in-
volved as citizens, and not necessarily as users, given 
that there might not be a solution to “use” but only to 
experience or being affected by once the solution is in 
place. For instance, a nature-based solution that pre-
vents a city from flooding has no obvious users, but is 
has “affectees” that no longer have a flooded city and 
thus their experience is affected positively. By being en-
gaged in the co-construction of these nature-based 
solutions in urban areas, citizens also gain the oppor-
tunity to become actively engaged, to learn, and to thus 
feel responsible and also empowered to take action 
against situations that might have an impact on them. 
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Hence, looking at the partners and users component, it 
includes the inherent characteristic of participation 
and inclusion, which can lead to empowered, en-
lightened, and active citizens that collaboratively wants 
to contribute to the sustainability of the city. Involving 
citizens in an urban living lab also means that the focus 
might shift from co-creation to co-constructing. This 
means that, in the cities we have studied, the focus is 
on constructing a nature-based solution in a specific 
place and thus creating an attractive space where cit-
izens can enjoy the place. Hence, the co-construction 
of the place precedes the co-creation of the space. 

Finally, the last components, the approach and the ICT 
and infrastructure, are similar in a traditional living lab 
and in an urban context. There is a need for a variety of 
methods and tools to support the urban living lab activ-
ities. Again, a multi-disciplinary approach is required 
(Scholl & Kemp, 2016). In relation to the ICT and infra-
structure, it is of importance to clarify the responsibility 
of each component of the infrastructure and the dis-
tinction of open data and closed, and the way it should 
be managed within an urban living lab.

Conclusion

As our results have illustrated, the urban living lab 
concept can be understood in many different ways: it 
can be seen as a tool, an approach to co-construct in-
novations, a platform, an environment to a test bed, a 
long-term program, or a development model. Under-
standing the components above provides the basis for 
setting up and managing an urban living lab, but 
merely having the components in place will not guaran-
tee a viable and sustainable lab. It is also important to 
clearly define the objective of an urban living lab and 
design its inherent characteristics to increase its likeli-
hood of success.

To conclude, the results of our study enabled us to 
provide a unified definition for an urban living lab that 
includes the city representative view:

“An urban living lab is a local place for innovative 
solutions that aims to solve urban challenges and 
contribute to long-term sustainability by actively 
and openly co-constructing solutions with citizens 
and other stakeholders.”

Hence, the results also show that there are some differ-
ences between a traditional living lab and an urban liv-
ing lab regarding some of the key components. An 
urban living has four specific dimensions. First, it is a 
long-term organization that support the process of en-
hancing sustainability in an urban area by having all the 
components organized in a viable manner. It is not 
merely a small innovation project carried out in a city 
context with citizens. Second, it is an approach through 
which citizens and other stakeholders should be en-
gaged by using different methods with the objective to 
create value and long-term sustainability of the solu-
tion. Third, it is locally bounded to a place where local 
issues in the urban area can be experimented with while 
contributing to global challenges. Fourth, it is a political 
act to implement an urban living lab since the activities 
need to be supported by politicians and there is a need 
for policies to ensure sustainability. In summary, the im-
portance of governance, ownership structure, and finan-
cing indicate that a more sustainable business model is 
needed for a living lab in an urban context. 

This study contributes to the body of living lab literature 
by providing an integrated model as well as an empiric-
ally derived definition for an urban living lab in order to 
better understand its key components. This understand-
ing can serve as a basis for the cities to know how to 
setup, govern, and manage their urban living labs and 
the factors influencing their innovations and develop-
ment processes. The presented model will also help an-
swer questions such as who should be engaged and 
how, what methods should be applied to engage cit-
izens, who starts the process, who is responsible to run 
the experimentation process, and how the governance 
model of an urban living lab should be structured.

Acknowledgements

We would like to thank all the city representatives who 
contributed to this research. We also gratefully appreci-
ate the reviewer feedback and the efforts of the Editor-
in-Chief, Chris McPhee, for his valuable comments, sug-
gestions, and guidelines to improve this article. This 
work was funded by the European Commission in the 
context of the Horizon 2020 project UNaLab (Grant 
Agreement No. 730052), which is gratefully acknow-
ledged. A portion of this work was presented at the IS-
PIM 2018 conference in Stockholm, Sweden.



Technology Innovation Management Review March 2019 (Volume 9, Issue 3)

61timreview.ca

References 

Almirall, E., Lee, M., & Majchrzak, A. 2014. Open Innovation Requires 
Integrated Competition-Community Ecosystems: Lessons Learned 
from Civic Open Innovation. Business Horizons, 57(3): 391–400.
https://doi.org/10.1016/j.bushor.2013.12.009

Almirall, E., Lee, M., & Wareham, J. 2012. Mapping Living Labs in the 
Landscape of Innovation Methodologies. Technology Innovation 
Management Review, 2(9): 12–18.
http://doi.org/10.22215/timreview/603 

Baccarne, B., Mechant, P., Schuurman, D., Colpaert, P., & De Marez, 
L. 2014. Urban Socio-Technical Innovations with and by Citizens. 
Interdisciplinary Studies Journal, 3(4): 143–156. 

Baccarne, B., Schuurman, D., Mechant, P., & De Marez, L. 2014. The 
Role of Urban Living Labs in a Smart City. In Proceedings of the 
XXV ISPIM Innovation Conference, June 8–11, 2014, Dublin, 
Ireland.

Ballon, P., & Schuurman, D. 2015. Living Labs: Concepts, Tools and 
Cases. info, 17(4).
https://doi.org/10.1108/info-04-2015-0024

Bergvall-Kåreborn, B., Ihlström Eriksson, C., Ståhlbröst, A., & 
Svensson, J. 2009. A Milieu for Innovation: Defining Living Labs. In 
K. R. E. Huizingh, S. Conn, M. Torkkeli, & I. Bitran (Eds.), 
Proceedings of the 2nd ISPIM Innovation Symposium: Simulating 
Recovery – The Role of Innovation Management, December 6–9, 
2009, New York, USA. 

Bulkeley, H., Coenen, L., Frantzeskaki, N., Hartmann, C., Kronsell, A., 
Mai, L., Marvin, S., McCormick, K., van Steenbergen, F., & 
Voytenko Palgan, Y. 2016. Urban Living Labs: Governing Urban 
Sustainability Transitions. Current Opinion in Environmental 
Sustainability, 22: 13–17.
https://doi.org/10.1016/j.cosust.2017.02.003

Chesbrough, H. 2003. Open Innovation. Boston: Harvard Business 
School Press.

ENoLL. 2006. What is a Living Lab? European Network of Living Labs 
(ENoLL). Accessed August 2, 2016:
http://www.openlivinglabs.eu/

Evans, J., & Karvonen, A. 2011. Living Laboratories for Sustainability: 
Exploring the Politics and Epistemology of Urban Transition. In H. 
Bulkeley, V. Castán Broto, M. Hodson, & S. Marvin (Eds.), Cities 
and Low Carbon Transitions: 126–141. London: Routledge. 

Frantzeskaki, N., Borgström, S., Gorissen, L., Egermann, M., & Ehnert, 
F. 2017. Nature-Based Solutions Accelerating Urban Sustainability 
Transitions in Cities: Lessons from Dresden, Genk and Stockholm 
Cities. In N. Kabisch, H. Korn, J. Stadler, & A. Bonn (Eds.), Nature-
Based Solutions to Climate Change Adaptation in Urban Areas: 
65–88. Cham, Switzerland: Springer.
https://doi.org/10.1007/978-3-319-56091-5_5

Franz, Y., Tausz, K., & Thiel, S.-K. 2015. Contextuality and Co-
Creation Matter: A Qualitative Case Study Comparison of Living 
Lab Concepts in Urban Research. Technology Innovation 
Management Review, 5(12): 48–55.
http://doi.org/10.22215/timreview/952

Juujärvi, S., & Lund, V. 2016. Enhancing Early Innovation in an Urban 
Living Lab: Lessons from Espoo, Finland. Technology Innovation 
Management Review, 6(1): 17–26.
http://doi.org/10.22215/timreview/957

About the Authors

Diana Chronéer is an Associate Professor in the In-
formation Systems department at Luleå University 
of Technology in Sweden. She teaches organization-
al development through IT and sustainable business 
models from a digital perspective. Her main re-
search interests are in the areas of digital service in-
novation, business model development, 
information logistics, and project management.

Anna Ståhlbröst is the Chair Professor in Informa-
tion Systems at Luleå University of Technology, 
Sweden. Her research interests focus on the possibil-
ities and challenges with the ongoing digital trans-
formation for people, organizations, and society. In 
particular, she is interested in the citizen perspect-
ive when digital service innovations are developed 
within the context of urban living labs for smart cit-
ies and regions. Her research is related to different 
application areas such as smart cities and regions, 
crowdsourcing, everyday use, and online privacy. 
Her research has been published in several interna-
tional journals, conference proceedings, and books. 

Abdolrasoul Habibipour is a PhD student in Inform-
ation Systems at Luleå University of Technology in 
Sweden and is a User Engagement Expert at Botnia 
Living Lab, Sweden. His research focuses on user en-
gagement in living lab context, with a particular em-
phasis on users’ motivations and needs. Abdolrasoul 
has experience teaching and supervising students at 
the undergraduate and postgraduate level and also 
serves as a reviewer in various international confer-
ences and scientific journals. He has been involved 
in international innovation and research projects 
such as Privacy Flag and USEMP projects and is cur-
rently working in UNaLab and U4IoT projects, all of 
which are financed by the European Commission. 

Urban Living Labs: Towards an Integrated Understanding of their Key Components
Diana Chronéer, Anna Ståhlbröst, and Abdolrasoul Habibipour



Technology Innovation Management Review March 2019 (Volume 9, Issue 3)

62timreview.ca

Citation: Chronéer, D., Ståhlbröst, A., & Habibipour, A. 
2019. Urban Living Labs: Towards an Integrated 
Understanding of their Key Components. Technology 
Innovation Management Review, 9(3): 50–62. 
http://doi.org/10.22215/timreview/1224

Keywords: urban living lab, ULL, living lab, key 
components, definition, nature-based solutions, NBS, 
UNaLab, innovation

Urban Living Labs: Towards an Integrated Understanding of their Key Components
Diana Chronéer, Anna Ståhlbröst, and Abdolrasoul Habibipour

Juujärvi, S., & Pesso, K. 2013. Actor Roles in an Urban Living Lab: 
What Can We Learn from Suurpelto, Finland? Technology 
Innovation Management Review, 3(11): 22–27.
http://doi.org/10.22215/timreview/742

Kaplan, B., & Maxwell, J. A. 2005. Qualitative Research Methods for 
Evaluating Computer Information Systems. In J. G. Anderson & C. 
E. Aydin (Eds), Evaluating the Organizational Impact of Healthcare 
Information Systems: 30–55. New York: Springer.
https://doi.org/10.1007/0-387-30329-4_2

Schaffers, H., & Turkama, P. 2012. Living Labs for Cross-Border 
Systemic Innovation. Technology Innovation Management Review, 
2(9): 25–30.
http://doi.org/10.22215/timreview/605

Schliwa, G. 2013. Exploring Living Labs through Transition 
Management - Challenges and Opportunities for Sustainable 
Urban Transitions. Master’s thesis. Lund, Sweden: The 
International Institute for Industrial Environmental Economics.
http://lup.lub.lu.se/student-papers/record/4091934

Scholl, C., & Kemp, R. 2016. City Labs as Vehicles for Innovation in 
Urban Planning Processes. Urban Planning, 1(4): 89–102.
https://doi.org/10.17645/up.v1i4.749 

Schuurman, D. 2015. Bridging the Gap between Open and User 
Innovation? Exploring the Value of Living Labs as a Means to 
Structure User Contribution and Manage Distributed Innovation. 
Doctoral dissertation. Ghent, Belgium: Ghent University. 

Ståhlbröst, A. 2008. Forming Future IT – The Living Lab Way of User 
Involvement. Doctoral dissertation. Luleå, Sweden: Luleå 
University of Technology. 

Steen, K., & Bueren, E. 2017. The Defining Characteristics of Urban 
Living Labs. Technology Innovation Management Review, 7(7): 
21–33.
http://doi.org/10.22215/timreview/1088

Veeckman, C., & van der Graaf, S. 2015. The City as Living Laboratory: 
Empowering Citizens with the Citadel Toolkit. Technology 
Innovation Management Review, 5(3): 6–17.
http://doi.org/10.22215/timreview/877

Voytenko, Y., McCormick, K., Evans, J., & Schliwa, G. 2016. Urban 
Living Labs for Sustainability and low Carbon Cities in Europe: 
Towards a Research Agenda. Journal of Cleaner Production, 123: 
45–54.
https://doi.org/10.1016/j.jclepro.2015.08.053



Technology Innovation Management (TIM; timprogram.ca) is an 
international master's level program at Carleton University in 
Ottawa, Canada. It leads to a Master 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 
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.

Academic Affiliations and Funding Acknowledgements

timreview.ca
Technology Innovation
Management Review



 
 

 

Paper 6 
Padyab, A., Habibipour, A., Rizk, A., & 
Ståhlbröst, A. (2020). Adoption Barriers 
of IoT in Large Scale 
Pilots. Information, 11(1), 23. 

  



 
 

 

  
 

 



  information

Article

Adoption Barriers of IoT in Large Scale Pilots

Ali Padyab 1,2,*, Abdolrasoul Habibipour 1, Aya Rizk 1 and Anna Ståhlbröst 1

1 Information Systems, Luleå University of Technology, Luleå 97187, Sweden;
abdolrasoul.habibipour@ltu.se (A.H.); aya.rizk@ltu.se (A.R.); anna.stahlbrost@ltu.se (A.S.)

2 School of Informatics, University of Skövde, Skövde 54128, Sweden
* Correspondence: ali.padyab@his.se

Received: 9 December 2019; Accepted: 26 December 2019; Published: 29 December 2019 ��������	
�������

Abstract: The pervasive connectivity of devices enabled by Internet of Things (IoT) technologies
is leading the way in various innovative services and applications. This increasing connectivity
comes with its own complexity. Thus, large scale pilots (LSPs) are designed to develop, test and
use IoT innovations in various domains in conditions very similar to their operational scalable
setting. One of the key challenges facing the diffusion of such innovations within the course of
an LSP is understanding the conditions in which their respective users decide to adopt them (or
not). Accordingly, in this study we explore IoT adoption barriers in four LSPs in Europe from the
following domains: smart cities, autonomous driving, wearables and smart agriculture and farming.
By applying Roger’s Diffusion of Innovation as a theoretical lens and using empirical data from
workshops and expert interviews, we identify a set of common and domain specific adoption barriers.
Our results reveal that trust, cost, perceived value, privacy and security are common concerns, yet
shape differently across domains. In order to overcome various barriers, the relative advantage or
value of using the innovation needs to be clearly communicated and related to the users’ situational
use; while this value can be economic in some domains, it is more hedonic in others. LSPs were
particularly challenged in applying established strategies to overcome some of those barriers (e.g.,
co-creation with end-users) due to the immaturity of the technology as well as the scale of pilots.
Accordingly, we reflect on the theoretical choice in the discussion as well as the implications of this
study on research and practice. We conclude with providing practical recommendations to LSPs and
avenues for future research.

Keywords: internet of things; adoption; end-user; innovation; barrier; large scale pilot

1. Introduction

The idea of enabling people and objects to be connected through the Internet infrastructure has
given birth to a stream of research known as Internet of Things (IoT). Gubbi et al. [1] defined the
IoT as “the worldwide network of interconnected objects uniquely addressable based on standard
communication protocols” (p. 1647). Since the idea was proposed at the first Cyberspace Conference in
1990, huge investments have been put into IoT and both academics and practitioners have introduced
many innovative services and applications. One of these ambitious investments is the IoT European
Large-Scale Pilots (LSPs) program that is aimed to foster the deployment and evolution of IoT solutions
with a total funding budget of €100M. This means that IoT technologies are steadily progressing and
has reached a stage where IoT is mature enough for the development, testing and integration activities
on a societal level [2] such as an LSP.

The determinants of users’ adoption remain a necessary role in investigating the implementation
of IoT in various domains. The IoT devices have various interactive capabilities such as but not limited
to, the interconnectivity with other devices, things, environments and people. In this regard, some

Information 2020, 11, 23; doi:10.3390/info11010023 www.mdpi.com/journal/information



Information 2020, 11, 23 2 of 23

services provided via IoT are dependent on the human factor as part of data gathering and receiving
the services. Accordingly, IoT involves individuals much more deeply with the technology in ways
that go far beyond content creation and sharing for example, Web 2.0 [3]. Among various users of
IoT, end-users are one of the ultimate beneficiaries and at the center of everything [4] and IoT’s full
potentials depends on end-user adoption and acceptance [4,5].

In Information Systems Development (ISD), a sustainable user engagement is a key factor for the
successful IT artefact development [6]. A pilot is considered as the last stage of the test and evaluation
of an ISD. To increase the level of acceptance and adoption of the technology being developed in a
project, it is important to understand what motivates end-users to use IoT technology and to contribute
with their insights and experiences of using IoT in the LSPs. Moreover, participants in an LSP,
could be considered as a potential adopter when the innovation is released. To date, IoT innovation
adoption literature is technology focused and is based on factors affecting adoption whereas the
process of adoption is lacking [7]. Most research has taken the elements of the adoption and acceptance
theories [8,9] and treats them as factors affecting the adoption that is, focused on innovation adoption
determinants. Moreover, there is an lack of understanding of experts and beneficiaries’ perspectives
on innovations which is reflected in IoT adoption research being mainly devoted to the organizational
perspective rather than the individual adoption of end-users [10,11]. Moreover, the process of end-user
adoption of IoT within an LSP can be considered as a new phenomenon, thus it is currently a rather
under researched area.

An LSP is a good opportunity for the IoT developers to implement and test their IoT solutions
and to attract potential future adopters. While there are factors that related to IoT artefact which
facilitates (or hinders) its adoption (adoption determinants), the process of IoT adoption needs careful
scrutiny as well. This study therefore set out to: 1. Systematically review the factors affecting end-user
adoption of IoT and 2. To investigate end-user IoT adoption challenges and constituent barriers within
LSPs from a process perspective. To address the above-mentioned gaps, we conducted a literature
review, ran two workshops and conducted 10 interviews with four IoT LSPs in Europe in order to
determine relevant adoption barriers that end-users might face. The results indicate that an IoT LSP is
a complex ecosystem and the process of its adoption can’t be fully explained via traditional sequential
approaches. Drawing on the findings of the interviews, we propose suggestions on aspects that are
considered relevant for adoption of IoT solutions in the course of an LSP. We believe that this article
proposes some new and valuable insights to researchers and practitioners to characterize and address
the challenges of end-user adoption of use of IoT in their intended LSPs.

The article is structured as follows. In Section 2 we review the related work in the literature,
followed by theoretical framework in Section 3. Section 4 presents the research design of the study
and Section 5 presents the results of our interviews. Section 6 discusses the theoretical and practical
contributions of the study and concludes the paper by proposing some recommendations.

2. Literature Review

When testing innovative solutions together with its intended end-users in their real-life context,
is defined as pilots, field tests or field trials. In a pilot, a process consisting of multiple stages is
applied. These stages are usually need finding, requirement analysis, technology integration, and,
test and evaluation corresponding to the phases of the human-centered design for interactive systems
approach [12]. There are several reasons for carrying out pilots, some are more related to democratic
aspects such as the end-users right to have an impact about things directly influencing their everyday
life, to balance power relations between different competencies and objectives and also to gain deep
understanding into end-users needs and motivations to design solutions that creates value for them.
Other reasons are more related to the innovation as such where the pilot will provide feedback on
the design and how it is used in its real context, here unexpected use situation might emerge and
thus offering opportunities for exploiting the innovation, the relevant stakeholders are involved in the
process which foster innovation and prepare for a wider IoT adoption and finally the impact of the
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technology intervention on individual and socio-economic level can be assessed [13]. In recent years, a
shift towards a new piloting paradigm, Large Scale Pilots (ISPs) has emerged challenging traditional
piloting which is usually conducted on a small scale.

Currently, the research concerning pilots within IoT deployments have emphasized the planning
of the pilots as well as the challenges associated to the implementation phase in a pilot study. The
challenges that has been identified are categorized based on the issues related to the technology, data
management, social, privacy, security, ecological, ethical, standardization, policy and business models
underlying the services [14]. It is also important that the technological set up grapples with issues
concerning interoperability, connectivity, data processing power, clear data governance and available
resources (e.g., software and hardware components) [13,15]. Friess and Riemenschneider [16] (p.10)
have noted that the notion of LSPs needs to be broader than focusing only on validating technological
approaches from a scalability and operational perspective but also to evaluate user experiences and
reactions to IoT solutions. Hence, the IoT European Research Cluster (IERC) view end-user involvement
in LSPs as essential [17].

End-users can contribute to the LSPs in many different ways by providing data, validate the
deployed structure, test the IoT solution, give insights on their experience from using the technology and
its potential social impact, give feedback on improvements and feedback on software solutions [18,19].
But this is not enough; when users are involved in LSPs, a focus primarily on technological issues
becomes too narrow. In pilots engaging end-users, issues related to social and ethical aspects becomes
more apparent which for example, can be seen in the analysis of one deployment site of a smart
living LSP by Fico et al. [20]. In their study of engaged end-users in the LSP, aspects related to
privacy, security, safety (falls and monitoring health), social engagement (keeping contact with social
networks), transport, mobility and leisure (serious games) became important aspects to address in the
LSP [20]. From a pilot management perspective, all these challenges including end-user engagement,
IoT governance, security, privacy and trust are important policy issues that need to be handled in
LSPs [17], hence a broad range of expertise and competences to successfully implement the LSP are
required [21]. In LSP processes it is important to not only understand how and why end-users should
be involved in the pilots, but it is also important to understand what makes end-users adopt or reject
technological solutions tested in LSPs. To date, there has been little attention been paid to the barriers
related to end-users’ adoption in relation to the process of an IoT LSP.

Technology adoption can, according to Khasawneh [22], be defined as the first use or acceptance of
a new technology or new product. This process can be influenced by many factors [23], characterized by
innovation, organizational, individual and environmental determinants [11,24]. Innovation adoption
related to IoT solutions has been discussed from an organization or industry’s point of view [7], while
there exists relatively few attempts to understand acceptance of IoT technologies from the perspective
of individuals [e.g., 5], they have employed dispositional measures such as trust, usefulness, ease of
use and social influence which are insufficient to capture all relevant dimensions of user concerns in
the IoT context [25]. Additionally, dispositional factors are innate and involve individuals’ overall
concerns, whereas contextual factors (e.g., LSP) are situation-specific conditioned by the context of
the information exchange [26]. In this section, through the systematic literature review, we aim at
investigating factors that are important for the adoption of IoT in the context of an LSP.

Lu et al. [7] synthesis IoT applications in 14 service domains, by categorizing them into four
types according to their target and scope of adoption, namely, infrastructural level (e.g., smart city),
organizational level (e.g., smart agriculture), individual level (e.g., wearables) and all-Inclusive level
(e.g., self-driving cars). While reviewing adoption barriers in all 14 service domains is not within the
scope of this paper, we have selected one or two services representing each of the IoT application levels.
The next section presents in more detail the inhibitors of end-user adoption in four application levels
of IoT.

To address the first aim of this study, we followed a concept centric literature review approach
as outlined by Webster and Watson [27]. This approach is in contrast to the author centric approach
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in which the readers are usually familiar with the main topic and there are already available studies
that discussed the main topic in detail. However, when it comes to the IoT LSPs, to the best of our
knowledge, there are few such studies focusing on these topics as the nature of IoT LSPs are relatively
emerging concepts.

Accordingly, the literature review process was started by identifying the core journals and
conferences in each of the four levels (in which representing one IoT application domain). We then went
through the table of contents of each of these core journals and conferences and manually searched for
the relevant articles by reviewing the title, abstract and keywords of the articles. In addition to the core
journals, we searched for the articles in three online databases (namely, Google Scholar, Scopus and
Web of Science), for each of the main four levels and the key terms for literature search were customized
accordingly. The literature review process was repeated four times for each of the four levels.

Finally, in order to identify further relevant studies, backward and forward citation analysis based
on Webster and Watson’s [27] recommendation were conducted. We employed this approach because
the number of relevant findings in the previous steps was too few to obtain reliable results. Only
publications in English language were considered in this review. Due to emerging nature of IoT, no
time limitation was set in this review. Table 1 shows an overview of the main search terms that used
for conducting the literature review

Table 1. Overview of the search terms.

Application Scope Domain(s) Search Term (ST)

Infrastructural level Smart city ST1: “IoT” AND “Smart City” AND “Adoption”
ST2: “IoT” AND “Smart Cities” AND “Adoption”

Organizational level Smart agriculture and farming ST1: “IoT” AND “Farming” AND “Adoption”
ST2: “IoT” AND “Agriculture” AND “Adoption”

Individual level Wearables ST1: “IoT” AND “Wearables” AND “Adoption”
ST2: “IoT” AND “sensors” AND “Adoption”

All-Inclusive level Self-driving cars ST1: “IoT” AND “Autonomous car” AND “Adoption”
ST2: “IoT” AND “self-driving car” AND “Adoption”

2.1. Users Adoption Barriers in Various IoT Application Levels

2.1.1. Infrastructural Domain: Smart Cities

The IoT technology provides, in a way, an infrastructure for objects to be connected creating
a network that resembles a smart environment. Such networks may represent buildings, waste
management systems, energy grids or whole cities. The role of the individual varies in these networks;
they either act as service end-users who also “own” an IoT device—such as smart meters or as one who
is affected by IoT devices indirectly—such as citizens benefiting from CO emissions monitoring using
sensors. This limited and often indirect and hidden, interaction with IoT makes the end-users’ adoption
challenging in a different way, as compared to other domains. At best, end-users are able to assess the
influence of IoT on their experience (i.e., city life); thus, the adoption barriers are mostly experiential.

Previous studies have shown that the individual’s comprehension of the relative advantages
of smart city technology, such as realizing the impact of IoT on the different city aspects, is a key
factor in adopting related services [28]. An important precursor to assessing this impact is to be aware
about the initiatives and services being offered in one’s city. Accordingly, if the cities and service
providers are not transparent with the services and their availability, citizens tend to be reluctant to be
engaged [29,30]. Being aware about the smart city technologies, end-users can gauge if the technology
is feasible to adopt [30], if it is cost effective [28] and if it is compatible with their lifestyle [29]. IoT is
regarded to be compatible in case it requires no to minimal change from the end-user (e.g., learning
new skills). Lytras and Visvizi [29] suggest that soft skills and ICT skills are required by citizens to
interact with the services, making it one factor hindering the adoption of smart city.

Complexity is also relevant here since various groups of end-users are engaged in the
implementation process. Their participation could be affected if they experience difficulties, especially
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if they compare it to traditional services or other more mature IoT services. In this regard, usability,
ease of use and UX aspects are important factors to minimize complexity [30].

In addition, the security of IoT technologies represent a main concern for end-users, comprised of
vulnerabilities, third party access to the devices and availability of the services—particularly in the
cases of disaster/incident management and emergency response [25,31]. The level of devices’ security
indicates that malevolent acts by hackers or foreign governments are not successful, for example,
penetrating devices and using the infrastructure as a weapon of mass surveillance. This relates to the
next main concern over IoT in smart cities: privacy.

Many researchers and practitioners noted privacy as a key construct increasing the adoption of an
innovation. Factors related to privacy include awareness related to the collection of data and use of
services, especially big data services where the concern of personal data protection is significant [29].
Privacy has implications on two other important adoption barriers: service quality and trust. It is
suggested in the literature that the poor quality of smart city infrastructure limits the added value and
perception of smart city services [32]. Citizen trust in the services provided within the IoT domain
is another influencing factor to handle the risks, threats and opportunities. Trust is both related to
the information handling practices of IoT manufacturers, as well as those of service providers [25].
Compared to security and privacy, ethical concerns are found to have a minimal effect on the smart
city service adoption [29].

2.1.2. Individual Domain: Wearables

Factors influencing the adoption of innovations with wearable sensors can be broadly categorized
into general, physical and software characteristics. The general factors presented in the literature
include the high price associated with emerging technology [33], culture and gender for specific
wearables [34], social influence [35] and personal preferences [36,37].

Physical design and characteristics could also influence adoption and diffusion of wearables.
When wearables were introduced in the 1990s, wearability was among the first design principles to be
defined. It refers to the user appeal regarding the physical situation of the device in a way that the user
and others, consider it as part of the user [38]. Another necessary physical characteristic is the device’s
mobility, that is, not being heavy. Users need to have access to the information anywhere with the
ability to move to different locations and use their devices in transit [39]. In the same vein, comfort is
an important requirement for adoption, where the user does not feel extra burden when wearing the
device. Uncomfortable wearables can inflict health risks on the user, such as bruise, burn marks and
rashes [40]. One study confirms that there is a negative impact of perceived health risk on the user’s
behavioral intention to use smart glasses due to health concerns related to radiation emitted very close
to the brain [41].

Additionally, the physical and aesthetics design aspects of a wearable device can create a form of
stigma, in a sense that the user might feel ashamed because others interpret the usage of the device as a
sign of weakness or illness, resulting in worsened social image [42]. A similar study on smart watches
suggests that the design (e.g., shape, material and color) of smart watches to be most important to
users’ adoption [43]. Moreover, users’ environmental situations vary greatly and the device may be
exposed to extreme temperatures, shock and/or contact with water and dust. Thus, ruggedness of
the device plays an important role to make sure that the device can operate in normal conditions
and even sometimes on harsh conditions [42]. Another frequent concern reported in the literature is
the wearable’s battery. Cain [44] mentions battery life as a key challenge in wearables due to their
design restrictions - they are moveable, sometimes small and thin, it leaves little space compromising
the battery capacity. Last on the physical characteristics, sensory errors, represented by inaccurate or
missing measurements, is another factor that could have a negative impact on users’ adoption.

Characteristics related to the software and the digital service associated with the device greatly
impact the adoption of wearables. Users’ perceived value of the innovation in the real world is one
of the prominent factors that is well understood in the domain of wearables. User should be able to
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clearly realize the advantages of wearable compared to other devices or services delivering the same
function [45]. The perceived value is connected to the ease of use and functional elements. Adapa,
Nah, Hall, Siau, and Smith [46] suggest that a well-designed interface promotes the ease of use and
Pustiek et al. [42] suggest that user interfaces for wearables is a vital design factor to achieve greater
user experience. User interfaces are related to presentation of useful, accurate and valid information
to the user. Simultaneously, the interface design should avoid over burdening the user’s cognitive
functions by, for instance using complicated language or lack of context. These adoption barriers could
be alleviated with the design of a user-friendly interface.

Moreover, functional elements such as integration with other devices, portability of the data and
supporting software are relevant to the services of the wearables. Similar to infrastructural domains,
data collected via wearables are subject to privacy and security risks, especially in the field of health
wearables owing to the sensitivity of the collected data [47]. Usage ban has been proposed for some
wearables (e.g., smart glasses) in some places, such as in movie theaters to avoid movie piracy or in
changing rooms to avoid illegal filming. These are some reasons that users could not wear the devices
all times, influencing their adoption [48].

2.1.3. All-Inclusive Domain: Autonomous Driving

The current discourse on autonomous driving suggests that trust remains to be the number
one barrier to its acceptance, adoption and continued use [49,50]. This lack of trust and skepticism
are related to the perception of passenger safety and uncertainties regarding its use. End-users’
trustworthiness towards autonomous vehicles are related to different characteristics of an autonomous
vehicle such as deceleration, acceleration, different types of turns (T-junction, U-Turn) and steering.
Trust issues are typically associated with emergent technologies, particularly when it represents a
big leap, leaving prospective users with little control over for example, steering, throttle or braking
without their direct input [51].

Individuals’ beliefs and general attitudes towards autonomous driving can also shape their
decisions about whether to use an autonomous vehicle or not. Data and information security aspects
affect these negative attitudes, manifesting in fear that an autonomous vehicle, just like other IT devices,
will not be entirely secure and that data may be misused [52]. Privacy infringement and personal
data misuse are main consequences the users fear. Other subjective and personal preferences increase
the adoption barrier towards autonomous vehicles, when compared with personal and traditional
cars, such as the hedonic value of the driving experience (i.e., fun of driving), control and sense of
freedom [52,53].

While trust is voiced in the end-user focused literature, another factor remains as critical to
innovation adoption; that is being aware of the innovation. According to Fraedrich and Lenz [52], 44 %
of respondents indicated they knew nothing about the subject, which clearly shows that awareness of it
is far from penetrating all corners of society. Zmud and Sener [53] (p. 2518) suggest a complementary
aspect of awareness, noting that “while respondents were aware of the concept of self-driving vehicles,
they were not very knowledgeable of them . . . general public is not yet familiar with the new
opportunities (or challenges) self-driving vehicles may bring, such as within household car-sharing,
new types of car-sharing fleets or the challenges of mixed fleets on the road.”

This lack of awareness, in its general terms, includes the lack of knowledge on how litigation and
liability work with autonomous vehicles. The public have their doubts and uncertainties, rightly so,
regarding regulatory agency, insurance and liability issues arising, including persuading insurance
providers that the technology will work properly, in all driving environments [54]. Concerns evolve
around for example who is responsible in case of an accident and how fully autonomous vehicle users
might be held accountable [52].

Total cost of ownership or service is also still unclear in this domain, influencing adoption. Costs
associated with self-driving cars are related to the ownership, maintenance, fuel and tolls [54,55].
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Google is tackling this issue currently by deploying various machine learning models for cost learning
and estimation [56–58].

2.1.4. Organizational Domain: Smart Agriculture and Farming

On the organizational level, IoT is used to manage resources across various lines or verticals
within the organization, as well as across the food value chain. In smart agriculture, sensors are used
for verticals such as water management, crop management, soil moisture and pH measurement, while
in smart farming, livestock management represents a key vertical [59]. While each of these verticals
has its specific adoption barriers, most barriers in the literature are cross cutting the whole industry.
Jayashankar et al. [60] suggest that trusting the technology provider is also the main influencing factor
on adoption, mediated by the perceived value of the IoT solution and perceived risk associated with it.
They further define the perceived value into economic, environmental and epistemic value. In addition
to trusting technology providers, trusting supply chain partners using a specific IoT technology is a
determinant factor in the process of adoption [61].

Lack of technical knowledge among farmers is regarded as an important factor in challenged
adoption [59,61]. This factor becomes more challenging in rural areas within developing countries
where there is lack of education and awareness of technology [62]. A lack of literacy adds an additional
complexity to using IoT technology in farming (ibid). On the other hand, Lin et al. [63] argue that
the employees’ resistance to new technology does not influence adoption; instead, the size of the
organization and complexity of the technology are the most determinant factors in adoption.

Specific technical characteristics also influence the adoption of IoT in agriculture and farming.
For instance, the common centralized architecture of IoT platforms creates bottlenecks causing delays
in communication [59]. While this may not be critical in most applications, some applications
require real-time data collection and analysis that may be hindered by such bottlenecks. Centralized
architectures are also a main barrier towards scaling. Others suggested that explicitly accounting for
weather-related power and internet outages in IoT platforms design lowers adoption barriers and
prolongs deployment periods [64,65]. On the hardware side, battery capacity, lifetime and sensor
storage capacity are among the challenges affecting adoption [59]. The cost of these units and overall
IoT services are also influential [61,62].

There are also infrastructural factors influencing adoption: (a) technical infrastructure factors
such as the stability of internet connections in agricultural, rural and farming areas [62] and (b)
political infrastructure factors such as governmental support for IoT projects [61]. Finally, like any
industry, agriculture and farming are subject to external pressures. More specifically, dietary trends
at the consumer end have major impact on how the industry operates and the technology adoption
decisions [66].

A summary view based on the most literature review in the four application levels of IoT is
presented in Table 3. These adoption barriers impose potential challenges in general, which have
implications during an IoT LSP. In the remaining of the paper we discuss in more detail, the process of
IoT adoption and its constituent barriers within LSPs.

Table 2. Summary of adoption barriers at four application levels of internet of things (IoT).

Adoption Barrier
Infrastructural

Level
Individual

Level
Organizational

Level
All-Inclusive

Level

Lack of awareness and knowledge * * *
Unclear advantage (perceived value) * * *

Compatibility (with existing solutions) * *
Complexity * * *

Usability issues *
High skills requirements (lack of technical knowledge) * * *

Data security * * *
Privacy concerns (including secondary use of data, storage, etc.) * * *
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Table 2. Cont.

Table 3. Summary of adoption barriers at four application levels of internet of things (IoT).

Adoption Barrier
Infrastructural

Level
Individual

Level
Organizational

Level
All-Inclusive

Level

Transparency of provided services *
Lack of trust (on the IoT solution and service providers) * * *

Inappropriate physical design (including mobility) *
Comfort *

Perceived risks * *
Ruggedness of the IoT device *

Low battery capacity and lifetime * * *
Inaccurate measurement *
Unfriendly user interface * *

Data portability issues *
High cost * * * *

Hedonic value *
Physical safety *

Technology skepticism (negative attitudes towards IoT
technologies) * *

Immature IoT technology *
Legal and regulatory issues * * *
Stigma and social influence *

Lack of education *
Limited communication between IoT devices * *

Centralized architectures *
Technical infrastructural issues (e.g., instability of internet

connections) * *

Institutional influence (in case of professional user) *

*: The barrier is relevant for the application level of IoT.

3. Theoretical Framework

In this study, diffusion of innovation theory (DOI) [9] has been used to guide the data collection
and analysis process. Diffusion of innovation theory is a widely accepted theory to explain technology
adoption over time [67]. According to Rogers, there are five steps for adoption of innovations
namely, knowledge, persuasion, decision, implementation and confirmation. Based on these five steps,
innovation adoption can be defined as:

“the process through which an individual or other decision-making association passes from first
knowledge of innovation, to forming an attitude towards innovation, to a decision to adopt or reject, to
implementation of new idea and to confirmation of this decision.” [9] (p. 11).

Knowledge occurs when a potential end-user learns about the existence on the innovation and
gains some understanding of how it is functions. Persuasion occurs when a potential end-user forms
a favorable or unfavorable attitude towards the innovation and is open to being persuaded that the
innovation holds value (show interest). Decision occurs when a potential end-user undertakes activities,
which lead to the adoption or rejection of the IoT solution (mental trial). Implementation occurs when
the innovation is used or practiced (is tested by end-user in a limited basis). Finally, Confirmation
occurs when an end-user seeks support for the adoption decision in the form of confirmation that the
decision was a correct one (the user may also reverse this previous decision if exposed to conflicting
messages about the innovation).

The DOI theory is useful to unravel the progress of technology adoption within IoT field. For
example, previous research has found that IoT has arrived at the implementation stage and IoT
technology adoption is occurring at the level of the whole society rather than that of individual units [2].
The implication for the evolution of IoT is that its test and evaluation can now be integrated on a
wider scope (LSP) than before, with its real-life end-users rather than just test users. In the innovation
literature, the DOI researchers have sought to explain individual adoption decisions or intentions to
adopt. However, some scholars have enumerated some threats of DOI, if used to explain the diffusion of
complex and networked systems [68]. Such threats are because technologies are not discrete packages,
variations in the institutional scopes and mandates, the diffusion rate is not solely a function of push
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and pull forces and the diffusion rate between industry sectors are highly interdependent (ibid). In this
paper, we argue that an LSP could be considered as a complex system but at the same time there are
many units of adoption such as individuals, groups, teams or departments [69].The combination of
two (i.e., adoption of individuals in a complex system) is a challenge that the research so far has not
accounted for in the case of LSPs.

DOI is a suitable candidate for understanding the interaction between the context and technology
and offers some advantages in this study. First, in the current study, DOI was utilized to investigate
how technology affects the choices made by the end-users and how end-user choice influenced IoT in an
LSP. Second, it will enable us to organize and extend the discussion in relation to the different steps of
adoption of IoT technologies. The innovation adoption barriers can be related to all phases of adoption
process from knowledge phase (e.g., poor dissemination of information about the innovation, lack of
education, etc.) to the final confirmation stage (e.g., expensiveness of digital innovation for end-users).
Third, to alleviate the threats of adopting DOI in the complex systems, we sought recommendations
provided by Lyytinen and Damsgaard [68] to investigate all key players in the diffusion arena, the
patterns of adoption and the critical process features.

4. Methodology

4.1. Workshops

In the first phase, we designed the study based on the theoretical framework, resulting in an
outline for a conducting two workshops. The initial workshop protocol was structured according
to the five phases of theory of diffusion of innovation [9], as indicated above. The first workshop
conducted with nine participants during the June 2018 at the IoT week event in Bilbao, Spain. All
participants were experts in the field of IoT development and participated on behalf of nine different
companies. The workshop was focused on two objectives—(1) identify and discuss end-users adoption
barriers related to IoT implementations and (2) to identify potential enablers for adoption. Further, the
participants were divided into two groups to come up with adoption barriers, share and discuss their
ideas with each other. The groups documented their findings on the Post-it notes. The workshop lasted
for 1 hour and 45 minutes. At the end, a summary report was prepared based on the Post-it notes.

The second workshop was held in December 2018 at the ICT2018 conference in Vienna, Austria.
The workshop was open to everyone who attended the conference and after several reach-out attempts
(via Twitter and LinkedIn), eleven experts joined the workshop. The focus of the workshop was on
European IoT LSPs’ representatives that are actively working to engage end-users in their projects.
During the workshop, we followed an interactive approach that enabled participants to share their
end-user engagement experiences by means of a Post-it session. The workshop took about 45 minutes
and it was audio recorded.

The two workshops followed the same procedure. First, the sessions started by discussing about
the experiences of the participant with respect to the pains and gains that arise when adopting IoT in
LSP projects. The discussion that was facilitated by a reverse brainstorming approach (what do we
have to do to completely disable IoT?) to generate as many potential barriers as possible in an informal
and creative way. After gathering the barriers and clustering them, from the clusters, IoT adoption
barriers were identified and the most prominent barriers were selected. After this, an adoption barrier
was discussed in each table to identify and co-create solutions for each of the five IoT-LSPs. Finally, the
session concluded by sharing insights of different tables and reflecting on the results from all tables.
The workshops allowed us to ensure that the later stages of the investigation would capture the point
of view of the informants.

4.2. Case Studies

Case study makes a suitable approach for this research for many reasons. A case study is an
investigation of a phenomenon to understand the dynamics involved in a real-life setting where there
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is no evident boundary between the phenomenon and its context and multiple sources of evidence
are used [70,71]. Moreover, we sought to understand contextual details and depth of experience in
the LSPs in relation to end-users’ IoT use. For this reason, we investigated four IoT LSPs that were
running during the period of this study in Europe. The main empirical materials for the case studies
were interviews with pilot experts and secondary data by means of project reports. Interview is
distinguished qualitative data collection method that allows the researchers to capture such complex
phenomena and experiences from the narratives of the participants [72]. A semi-structured interview
protocol was developed based on the insights gathered in the workshops. The protocol aimed to
develop a holistic view of the end-users’ role during the pilot implementation and what experts deem
as actual and potential adoption barriers they have experienced in the pilots. Roger’s theory of DOI
outlined the themes of the interview.

In addition to the interviews, secondary data in the form of project reports was used to provide
our analysis with strong contextual grounding. The selected reports comprised of specifics about pilots
such as use cases, end-user requirement analysis, pilot deployment process, end-user adoption and
acceptance, impact assessment and KPIs. In total, 12 deliverables were analyzed. All four projects
started in 2017 and funded by the European Commission in the context of Horizon 2020 scheme. The
description of the projects that we studied as our case of IoT LSP were (Due to space limitations, we
refer the readers to learn more about the projects on: https://european-iot-pilots.eu/):

• SynchroniCity—The aim of SynchroniCity is to establish a global IoT marketplace where cities
and businesses create and trade common digital services to improve the lives of citizens and
grow local economies in Europe. The project is focused on how to incentivize and build trust for
companies and citizens to actively participate and find common co-created IoT solutions for cities
that meet citizen needs and to create an environment of evidence-based solutions that can easily
be replicated in other regions.

• MONICA (Management of Networked IoT Wearables—Very Large Scale Demonstration of
Cultural and Security Applications) has the aim to demonstrate how cities can use existing and
new IoT solutions to meet sound, noise and security challenges at big open-air events in order to
handle emerging incidents which attract and affect many people, like those who enjoy the music
and those who live close to the events and want to have the noise mitigated. The eleven pilots
in the six cities Copenhagen, Bonn, Hamburg, Leeds, Lyon and Torino, will involve more than
100,000 end-users in total.

• AUTOPILOT (Automated driving Progressed by Internet of Things) is to develop a range of
driving services, to address urbanization challenges which take advantage of the potential of IoT
to improve automated driving. The project aims to test the autonomous cars in real conditions,
at six large-scale sites, which are focused in four different automated driving use cases—valet
parking, highway use, platooning and urban driving. In each case, the users are considered either
as a driver or a passenger.

• IoF2020 (Internet of Food and Farm 2020) aims to utilize IoT technology to the agri-food sector, in
order to ultimately increase the sustainability by addressing environmental and social challenges
through fostering a large-scale uptake of IoT in the European farming and food domain. The
project conducts 5 trials with a total of 19 use cases in arable, dairy, fruits, vegetables and meat
production. The end-users that we focused for this project were farmers, due to the familiarity of
the experts that we interviewed for this domain.

In total, 9 experts were selected for the interviews, drawn from pilots that across full range of
IoT application levels [7]. Because several of the participants preferred anonymity, we will present all
participants and their organizations anonymously. All interviews were conducted via a teleconferencing
tool called Zoom, recorded and transcribed verbatim. Details about the participants’ experience, role,
service domain and project are given in Table 4 and the data collection details of the study are given in
Table 5. The list of interview questions is shown in the Appendix A.
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Table 4. Participants’ experience, role and workplace and project.

Participant (ID) Experience Role Service Domain Project

Expert (1) + 7 years in project
management

User requirements
analyst Self-driving Cars AUTOPILOT

Expert (2) + 17 years in research and
development

Development and
Integration of IoT Self-driving Cars AUTOPILOT

Expert (3) + 14 years in business
development Field test expert Smart Agriculture IOF2020

Expert (4) + 19 years in agricultural
engineering

Development and
integration Smart Agriculture IOF2020

Expert (5) + 14 years in project
management

Pilots validation and
evaluation Wearables MONICA

Expert (6) + 16 years in management of
product development

End-user test and
evaluation Wearables MONICA

Expert (7) + 7 years in management of
urban sound environment Researcher Wearables MONICA

Expert (8) + 6 years in management of
urban sound environment Researcher Wearables MONICA

Expert (9) + 13 years in research and
innovation within smart city

Data integration and
policy development Smart City Synchronicity

Table 5. Summary of data collection.

Data Collection Method Participant (ID) Date Empirical Material

Workshop #1 Experts (WS1-1/9) June 2018 Notes—Post-it
Workshop #2 Experts (WS2-1/11) December 2018 Notes—Post-it

Interview Expert (1) March 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (2) March 2019 Audio recording-Verbatim
transcript-Meeting notes

Interview Expert (3) April 2019 Audio recording-Verbatim
transcript-Meeting notes

Interview Expert (4) April 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (5) March 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (6) March 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (7) April 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (8) April 2019 Audio recording-Verbatim
transcript-Interview notes

Interview Expert (9) April 2019 Audio recording-Verbatim
transcript-Interview notes

Secondary Data March–May 2019 12 project reports in total

4.3. Data Analysis

All authors were involved with the data analysis via participating full-day sessions. The process
of analysis was carried out in several steps following the principles outlined by Mayring [73]. This
process includes open coding and creating categories iteratively. First, the authors read through the
workshop notes and interview transcripts to gain an initial understanding of the contents. Because
there is a risk for the researcher to neglect important aspects of naturally occurring speech when
transcribing and loose the context of the narrative, the original audio recordings of the interviews were
analyzed in parallel [74]. DOI was used as an analysis framework with respect to the LSP’s adoption
and diffusion process and end-users’ relation to the process. Second, all authors started to code the
first interview by delineating adoption as a process through DOI and applying codes to every passage
of the transcript. Each code was compared to the previous codes and in case of association with other,
higher order categories were created. After this, the authors attended their first meeting to discuss and
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reach a shared meaning of the content material. Upon initial agreement with the codes, the rest of the
interviews were analyzed and discussed through 4 discussion sessions, each taking approximately
2 hours, to ensure the credibility of the findings [75]. During each discussion session, the authors
compared their extracted codes and categories with each other, refining the themes using an iterative
process. Finally, a saturation was reached at the point where we could not find new information from
the content [76].

5. Results

Results from workshops and interviews show that experts face some barriers during each phase
of innovation adoption and diffusion. Below, the barriers in each phase are presented.

5.1. Knowledge

One of the barriers for the LSPs was to articulate strategies to make their users aware about
their innovation. While common channels such as websites and social media is widely used, some
LSPs did not find online promotions enough and had to take more engaging approaches such as face
to face outreach, physical briefings, show cases and on-site demonstrations. The reason for direct
interaction with potential users were due to the nature of the IoT artefact and its associated services in
an LSP in which in return shaped the strategies to interact with end-users. For example, in case of
self-driving cars, there were concerns with privacy, safety and trust in the innovation which made
AUTOPILOT pilot opting for experimentation by the users to alleviate their concerns and to build a
trust in the technology.

“For me the most important thing [regarding knowledge] is to communicate to users, how their data is used
. . . the other important thing is to users get in touch with the technology to experience it themselves, it is not
sufficient to just have an online promotion.” (Expert 1)

On the other hand, direct interaction may itself become a barrier due to logistical complexity in
providing the associated experience. In the MONICA LSP, event organizers were concerned that the
distribution and collection of the wearables would disturb the end-user’s experience of the event.

“When you work with wearables, you have to distribute them and collect them at the end of the test or the
festival. So, the event organizers are afraid of the logistic problems that this distribution may cause. It is our
responsibility [as an LSP] to provide them with turn-key solutions to take care of those problems” (Expert 7)

We found that LSPs formulate their innovation knowledge strategies with respect to various target
groups. For example, the issue of elderly care was brought up by one participant that “the elderly should
contacted physically because generally elderly like to have someone around to talk about their problem” (an expert
in workshop 1), whereas in the MONICA LSP, the knowledge about the innovation was communicated
via online channels because the target user group was mainly young adults going to the concerts
and generally aware about the wearables and are accustomed to finding relevant information online.
Moreover, overlooking certain individuals and groups during this phase is dangerous according to
the experts. The results revealed that beyond potential end-users of the technology, there are certain
individuals that indirectly could impact the technology adoption along the process. According to the
LSPs, identifying relevant non-users has a strong connection to the persuasion phase. For example,
in the MONICA project, the event organizers and their employees (who are also professional users)
facilitate the knowledge transfer to the attendees (end-users), consequently affecting persuasion.
Likewise, some participant in workshop 2 brought up the issue with the elderly adopting smart health
care IoTs through communication with the health care personal and elderly’s family.

5.2. Persuation

The persuasion phase is tightly coupled with the knowledge phase. While users receive some
awareness, there are barriers that need to be tackled such as attitudes towards the technology. In the
literature review section, it was evident that some attitudes are formed even before the technology
awareness, which challenges the persuasion of potential users (factors such as trust, hedonic values
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and benefits gained). In this regard, during the workshops and the expert interviews, the participants
expressed that awareness about the technology should be complemented with the benefits of using the
innovation rather that the artefact itself, to help potential end-users’ calculus about cost-effectiveness
of the innovation. The lack of knowledge about the benefits gained (e.g., cost cutting) and finding
viable business models via IoT installations was a challenge for the LSPs.

“It is not only about the knowledge of the technology but it’s also about the knowledge about their [farmers]
businesses ... for instance, if you come with a robot to a farmer and say the robot will do better fertilizing, there
will be no farmer that directly [recognizes that] I am loosing too much money by doing uneven fertilizing and in
a wrong way and I will have too much margin to win by the robot.” (Expert 4)

Accordingly, the IoT solutions will be adopted by end-users when they see a clear value, benefit
and return of investment (as explicitly mentioned and discussed by the second workshop participants)
by using that technology. In addition to highlighting the economic value, different LSPs identified
different persuasion strategies for their solutions such as highlighting the hedonic value from using a
wearable in a concert or using an autonomous car, ensuring that there is no or minimal negative impact
from using the IoT solution (i.e., on personal health or on the environment), and/or clearly addressing
any privacy concerns that may emerge.

“On health . . . if they think [the solution] there are electromagnetic waves that can be dangerous to [their]
health, it can be a barrier” (Expert 7)

As such, in addition to the common channels for knowledge dissemination, different pilots
identified scenarios in which they could try to persuade the end-users to try and use their respective
solutions. We refer to these scenarios as interaction checkpoints. These checkpoints represent
opportunities for the LSPs to introduce the IoT solution to the user. Examples for these checkpoints
is providing the wearables for testing along with events’ tickets, by the event gates, smart farming
showcases or involving end-users in prototype testing while developing smart city applications.
Interaction checkpoints expands our knowledge beyond organizational adoption of innovation by
implying that knowledge and persuasion in an LSP can be interwoven since end-users’ adoption
behavior is not influenced by the institutional properties that leverages the diffusion of technology,
rather in the case of a pilot, the organizers strive to disseminate knowledge and persuade their users at
any available opportunity.

5.3. Decision

At this phase of the innovation adoption, various dispositional and contextual factors hinder the
adoption process. Among the dispositional factors are the characteristics of those who participate in a
pilot study. Some participants are generally open for testing new technologies and some groups are
rather resisting to new changes incurred via technology implementation. Farmers were one of the
groups of users in one pilot project that were generally trickier to convince due to the unfamiliarity
with the technology. Related to smart agriculture, one expert mentioned, “Data should be easy to read . . .
it will be naïve to assume that farmers will become data scientists or be able to perform pattern recognition on
satellite images” (Expert 3), while in contrast to younger users in the MONICA project, “younger users
are expected to be inclined to use the technology more . . . they have power banks to avoid battery consumption”
(Expert 5).

Some of the barriers brought up during the workshops and interviews were related to the context
of the use which did not seem to have a consistent impact among the pilots. For example, while the
concerns over privacy was prominent among users of smart city, wearables, self-driving cars and smart
health, it was not a concern among the farmers during the pilot. However, both experts from the
IoF2020 project stressed that privacy is a concern among famers in real life situations in contrast to
the pilot studies. Therefore, one interesting finding was that some barriers have a changing nature
and unpredictable before contextualized. Hence, expanding adoption barriers in a pilot to a real-life
situation use and vice versa can be misleading.
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In respect to privacy and security concerns, in both workshops, the participants acknowledged
that secondary use of personal data, data ownership and data leakage are amongst the main barriers
that discourage end-users to use and adopt IoT technologies. Despite this, privacy concerns are
intertwined with transparency issues (which itself is an adoption barrier in this phase), because people
do not read the terms and conditions that might cause lack of transparency. For example, as in the case
of wearable sensors, an expert stated:

“The users need to see the terms and conditions, so they know about the sensors, data usage, etc. . . . but
sometimes people don’t read terms and conditions . . . That is something that we cannot do anything about that
. . . and it can be resulted in lack of transparency . . . We also provide this information in the ethical deliverables.”
(Expert 5)

The maturity and widespread use of the technology also influence the decision to adopt and use
the solution. It was also evident that different types of end-users had different degrees of autonomy
over their decision. For instance, an end-user using the IoT solution in their professional capacity, such
as the event organizers’ staff in MONICA or city officials in SynchroniCity, had a different scope of
decision making than a concert attendee using a wearable in their leisure time or an elder person using
it for activity monitoring. The pilots also often focus more on their direct user, even if it is not the
solution’s end-user. Expert 9 (from SynchroniCity) articulates their approach towards these different
users’ adoption as follows:

“The most important user for us is the cities. In fact, IoT adoption depends on the ability of the cities to be
convinced about the benefits of the technology and decide to put the budget that is needed to have these solutions
in the cities. Then the citizens will follow.”

5.4. Implementation

The practical aspect of technology is a common adoption barrier among all LSPs. In this phase,
users get in touch with the technology and any disappointment in this regard was considered as
a barrier for user adoption for the LSPs. For this reason, LSPs made mini pilots throughout their
implementation activities in which the technology was tested with its technical reliability before tested
by the users. These mini pilot tests enabled evaluation of positive and negative effects of the elements
of the technology maturity. One dilemma in the all LSPs was the extent to which the technology
maturity allowed the project consortium to open up their innovation, since the funding scheme (i.e.,
Horizon 2020) required high technology readiness levels. One expert in the MONICA LSP mentioned
that “If it [technology] does not work and that could be because of poor Internet connection or whatever, people
will become frustrated quickly.” (Expert 5). Usability, ease of use, complexity and UX aspects are relevant
for the adoption, however, such aspects should be tested and evaluated before the actual pilot in which
is contradictory with the technology readiness.

The technological problems (functionality, usability, etc.) were amongst the most challenging
adoption barriers in both conducted workshops when they were asked to identify the most challenging
barriers for IoT technologies to be adopted by end-users. As another example, in case of smart
agriculture (in IoF2020), one interviewee clearly pointed out the importance of maturity of the IoT
solutions when the farmers are expected to work with that:

“If the farmers get an immature technology even if it is free, they will be disappointed and then it will
be very difficult to ask them to use it again. Farmers are sensitive about the functionality which means the
technology should always work.” (Expert 4)

Sometimes pilot users need to use their personal resources, like their phone to install an app,
which creates a burden imposed on the pilot users. While IoT LSPs involve intense interaction between
things and people, any collision could happen to the natural flow of how things flow around the pilot
environment. The challenge with the LSPs was to cope with the burden caused by the pilot to the
participants. This burden was related to any deviation from this natural flow (i.e., as if the pilot was
not present) that deemed to be a barrier for user adoption. While this burden was considered as an
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adoption barrier for pilot users, the experts remarked upon in numerous quarters as it became difficult
for LSPs to follow their plans.

In addition to accommodating user needs, time to learn new technology was found to be a major
obstacle: “For a very practical reason, if it demands time to be spent by the user to learn how to use it, it will be
a barrier” (Expert 7). The same expert also noted that a good design—ergonomic for physical products
and visual for digital components—is needed to tackle barriers related to implementation. However,
these two aspects are often pushed by the technology vendor and the LSP might have little control
over them.

5.5. Confirmation

Confirmation in the context of an LSP means that users decide to use the technology throughout
the pilot and beyond (if applicable) in the real life situations. Confirmation depends on various factors
and stakeholders to become effective. For an individual end-user, the most important circumstance
is a benefit received via the technology. Such a benefit could be individual, group and societal at
large, depending on the application level of IoT. While focusing on the users was important for the
pilots, other actors and stakeholders such as authorities, municipalities, event organizers and relevant
communities needs to benefit as well at the end. In this regard, their lack of support could impact
user’s long-term perceived benefits.

“We lack ROI [Return of Investment] examples . . . The real challenge for us is to show to the cities the
real impact of using all these infrastructures and technologies and how they can lead to better applications
and services, reduction of cost and a more innovative ecosystem in the city. In the case of the citizen, they are
consumers of the service or application . . . at no additional cost. They only need a mobile phone.” (Expert 9)

In most cases, cost of technology was relevant for the user adoption, especially for the individual
and all-inclusive levels. In the case of MONICA project, the business model was planned in a sense
that the cost would be hidden such that the users receive the wristband with the purchase of the
concert ticket whereas in the case of smart elderly care (as mentioned in the workshop 1), the costs
had to be paid by the elderly, municipalities or care takers. The cost was also related not only to the
IoT acquisition but the costs that are reduced via the technology implementation. Since the cost is
not important in a pilot study because users are only testing and evaluating, the confirmation for
further adoption was based on focusing on what costs could be reduced via IoT, specifically for the
infrastructural and organizational levels, as noted by two experts:

“At the end of the project we will do such analysis about the costs of the technology because the event
organizers [users] always ask us how much it will cost if we want to use it after the project” (Expert 6).

“The user does not have the option to choose between the available services. The user pays indirectly for the
car [either autonomous car or normal car] but not for the application that is used for example for car sharing
service. So, the service itself is not payable but revenue is coming from another side (advertisement, tickets, etc.)”
(Expert 2).

6. Discussion

The idea of things connected to other things and humans via the internet infrastructure proposes
a future of new hyperconnected world which will impact the lives of many. Complex, scalable,
cooperative work, true interoperability and ease of IoT deployment is a challenge for research and
practice on one hand and adoption of IoT by its end-users and citizens on the other hand. In call for
addressing such complex dynamics surrounding emerging IoT applications, the deployment of IoT
large scale pilots have emerged in the recent years. In doing so, LSPs undergo a series of activities
with various users and citizens. Therefore, we investigated IoT adoption barriers within LSPs from a
process perspective. Utilizing Rogers’ diffusion of innovation (DOI) theory, we stumbled upon some
interesting theoretical insights.

First, the most interesting finding was that stages of innovation in Rogers’ diffusion of innovation
theory were not always linear in a context of a pilot study. While DOI has been the dominant paradigm
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in organizational innovation adoption studies, the LSPs did not seem to communicate their innovation
in an orderly manner as suggested by DOI. Moreover, LSPs strived to push their technology wherever
they found fit in the process of adoption (e.g., through interaction checkpoints) resulting in excluding
or combining certain stages of the process. One explanation could be that the context of a pilot is
perceived as an arena to test and evaluate innovation, whereas in an organizational context, adoption
and diffusion of an innovation is the focus. The results reflect those of Straub [77] who argued that
most of the stages are not clear cut in technology adoption theories.

Another justification could be attributed to the scope and underlying assumptions of DOI. The
theory assumes a static, final form of the innovation. This assumption is challenged in the IoT LSP
context for two reasons—(a) the digital components in IoT solutions makes them reconfigurable and
dynamic which means barriers can keep changing and (b) the LSPs are still pilots, meaning that they
test on a large scale and modify the solutions or at least learn from the pilots’ interaction with the user.
On the other hand, the scope covers the communication with the user while some barriers either have
precursors in the design and development of the innovation or appear in the continued use and thus
can be tackled in the wider innovation process. Examples of these barriers are the lack of trust, privacy
and security and high cost of the technology. All these barriers would require tackling in a more
holistic manner, across process phases and across levels (i.e., societal, organization and individual).

Second, collaborations in an LSP mean that a stakeholder assumes different roles when connected
to other stakeholders—another reason why a linear view of adoption is challenged. For instance,
an LSP consortium can be both a facilitator and a technology provider and a city can be both an
infrastructure and a service provider. Similarly, the same stakeholder may have different users with
varying levels of decision-making power when it comes to adopting or using the technology (i.e.,
referred to as individual and assimilation levels of adoption cf. [78]). In accordance with the present
results, previous studies have demonstrated that individual and assimilation stages of adoption in
the organizations are seldom parallel to the “stages” of individual adoption [79]. Our results show
that the context of an LSP is different of an organizational context, in which individuals are part
of the assimilation of complex innovations where individuals, groups, teams or departments are
associated [69]. In the LSP, such associations are weak and sometimes there is no binding between
different stakeholders, implying that this constellation requires a new understanding of users and
end-users to better understand adoption processes. Even though adoption studies focus mainly on the
individual level—like we did at the outset of this study, it is often problematic to exclude certain users
if a holistic view of adoption is sought.

Third, while a body of knowledge suggests that co-creation facilitates innovation adoption [80,81],
LSPs struggled to cope with the co-creation. On one hand high technology readiness level did not
open much space for co-creation, on the other hand they were striving to make use of user feedback
in their pilots. The situation created a dilemma—the idea behind an LSP is to allow to test in real
settings and prepare for the wider IoT adoption [17], our result showed that failures in a pilot may
induce a negative cycle of non-adoption [82]. To mitigate the situation, LSP tried to exert co-creation
approaches, although the level of influence on the technology itself was limited, to understand their
target groups and to reach out to them in order to compensate any potential technology failure.

Forth, as outlined by Rogers [9] in his DOI theory, each and every innovation has five attributes,
namely, relative advantage, compatibility, complexity, trialability and observability. While some studies
have considered these five attributes mainly connected to the persuasion phase [83,84] our study
showed that these characteristics might be linked and affect other phases of innovation adoption when
it comes to IoT technologies in LSPs. For example, for an end-user, the complexity of the IoT sensors
is directly linked to the implementation phase, when an end-user decides to use that IoT device in a
limited basis. That is also the case for trialability of an innovation in which the LSPs give end-users
this opportunity to use the innovation (i.e., implementation phase) regardless of their persuasion
about the innovation. One plausible explanation for this is that DOI theory has widely been used
within an organizational context [85,86]. Accordingly, an organization should first be persuaded
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about the complexity or trialability of the innovation and then a favorable decision towards using
(i.e., in the implementation phase) the innovation within the organization is being made. In addition,
as mentioned before, LSPs do not follow the process as it is, therefore end-users are faced with the
technology in which might not had any knowledge of before and instead of a mental trial, they might
already start with an actual trial. Consequently, the effects of previous steps on the later steps are not
predictable in the case of an LSP.

In terms of study limitations, while the current study provides insights on the process of IoT
adoption in the scope of LSPs and its inherent barriers, further research is needed to account for such
barriers from an end-user perspective. Even though our experts and workshop participants represent
different types of stakeholders within the LSPs, providing us with a holistic view of all respective user
types, involving these end-users and the adoption barriers as they experience themselves is undoubtedly
to reveal unique barriers and mental processes. Moreover, developing a multi-layered theory of
diffusion would help extend the analysis between different layers in a complex and multi-stakeholder
environment such as an LSP. Furthermore, it would be interesting to extend the study results to other
relevant domains such as industrial IoT applications, consumer and home based IoT solutions in order
to explore the similarities between the barriers found in an LSP compared to that of industrial and
consumer based IoT.

7. Conclusions

The European IoT Large-Scale Pilots (LSP) program is an initiative from the European Commission
to foster the integration, deployment and testing of IoT solutions from reduced and controlled
environments into to real-life use case scenarios. One aim of LSPs is to nurture the end-user acceptance
and adoption of IoT solutions. This study set out to investigate the process of end-user adoption of IoT
within LSPs and subsequent factors that hinders adoption. By examining four European LSPs in four
application domains of IoT, we identified relevant adoption barriers in each domain. Additionally,
using the Diffusion of Innovation theory [9], our findings suggest that the process of adoption in the
context of an LSP is not orderly, which is in contrast with the theory. One plausible explanation is that
projects seek any opportunity for test and evaluation of their artefact by end-users. As opposed to
adoption of technology in organizations where institutional properties guide the adoption process, in
an LSP, the adoption does not follow an order and adoption stages are combined, interrupted and
transposed. Moreover, we found that the IoT artefact itself, contextual factors and types of end-users
led LSPs to adjust their strategies to diffuse their innovation. The findings of this study have several
important implications for future practice that can assist future IoT LSPs in facilitating end-user
adoption of their products and services. Below, we have compiled our suggestions and those given by
the experts who participated in this study:

• Developing suitable inclusive strategies for awareness—Since LSPs work with new solutions
to their respective markets, they need to develop strategies for how they will create awareness
around their solutions, both in terms of knowing about them as well as their features and added
value. Suitable strategies imply using the right channels, right messages and be inclusive of
different user types.

• Involve users early on in the process—Involving the users in early testing promotes trust and
increases transparency in the developed solutions. Since technology immaturity also acts as a
barrier in this context, managing expectations and effective co-creation strategies are needed to
navigate this space.

• Continuously address privacy and security issues—From conception, design to implementation
and continued use of the solution, there are privacy concerns to be addressed. Practices
that LSPs could follow, among others, include communicating about type of collected data,
opt-in/opt-out options over collection, storage and use of the information, privacy by design,
trusted third-party badges and compliance with regulations (e.g., GDPR), can greatly decrease
individual’s privacy concern.
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• Focus on the added value—Whether this is in terms of ROI for a business user or an
emotional/hedonic value for an individual user, this value needs to be highlighted and
contextualized so that the user can relate to it. Concrete examples and relating to their existing
reality are often helpful to persuade them of such value.

• On the importance of design—With IoT solutions, design includes physical features of physical
products (e.g., ergonomic) as well as design of associated digital services. A good design will
help with users’ trust, promote transparency, is easy to learn and use and enable continued use
after adoption.

• Engaging in ecosystem development—Even if all barriers are tackled, some ecosystem-bound
barriers are still in place. These include, for example, the legal framework around a new technology
or standardization efforts.
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Appendix A

In structuring the study, an interview protocol based on a set of questions derived from DOI
was followed. The interview started from some general questions regarding the experiences of the
participants, their role in the project and a brief overview of the tasks they were involved with. After
this, the participants were given a definition of each phase of DOI, followed by questions regarding
that phase. The questions are presented as below:

Grand tour questions

• From an overarching view, what do you think of as the main barriers for a typical person to adopt
and start using IoT solutions in [smart cities, smart agriculture, wearable technologies, smart
home care and autonomous driving vehicles]?

• From an overall perspective, what are your recommendations and suggestions to tackle the
barriers that you mentioned in the previous question?

Regarding each phase in DOI (repeated for each phase)

• From the insights of the pilots and the project, what came out as the main barriers in the
[knowledge, Persuasion, Decision, Implementation and Confirmation], phase for end-users to
adopt IoT solutions in [smart cities, smart agriculture, wearable technologies, smart home care
and autonomous driving vehicles]?

• What do you recommend in order to tackle IoT adoption barriers that you just mentioned with
respect to the end-users of the IoT solutions?

Wrap up

• Do you feel or experience, that there are any other barriers that might influence your willingness
to start using IoT solutions? Which might that be? Please explain.

• Do you have any other suggestions or recommendations in order to tackle IoT adoption barriers
for end-users? Please explain.
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• Is there anything else you would like to add to this interview? Anything that you would like us to
know or anything that you would like the developers of this type of technologies to think of?

References

1. Gubbi, J.; Buyya, R.; Marusic, S.; Palaniswami, M. Internet of Things (IoT): A vision, architectural elements,
and future directions. Future Gener. Comput. Syst. 2013, 29, 1645–1660. [CrossRef]

2. Kim, J.H.; Yoo, M.; Lee, K.N.; Seo, H. The innovation of the internet: A semantic network analysis of the
Internet of Things. Asian J. Technol. Innov. 2017, 25, 129–139. [CrossRef]

3. Kreps, D.; Kimppa, K. Theorising Web 3.0: ICTs in a changing society. Inf. Technol. People 2015, 28, 726–741.
[CrossRef]

4. Falcone, R.; Sapienza, A. On the Users’ Acceptance of IoT Systems: A Theoretical Approach. Information
2018, 9, 53. [CrossRef]

5. Gao, L.; Bai, X. A unified perspective on the factors influencing consumer acceptance of internet of things
technology. Asia Pac. J. Mark. Logist. 2014, 26, 211–231. [CrossRef]

6. Habibipour, A.; Padyab, A.; Bergvall-Kåreborn, B.; Ståhlbröst, A. Exploring Factors Influencing Participant
Drop-Out Behavior in a Living Lab Environment; Springer: Cham, Switzerland, 2017; pp. 28–40.

7. Lu, Y.; Papagiannidis, S.; Alamanos, E. Internet of Things: A systematic review of the business literature
from the user and organisational perspectives. Technol. Forecast. Soc. Chang. 2018, 136, 285–297. [CrossRef]

8. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS
Q. 1989, 13, 319–340. [CrossRef]

9. Rogers, E.M. Diffusion of Innovations, 4th ed.; Simon and Schuster: New York, NY, USA, 2010; ISBN
978-1-4516-0247-0.

10. Ammirato, S.; Sofo, F.; Felicetti, A.M.; Raso, C. A methodology to support the adoption of IoT innovation and
its application to the Italian bank branch security context. Eur. J. Innov. Manag. 2018, 22, 146–174. [CrossRef]

11. Wisdom, J.P.; Chor, K.H.B.; Hoagwood, K.E.; Horwitz, S.M. Innovation Adoption: A Review of Theories and
Constructs. Adm. Policy Ment. Health Ment. Health Serv. Res. 2014, 41, 480–502. [CrossRef]

12. ISO 9241-210:2010. Available online: http://www.iso.org/cms/render/live/en/sites/isoorg/contents/data/
standard/05/20/52075.html (accessed on 30 April 2019).

13. Nesrin, A.; Georg, A.; Mario, D.; Maria, F.K.; Christopher, F.; Markus, G.; Manfred, K.; Daniela, K.;
Johannes, K.; Kurt, M.; et al. Assistive solutions in practice: Experiences from AAL pilot regions in Austria.
Stud. Health Technol. Inform. 2017, 236, 184.

14. Lee, I.; Lee, K. The Internet of Things (IoT): Applications, investments, and challenges for enterprises. Bus.
Horiz. 2015, 58, 431–440. [CrossRef]

15. Brewster, C.; Roussaki, I.; Kalatzis, N.; Doolin, K.; Ellis, K. IoT in Agriculture: Designing a Europe-Wide
Large-Scale Pilot. IEEE Commun. Mag. 2017, 55, 26–33. [CrossRef]

16. Friess, P.; Riemenschneider, R. New Horizons for the Internet of Things in Europe. In Building the
Hyperconnected Society: IoT Research and Innovation Value Chains, Ecosystems and Markets; Vermesan, O.,
Friess, P., Eds.; River Publishers: Aalborg, Denmark, 2015; pp. 5–13.

17. Vermesan, O.; Friess, P. AIOTI WG01: Report on Internet of Things Applications. Available online:
https://aioti.eu/aioti-wg01-report-on-internet-of-things-applications/ (accessed on 2 May 2019).

18. Sanchez, L.; Muñoz, L.; Galache, J.A.; Sotres, P.; Santana, J.R.; Gutierrez, V.; Ramdhany, R.; Gluhak, A.;
Krco, S.; Theodoridis, E.; et al. SmartSantander: IoT experimentation over a smart city testbed. Comput.
Netw. 2014, 61, 217–238. [CrossRef]

19. Vermesan, O.; Friess, P.; Guillemin, P.; Giaffreda, R.; Grindvoll, H.; Eisenhauer, M.; Serrano, M.; Moessner, K.;
Spirito, M.; Blystad, L.-C. Internet of things beyond the Hype: Research, Innovation and Deployment.
In Building the Hyperconnected Society: IoT Research and Innovation Value Chains, Ecosystems and Markets;
Vermesan, O., Friess, P., Eds.; River Publishers: Aalborg, Denmark, 2015; pp. 15–118.

20. Fico, G.; Montalva, J.-B.; Medrano, A.; Liappas, N.; Mata-Díaz, A.; Cea, G.; Arredondo, M.T. Co-creating with
consumers and stakeholders to understand the benefit of Internet of Things in Smart Living Environments
for Ageing Well: The approach adopted in the Madrid Deployment Site of the ACTIVAGE Large Scale
Pilot. In EMBEC & NBC 2017; Eskola, H., Väisänen, O., Viik, J., Hyttinen, J., Eds.; Springer: Singapore, 2018;
pp. 1089–1092. ISBN 978-981-10-5121-0.



Information 2020, 11, 23 20 of 23

21. Vermesan, O.; Eisenhauer, M.; Sundmaeker, H.; Guillemin, P.; Serrano, M.; Tragos, E.Z.; Valino, J.; van der
Wees, A.; Gluhak, A.; Bahr, R. Internet of Things Cogitive Transformation Technology Research Trends
and Applications. In Cognitive Hyperconnected Digital Transformation; Vermesan, O., Bacquet, J., Eds.; River
Publishers: Delft, The Netherlands, 2017; pp. 17–95. ISBN 978-87-93609-11-2.

22. Khasawneh, A.M. Concepts and measurements of innovativeness: The case of information and
communication technologies. Int. J. Arab Cult. Manag. Sustain. Dev. 2008, 1, 23–33. [CrossRef]

23. Damanpour, F.; Schneider, M. Phases of the Adoption of Innovation in Organizations: Effects of Environment,
Organization and Top Managers1. Br. J. Manag. 2006, 17, 215–236. [CrossRef]

24. De Vries, H.; Bekkers, V.; Tummers, L. Innovation in the public sector: A systematic review and future
research agenda. Public Adm. 2016, 94, 146–166. [CrossRef]

25. Padyab, A.; Ståhlbröst, A. Exploring the dimensions of individual privacy concerns in relation to the Internet
of Things use situations. Digit. Policy Regul. Gov. 2018, 20, 528–544. [CrossRef]

26. Kayhan, V.O.; Davis, C.J. Situational Privacy Concerns and Antecedent Factors. J. Comput. Inf. Syst. 2016, 56,
228–237. [CrossRef]

27. Webster, J.; Watson, R.T. Analyzing the past to prepare for the future: Writing a literature review. MIS Q.
2002, 26, 13–23.

28. Curry, E.; Dustdar, S.; Sheng, Q.Z.; Sheth, A. Smart cities—Enabling services and applications. J. Internet Serv.
Appl. 2016, 7, 6. [CrossRef]

29. Lytras, M.D.; Visvizi, A. Who uses smart city services and what to make of it: Toward interdisciplinary smart
cities research. Sustainability 2018, 10, 1998. [CrossRef]

30. Perera, C.; Zaslavsky, A.; Christen, P.; Georgakopoulos, D. Sensing as a service model for smart cities
supported by Internet of Things. Trans. Emerg. Telecommun. Technol. 2014, 25, 81–93. [CrossRef]

31. Pöhls, H.C.; Angelakis, V.; Suppan, S.; Fischer, K.; Oikonomou, G.; Tragos, E.Z.; Mouroutis, T. RERUM:
Building a reliable IoT upon privacy- and security- enabled smart objects. In Proceedings of the 2014 IEEE
Wireless Communications and Networking Conference Workshops (WCNCW), Istanbul, Turkey, 6–9 April
2014; pp. 122–127.

32. Ståhlbröst, A.; Padyab, A.; Sällström, A.; Hollosi, D. Design of Smart City Systems from a Privacy Perspective.
IADIS Int. J. WWWInternet 2015, 13, 1–16.

33. Ok, A.E.; Basoglu, N.A.; Daim, T. Exploring the design factors of smart glasses. In Proceedings of the 2015
Portland International Conference on Management of Engineering and Technology (PICMET), Portland, OR,
USA, 2–6 August 2015; pp. 1657–1664.

34. Duval, S.; Hashizume, H. Perception of Wearable Computers for Everyday Life by the General Public:
Impact of Culture and Gender on Technology. In Embedded and Ubiquitous Computing—EUC 2005; Yang, L.T.,
Amamiya, M., Liu, Z., Guo, M., Rammig, F.J., Eds.; Springer: Berlin/Heidelberg, Germany, 2005; pp. 826–835.

35. Hein, D.W.E.; Rauschnabel, P.A. Augmented Reality Smart Glasses and Knowledge Management: A
Conceptual Framework for Enterprise Social Networks. In Enterprise Social Networks: Erfolgsfaktoren für die
Einführung und Nutzung—Grundlagen, Praxislösungen, Fallbeispiele; Rossmann, A., Stei, G., Besch, M., Eds.;
Springer Fachmedien Wiesbaden: Wiesbaden, Germany, 2016; pp. 83–109. ISBN 978-3-658-12652-0.

36. Rauschnabel, P.A.; Brem, A.; Ivens, B.S. Who will buy smart glasses? Empirical results of two pre-market-entry
studies on the role of personality in individual awareness and intended adoption of Google Glass wearables.
Comput. Hum. Behav. 2015, 49, 635–647. [CrossRef]

37. Sivathanu, B. Adoption of internet of things (IOT) based wearables for healthcare of older adults—A
behavioural reasoning theory (BRT) approach. J. Enabling Technol. 2018, 12, 169–185. [CrossRef]

38. Mann, S. An historical account of the “WearComp” and “WearCam” inventions developed for applications
in “personal imaging”. In Proceedings of the Digest of Papers. First International Symposium on Wearable
Computers, Cambridge, MA, USA, 13–14 October 1997; pp. 66–73.

39. Kim, K.J.; Shin, D.-H. An acceptance model for smart watches: Implications for the adoption of future
wearable technology. Internet Res. 2015, 25, 527–541. [CrossRef]

40. Collins, T. Mysterious Burn-Like Marks Caused by Samsung’s Gear Fit2 Smart Watch. Available online:
http://www.dailymail.co.uk/~{}/article-4364762/index.html (accessed on 15 March 2019).

41. Stock, B.; dos Santos Ferreira, T.P.; Ernst, C.-P.H. Does Perceived Health Risk Influence Smartglasses Usage?
In The Drivers of Wearable Device Usage: Practice and Perspectives; Ernst, C.-P.H., Ed.; Progress in IS; Springer
International Publishing: Cham, Switzerland, 2016; pp. 13–23. ISBN 978-3-319-30376-5.



Information 2020, 11, 23 21 of 23

42. Pustiek, M.; Beristain, A.; Kos, A. Challenges in Wearable Devices Based Pervasive Wellbeing Monitoring.
In Proceedings of the 2015 International Conference on Identification, Information, and Knowledge in the
Internet of Things (IIKI), Beijing, China, 22–23 October 2015; pp. 236–243.

43. Jung, Y.; Kim, S.; Choi, B. Consumer valuation of the wearables: The case of smartwatches. Comput. Hum.
Behav. 2016, 63, 899–905. [CrossRef]

44. Cain, P. Unlock the full potential of wearables with organic TFTs. Inf. Disp. 2015, 31, 22–26. [CrossRef]
45. Billinghurst, M.; Starner, T. Wearable devices: New ways to manage information. Computer 1999, 32, 57–64.

[CrossRef]
46. Adapa, A.; Nah, F.F.-H.; Hall, R.H.; Siau, K.; Smith, S.N. Factors Influencing the Adoption of Smart Wearable

Devices. Int. J. Hum. Comput. Interact. 2018, 34, 399–409. [CrossRef]
47. Firouzi, F.; Farahani, B.; Ibrahim, M.; Chakrabarty, K. Keynote Paper: From EDA to IoT eHealth: Promises,

Challenges, and Solutions. IEEE Trans. Comput. Aided Des. Integr. Circuits Syst. 2018, 37, 2965–2978.
[CrossRef]

48. Habibipour, A.; Padyab, A.; Ståhlbröst, A. Social, Ethical and Ecological Issues in Wearable Technologies.
In Proceedings of the AMCIS 2019, Twenty-Fifth Americas Conference on Information Systems, Cancun,
México, 15–17 August 2019; pp. 1–10.

49. Lee, J.D.; See, K.A. Trust in Automation: Designing for Appropriate Reliance. Hum. Factors 2004, 46, 50–80.
[CrossRef]

50. Morgan, P.L.; Williams, C.; Flower, J.; Alford, C.; Parkin, J. Trust in an Autonomously Driven Simulator
and Vehicle Performing Maneuvers at a T-Junction with and Without Other Vehicles. In Advances in Human
Aspects of Transportation, Stanton; Stanton, N., Ed.; Springer International Publishing: Cham, Switzerland,
2019; pp. 363–375.

51. Fraedrich, E.; Lenz, B. Taking a Drive, Hitching a Ride: Autonomous Driving and Car Usage. In Autonomous
Driving: Technical, Legal and Social Aspects; Maurer, M., Gerdes, J.C., Lenz, B., Winner, H., Eds.; Springer:
Berlin/Heidelberg, Germany, 2016; pp. 665–685. ISBN 978-3-662-48847-8.

52. Fraedrich, E.; Lenz, B. Societal and Individual Acceptance of Autonomous Driving. In Autonomous
Driving: Technical, Legal and Social Aspects; Maurer, M., Gerdes, J.C., Lenz, B., Winner, H., Eds.; Springer:
Berlin/Heidelberg, Germany, 2016; pp. 621–640. ISBN 978-3-662-48847-8.

53. Zmud, J.P.; Sener, I.N. Towards an understanding of the travel behavior impact of autonomous vehicles.
Transp. Res. Procedia 2017, 25, 2500–2519. [CrossRef]

54. Fagnant, D.J.; Kockelman, K. Preparing a nation for autonomous vehicles: Opportunities, barriers and policy
recommendations. Transp. Res. Part Policy Pract. 2015, 77, 167–181. [CrossRef]

55. Levin, M.W.; Boyles, S.D. Effects of autonomous vehicle ownership on trip, mode, and route choice. Transp.
Research Rec. J. Transp. Res. Board 2015, 2493, 29–38. [CrossRef]

56. Kazemi, M.; Panikulam, J.; Liu, C.; Lee, A.; Bradley, D.M.; Hogg, C.R., III. Automatic Tuning of Autonomous
Vehicle Cost Functions Based on Human Driving Data. U.S. Patent Application No. 15/607,994, 11
October 2018.

57. Sun, X.; Lin, W.; Liu, L.; Ma, K.-C.; Xuan, Z.; Zhao, Y. System and Method for Autonomous Vehicle Control
to Minimize Energy Cost. U.S. Patent Application No. 15/685,715, 28 February 2019.

58. Tafti, S.R.J.; Zou, G.J.; Huber, M.J.; Mudalige, U.P. Trajectory Planner with Dynamic Cost Learning for
Autonomous Driving. U.S. Patent Application No. 15/859,857, 7 July 2019.

59. Madushanki, A.A.R.; Halgamuge, M.N.; Wirasagoda, W.A.H.S.; Syed, A. Adoption of the Internet of Things
(IoT) in Agriculture and Smart Farming towards Urban Greening: A Review. Int. J. Adv. Comput. Sci. Appl.
2019, 10, 11–28. [CrossRef]

60. Jayashankar, P.; Nilakanta, S.; Johnston, W.J.; Gill, P.; Burres, R. IoT adoption in agriculture: The role of trust,
perceived value and risk. J. Bus. Ind. Mark. 2018, 33, 804–821. [CrossRef]

61. Lin, D.; Lee, C.K.M.; Tai, W.C. Application of Interpretive Structural Modelling for Analyzing the Factors
of IoT Adoption on Supply Chains in the Chinese Agricultural Industry. In Proceedings of the 2017 IEEE
International Conference on Industrial Engineering and Engineering Management (IEEM), Singapore, 10–13
December 2017; IEEE: New York, NY, USA, 2017; pp. 1347–1351, ISBN 978-1-5386-0948-4.

62. Kautsarina; Kusumawati, D. The Potential Adoption of the Internet of Things in Rural Areas; Kusumawati, D.,
Nugroho, B.A., Ruth, E.S.E., Eds.; IEEE: New York, NY, USA, 2018; ISBN 978-1-5386-7781-0.



Information 2020, 11, 23 22 of 23

63. Lin, D.; Lee, C.K.M.; Lin, K. Research on Effect Factors Evaluation of Internet of Things (IOT) Adoption in Chinese
Agricultural Supply Chain; IEEE: New York, NY, USA, 2016; ISBN 978-1-5090-3665-3.

64. Mylonas, P.; Voutos, Y.; Sofou, A. A Collaborative pilot platform for data annotation and enrichment in
viticulture. Information 2019, 10, 149. [CrossRef]

65. Vasisht, D.; Kapetanovic, Z.; Won, J.; Jin, X.; Chandra, R.; Sinha, S.; Kapoor, A.; Sudarshan, M.; Stratman, S.
FarmBeats: An IoT Platform for Data-Driven Agriculture. In Proceedings of the 14th {USENIX} Symposium
on Networked Systems Design and Implementation ({NSDI} 17), Boston, MA, USA, 27–29 March 2017;
pp. 515–529.

66. Ramundo, L.; Taisch, M.; Terzi, S. State of the art of technology in the food sector value chain towards the
IoT. In Proceedings of the 2016 IEEE 2nd International Forum on Research and Technologies for Society and
Industry Leveraging a better tomorrow (RTSI), Bologna, Italy, 7–9 September 2016; pp. 1–6.

67. Tu, M. An exploratory study of Internet of Things (IoT) adoption intention in logistics and supply chain
management: A mixed research approach. Int. J. Logist. Manag. 2018, 29, 131–151. [CrossRef]

68. Lyytinen, K.; Damsgaard, J. What’s Wrong with the Diffusion of Innovation Theory? In Diffusing Software
Product and Process Innovations; Ardis, M.A., Marcolin, B.L., Eds.; Springer US: Boston, MA, USA, 2001;
pp. 173–190.

69. Meyer, A.D.; Goes, J.B. Organizational assimilation of innovations: A multilevel contextual analysis. Acad.
Manag. J. 1988, 31, 897–923.

70. Benbasat, I.; Goldstein, D.K.; Mead, M. The case research strategy in studies of information systems. MIS Q.
1987, 11, 369–386. [CrossRef]

71. Yin, R.K. Case Study Research: Design and Methods, 4th ed.; SAGE Publications, Inc.: Los Angeles, CA, USA,
2008; ISBN 978-1-4129-6099-1.

72. Schultze, U.; Avital, M. Designing interviews to generate rich data for information systems research. Inf.
Organ. 2011, 21, 1–16. [CrossRef]

73. Mayring, P. Qualitative content analysis—research instrument or mode of interpretation? In The Role of the
Researcher in Qualitative Psychology; Kiegelmann, M., Ed.; Huber: Tübingen, Germany, 2000; pp. 139–148.

74. Wainwright, M.; Russell, A. Using NVivo audio-coding: Practical, sensorial and epistemological
considerations. Soc. Res. Update 2010, 1–4.

75. Lincoln, Y.S.; Guba, E.G. Naturalistic Inquiry; SAGE Publications: Newbury Park, CA, USA, 1985; ISBN
978-0-8039-2431-4.

76. Tong, A.; Sainsbury, P.; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item
checklist for interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349–357. [CrossRef] [PubMed]

77. Straub, E.T. Understanding Technology Adoption: Theory and Future Directions for Informal Learning. Rev.
Educ. Res. 2009, 79, 625–649. [CrossRef]

78. Greenhalgh, T.; Robert, G.; Macfarlane, F.; Bate, P.; Kyriakidou, O. Diffusion of Innovations in Service
Organizations: Systematic Review and Recommendations. Milbank Q. 2004, 82, 581–629. [CrossRef]
[PubMed]

79. Van de Ven, A.H.; Angle, H.L. The Innovation Journey; Oxford University Press: Oxford, UK, 1989.
80. Chesbrough, H. Open innovation: A new paradigm for understanding industrial innovation. In Open

Innovation: Researching A New Paradigm; Chesbrough, H., Vanhaverbeke, W., West, J., Eds.; Oxford University
Press: Oxford, UK, 2006; pp. 1–12.

81. Ramaswamy, V. Leading the transformation to co-creation of value. Strategy Leadersh. 2009, 37, 32–37.
[CrossRef]

82. De Vries, P.; Midden, C.; Bouwhuis, D. The effects of errors on system trust, self-confidence, and the allocation
of control in route planning. Int. J. Hum. Comput. Stud. 2003, 58, 719–735. [CrossRef]

83. Eagle, K.A.; Gallogly, M.; Mehta, R.H.; Baker, P.L.; Blount, A.; Freundl, M.; Orza, M.J.; Parrish, R.; Riba, A.L.;
Montoye, C.K. Taking the National Guideline for Care of Acute Myocardial Infarction to the Bedside:
Developing the Guideline Applied in Practice (GAP) Initiative in southeast Michigan. Jt. Comm. J. Qual.
Improv. 2002, 28, 5–19. [CrossRef]

84. Johnson, K.K.P.; Lennon, S.J.; Jasper, C.; Damhorst, M.L.; Lakner, H.B. An Application of Rogers’s Innovation
Model: Use of the Internet to Purchase Apparel, Food, and Home Furnishing Products by Small Community
Consumers. Cloth. Text. Res. J. 2003, 21, 185–196. [CrossRef]



Information 2020, 11, 23 23 of 23

85. HAIDER, M.; KREPS, G.L. Forty Years of Diffusion of Innovations: Utility and Value in Public Health. J.
Health Commun. 2004, 9, 3–11. [CrossRef] [PubMed]

86. Hameed, M.A.; Counsell, S.; Swift, S. A conceptual model for the process of IT innovation adoption in
organizations. J. Eng. Technol. Manag. 2012, 29, 358–390. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).





DOCTORA L  T H E S I S

A
bdolrasoul H

abibipour   U
ser E

ngagem
ent in Living Labs: Issues and C

oncerns  

Department of Computer Science, Electrical and Space Engineering
Division of Digital Services and Systems

ISSN 1402-1544
ISBN 978-91-7790-638-4 (print)
ISBN 978-91-7790-639-1 (pdf)

Luleå University of Technology 2020

User Engagement in Living Labs: 
Issues and Concerns

Abdolrasoul Habibipour

Information Systems

130764-Omslag-A5.indd   Alla sidor130764-Omslag-A5.indd   Alla sidor 2020-09-15   14:192020-09-15   14:19


	130764_Inl_Dissertation Abdolrasoul Habibipour 2020-09-17.pdf
	Rasoul Thesis 2020-09-14
	1 Introduction
	1.1 Research Purpose and Research Questions
	1.2 Research Scope and Delimitations
	1.3 Thesis Structure

	2 Theoretical Background
	2.1 Information Systems: A Socio-technical Perspective
	2.2 Participatory Design
	2.3 Living Lab as the Context
	2.4 Innovation Decision Process

	3 Research Methodology
	3.1 Qualitative Interpretive Case Study
	3.2 Research Process
	3.3 The Role of Theory
	3.4 Living Lab Cases
	3.4.1 USEMP
	3.4.2 UNaLab
	3.4.3 U4IoT
	3.5 Within-case Analysis Approach
	3.6 High-level Analysis Approach
	3.7 Trustworthiness
	3.8 Reflection on the Research Process

	4 Summary of Appended Papers
	4.1 Paper 1
	4.2 Paper 2
	4.3 Paper 3
	4.4 Paper 4
	4.5 Paper 5
	4.6 Paper 6

	5 Data Analysis
	5.1 Innovation-related Issues
	5.2 Context-related Issues
	5.3 User-related Issues

	6 User Engagement Framework: Plan–Act–Reflect
	6.1 Value
	6.2 Cost
	6.3 User Preparation
	6.4 Availability, Accessibility and Mobility
	6.5 Complexity
	6.6 Trust
	6.7 Defining User Engagement

	7 Conclusions
	7.1 Revisiting the Research Purpose and the Research Questions
	7.2 Thesis Contributions
	7.2.1 Theoretical Contributions
	7.2.2 Practical Contributions
	7.3 Limitation and Future Research Directions
	7.4 Personal Reflection on the Research Journey

	References
	Appendix A. Interview protocol for the living lab experts in USEMP
	Appendix B. Interview protocol for the IoT experts in U4IoT
	Appendix C. Open-ended questionnaire for the dropped out users in USEMP
	Appendix D. Open-ended questionnaire for the UNaLab city representatives

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page


