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Abstract: Among companies there is an ongoing shift from a product-based
economy to a service economy, especially among companies who delivers digital
services. The service sector is growing rapidly, which puts pressure on companies
to keep up with their competitors. This is an often demanding process, especially for
SMEs who do not have the resources to continuously develop their business. To
support these SMEs’ innovation processes, a concept called the Living Lab is starting
to grow around Europe. These Living Labs strive to support companies’ innovation
processes by offering a neutral arena where different stakeholders can meet and co-
develop innovations. However, the effects of Living Labs operations are to some
extent unexplored and under-theorized. Therefore, the purpose of this paper is two-
fold: to propose a set of principles for conducting Living Lab research in an
innovation context and to assess the impact of the Living Lab approach on the
innovation process and its stakeholders by means of the proposed principles. This
study shows that the Living Lab approach offers values in many different ways for
several stakeholders.
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1 Introduction

There has been a huge shift from a product based economy to a service economy,
especially with digital services (Williams et al, 2008). The economic future is
expected to lie in services. According to Aas and Pedersen (2010), the service
industry accounts for more than 70% of the GNP and employment in most
developed countries. Hence, it is of vital importance for both service and
manufacturing firms” success to create innovate services both in the short- and long-
term (Bitner et al.,, 2008; Chesbrough, 2011; Shelton, 2009; van de Vrande et al,,
2009). Innovative services can take many different forms: it can be to wrap a service
around a product or reimagine a product as a service, such a software-as-a-service
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firms have done; it can also be to rescope the business area from products to
services to feed future growth (Chesbrough, 2011). Service innovation consists of
several components such as technology innovation, business model innovation,
social-organisational innovation and demand innovation to create both incremental
and radical innovations (Wooder & Baker, 2012). At this stage, services offer an
opportunity to sustain differentiation in a competitive environment that
commoditizes products almost as fast as they emerge.

There are several reasons why the service innovation area is growing. Today,
important drivers of competitive performance are globalization, rapid product and
service innovation leadership, operational excellence, and customer intimacy. This
puts high demands on companies that must handle structural barriers to agility and
competitive performance (Rai & Sambamurthy, 2006). The growth in services is also
fuelled by firms using it as a defence against the standardization of products and as
a strategy for productivity, growth, and retention.

However, creating innovative services that have market impact is not a
straightforward process in which a given approach automatically leads to a desired
output for the involved companies. For SMEs, the innovation process can be even
harder to accomplish. Some SMEs might not have the resources, or all the needed
competencies, to carry out the innovation activities necessary to make their
business effective and efficient. To boost the innovation capacity for these SMEs, a
concept called Living Labs is emerging rapidly around Europe. Living Labs strive to
support the innovation process for all involved stakeholders, from manufacturers to
end-users, with special attention to SMEs and a focus on potential users. A Living
Lab can thus be defined as an innovation organization in which the whole value
chain is involved in the development of innovative services in co-creation with users
in a real world context (Stahlbrost & Bergvall-Kareborn, 2011).

Living Lab research is emerging as a potentially important stream in innovation
research. Until now, it has mainly been concerned with issues such as defining
Living Labs (e.g. Feurstein et al.,, 2008; Fglstad, 2008), explaining how Living Lab
supports the innovation process (e.g. Schuurman et al, 2009), presenting the
outcome of Living Lab projects (e.g. Mulder et al., 2008; Schaffers & Kulkki, 2007)
and suggesting how to effectively involve users in the Living Lab context (Bergvall-
Kareborn & Stahlbrost, 2009).

For innovation professionals, Living Lab research can contribute to their
innovation practices, since it offers an avenue to promote open service innovation.
Despite this potential, Living Lab research has not yet been recognized as a
legitimate approach in the innovation area. Moreover, Living Lab research lacks an
agreed-upon theoretical basis (Bergvall-Kareborn et al, 2009; Feurstein et al,,
2008), and the aim of the research carried out in Living Labs is unclear. Therefore,
this paper strives to raise awareness of the potential of Living Lab research and to
increase its legitimacy in the innovation research area.

Criteria for conducting Living Lab research have not been widely debated or
communicated. The focus of the discourse has mainly been to understand how
Living Labs differ from traditional product development and open innovation and
whether they make a unique and valued contribution (Almirall & Wareham, 2008;
Bergvall-Kareborn et al,, 2009; Dutilleul et al, 2010). However, what counts as
Living Labs, how its operations could be conducted, and how the value of these
operations can be assessed are areas that needs to be discussed among practitioners
and researchers.
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Therefore, the purpose of this paper is two-fold: to propose a set of principles to
support Living Lab research in an innovation context and to assess the impact of the
Living Lab approach in an innovation process by means of the proposed principles.
To achieve these goals, a service innovation project called SABER is examined. The
characteristics of our Living Lab approach and its impact on the innovation process
are clarified and discussed. The main motivation is to explain the basics of our
approach to Living Lab research while being aware that the mission cannot be
captured by a fixed set of principles once and for all. However, it should be possible
to formulate a set of principles that captures some of the characteristics of Living
Lab projects that have so far been reported.

Important to note here is that the proposed set of principles is merely one set
that Living Lab researchers can choose to use. Given the diversity of Living Labs and
the actions within these Living Labs, we caution against the principles being used as
canons to limit the variety of actions that practitioners and researchers may
conduct. Researchers are welcome to suggest other sets of principles. This is mainly
a starting point for the development of Living Lab principles that can extend our
understanding of the concept and its contribution to innovation research and
practices. We also stress that the key principles described in this paper can be
identified in other innovation processes carried out in other innovation contexts.
Hence, we do not compare the efficiency and effectiveness of Living Lab innovation
processes with other innovation processes; the goal is rather to describe a Living
Lab process in which the identified key principles are reflected and assessed.

The remainder paper is organized as follows. The next section describes Living
Labs and its key principles. Then, a project applying these principles is described
followed by a discussion of their impact on the innovation process. The final section
explores their contribution to, and impact on, the Living Lab approach.

2 Living Labs and the Key Principles

Within the area of Living Lab research, there exists no agreed upon definition of the
concept. It has been defined as a methodology, an organization, a system, an arena,
an environment, and/or a systemic innovation approach (Ballon et al, 2005;
Dutilleul et al., 2010; Eriksson et al., 2005; Feurstein et al., 2008). Based on our
interpretation of the concept as well as our practical experiences, we define Living
Labs as both as an environment (milieu, arena) and an approach (methodology,
innovation approach).

When viewed as an environment, many different types of Living Lab
environments can exist: research Living Labs that might focus on performing
research on different aspects of the innovation process, corporate Living Labs that
focus on having a physical place where they invite other stakeholder (e.g. users) to
co-create innovations, organizational Living Lab where the members of an
organization co-creatively develop innovations, intermediary Living Labs where
independent partners are invited to collaboratively innovate at a neutral arena, and
Living Lab as a project, where the Lab exists during a project’s lifetime to support
the innovation process in that project and closes when the project ends. Due to
constant development of the concept, other types also exist. This paper presents a
study carried out in a research Living Lab with a focus on the operations carried out
in the innovation process; hence, the Living Lab approach is in focus.
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The Living Lab approach is built on the five key principles which should
permeate all Living Lab operations: value, sustainability, influence, realism and
openness. The key principles reported here stem from a project called CoreLabs
which examined existing Living Lab operations (Stahlbrdst, 2008). These principles
reflect the multi-perspective that is often applied in Living Lab operations in order
to reflect the complexity of the context in which the innovation will be implemented.
Based on these principles, several cases carried out in two different Living Labs
(Bergvall-Kareborn et al., 2009) are analysed .

2.1.1 Value

In Living Labs, the goal is to create value for all stakeholders by having processes
that emphasise this approach. This means that Living Lab processes support value
creation in at least two different ways: for their partners (e.g. SMEs) in terms of
business value and for the presumptive customer or user of the developed
innovation in terms of user value. Business value is important for organisations to
reach long-term prosperity and growth, which is of vital importance for their
survival. Business value is a somewhat intangible term that includes all forms of
value that determine the health and well-being of an organisation in the long-run.
Business value includes aspects such as employee value, customer value, supplier
value, managerial value and societal value. One way to mitigate competition and
open up entirely new markets is by focusing on creating advances in customer value
(Kim & Mauborgne, 2005).

Providing a superior value for customers and users is a key aspect for business
success (Boztepe, 2007; Cagan & Vogel, 2002). Hence, organisations need to
understand how to create value for their customers and strive to accomplish this
goal. To be able to create value for customers and users, it is important to
understand their needs and motivations as well as how these needs can be met by
an innovation (Patnaik, 2004; Patnaik & Becker, 1999). Focusing on customers’ and
users’ needs gives organisations an opportunity to increase the level of innovation
and to decrease the risk of developing something that customers do not want.
Fulfilling a need by means of an innovation contributes to the creation of value for
the customer. A value is usually defined as the experienced difference between
benefits and sacrifices from using a service (Helander & Ulkuniemi, 2012). The
experienced value is influenced by the users’ need for the service (direction) and
how much a person wants something (intensity) (Scholer & Higgins, 2009).

Living Lab processes support the process of understanding if the customer or user
has a need for a service and how intense their attraction or repulsion for that
service is in the real-world context. Users’ experiences of the value of a service
emerge when they use it (i.e. the use-value(Vargo et al,, 2008). Vargo and Lusch
(2006, p. 44) argue that “there is no value until an offering is used - experience and
perception are essential to value determination.” Living Labs can support processes
by allowing users to elaborate with the service in their context to determine if it
provides a value for them. In addition, a Living Lab can also provide insights about
how users perceive value (Bergvall-Kareborn & Stahlbrost, 2009). These insights
can guide the innovation process to deliver innovations that are perceived as
valuable from a business and a customer perspective.
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2.1.2  Sustainability

Human life is dependent on a healthy and natural environment, which is rapidly
degrading (Watson et al.,, 2010). It is therefore of utmost importance to work on a
worldwide scale to create a sustainable environment for the future. Although the
international determination to achieve environmental sustainability has been
clearly articulated, considerable uncertainty remains at the individual,
organizational, societal and governmental levels about problems and proposed
solutions related to a sustainable environment (Elliot, 2011). Creating a sustainable
environment includes economical, ecological and social aspects (SKR, 2004), which
makes it a complex and multifaceted task. Sustainability can be defined as
development that meets the need of the present without compromising the ability
for future generations to meet their needs (Melville, 2010). Many organisations have
potential to contribute to sustainable growth while improving productivity,
lowering costs and strengthening revenue. The environmental activities taken today
in many organisations are not adequate and can lead to different types of waste
such as unused resources, inefficient energy use, and emissions which decrease
energy efficiency (Watson et al., 2010).

This key principle refers both to the sustainability of the Living Lab and its
responsibility to the wider community in which it operates. Focusing on the
sustainability of the Living Lab highlights aspects such as continuous learning and
development over time. Here, the research component of each Lab plays a vital role
in transforming the generated knowledge from Living Lab operations into models,
methods and theories. Also, in line with the general sustainability and
environmental trends in society, it is equally important that Living Labs take
responsibility for their ecological, social, and economic effects (Bergvall-Kareborn &
Stahlbrost, 2009). This means that the innovation processes supported by a Living
Lab must address sustainability issues, for instance, by choosing the right materials,
implementing environmentally-friendly processes, and considering the social and
economical impact that the innovation might have once implemented. This principle
is the least mature but perhaps the most important for creating a lively society now
and in the future.

2.1.3  Influence

One key aspect of the influence principle is to view users as active, competent
partners and domain experts. As such, their involvement and influence in
innovation and development processes shaping society is essential. Equally
important is to base these innovations on the needs and desires of potential users
(Sleeswijk Visser et al., 2007) and to realise that these users often represent a
heterogeneous group. This means utilising the creative power of Living Lab partners
while facilitating their right to influence these innovations. By stressing the decision
making power of potential users and domain experts, this principle differs from
related concepts such as participation, involvement, and engagement which instead
focus on the activities carried out by users and on users' psychological state (Barki
& Hartwick, 1989).

There are many reasons why users should be actively involved and have influence
on innovation processes. Some of the most lucrative and novel innovations have
been developed by users aiming to adapt existing product to fit their needs more
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appropriately (Di Gangi & Wasko, 2009; Diga & Kelleher, 2009; Vasalou et al., 2008;
von Hippel, 2005). Involving more stakeholders in the innovation process can
improve the quality of the service being developed (Praest Knudsen & Bgtker
Mortensen, 2011). Hence, many commercially attractive products that are at the
forefront come from user innovations (Kaplan & Haenlein, 2009; Nosko et al., 2009).
In addition, the amount of ideas that users render as well as the heights of the
innovative ideas are greater than those rendered by developers (Magnusson, 2003).

Users can also be involved and have influence on innovation processes for other
reasons. For instance for democracy reasons since people have the right to have
influence over things affecting them, or learning reasons because the innovation
team might want to learn more about the users and/or want to educate the users, or
economical reasons since knowing what the users want or need can make the
innovation process more effective and efficient (Bergvall-Kareborn & Stahlbrost,
2008). Adding to that is the emerging trend of customers and users who want the
opportunity to influence products and services that they might use. For instance,
Nike involves customers in developing and designing shoes; Threadless involves
customers in T-shirt design; and Apple involves third-party developers to develop
mobile apps for their platforms. The trend of letting customers and users influence
companies’ services can be expected to grow in the future.

One important issue that Living Labs need to manage is how to assure that
participation, influence, and responsibility among different partners are balanced
and harmonised with each other and with the ideology of the user influence of the
project.

2.1.4  Realism

One of the cornerstones of the Living Lab approach is that innovation activities
should be carried out in a realistic, natural, real-life setting. This is important, since
people cannot experience anything independent of the experience they get from
being embodied in the world (Yoo, 2010). In the users’ real world context, they
interact with other digital artefacts and social actors; they perform different actions
and carry them out on different occasions. To increase understanding of how a
digital artefact influences and fits into the actors’ activities and goals, it is important
to study them in their intended context. Yoo (2010, p. 218) explains: “Technology is
not being interpreted, nor is it being experienced as an end in itself. Instead, it
directly shapes and occasionally transforms our lived experiences.” Orchestrating
realistic use situation and understanding users’ behaviour is one way to generate
results that are valid for real markets in Living Lab operations (Stahlbrost et al.,
2009). However, the goal to create and facilitate realism needs to be addressed on
different levels and in correlation to different elements such as contexts, users, use
situations, technologies, and partners. This principle does not distinguish between
physical and online contexts. Instead, it is argued that activities carried out in both
contexts are real and realistic to actors. Inspired by online reality, we argue that IT
based tools and methodologies can function as twin-world mediators (Attasiriluk et
al, 2009) that facilitate the interconnection between real-world devices and their
virtual counterparts.

When it comes to facilitating realistic use situations, two different approaches
can be observed in relation to Living Labs. In the first approach, environments for
testing and evaluating products or services are created in ways that are similar to
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the real world (Markopoulos & Rauterberg, 2000), while in the second approach,
products and services are tested and evaluated in users’ real-world environments
(Feurstein et al., 2008). Another important aspect related to the principle of realism,
but not specifically addressed by the principle, is the fact that different stakeholders
face different realities. This means that what is important and motivating for one
stakeholder is not necessarily as important to another stakeholder. For example, a
researcher’s reality might be focused on producing scientific results, while an SME'’s
reality might be to earn money by developing a new IT system. Consequently, it is
crucial to involve users as well as other stakeholders in the development process.
The reality aspect is also considered by involving real users rather than relying on
personas or other user representative theories.

2.1.5  Openness

The current innovation landscape has changed. Many companies have thus
identified a need to open up their innovation processes since innovation
stakeholders have become more mobile, venture capital more abundant, and
knowledge more widely dispersed across different types of organisations (van de
Vrande et al., 2009). In the open innovation literature (e.g. Chesbrough, 2003, 2006;
Chesbrough, 2011; Praest Knudsen & Bgtker Mortensen, 2011), openness is
concerned with opening up the innovation process with a flow of knowledge in two
directions: inflow and outflow. Outflow of knowledge implies innovation activities
that focus on leveraging existing technological capabilities outside the boundaries of
the organisation. Inflow of knowledge relates to innovation activities that focus on
capturing and benefiting from external sources of knowledge (Huizingh, 2011; van
de Vrande et al,, 2009). In Living Labs, the emphasis is on the inflow direction where
several stakeholders are invited to participate in the innovation process.

The openness principle emphasises creating an innovation process that is as
open as possible with the stakeholders. The idea is that multiple perspectives bring
power to the development process and contribute to the achievement of rapid
progress (Chesbrough, 2011). Openness is crucial for innovation processes in Living
Labs due to efforts to gather a multitude of perspectives in order to develop as
attractive an innovation as possible. Opening up innovation processes also offers
potential to decrease the time to market and to better utilise collective creativity
(van de Vrande et al., 2009). However, to be able to cooperate and share in a multi-
stakeholder milieu, different levels of openness between stakeholders seems to be a
requirement.

Chesbrough and Appleyard (2007) discuss whether openness is always
beneficial. Bond et al. (2004) note that the reputational effectiveness of a company
might be damaged by sharing too much information. Other researchers (e.g. Praest
Knudsen & Bgtker Mortensen, 2011) have found that open innovation might lead to
worse timing to market and slower, more costly processes. Hence, more research is
needed to define the values and challenges of open approaches.

Living Labs and similar innovation environments can strengthen innovation
capacity due to cross-fertilization and open collaboration between different actors.
The Living Lab may also provide an arena where different stakeholders can meet to
support commercialisation and to bring products and services to market.
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3 The SABER Project

The project being referred to in this paper is called SABER. During this project a
product and a service concept aiming to support energy saving in buildings, was
developed. The product and the service was also called SABER. The aim of the
project was to implement the Living Lab approach in the development and
innovation process. An additional goal was to increase the involved users’
understanding of their energy consumption and hence make them aware of
different ways to save energy at home. The project was conducted between 2008
and 2010 and was financed by Vinnova, a national innovation research founder in
Sweden. Three main partners were involved: (1) the SME that owned the technology
and was responsible for further development, (2) the Living Lab which was
responsible for managing the project and the user involvement process as well as
the Living Lab research related to it, and (3) voluntary private persons (i.e. users)
who implemented and tested the technology in their homes and gave feedback on
how the SABER concept could be developed to increase its usability and
attractiveness as an energy-saving concept.

Y All the energy you use is registered
- by an energy meter at home, but it
only keeps track of total consumption.

With a Saber you get a total view . a

on where the energy is used. Saber 4

knows how much is spent on e.g baber
heating, water, and electricity. L4

When connecting your saber to
internet it automatically finds a
server and stores all data.

All collected data is made available [
on your personal web portal. You :
will also find contests, comparisons, ==

analysis and more.

Figure 1: The Saber concept

The SABER concept combines measurement, visualisation and counselling. The
measurement system is adapted to function in private households, companies and
larger properties for metering electricity, district heating as well as both warm and
cold water (see Figure 1). The SABER technology is connected to the building
metering system and to the Internet so that the data can be sent to the SABER
server. The software measures the consumption, and data for the individual meter is
visualised to the user on a personal web portal as a service. In this portal, users have
the opportunity to expand their data into different graphs, calculate their energy
costs and compare their energy consumption between days, weeks and months on a
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minute basis. Users can also compare their energy consumption with other
households that have SABER installed. The aim of the SABER system is to provide
users with the opportunity to reduce the energy consumption by visualizing real-
time energy consumption.

3.1  Methodology Applied in SABER

In the SABER project, a Living Lab approach was applied and used to support the
innovation and development process of the SABER concept as a whole. In this
project, the focus was on development of a high fidelity prototype and of the final
system. From an overarching perspective, the process of the project was designed to
start with development of the SABER technology. This technology was a rather
mature prototype that was close to market introduction but needed some
development work to get the technology to function properly. In this process, we
decided not to involve users since the focus was on the algorithm of the system, the
circuit boards and the hardware for the system. Hence, our proposition was that the
users, as private persons, had rather low interest and limited relevant
understanding of the subject. The technology and the concept were tested with a
limited number of users (n5) who discussed their experiences with installing and
using it. The users’ input was used and implemented in the re-design of the SABER
concept. Next, the SABER was installed in several homes (n20) which tested it and
gave feedback on their experiences and usage. In line with the Living Lab approach,
we applied an iterative and interactive process in which users were actively
involved throughout the development process.

We also wanted to extend our understanding of the Living Lab key principles and
their role in the innovation process, so we consciously applied the key principles in
the process. This meant that when implementing the openness principle, the Living
Lab supported the SME to open up their innovation process and to increase the
inflow of knowledge (Chesbrough, 2011) by inviting several stakeholders to
participate in their innovation process. In this project, stakeholders such as
presumptive customers, business developers, researchers and developers from
other areas such as hardware developers were involved on different occasions. The
influence principle was implemented by a conscious decision that the received input
from the different stakeholders must be carefully considered and the results of their
input should be communicated back to the users.

The value principle was implemented in two ways. First, the Living Lab approach
strived to support the creation of a business value for the SME in the project by
supporting them to develop their business based on the SABER concept. Second, the
Living Lab approach supported the process of reaching an understanding of the
intended customers needs and to investigate how the SABER system should be
designed to create value for its end-users. This was accomplished through the user-
centred interactive and iterative process that was applied in the project. In addition,
the value principle was strengthened by its focus on creating value while the users
actually used the technology, which is strongly related to the principle of realism.
People cannot experience an innovation without knowing how it fits with their
activities and other devices (Yoo, 2010). The realism principle was therefore
achieved by the real-world implementation of the SABER system into the users’
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households. Hence, the technology was implemented and tested in the users’ home
environment.

Finally, the implementation of the sustainability principle was two-. Related to the
process as a whole, the first goal was to minimise the environmental impact of
development as much as possible. We therefore decided to use IT-technology to
support the communication with the users instead of having them go to a meeting
place. Reflecting the sustainability principle, the SABER system had the objective to
lower energy consumption in buildings, which contributes to a sustainable
environment from a societal perspective. All of these key principles were designed
in the SABER project, and their application and impact were analysed.

3.1.1  Prototype Development

In the first phase of system development, the SABER technology was implemented
in five private homes. The project participants interacted with these users during
the process to gather their feedback concerning their experiences installing and
using the SABER. In this phase, the focus was to improve the usability of the
personal web portal and the installation instructions. To get aquatinted with the
SABER, the users installed the system in their homes and used the technology for
three weeks without any interaction from the project. To increase the users’ ability
to directly interact with each other and with the SME, and to have the opportunity to
influence the innovation being developed, an online discussion forum was
implemented. In this forum, the users discussed problems with the product, such as
its installation and how they solved the Internet connection to the SABER since it
often was installed in the boiler room. They also gave input on how the concept
could be developed with additional functionalities such as scaling graphs and
services such as suggestions where they could buy cheap energy. The users also
highlighted problems experienced with the technology, such as the system losing
contact with the server. They usually received help from the SME within a short
period of time (one to two days).

In this phase, the focus was to gain an understanding of how the users
understood and engaged the system. After three weeks, the users were somewhat
familiar with the system, so we gave them tasks designed to support use while
allowing the project team to ask usability questions. For instance, one task was for
the user to read how much water they consumed on a specific date. The users were
asked how easy it was to carry out this task and how important that specific
functionality was in their everyday life. In this phase, a 7-point Likert scale was used
where 1 indicated “I do not agree at all”, and 7 indicated “I completely agree.” The
statements that were presented to users included “It was very easy for me to
understand how to use the portal” and “The language on the portal was very easy
for me to understand.” After answering, users were invited to give suggestions on
how to improve the SABER concept.

During this process, the users indicated that the functionality of the system was
good and that the functions were relevant and interesting. They experienced some
problems with the installation of the system and believed that the usability of the
web portal could be improved. For instance, users said that the language at the
portal was hard to understand. This was fixed by the SME, which added help
functions and explanatory texts. The users also gave suggestions on how the SABER



Title

system could be further developed to create added value. Examples of
improvements include the ability to make their own graphs and to obtain more
detailed information about their consumption. This was implemented by the SME by
making it possible to transfer raw data to Excel. The five users suggested twelve
new ideas, including more explanatory text on the portal and the ability to choose
different scales of the graphs to compare with the outdoor temperature, which were
also implemented.

In the SABER online discussion forum, which was designed in threads, the users
discussed additional solutions and services to better meet their needs. The
suggestions were related to how they could save energy based on their consumption
and how to obtain information on where to buy energy at a low price. The users’
input was taken seriously; the developers interacted with the users to answer their
questions about the SABER system and to discuss the users’ suggestions for
improvement. Consequently, six of the suggested improvements were implemented.

3.1.2  Development of the Final System

After these changes had been implemented, the second cycle of the SABER project
began. In this cycle, 20 users installed and used the SABER system and its related
services for almost six months in their homes. The Living Lab interacted with the
users through the discussion forum and phone calls; the latter was mainly used for
questions to the SME. The SME and the Living Lab strived to build a close
relationship with the users during this stage; hence, they encouraged the users to
interact with them continuously in the discussion forum by asking questions,
starting discussions and answering questions. In this way, it was possible to get the
user’s immediate reactions and experiences as they emerged. One issue was
commitment among users. Not all users were engaged in the process and gave
feedback.

To get a collective view of the users’ experiences at the end of this phase, an
online question form was distributed via e-mail. Fourteen users responded to the
questionnaire. We also carried out qualitative phone interviews with twelve users.
Questions regarded installation of the technology, usage, experiences, and the effect
of the system on the users’ energy consumption. Based on the survey responses and
interviews, the added value of the SABER concept was identified as the control and
understanding of energy consumption that the system provided. Some users
decreased their energy consumption by approximately 10%, which also had a
monetary value. Users were encouraged to give some final suggestions on how the
SABER concept could be improved to increase their willingness to adopt it in the
future. This resulted in twelve suggestions for new functionalities in the system and
eight suggestions on how the system could be improved. The SME implemented two
new functions and two improvements based on the users’ input. One implemented
suggestion was that the system could send monthly graphs to the users, which was
both a service for the users and a reminder of the SABER system. At the end of the
project, a qualitative interview with the SME was conducted with the objective to
understand how it perceived the Living Lab process.
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4 The Impact of the Living Lab Approach

In order to succeed with innovations, the developed innovation must create
value for its intended users (Helander & Ulkuniemi, 2012). In our Living Lab
process, value was created in two ways. The SME experienced the value of being
involved in the Living Lab process since they for instance, did not have the
resources to carry out these user interaction processes themselves. This created a
value for the SME, which had the opportunity to both receive and provide
information related to their product from and to their envisioned customers. This, in
turn, gave the SME the increased possibility to develop the SABER concept, which
created value for SME. Based on the stakeholders’ input, he could re-design the
concept by adding functionalities and modernising the web portal.

Taking part in Living Lab operations also made it possible for the SME to test the
idea and get results from its usage. The Living Lab tests indicated that visualisation
of energy consumption can lead to increased awareness of energy saving
possibilities. This can give users incentive to decrease energy consumption in their
homes. Hence, the positive results from the Living Lab operations could be used to
create business with new presumptive customers for the SME. Testing the SABER
concept in a real-world context also made it possible for the SME to identify bugs in
the system and its installation that, according to the SME, would not have been
possible to identify otherwise. Hence, the SME was able to carry out user
involvement activities that they do not have the resources or knowledge to carry out
themselves. Moreover, the user involvement activities carried out in the project
provided feedback on the innovation that made it possible for the SME to do
necessary re-designs that strengthened the value provided to customers. These
aspects made it possible for the SME to further develop their business.

In Living Lab processes, it is also important to support sustainability, that is, the
innovation process should support the development of sustainable innovations. The
sustainability principle also implies that the innovation process as such should be
sustainable. The sustainable process in this case was manifested by the project goal
to reduce travel as much as possible in the project. Based on this, the partners
mainly used IT tools to support their meetings and communication. This was also
true for the user involvement activities, where tools such as online surveys, email,
online discussion forums and phones were used to support the interaction. The
innovation strived to contribute to a sustainable society by decreasing electricity,
energy and fresh water consumption. In future Living Lab innovation processes, it
would be beneficial to do research on how Living Lab approaches should be
designed to really contribute to a sustainable society.

The third principle is influence. In the SABER project, several of the users’
suggestions were implemented in the innovation and thus had influence. In this
project, the influence was mainly related to the design and the service offering from
the SME; for example, users wanted help choosing an inexpensive energy provider.
The SME stated that they used the input to make changes in the SABER, which were
communicated back to the users to make sure that they understood it correctly. In
this process, the users had influence over the SABER concept, which in turn led to
needed improvements of the software.
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One aspect to consider for the system developer is that not all suggestions from
users are implementable or even required by the majority of users. The SME
acknowledged this situation, stating that users’ expressed needs provided direction
rather than specific solutions; users do not always know what they need or want
before the solution has entered the market. What is important here is that users
believe their input is valued. Users involved in Living Lab activities needs to be
treated with respect since they invest time to participate in the innovation process,
often without any compensation for their efforts. In some cases, users’ suggestions
cannot be implemented at the current stage of the development process; this needs
to be communicated back to the users to maintain their engagement in the process.
For instance, several users stated that they wanted to control their outlets using
their mobile phones. This was not possible to implement at the current stage but
was communicated back to users as an interesting idea that the SME would
consider. Involving the users in the development process also has dual benefits, as
the SME expressed: “Involving users gives me an opportunity to both get and give
information about my products and services.”

Realism in this project meant that the Living Lab operations were carried out in
a realistic setting with realistic problems and interferences. Through this approach,
users could relate the system to their real energy consumption. According to their
responses in the interviews, they experienced SABER as a very interesting concept.
They stated that it increased their understanding of their energy consumption in
ways that would not have been possible in a laboratory study. They also wanted to
enrich the SABER concept to better support their needs related to energy
consumption, for instance, by having more sensors in their home so that SABER
could become central for the house as a whole. Hence, testing in real-life settings
contributed to increased understanding of the innovation being tested. The users
gave feedback on improvements based on their real-life experiences. The likelihood
that they will adopt the innovation increased, since the system became a part of
their everyday practice.

From the very beginning of the project, the SME opened up their process and
invited other stakeholders, such as users and business developers, into the
development. According to the SME, this led to increased insight into the users’
situation, which made it possible for them to design the SABER system accordingly.
This effort required an open mindset from the SME, which implemented some of the
suggestions given by users. The value of opening up the process was expressed by
the SME as follows: “We would not have any product or service if it was not for the
users input, and we see the benefit of involving them as early as possible in the
process to get suggestions on how to improve or further develop our concept.”

In this project, the SME involved was in a vulnerable stage since the company
had recently started up, which could mean increased risk by opening up their
innovation process. The SME said that “the risk of opening up their process
decreases if we open up as early as possible since we get to know the users’ needs
early on.” Thus, opening up the process had a positive impact on the SMEs’ product
and service concept. Important to note here is that the SME really needs to consider
which part of their development process they want to open up and how much they
want to reveal of their business idea.
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5 Conclusions

This paper provides a set of key principles which can guide the design and
assessment of Living Lab studies. The principles are designed to help increase both
the number of Living Lab articles and the depth of the dissemination with which
Living Lab researchers understand their domain of investigation. This, in turn, will
strengthen and enrich their contribution to the Living Lab research literature. Living
Labs lie at the intersection between technology development, business
development, and technology use. It is both an innovation and social construct that
deals with ideation, analysis, constructs, deployment, use, evaluation, evaluation
and management of innovation in every day contexts. Within this setting, Living
Labs are proactive with respect to innovation. They focus on creating and evaluating
innovations that enable people to carry out their efforts more efficiently and
effectively.

The assessment of the Living Lab approach using the key principles showed an
impact on the innovation process and the stakeholders. For instance, the Living Lab
approach created business values for the involved SME and value for the intended
customers through improved design of the innovation. By implementing a Living lab
approach, a channel to the surrounding context was opened for the SME which gave
many new ideas about how they could improve their offerings in ways that would
not have been possible otherwise. The suggested ideas from the users were also
taken seriously and had an actual impact on the design of the innovation.
Implementing the innovation in the users' real world context also brought value to
the users through, for instance, increased understanding and knowledge about how
they could save energy. Having sustainability in focus also impacted the innovation
process, which used IT tools that made it possible for users to give situated input on
the innovation.

The advances made in this paper aim to stimulate further reflection and debate
on the importance of Living Lab research and how its quality can be improved and
assessed.
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