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Abstract: In today’s competitive and dynamic market it is of vital importance for
organizations to innovate their processes, products and services to survive. One
emerging concept that assists these demands is the open service innovation approach
that strives to open up organisational borders to support a continuous outflow and
inflow of innovations. In this paper the aim is two-folded, firstly we aim to explore
how a Living Lab approach with real-world tests can contribute in open innovation
processes and secondly we aim to identify important aspects an organisation aiming
to implement the concept needs to grapple with. In our study users tested and
experimented with energy meters and energy visualisation tools in their home for 6
months with the aim to further develop the innovation. We found that by applying
real-world experimentation users contributed to the innovation in four different
dimensions. We found that an open innovation approach requires a communicative
organisation, which entails strategies and structures to support that role.

1. Introduction
Until recently, innovations has mainly been undertaken within the boundaries of an
individual organization, but now the innovation process has become an act of balancing
openness and control [1]. Hence, the open innovation approach has in many ways
revolutionised companies’ innovation processes. The essence of open innovation is to shift
the focus from ownership to partnership by opening up the boarders of the organisation and
perforating the innovation and development funnel in order to allow for a constant in- and
outflow of recourses between the organisation and its environment. In these flows, it is
important to involve different stakeholder to gain as many perspectives and as much input
as possible. Hence, attracting people to a project is crucial for the success of an open
innovation strategy since the value of an open process increases with the number of people
involved in two different ways [2]. Firstly, a variety of people contributes with a large
volume of ideas, content, and feedbak which has the potential to improve the quality and
variety of the product or service in focus, as seen in phenomenas such as Wikipedia,
YouTube and Google Maps. Secondly, a large number of people also has the potential to
create a noticable momentum behind the product or service, leading to a situation where
more people draw more people to the product or service.
Involving and understanding users is also becoming increasingly important when the
competetive climate is getting tougher and the life-span of products becomes shorter [3].
New products enters the market with increasing frequency, hence many companies are
finding it ever more challenging to keep up and compete. The life span of a product is
further shortened by users demands for customized products and services to fit their
particular needs [3]. This calls for a need of a new route to prosperity that lies in the
services and rethinking business to innovate and build them. In this way, companies can
think beyond their products and create platforms for service innovation. One important
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aspect of open service innovation is the co-creation among different stakeholders to create a
more meaningful experience for the users where they get more of what they want [3].
One way to understand what the users want, and to further develop a companies
businesses, is to implement an innovations in the users real-world contexts. This process
can be supported by a Living Lab in which the main task is to intermediate between
different stakeholders in open innovation processes in real-world contexts. In short, a
Living Lab is a gathering of public and private partnerships where a diversity of
stakeholders co-creatively generate, experiment and test innovations such as, business
ideas, services, and technologies in real-life contexts [4]. The Living Lab approach support
user involvement in all the different stages of the innovation process. In this paper the focus
is a project, SABER, in which an energy visualisation solution (including both hardware
and services) for private persons are developed and implemented in the potential users real
world context. Based on that, the aim of this paper is to explore how real-world tests in
open service innovation processes can contribute to the development of an IT-system for a
company, and what the open innovation approach requires from the company.
The remainder of this paper is as follows. We will start by presenting the theoretical
foundation focusing on open service innovation. This is followed by a short description of
the FormIT methodology and an illustration of the case in which the product and service
was developed. Thereafter, the application of FormIT in the SABER case is presented
alongside with the results from the co-creative activities. Based on that the lessons learned
from doing real-world experimentations with an innovation is presented followed by a
presentation of the managerial implications that has been discovered during this process.

2. Open Service Innovation
Being innovative has become critical for today’s organizations and the organizations that
fail to innovate will eventually go out of business. Hence, the question is not so much about
why innovations are important, but rather how innovation can be achieved [5].
Traditionally, innovation processes has been a closed process where firms hold on to the
philosophy that successful innovation requires control and that innovations are best
accomplished within the walls of the firm [2]. Following this line of thought, companies
need to generate all their innovative ideas themselves, and for many years, this model has
been considered to be the right way to bring ideas to market [6-8]. However, towards the
end of 20th century a number of factors, such as the mobility of knowledge workers started
to erode the closed innovation approach.
Chesbrough [10] divides open innovation into three elements; culture, structure and
business model. Taking an open innovation approach force organisations to embrace an
entirely different culture in their way of thinking such as, for example, accepting that it is
more important to build a better business model than getting to market first [2]. The change
in structure means that it is important to develop mechanisms in support of importing and
exploring knowledge and ideas. When it comes to business models it becomes vital for
organisations to implement a flexible approach in using a diverse set of business models to
facilitate the open innovation approach [2].
When an open innovation approach is applied it is also important to include a new way
of thinking of an organisation’s business by focusing on services that can be offered based
on a product that provides the platform for the services. This means that by transforming
products into platforms, a variety of value-added services can be offered to the users
through the product. Even though it is important to continuously develop the product, the
competitive advantage for a company lays in the entire constellation of products and
services [3].
Thinking of innovations in terms of services instead of products also influences the
ways companies should think of their customers. Taking this perspective requires
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companies to go from innovations based on passive customer information towards start
thinking about offering dynamic experiences to their customers [3].

3. FormIT – Our Living Lab Methodology
The FormIT methodology has been developed based on the lessons learned from several
Living Lab projects [13-15]. This methodology
is called FormIT, which refers to the
opportunities users have to form future ITsolutions with an appreciative approach. The
FormIT methodology is designed to be both
iterative and interactive in its character and it
should support openness and communication
between stakeholders and phases. The process
of the methodology is visualised as a spiral, see
figure 1, in which the focus and shape of the
design becomes clearer, while the attention of
the evaluation broadens from a focus on
concepts and usability aspects to a holistic view
on the users experiences from using the system
in a real-world context. This methodology has
been developed to support the Living Lab
approach with the users at the centre of
attention. The difference between FormIT and
many
other
systems
development
methodologies is its specific focus on the users
and their involvement in all the different
development phases. Usually users are involved
mainly in idea generation activies and in
evaluations of almost ready solutions. Also the
FormIT
methodology
support
a
multistakeholder view and it focus on early
implementation of the innovation also in
premature stages. Hence, it facilitates users
understanding of the solution and
Figure 1: The FormIT Process

its fit into their everyday context early on in the development process which increases the
likelihood that the final solution is adopted by users as their needs and requirements are met.
There are three basic phases in FormIT, these are (1) Appreciate Opportunities, (2)
Design and (3) Evaluate, which are repeated in three iterative cycles. These iterative cycles
are: concept design, prototype design and design of final solution. In these cycles and
phases, there are three aspects that always need to be considered and handled to and these
are, business, use and technology. The process also has two additional phases that is the
planning of the process as such and the commercialization of the results from the process.
3.1 Cycle 1 – Concept Design
The first cycle of FormIT, concept design focus on appreciating opportunities and on
generating the basic needs that different stakeholders have of the system. This phase should
end up in a concept, which represents the generated needs from the first step in the cycle. In
this phase, the focus is to understand users thoughts, behavior and goals in a particular
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situation. In this process, it is important to gain a rich picture of different stakeholders and
user groups and make sure that sufficient structures exists that can support an open process.
When the data collection process is finalized, the users’ expressions should be analyzed
and needs should be generated and translated into concepts, and by that, the focus for the
work shifts from appreciating opportunities to designing concepts. After the design is
finalized, the focus shifts again, but this time from the design phase to the evaluation phase.
The aim of the evaluation of the first cycle is to: make sure that the involved stakeholders
such as users agree with the basic objectives of the developed concept. If not, this cycle
needs to be reiterated until such coherence is achieved. The aim of this evaluation is also to
give users the opportunity to co-create the concept according to their needs.
3.2 Cycle 2 - Prototype Design
The second cycle, prototype design, starts with the process of identifying stakeholders’
needs in the service. That is, when using a service, what needs are then important for the
users??
As in the first cycle, this is done through a variety of data gathering methods, such as
interviews and observations. When the data collection no longer generates new insights and
findings, the focus again shifts to the design phase. However, in the second cycle the design
of the system broadens to include basic functions, workflows, and interfaces.
The prototype that has been designed in this cycle needs to be detailed enough for the
users to understand and be able to experience how the final service will look and feel. This
leads to the evaluation that is centred on usability aspects in the second iteration. Hence, the
evaluation is focused on the interaction between the user and the service. It is not limited to
the user interface, even though this plays an important role in how the user experiences the
interaction. Due to the formative nature of the methodology, one important aspect here is to
identify opportunities for further development of the system such as additional services or
functionalities.
3.3 Cycle 3 - Final Systems Design
The third cycle, final systems design, focus on designing and evaluating users experiences
of using the system in their real-world context. This cycle starts by analysing the results
from the usability evaluation in order to generate changes in the needs of and in the service.
Small changes and adjustments in the needs are quite common, especially in relation to the
needs in the service, as the system develops and users’ understanding of structure, content,
workflow, and interface deepens. Based on these changes, changes in the design of the
system also take place, as well as general development work to finalise the service as a
whole. User experiences goals can be both positive and negative, for example enjoyable or
frustrating. They are primarily subjective qualities and concern how a system feels to a user
and differ from more objective usability goals in that they are concerned with how users
experience an innovation from their perspective, rather than assessing how useful or
productive a system is from its own perspective [16]. In this paper, we will show how parts
of the FormIT methodology has been implemented in a project called SABER presented in
detail below.

4. The SABER Case
In this section, we will present a project that is called SABER in which a product and
service concept, also called SABER, was developed in an open innovation process. The aim
of the SABER-project was to reduce consumers’ costs for energy by increasing their
awareness on different ways to save energy in their home. A national research founder in
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Sweden financed this project and it was carried out between 2008-2010. In this project, a
product platform with a service concept called SABER was co-creatively developed in
collaboration between an SME owning the concept, researchers at Luleå University of
Technology and Botnia Living Lab, as well as the end-users.
The aim of the SABER concept is to offer consumers the possibility to reduce their
energy consumption by giving the users detailed information about their consumption in the
form of visualisations. The SABER concept consists of both a product platform with
software that measures distance heating, electricity consumption and warm water, and
services in the form of a portal where the user can view and elaborate with information
regarding their energy consumption in different visualisations. They can also compare their
energy consumption with other households and they can fill in data about their house.
4.1 The SABER Project Methodology
In the SABER project, the process mainly focused on cycle two and three in the FormIT
methodology, that is prototype design and design of the final solution. The project had two
iterative cycles where the aim of the first cycle was to implement the technology in a few
users homes and then get feedback on their experience of installing and using it mainly
focusing on the usability of the services connected to the service.
In this process, five users where involved. These users installed the technology in their
homes and they started to use the technology for three weeks without any interference from
the project participants. After these three weeks, the users were asked to take part in an
evaluation and they accepted. In addition to the usability focus, the users also used an online discussion forum where they discussed problems with the product, their thoughts of
how the concept could be developed with additional functionalities and services.
4.1.1

Prototype Design

In this first stage of user involvement, the users were encouraged to become familiar with
all the functionalities of the system by giving answers to explicit tasks such as “How much
water did you consume on the seventh of October” or “Compare your energy consumption
and the outdoor temperature for a month and note the energy consumption on the day with
highest outdoor temperature”. After they had carried out and noted the answer to twelve
tasks of this character, the users were asked to give input on the usability of the service. In
this phase the users were asked to grade their answers on a 7 graded Likert scale where one
referred to I do not agree at all, and 7 referred to I totally agree. Here expressions such as,
“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” were proposed to the users. After that the users
were requested to give input on suggestions for improvement of the SABER.
In the first iteration of the project the result of the user interaction process showed that
the users thought that the functionality the SABER offered were interesting and relevant.
They thought it was easy to navigate on the portal and it was easy to understand how to use
it. In this process, it came to the project participant’s knowledge that the users thought that
the language was somewhat difficult to understand since it was based on the energy areas
terminology. The users also expressed that they had some difficulties to get started with
using the portal in the beginning since the usability of it could be improved both in terms of
appearance and content. Other suggestions were more related to the design of the portal
where the users articulated a need of more explainable text about the different functions in
the portal, they wanted to be able to choose the scale on the different graphs where they
could see their energy consumption and they wanted to be able to make their own graphs.
In the on-line discussion forum the users discussed additional solutions and services on
how they thought the portal could be improved to better meet their needs. The suggestions
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they gave were related to knowledge building services such as suggestions on how they can
could save energy based on their consumption, and get information on where they could
buy energy at a low price.
The company took the users input seriously and interacted with the users to develop and
implement some of the solutions that were suggested by the users. Hence, the users input
affected the portal so it was redesigned to become more user friendly. The focus in this
redesign was to improve the appearance and functionality and a modern and plain graphical
interface was implemented. In this process, the users gave feedback on different design
suggestions. The functionality with scaling of the graphs was improved and more
explanatory text was added to the different functionalities in the portal. Here the company
strived to give the users a possibility to do their own graphs and get a more detailed view of
their energy consumption for each day. The company also pushed for the usage of the
discussion forum where the users could share their tips on how to save energy, report faults
and discuss energy saving in general.
4.1.2

Final Systems Design

After these changes were made, the second phase of the SABER project started. In this
phase, 20 new users and the 5 existing users installed the technology and its related services
for approximately 6 months in their home. During this phase the users interacted with the
company through the discussion forum and they also got in contact with the company by
phone to ask questions regarding the technology and its services. The company strived to
build a close relation with its users in this stage, hence, they encouraged the users to interact
with them continously. To support a situated interaction with the users and to make it as
natural as possible for the users, it was decided that the interaction with the users should be
carried out on-line in the users real-world context. In this way it was possible to fetch the
user’s immediate reactions and experiences in the discussion forum as they emerged.
To get a collected view of the users experiences at the end of this phase, an online
question form was distributed to the users through a link. Fourteen users answered. In this
interaction, questions regarding the installation of the technology, the usage, their
experiences of using SABER and the influence the usage had on their energy consumption
was asked. The users was also encourage to give suggestions on how the SABER concept
could be improved to increase their willingness to adopt it in the future.
This combined process of appreciating opportunities and evaluation revealed that the
users mainly used the portal to get information about their energy-, effect-, and heating
consumption. They also used it to compare their results with other test users. For some of
the users, the usage of the SABER led to decreased energy consumption while for most of
them this was not the case. What the user thought was the strength with SABER was the
overview it offered them, it made the energy consumption more interesting and it was easy
to install. Related to the functionality of the portal, they wanted to have the possibility to
download their own measurement data to, for instance, Excel and they wanted to get more
details and parameters about the houses they compare themselves with. Related to the
product, they wanted to have more meters connected to SABER, which would make it into
a central for the whole house, there measurement data could be collected from the house in
total and they wanted a radio connection to the electricity meter. In the discussion forum,
the users discussed possible solutions for improvement of the portal and its services.
These suggestions were that the information on the page could be further improved. The
information was sometimes difficult to understand. They also suggested a service that give
suggestions on possible improvements they could do based on their energy consumption.
They also wanted to get the graph of the month sent to their email which would remind
them about the portal and inform them about their consumption at the same time.
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Based on the users suggestions to have more meters connected to the SABER it became
apparent that the information about what was possible to do with the SABER had not really
reached the users since this was already possible. That influenced the company to develop
an on-line manual on how, and for what, the users can use SABER. Currently, more
detailed information both about the graphs and the houses is under development. An
implementation of the service for the users to choose if they want to get the graph of the
month sent to their email has also been implemented. In addition, a graph over the users inhouse temperature has been installed. Hence, the interaction with the users has lead to
several improvements of the concept.

5. Lessons Learned
In the SABER project reported on in this paper an open Living Lab and service innovation
approach, supported by the FormIT methodology, was implemented with the aim to refine
the product and the services offered by the involved company while at the same time doing
research on methods and tools for user involvement in open service innovation processes.
In this project, we found that users can give valuable inputs and insights regarding product
and service innovations. But to make this happen, it is important that companies that are
involved in these open processes are prepared to take users input seriously and let them
influence the innovation that is going to be developed.
In our project we found that users input have four different dimensions; product related
issues, service offerings, functionality and usability issues. The users involved in this open
innovation case gave input that related to the product and how that platform could be
extended and improved in terms of, for instance, more meters. They also gave input related
to the service offerings such as energy counselling for private persons or the monthly graph
by mail. When it comes to functionality issues, the users input concerned the portal where
the users expressed that they wanted to be able to download their personal data in Excel
format etc. Finally the usability dimension where the users, for instance, expressed that they
thought the portal was difficult to use, and the language was hard to understand. The
company interacted with the users and based on that they decided to re-design their portal
and add functionalities such as downloading excel files of the users energy consumption.
Hence, involving users in the open innovation process in a co-creative manner provided
opportunities for companies to strengthen their service offerings as well as their
innovativeness that in turn reinforces the companies business.
The Living Lab approach with real-world implementation and user interaction in early
stages of development contributed with insights and further development of the service
concept in ways the company had not considered earlier. Due to the users real-world
interaction with the technology and service in this project, they were also able to give
suggestions for funtionalities that most likely would not have been developed at this stage
otherwise, such as the possibility to download their data to Excel. In this case, the users
expressed that their interest of energy consumption increased during the project, however
they did not change their energy consumption behaviour during this time. The reasons the
users gave to this was that they at times forgot to use the services, they were not motivated
enough to change their behavior and they thought the technology was too difficult to use.
However, some of the also stated that their interst in energy saving increased even though
they did not change their behavior in measurable terms. Due to their growing interest in the
subject, the likelihood of innovation adoption also increases. Hence, the Living Lab
apparoch and its real-world tests contributes not only to the re-design and development of
an innovation, but also increased the user’s understanding and interest of energy saving as
well as future business opportunities for the company involved.
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6. Managerial Implications for Open Service Innovation
In our study we have found that it is beneficial for companies to involve users in their
innovation process when the aim is to further develop their product and services. When a
company strive to implement an open approach, it is important that they determine and
develop strategies and structures needed to sufficiently support the approach.
Chesbrough [2] state that two aspects that are important to handle to succeed with an
open innovation approach are culture and structure. Based on the experiences from the
SABER project, we have found that it is important that the organization that implements an
open innovation approach embrace an open culture. This means, for example, that users
input are taken seriously but at the same time is weighted against the stakes it requires.
Having a culture that support open innovation can also imply that the role of the
organization is affected. In closed innovation processes, the role of the organization is often
to be the innovator, while in open processes the organization takes on a more
communicative role where the constant in- and out-flow of innovative ideas and so forth,
needs to be communicated to, and among, its stakeholders. Having this communicative role
implies that the organization become a more of a facilitator of the innovation process than
the steersman of it. The difficulty here is to keep the communication lively and natural
between the company and the users.
Communicating and using different sources of input as inspiration for the innovation
process also includes risks for both users and organizations. When users freely reveal their
ideas and thoughts to contribute to an organization’s innovation process, risks such as
losses of intellectual property rights and the strategic risk of exposing their ideas and
forthcoming businesses emerge. Here, the users must balance the risk of revealing their idea
against the expected value and other alternatives. This is also true for the organization since
there always is a risk when the innovation process is opened. By exposing ideas and
innovations to all stakeholders, the risk that other organizations steal the idea increases,
hence, the organisation’s will to share their ideas might decrease. Related to this, the
professional approach from the organization becomes important to ensure that user’s
sensitive information and relation is handled with care and with formal agreements. Hence,
adopting an open innovation approach in a company requires discussions on what kind of
organizational culture they want to have and how organizational structures can be
developed to support it.
Related to the culture in the organization is also the issue of control. When an open
innovation approach is applied, the level of control the organization can have over what is
being innovated and required from their users is affected. With this perspective it becomes
vital that the organization discuss what role they want to have, to what extent they want to
have control over their innovation process and how they want to do their businesses.
The open innovation approach also requires structures that support the process in
sufficient ways. Hence, it is vital to develop suitable tools and structures to facilitate the
approach. When an open innovation approach is applied, an organizational strategy to
handle, for example, an additional communication channel needs to be implemented into
the organization. In our case, an on-line discussion forum was implemented which made it
apparent that this new communication channel also required resources to keep the
discussion going and structures to make sure that the input in this channel was handled.
In sum, when users are seriously involved in the innovation process they can contribute
in many different dimensions to the organizations innovation process. Hence, by cocreating innovations together with the users, organizations get the opportunity to
continuously update their competencies and strengthen their competitiveness.
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