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Abstract: In this paper we have addressed the research question: In what way 
does a Living Lab approach influence the innovation process from a small 
enterprise perspective? Within Halmstad Living Lab we have performed 
approximately 50 Living Lab activities involving user and enterprise 
representatives within the health technology sector. We have discussed our 
experiences according to literature on innovation and competence in relation to 
a Living Lab approach and have identified four challenges that need to be 
addressed. Examples of these challenges are; In what way can Living Lab 
activities contribute to expand the competencies within the small enterprises 
and how to create openness between enterprises and other stakeholders 
regarding legal documents such as IPR and patent? 
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1 Introduction 

Producing commercial successful IT-innovations might be a daunting task, especially for 
small enterprises. According to the European Commission the definition of a small 
enterprise is that it has fewer than 50 employees and a turnover less than € 10 millions 
[1]. This is especially the case if the IT products or services are launched directly to a 
consumer market. When users go consumers and IT is used in an everyday setting and 
bought by end users directly, and where usability needs to be extended to user 
experience, the task of developing successful IT innovations is indeed challenging. 

Small enterprises often lack the resources and knowledge that larger organizations 
have about for example technological R&D, marketing and information about new trends 
in the society, and information about the users/consumers. One way to strengthen these 
enterprises’ innovation capacity is by collaborating with other actors such as academia, 
the public sector and other enterprises [2]. These kinds of innovation system can thereby 
strengthen the innovation capacity due to cross-fertilization and collaboration between 
different actors. 



 

However, innovations are created by people, not systems. To boost creativity and 
create new ideas that can be turned into applications and bring value through use, 
Eriksson et al. [2] suggest collaboration between people of different backgrounds, with 
different perspectives and that are possessing different knowledge and experiences. They 
further suggest that more people, including consumers, needs to be involved in the 
innovation process. This is in line with Thomke and von Hippel [3] that states that users 
are often the source of innovations. Moreover, open innovation [4] and user driven 
innovation [5] suggest that involvement of end users or consumers in the innovation 
process are important, hence they should be vital part of an innovation system. 

However, there are several examples of innovation system failures. Ballon et al. [6] 
point at three such failures and argue the need for co-operation arenas where stakeholders 
from a variety of organizations can work together and strengthen each other. The first 
failure relates to the degree of interaction, either insufficient interaction between actors or 
too much interaction which might lead to habit formations. The second problem 
mentioned are missing or inadequate actors (often concerning areas such as user 
centricity and user knowledge) whereby the chain of innovation is broken. The final 
problem area concerns path dependency and lock-in. Organizations tend to stay within 
existing paradigms of operation which makes it harder for them to think out of the box 
and break new grounds.  

One new approach that supports the innovation processes by involving different 
stakeholders is the Living Lab approach. Living Labs contributes to the challenges of 
mass-deployment of ICT solutions as a mean to further develop the society by involving 
the citizens. It brings the users/consumers/citizens into the system of innovation. In a 
Living Lab, ICT innovations are created and validated in collaborative multi-contextual 
empirical real-world environments. The individual is in focus in the role of a citizen, 
user, consumer, or worker and is seen as a valuable source of innovation.  

A Living Lab aims at supporting the creation of usable ICT products and services and 
incorporates three different perspectives that are essential for launching successful IT 
innovations, i.e. society, market and enabling technology [2]. First, there is a need to 
know who the users are and to identify their needs and preferences. Second, to be able to 
produce commercial successful innovations, business models needs to be addressed early 
in the process. Finally, there is a need to incorporate knowledge about technology. Trends 
and technologies such as web 2.0 [7] and crowd-sourcing [8] provides new ways to 
leveraging on a larger mass of ideas, knowledge and experiences and substantially 
boosting the innovation capability. 

Today there are numerous Living Lab initiatives all over Europe within different 
application areas such as mobile technology, tourism and media [9]. During the last years 
the area of supporting technologies for care giving to elderly has drawn an increased 
societal interest, due to the fact that the population is getting older and older. For 
example, during the next decade the amount of elderly in their eighties or elder are 
expected to grow with 45 percent [10]. This area offers new opportunities for small 
enterprises to create IT innovations that empower the elderly to be able to stay in their 
own homes for a longer period of time. 

The overall research question for this paper is: In what way does a Living Lab 
approach influence the innovation process from a small enterprise perspective?  The aim 
of the paper is to discuss challenges of a Living Lab approach from a small enterprise 
perspective. 



 

2 Theoretical Background 

There exist several definitions of the term innovation. Tushman and Anderson [11] refer 
to innovation as a technical breakthrough that surpasses the incremental improvements of 
a previous product or process. However, a breakthrough is not enough to define 
innovation as a technical breakthrough that does not lead to adoption is merely an 
invention [12]. Henderson and Clark [13] make a distinction between products as a 
system and products as a set of components. This distinction underscores that there is two 
types of knowledge needed for successful product development. First, it requires 
component knowledge, knowledge about core design concepts and how these are 
implemented in the components. Second, it requires architectural knowledge about how 
the components are linked or integrated in a product. This distinction constitutes the base 
for a framework for defining innovation based on these two types of technological 
knowledge. Hence the framework is divided along two dimensions: knowledge of the 
components and knowledge of the linkage between them (architectural knowledge). The 
framework consists of four different innovations; incremental, modular, architectural and 
radical innovation [13, see Figure 1]. Architectural knowledge tends to be embedded in 
the structure and information processing procedure of established organizations and 
architectural innovations destroy the usefulness of the architectural knowledge of 
established firms. Therefore, these established firms are presented with subtle challenges 
compared to newcomers on a market when working with architectural innovations. If 
these challenges are not handled, empirical evidence shows that the role of a firm might 
change, from a dominant market leader to an organization that is lagging behind its 
competitors. 

Figure 1 A framework for defining innovation [13].  

 

 
 
According to Van de Ven [14], the value of most products and services primarily depends 
on development of knowledge based intangibles, e.g. product design, marketing, 
technological know-how, personal creativity and innovation. In this knowledge intensive 
society, technology is gaining a new meaning, the definition is broadened from only 



 

including a physical artifact, to include the body of knowledge that is embodied in the 
design or the architecture of the artifact. Technical work is a collective effort, the people 
who do it can be seen as a part of a community of practitioners that creates and shares 
knowledge. Knowledge and complementary assets that are needed to develop knowledge-
intensive technologies are therefore seldom enclosed in a single company or organisation 
[14]. According to Yoffie [15], the traditional vertical integration that e.g. was adopted 
by firms in consumer electronics and computer industries is being replaced by a 
horizontal model. In a vertical integration model, formerly used by companies such as 
IBM or Fujitsu, most components where developed in-house and these companies sold a 
complete package to the consumers. The model was possible due to the computers of the 
time where proprietary and closed products were viable. In a horizontal model, firms aim 
for a large and dominant market share within a horizontal layer. This is mainly because 
the new economics of computers: growing scale economies and the importance of 
network externalities [15]. 

In horizontal models, firms are advised to focus on building distinctive competencies, 
outsource the rest and become nodes in value chain networks. In these networks 
individual firms or innovators seldom have the power, resources or legitimacy to 
innovate and produce change by themselves [14]. Instead, “running in packs” more often 
is successful compared to “going alone” to develop and commercialize knowledge-
intensive technologies. According to Van de Ven [14], many different actors and 
stakeholders in public and private sectors also make important contributions. These 
stakeholders are active participants that affect the innovation process. Therefore, a 
successful innovation process is not only dependent on technical and rational 
competence, other competences and stakeholders are needed to be involved as well. 

To be able to profit from technological innovation, especially in those cases where 
imitation is easy, complementary assets is especially important. Otherwise the innovator 
risks losing the profits to the owners of certain complementary assets, such as e.g. a 
hardware innovation where the profit lies in the software developed. Other examples of 
complementary assets needed to commercialize an innovation are competitive 
manufacturing, distribution, service, marketing and complementary technologies [16]. 
For many innovations, complementary goods or services are essential for completing a 
product demanded by buyers. These complementary assets play an important role 
allocating the returns for innovations, especially for innovations not strongly protected by 
IPR. Firms therefore often have a relationship to a network of providers of 
complementary products. A firm’s relationship to this network determines its value 
creation, value capture and the durability of its competitive advantage [17]. Therefore, to 
only have the core technological know-how in an innovation is not enough to be profiting 
from technological innovations [16]. 

A traditional way of innovating has been to use internal R&D resources to strengthen 
existing products and services and to generate ideas for new potential ideas according to 
Chesbrough [18]. This has been a successful approach in the vertical integration model. 
However, in a horizontal model this is no longer enough to survive in today’s market. 
Outside sources of knowledge are often critical to innovation processes, most innovations 
are a result from borrowing rather than invention. Furthermore, the importance to 
innovative performance of information originating from other sources outside the formal 
innovating unit (i.e. an R&D unit), such as marketing and manufacturing, have also been 
established [19]. Instead of only relying on internal sources of innovation, Chesbrough 
[18] suggest an open innovation setting where the business relies on both internal and 



 

external resources for ideas, and strives to find the best business model, regardless 
whether it is internal or external. This in turn also opens up opportunities to exploit new 
markets. 

According to Cohen and Levinthal [19], the ability of a firm to recognize the value of 
new, external information, assimilate it, and apply it to commercial ends is critical to its 
innovative capacity. The authors label this capability a firm’s absorptive capacity and 
suggest that this is strongly related to an organizations level of prior related knowledge. 
An organizations development of absorptive capacity (which enhance innovative 
performance) are history- or path-dependent, a lack of investment in an area of expertise 
early, may negatively affect future development of technical capability in that area. 
Absorptive capacity is connected to R&D, a firm’s capability to identify technological 
opportunity, appropriability (the quality of being imitable or reproducible) and 
competitors’ interdependence via its absorptive capacity, and is connected to R&D 
spending. For example, if outside knowledge is less targeted to the firm’s particular needs 
and concerns, a firm’s own R&D becomes more important in permitting it to recognize 
the value of the knowledge, assimilate, and exploit it. Furthermore, in fields where the 
pace of knowledge generation is high (such as in information systems), the importance of 
R&D is increased to enable absorptive capacity [19]. 

Knowledge creation and absorptive capacity can however be generated without a 
specific R&D unit. In some cases cooperative R&D ventures might be fruitful (depending 
on the type of knowledge that is created) and trading zones can enable learning and 
coproduce new knowledge [20]. When different communities and stakeholders 
boundaries cross or overlap during a project, trading zones can emerge. These trading 
zones can allow formerly distinct knowledge to flow in both directions between 
stakeholders or communities. The stronger and richer the trading zone, the easier it is for 
learning to travel from one community into another and for stakeholders to coproduce 
new knowledge. Trading zones are therefore both physical and cognitive arenas for 
communities with separate knowledge, agendas and innovation trajectories to negotiate, 
collaborate and learn from each other [20]. 

The concept of Living Labs originates from Professor William Mitchell in Boston, 
and was initially used when users were observed as they lived for a period of time in a 
smart/future home. Today, there is an ongoing trend in Europe to tailor a Living Lab 
concept in wider use to “enhance innovation, inclusion, usefulness and usability of ICT 
and its applications in the society” [2, p.5], and this concept of Living Lab has been 
described as “a user-centric research methodology for sensing, prototyping, validating 
and refining complex solutions in multiple and evolving real life contexts” [2, p.4). This 
trend has lead to the emergence of several definitions of Living Labs, e.g. according to 
the European Network of Living Labs [9] a Living Lab is “both a methodology for User 
Driven Innovation (UDI) and the organizations that primarily use it”. The European 
project CoreLabs [21] defines Living Labs as “a system enabling people, 
users/consumers of services and products, to take active roles as contributors and co-
creators in the research, development, and innovation process”. Hence, the concept of 
Living Labs can be seen as a methodology, an organization and/or a system. Based on 
this, we choose to look at Living Labs as a milieu in which specific methods are used to 
involve different stakeholders in open innovation processes to create and validate IT-
products and services in a real world setting. Nonetheless, regardless of how one looks 
upon the concept, to implement openness, the creative process of involving different 
stakeholders is crucial [2]. 



 

3 Experiences from Halmstad Living Lab 

Halmstad Living Lab is a member of both the Swedish [22] as well as the European 
network of Living Labs [9] and works within the application area of health technology 
with a specific focus on small enterprise partners. Halmstad University is the host of the 
Living Lab, organizes the Living Lab and provides the technology and the infrastructure 
for the Living Lab. The partners of Halmstad Living Lab include Halmstad municipality, 
The Healthcare Technology Alliance [23], and several senior citizens and next of kin 
organizations. Furthermore Halmstad Living Lab has a network of small enterprises 
working within the health technology field. So far, we have been lead three research 
projects in this area; Secure at Home – Living Lab, Secure at Home – Smart Locks, and 
Silver Technology. Within these projects we have carried out approximately 50 different 
activities involving users and representatives from the enterprises. In the following we 
will discuss our experiences from a Living Lab approach from a small enterprise 
perspective in relation to the literature in the previous section. 

In the Living Lab activities managed by Halmstad Living Lab, several different cases 
within every category of Henderson and Clarks [13] framework for innovation have been 
conducted. Even if this framework according to Henderson and Clark is not made to 
divide an innovation (and the process working with that innovation) neatly into a 
category, our cases can be assigned roughly to the different categories. From a small 
enterprise perspective, the Living Lab has provided the most support in architectural and 
radical innovation projects. For example, the activities that have concerned incremental 
innovation processes have been quite straight forward. Halmstad Living Lab has 
supported enterprises in evaluating and testing products and late versions of prototypes. 
The results have in several cases led to changes in the design of components, however, 
the linkage between core concepts and components have not changed. In Living Lab 
processes concerning modular innovations, changes have been made to components, but 
not affected the knowledge about the linkage between the components. In these cases, 
either researchers or user/consumer stakeholders have pointed out needed changes to 
components (from a user point of view) or possible enhancements of components (from a 
technical research point of view). Even if in some cases the small enterprise has needed 
to exchange components, for example the change of using WLAN instead of Bluetooth 
when sending information within an information system, they have been able to manage 
this without too much constrains. Either the enterprise has handled gathering of new 
knowledge and development of components within the enterprise, or with the help of 
researchers from the University. 

From a Living Lab perspective with specific focus on the small enterprise partner, 
processes concerning architectural and radical innovation have gained support from the 
Living Lab. By involving more than one company together with researchers and user 
stakeholders with specific domain knowledge, radical innovations have emerged 
exchanging both existing knowledge about components and the linkage between existing 
core concept and the components. Both the creation of ideas for new architectural 
innovations where existing components from different companies working together with 
the other stakeholders in the Living Lab as well as the validation of these architectural 
innovations have been strengthen by the Living Lab activities. Small enterprises without 
specific R&D units do not have the resources to develop new knowledge compared to 
larger firms. The needed knowledge about specific components has been provided by the 
different enterprise stakeholders and the technical researchers, and the ideas and concepts 



 

about the architectural innovation have in several cases been established by user 
stakeholders. Also the validation of these new architectural or radical innovations 
provided by Living Lab activities have supported the enterprise knowledge creation about 
how to design and develop the concepts into prototypes. Furthermore, these activities 
have generated market related input for these radical or architectural innovations. This 
knowledge gained from this information has been outside the enterprises traditional scope 
of business and therefore have provided valuable market information. 

It could be further argued that these activities have supported the enterprises 
absorptive capacity. Cohen and Levinthal [19] suggest that the absorptive capacity is 
strongly related to firm’s level of prior related knowledge. In our cases the enterprises 
have not had any own specific R&D units, instead the knowledge have been embedded in 
the firm and in the coworkers. The Living Lab activities seems to support the absorptive 
capacity, both by involving technical researchers and their knowledge in the processes 
and by involving other enterprises´ competences and knowledge into the processes. 
Furthermore, by providing outside knowledge into the Living Lab processes, enterprises 
have had the opportunity to adjust their strategies and development work based on 
user/consumer input and to identify new ways of leverage user value with the help of 
technology and knowledge provided by researchers and other enterprise partners. An 
example of this is one of the enterprises involved in a Living Lab process that totally 
changed its path (as seen from a path-dependant perspective) by stopping the 
development of the next generation of a product. Instead the enterprise started out with a 
new concept and a new technological platform. 

From a vertical and horizontal integration model perspective [15], small enterprises 
do seldom have the opportunity to work with a vertical model. The changes in the 
computer, electronic and information system markets towards more of a horizontal model 
put more restrains on these enterprises to be able to handle more knowledge and 
complementary assets if working alone in an innovation process. By working in a Living 
Lab environment, small enterprises have the opportunity to collaborate with other 
enterprises and academic and user stakeholders, providing a trading zone [20] for the 
different stakeholders to exchange knowledge. These trading zones also support the 
enterprises in development of new innovations, if IPR issues and openness (as in open 
innovation processes) can be handled [18]. In our Living Lab activities we have 
experienced both success stories and less successful stories. In one case a new idea for a 
radical innovation emerged when two enterprises where connected by the Living Lab. 
Similar ideas for a social communication platform for seniors had emerged in user 
involvement activities with the two different enterprises. The enterprises had together the 
complementary assets as well as the specific components to be able to start working with 
the idea and the concept. When the enterprises where introduced to each other in the 
Living Lab, a collaboration started. However, this collaboration took an abrupt ending 
due to IPR and contract issues, leading to a concept that is free for all stakeholders in the 
Living Lab to continue working with. The problem is that no one of the stakeholders has 
the assets and knowledge needed to continue with the development of the innovation. 

In several other cases these trading zones have been more successful within the 
Living Lab. All these cases have one thing in common, the ideas are spawned from user 
involvement and user driven activities. In two cases enterprises have met user groups and 
worked together both generating and evaluating ideas based on technology and 
components from the enterprise. By using technology as a trigger for generating new 
possible future innovations that can leverage user needs and problems, interesting 



 

concepts have emerged. This together with technological competence from the University 
has led to several new innovation processes, some driven as Living Lab approaches (i.e. 
involvement of multiple stakeholders during the whole process), some not. Other 
examples of successful collaborations within these trading zones that the Living Lab has 
created are two user driven innovation processes where in one case two enterprises 
together with primary and secondary users develop a new architectural innovation based 
on the enterprises’ existing technological components. In the other case the architectural 
innovation is based on one enterprise´s components, but the linkage between them are 
used in a new way. In this case the user group created several ideas and concepts for an 
innovation and they are also involved throughout the innovation process, shaping and 
validating the innovation. 

These cases are more or less an example of a more horizontal model where small 
enterprises, academic researchers and user groups together are “running in packs” [14]. 
The Living Lab concept might prove that this environment is a successful way of 
supporting enterprises to focus on their distinctive competencies, and instead become a 
node in value chain networks consisting of other enterprises, stakeholders from the social 
sector (in many of our cases e.g. the municipality and care giving organizations), 
academia and user organizations and/or end users/consumers. Living Lab seen as a 
network from the small enterprise perspective might support with the resources or 
legitimacy to innovate and produce change [14]. Furthermore, the Living Lab does have 
the potential to support the enterprises to be able to profit from the technological 
innovations generated within this environment. In several of our cases the concepts 
generated by involving multiple stakeholders in idea generation and innovation creation 
activities have been quite easy to imitate. By identifying and involving complementary 
assets in the Living Lab, the involved enterprises might be able to mitigate the risks of 
losing the profits to other owners of certain complementary assets as described by Teece 
[16]. However, to be able to succeed with this, the Living Lab needs to be able to manage 
IPR, provide an open environment and support value chain networks that benefits all 
partners involved in the Living Lab. 

4 Conclusion 

By discussing our experiences of Living Lab activities from a small enterprise 
perspective in relation to literature on innovation and competence we have identified four 
challenges that need to be addressed.  

 

1 – In what way can Living Lab activities contribute to expand the competencies within 
the small enterprises? 

We think it is important to provide the enterprises with the knowledge to be able to 
perform user involvement activities of their own, but as most small enterprises is time 
pressured we also think it is important to provide assistance from our Living Lab when 
needed. We always have at least one enterprise representative present in our Living Lab 
activities, and are teaching them how to perform different activities themselves. Some of 
our enterprise partners have explicitly asked us to teach them more of our different 
methods and techniques. By involving technical researchers in the innovation process, the 
enterprises can benefit from their knowledge and in that way increase their competences 
in the technical area. However, this prerequisite that an academic partner with this 



 

competence is available in the Living Lab environment. The enterprises that have been 
engaged in activities with other enterprises have also learned a lot from each other, both 
in the technical area and the legal area. By involving users with their domain knowledge, 
the enterprises continuously increase their knowledge that eventually will lead to more 
usable and attractive products and services.  

2 - How to create openness between enterprises and other stakeholders regarding legal 
documents such as IPR and patent? 

From our experience this is one of the most challenging tasks within the Living Lab. 
It is important to create an open positive arena that is based on trust, both between 
different enterprises and between enterprises and researchers as well as users. 
Competence within the legal area is needed and should be available within the Living 
Lab. By being a university, this expertise is available to some extent but there is a need to 
create standard documents that easily could be adjusted to specific situations.  

3 - How can the business model aspects be incorporated early on in the innovation 
process to involve all stakeholders? 

To have a successful innovation that is being adopted by many, it is of vital 
importance to secure the business model early in the innovation process. In the health 
technology application area there is a problem due to a strict public procurement 
procedure to hospitals and to municipalities. However, by involving the end users, in this 
case elderly and their next of kin, other business model opportunities emerged by 
identifying products and services that they themselves would be willing to pay for. After 
each activity we have discussed possible business model opportunities with the 
enterprises to be able to follow up on this subject in forthcoming activities. 

4 - How can small enterprises be stimulated to work more consumer oriented, to involve 
the end users in the innovation process? 

From our experience the researchers in the Living Lab is of vital importance in the 
initiation of user involvement activities. The small enterprises in our Living Lab mostly 
consist of engineers without experiences of methods and tools for user involvement, and 
initially some did not see the benefits of such an involvement. A good way of starting is 
within research projects when the researchers can plan and carry through the activities 
with the users. By involving representatives from the enterprise to observe and later on be 
more active in these activities, the enterprises can get hands on experience of both the 
benefits of the outcome as well as how to carry out such an activity. 

This paper adds to the existing literature on Living Labs by discussing experiences 
from Living Lab activities from a small enterprise perspective. The practical contribution 
is the discussion about how to address the four identified challenges. 

Future research will address the Living Lab concept from a user as well as a 
researcher perspective. 
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