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0. Abstract 

 

This thesis focuses on contribution of users in innovation activities. Through the case analysis of a 

mid-small sized tech company specialized in technology testing, we study one of the main 

innovative projects, undertaken for a client. Employing interviews and questionnaires throughout 

our research, we identify characteristics of client-users who contribute substantially in the ideation 

development and testing of the new innovation. The company deviating from their routinized 

testing activities, integrate the knowledge generated by those users in a particular way. We observe, 

analyze and make a critique upon those knowledge integration strategies, implemented by the 

company at this stage. The study highlights how the firm responds to the stimulus of those users 

involvement, aiming to give an interpretation of the phenomenon. 

 

1. Introduction 

 

“There is very little understanding of how organizations actually create and manage knowledge.” 

                                                                                                               (Nonaka et. al, 2000) 

 

In the contemporary fast changing and competitive business environment, companies must be more 

innovative than before to sustain their businesses and continuously stay in a competitive level. 

Companies may pursue strategies based on innovation processes. However after the introduction of 

“open innovation” concept -or even before that; companies realized that they cannot only rely on 

their internal sources of knowledge and skills to innovate, identifying the need to involve external 

parties with new sets of knowledge and skills to contribute in generating innovative ideas. Lead 

users and their vital role in ideation –as external sources of innovation- have attracted the attention 

of scholars, since 1986 when the concept was introduced by Von Hippel. Empirical studies have 

confirmed the importance of lead users’ role in developing innovation. 

However, identifying lead users and bringing them in developing innovation is just one part of the 

whole issue. It is important to study how everything is introduced and initiated, meaning the 

particular methods or processes that must be employed by companies to let them integrate lead 

users knowledge and skills with their own unique knowledge base. Reviewing literatures and 

studies conducted by different researchers and scholars, an existing gap in the related knowledge 

integration process and methodology was identified, intriguing our curiosity to investigate further 

lead users’ involvement into innovation processes. The rest of this chapter will provide you as a 

reader, the basic agenda and information, necessary in reading the rest of this study. 
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1.1 Background 

 

1.1.1 Innovation as our basis 

The synchronous business environment is extremely fast changing and competitive. Strategies 

based on innovative directions tend to be desirable when chasing competition or even when aiming 

for attaining the competitive advantage in the market. Even in a Monopolistic industry, innovation 

plays a significant role in sustainability and profitability of operations, strategy that is being widely 

implemented when aiming for growth and the “future”.  

Innovation is one significant factor/process through which companies can sustain their businesses to 

meet unpredicted and fast changing market needs and requirements. The majority of companies 

conduct innovation processes to incrementally develop and improve their existing products, services 

or processes to better satisfy their customers’ needs or to enhance the production efficiency. In the 

contrary, there are few companies which are striving to develop breakthrough innovations to 

radically alter their route. In other words, we are referring to the two main innovation categories 

based on which other sub-categories are emerged. Incremental innovation, which is mostly about 

product development through component of stage improvements and radical innovation which 

refers to the development of an entirely new and complete good. The importance of radical 

innovation has been stressed as crucial for firms to sustain their competitiveness and retain their 

performance in fast changing environments (Norman & Verganti, 2014). 

Incremental or radical innovation can thoroughly happen internally without any interaction with 

outside factors, better known as closed innovation, a point of view though that will not affect our 

research rather we consider important to state at this point here. On the contrary, in the 

contemporary era, where knowledge is widely distributed among individuals, companies need to 

actively involve external actors’ knowledge and skills resided in them, in order to innovate. This is 

what Chesbrough, (2003) introduced as open innovation. Hence, both internal and external actors, 

play a significant role in generating innovation. 

 

1.1.2 Users as our driving force 

At this particular study, basic component of our research will be customer's’ involvement into 

innovation procedures, framing them under the Lead User term. “Lead users” is a concept which 

developed for the first time by Eric von Hippel in 1986. Simplifying the term, lead users are those 

actors who can actively contribute in developing innovation through active involvement or 

assistance. Von Hippel (1986) explains that lead users have two main characteristics; “1-Lead users 

face needs that will be general in a marketplace – but face them months or years before the bulk of 

that marketplace encounters them, and 2- lead users are positioned to benefit significantly by 

obtaining a solution to those needs rather than to sell a product or service”. That drives us to the 

conclusion that, lead users do not represent merely typical users of existing products, rather the 

group of people and companies from the same or different industries where their contribution could 

be of vital importance upon developing innovation. 
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Literature defines explicitly lead users and their contribution to innovation procedures either as 

inventors or as co-developers (Lettl, 2007). To sustain long term innovation companies should 

focus on such resources and enhance their involvement with any possible way. They represent a 

time and budget efficient way to every firm. In a comparison between innovation projects based on 

Lead Users’ approach and traditional (non-Lead User) projects, the newness of innovation, the 

expected turnover, the  market share, and the strategic importance all were measured as being 

significantly higher in the first type of projects (Lüthje and Herstatt, 2004). In addition, studies 

indicate that users have been actual developers of 77% of all commercialized scientific instruments 

studied and 63 percent of all semiconductor and electronic subassembly manufacturing equipment 

innovations studied (Urban and Hippel, 1988). Undoubtedly, those numbers are not to be 

considered insignificant at all. 

According to Boger et.al (2010), the answer lies upon the processes, necessary to combine the 

valuable knowledge derived from users’ need with the already existing and applied technical 

knowledge. Thus “the lead-user process iteratively employs techniques of networking, interviewing, 

direct observation, literature scanning, and synthesis” (Eisenberg, 2011). The lead user process 

illustrates a powerful tool for fresh, new thinking which could lead to generation of innovation. 

 

1.1.3 Knowledge as our destination 

“Knowledge is dynamic, since it is created in social interactions amongst individuals and 
organisations. Knowledge is context-specific, as it depends on a particular time and space” 

                                                                                         (Nonaka et. al. 2000) 

The systematic interaction with creative users is of high importance. Nonaka et al. (2000), pinpoints 

that continuous innovation and the knowledge that enables such innovation, have become important 

sources of competitive advantage. However, in order to understand the origin of that advantage we 

should break down the concepts so that can make sense to the reader. We should devote effort to 

understand the importance of information. Acquiring and analysing those components seems to be 

challenging for all entities that seek to capture and consequently make efficient usage of them. That 

is the starting point of knowledge process analysis. 

Relying upon Nonaka (1994), a researcher should firstly focus on how the company acquires 

information, and later on how it processes these entities. Since lead users elaborate information and 

knowledge throughout their activities, there is need for a sustainable way of integration. Polanyi and 

Nonaka, throughout their academic contribution focus on “Tacit” and “Explicit” knowledge in order 

to simplify the various types of information possessed. That provides ground for further 

interpretation of how lead users communicate their ideas and information. A variety of models and 

tools such as the  Nonaka Model of Knowledge Conversion and spiral model of knowledge creation 

(Nonaka,1994), the BA, SECI model (Nonaka et al., 2000) and other KI (Knowledge Integration) 

tools could provide partially explanation regarding our issue of research. More specifically, each 

one of them individually provides a bottleneck, but little has been done to elaborate a mix of them 

incorporating various research findings of Knowledge Integration and Creation (such as Yang, 

2005) in the same research sphere. 
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Once this group of people -as lead users- is being identified and gathered to share their knowledge 

with the company, an appropriate platform and process should be at place. This platform will 

facilitate the knowledge sharing process and consequently knowledge integration which is the key 

element for sustainable and systematic innovation. Aim is to involve lead users, elaborating their 

tacit and explicit knowledge into company’s core business.  

 

KEYWORDS: Innovation, Lead Users, Knowledge Creation-Integration 

 

1.2 Research Question 

 

RQ: How could lead user involvement in innovation process affect the knowledge integration? 

Through an exploratory study of B2B collaboration upon an innovative project, we are aiming to 

link together the concepts of lead users and knowledge integration. Identifying the existing 

operational patterns and the lead users’ effects upon the KI process, directs this thesis focus. 

Incorporating the existing fundamentals of literature, various models and KI tools will be employed 

and tailored by the authors in order to convey a clear picture of the situation. At the same time, the 

research will incorporate the findings of other case studies and secondary data, evaluating the 

ambiguous areas in a more detailed and consistent way.  

Lettl (2007), gives much emphasis identifying such patterns that may exist throughout innovation 

processes. Yet, even though parts of this study are interrelated with ours, the results generated 

cannot provide themselves an adequate answer to our question. Each phase illustrates different 

characteristics where knowledge is created and integrated. Identifying the bottlenecks of innovation 

could expose all those variables hidden, the areas where operations take place, allowing us to place 

our focus in every phase separately. Having such focused approach, will enable us to be more 

precise and consistent with our analysis, decomposing by that way our main RQ into smaller 

research focus areas as follows: 

RQ.1: What are the patterns employed by the firm to frame innovation process? 

RQ.2: What are the type and the role of user/customer this study is dealing with?  

RQ.3: What methodology and tactics are in place to integrate lead users’ knowledge? 
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1.3 Issues & Limitations 

 

1.3.1 Theoretical 

We pinpointed previously that the theory imposes gaps regarding lead users involvement into 

innovative activities while a proper methodology that will enhance systematic and sustainable 

knowledge integration misses. Taking each part separately, throughout the innovation aspect, 

according to Bogers (2010), different actors perceive innovation in an entirely different way. 

Various models of innovation procedures have been developed such as the Linear model (Rothwell, 

1994) or Chain models of innovation (Kline and Rosenberg, 1986) explaining the phases that lead 

to such technological changes. However, framing properly the innovation identity still remains 

challenging. Furthermore, the lead user concept as introduced by Von Hippel, illustrates rigid lines 

regarding the characteristics of its nature. Under various circumstances, criteria may not be 

supported in a holistic aspect. Observing those limitations, a contextual interpretation of lead user 

will be given later according to our case particularities.  

 

1.3.2 Empirical  

This study utilized human responses that should be taken under consideration in order to generate 

results and conclusions. In the conduct of the research, questionnaire forms and interview methods 

were drafted in a very clear and concise manner to prevent conflicts among respondents. We 

identify that certain sensible issues were addressed while interviewing or through specific points in 

the questionnaire. Even though we promised confidentiality and anonymity if wanted (no one 

claimed that disclosure right), we should always be aware that in cases of high stress and tense, 

when confronted with challenging questions, the respondent may act irrationally. Adequate time 

was given to every responder, trying to eliminate anxiety and stress factors that could possibly give 

faulty answers. Moreover, questions may be misinterpreted giving false signals of what was asked 

or expected by them. That is why a second chance of assessing the responses was given to any 

collaborative party. 

Furthermore, we stressed the issue of low quantity of responses and interviewees due to the nature 

and environment of the company investigated (Kronus AB). It is noteworthy that due to the 

confidentiality issues we have changed the name of companies which have cooperated in this work. 

We recognize that we were given as much they could possibly offer us (20 employees – 3 

interviews, 1 basic customer – 2 questionnaire responses). As a result we will try to elaborate this 

material in the best possible way in order to draw credible conclusions. We will try to incorporate 

and complete those results with other secondary data, recognizing that not all variables will be 

absolutely correlated. Finally, it must be highlighted that the case study of Kronus AB could not be 

generalized to a great extent. The company operates in the Swedish market, making challenging to 

compare it with other countries and cultures. That implies that the scope of the study might not 

correlate with organizations having different geographical and market characteristics. 
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1.4 Thesis Outline 

 

Chapter 1 (Introduction): An early overview of the study that it is planned to be analysed. 

Chapter 2 (Theoretical Background): Presenting the main focus areas of the paper. Innovation, 

Lead Users and Knowledge illustrate the theoretical agenda that will be incorporated in the 

following analysis. 

Chapter 3 (Methodology):  Scope, design of the research and the tools employed for data 

collection are presented through methodological lenses. Focusing on trustworthiness, the tools used 

for obtaining and evaluating the research results will be revealed in this chapter. 

Chapter 4 (Results and Discussion): An overview of the company and the innovation project will 

introduce to the reader the area of research. Afterwards, through describing the case from different 

angles, the findings of research will be discussed in a concise and objective way.  

Chapter 5 (Conclusion): The final act of the study. Results and conclusions will be discussed, 

finalizing our work by revealing the limitations but also, the opportunities out of further research 

based on the research conducted. 

Chapter 6 (References): All those authors, scholars and previous researches that gave ground for 

this study.  

Chapter 7 (Appendixes): Empirical data (interviews and questionnaire), gathered throughout this 

thesis process. 
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2. THEORETICAL BACKGROUND 

 

2.1 Innovation 

“In a period of rapid change, the only-way a business can hope to prosper, if not survive, is to 

innovate.”  

(Drucker, 1994) 

There are numerous definitions for the innovation. Innovation can be simply defined as the 

successful exploitation of new ideas (Goncalves, 2008) or as an outcome of new knowledge. 

Baumol (2002) defines innovation as “the recognition of opportunities for profitable change and the 

pursuit of those opportunities all the way through to their adoption in practice”. Innovation 

obviously plays a key role in survival and growth of firms in contemporary dynamic business 

environment. An innovation can be result of one or a combination of inventions. It may involve no 

new technology rather using the existing technologies, products or services differently. On the other 

hand, it can portray a new combination of existing technologies for new purposes. For instance, the 

personal computer was a new configuration of existing technologies (Grant, 2008). Therefore 

invention must be distinct from innovation. Soininen and Lopperi (2013) respectively state that 

“invention is the first accordance of an idea while innovation has also a market orientation. 

Inventions are traditionally associated with R&D carried out in universities while innovations occur 

mostly in firms.” However regarding technology and market the innovativeness is a 

multidimensional phenomenon which could be demonstrated through satisfying unmet needs for the 

first time, creating totally new market, organizational and/or environmental changes (Lett et al., 

2006). 

 

2.1.1 Types of innovation 

 

2.1.1.1 Radical vs. Incremental Innovation 

“The distinction between radical and incremental innovations is easier to intuit than to define or 

measure.” 

 (Dewar and Dutton, 1986) 

Innovation can be either incremental or radical. Incremental innovation is little steps at a time 

towards improving existing technologies, processes, products or services whereas radical innovation 

is about huge fundamental changes which have significant impact on the market, industry and also 

on the economic activities of a firm (Garcia and Calantone 2002). Radical innovations present clear 

departure from existing practice (Dewar and Dutton, 1986) and are often associated with 

competence destroying which imply discontinuity with past (Garcia and Calantone 2002). 
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Incremental innovations are typically less risky and less uncertain than radical innovations and that 

is why companies prefer adopting incremental innovation processes. By exploiting existing 

technologies, incremental innovation aims at improving competitiveness within current markets or 

industries whereas radical innovation aims at creating a dramatic change that transforms existing 

markets/industries, or creating new ones (Gassman et al., 2012). However successful radical 

innovation is dramatically rare and may occur once every 5-10 years, as they mostly fail (Norman 

& Verganti, 2014). 

Dewar and Dutton (1986) explain that there is a continuum of innovations that ranges from 

incremental to radical. Thus there is not clear boundary and distinction between the pattern of 

incremental and radical innovation. Where technology is defined in terms of its knowledge 

components, along the mentioned continuum, the distinction between radical and incremental is the 

level of new knowledge embedded in an innovation or technology (Dutton and Thomas, 1985). 

Therefore an innovation can be judged differently based on managers’ level of familiarity and 

experience and also their perception of the degree of departure of innovation from the state of 

knowledge prior to its introduction (Dewar and Dutton, 1986). 

Norman & Verganti (2014) illustrate the analogy between incremental and radical innovation 

through the example of “hill climbing”. Incremental innovation here is resembled to reach the 

highest point of current hill whereas radical innovation looks for higher or the highest 

hills.  However both incremental and radical innovations are interdependent. Radical ideas cannot 

be transformed into what typical users would accept without incremental innovation. In fact through 

incremental innovation, the new created potential can be captured while without radical innovation, 

incremental innovation reaches the limit (Norman & Verganti, 2014).  

 

2.1.1.2 Architectural vs. Modular Innovation 

As it is mentioned incremental and radical innovation are two extreme ends of innovation 

continuum on which real innovations can be located anywhere. In line with that Henderson and 

Clark’s (1990) incorporating both incremental and radical innovation, introduces a framework to 

involve a wider range of typology for innovation. They state that products are in fact systems which 

are made up components, linked together in a certain way to perform a certain function.   Therefore 

products involve component knowledge as well as system knowledge. Making distinction between 

these two types of knowledge two other types of innovation are introduced; modular innovation and 

architectural innovation (Figure 1).  

The modular innovation employs new components with different design concepts while the 

configuration and linkage between the components remains unchanged within the existing system. 

In this type of innovation the whole design remains unchanged. For example a novel clutch or a 

petrol filter in a car, is modular innovation (Henderson and Clark, 1990). In contrast, the 

architectural innovation results in changes of the configuration and linkage within a system while 

the components and their design remains unchanged. In fact, an architectural innovation essentially 

redesigns and reconfigures the overall established system where the existing components are being 

linked together in a totally new way. However sometimes there is no clear distinction between the 

types of innovation, resulting in overlaps (Henderson and Clark, 1990). Therefore in line with 
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Dewar and Dutton, (1986) it can be said that in some occasions the category in which an innovation 

can be located is the matter of judgment. 

 

Figure 1: Innovation Matrix  

Source: Henderson and Clark, 1990 

 

2.1.2 Open innovation 

There are different approaches towards innovation. Trott & Hartmann (2009) states that there is a 

continuum of multiple approaches with very closed ones on the one end and open ones on the other 

side. In closed innovation, companies innovate internally, relying upon their internal knowledge 

base skills, having limited or no interactions with the outside environment. The activities are largely 

in a form of organized research and development where the knowledge, leveraged to develop new 

innovations, comes from the employees who work within the company (Trott & Hartmann, 2009). 

However in the contemporary dynamic environment where knowledge is widely distributed among 

individuals, highly intelligent people are now more mobile than ever. Companies can hardly rely on 

their own internal knowledge to generate and develop innovation (Lichtenthaler, 2011). Chesbrough 

(2003) introduces the concept “open innovation” as a model through which knowledge, both 

internal and external to the firm, is leveraged to bring new products and services to market. Open 

innovation allows the company, by acquiring external knowledge, to complete the internal 

knowledge base. Stated differently, open innovation stems from external sources in combination 

with supplementary internal company innovation activity (Chesbrough, 2003). 

 

2.1.3 Sources of innovation 

Innovation either incremental or radical can be driven by a variety of factors. Technology changes/ 

opportunities, market/customer’s demand and meaning changes are the main drivers of innovation 

(Verganti, 2008; Norman and Verganti 2014; Oberg, 2012). In the past decades, technology was the 
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prominent innovation driver and technology development was as of importance. Although it still 

plays an important role in innovation, today companies do not only rely on it as a source of 

innovation (Verganti, 2008; Norman and Verganti, 2014; Oberg, 2012). Technology driven 

innovations result from technology changes or opportunities which push new offers onto the 

market, known as technology push innovations (Verganti, 2008; Oberg, 2012). On the other hand, 

market driven innovations are typically developed based on market demands by which technology 

is pulled to serve new markets (Oberg, 2012; Verganti 2008). The later one focuses on close 

observation of user needs and requirements. In the two dimensional model of technology and 

market, innovation can occur in an existing or new market, incorporating existing or new 

technology respectively. Therefore innovation can be either in form of incremental with existing 

technology/market or radical with new product, technology or market (Öberg, 2012).  

 

Figure 2: Innovation Drivers 

Source: Öberg, 2012 

 

The meaning driven innovations radically change the language and meaning of products or services. 

To make radical changes in meaning, sociocultural models need to radically be changed (Verganti, 

2008). As an example, through the creation of colourful, playful and metaphoric kitchen ware -the 

well-known product line called “family follows fiction- Alessi tried to develop innovations that 

“radically redefine what a product means for customers.” (Verganti, 2008; Öberg, 2012) defines the 

meaning driven innovations as “shifting the purpose of existing products and services”.  

However all innovation dimensions (technology-market-meaning) are interrelated. “Successful 

technology push innovation requires a deep understanding of market dynamics” whereas design-

driven innovation “requires user needs analysis and looking for new technologies” (Verganti, 2008). 
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2.1.4 Innovation models 

The fundamental aim of innovation research is to explain how innovative solutions are developed in 

the form of products, services and processes (Berkhout et al., 2010). In fact innovative solutions are 

not random phenomenon, coming out of the blue as they were perceived before. Innovative 

solutions are the outcomes of certain processes which lead us to the concept of innovation model. 

Innovation model identifies a conceptual framework through which innovation process occurs given 

the unique contexts, environments, and purposes for which they are developed (Tidd, 2006). An 

effective innovation model can be a significant element to create competitive advantage while 

sustaining the business in the contemporary business environment. 

Based on an inclusive study of historical perspective on innovation, Rothwell (1994) argues that 

innovation process has evolved from linear models to increasingly complex interactive models. In 

the following part, the three models of innovation will be described. 

 

2.1.4.1 Linear models of innovation 

The dominant model of innovation is the traditional linear model, describing innovation process as 

sequential sets of functions where the stages of innovation come sequentially one after another 

(Gabison and Pesole, 2014). It is initiated from scientific discoveries, reaching the phase of 

commercialization within the market, employing limited downward interactions. The linear model 

of innovation can be either of technology push or market pull. Linear technology push model of 

innovation initiates from new technological advances based on research and development and 

scientific discoveries. Going through scientific product development, manufacturing and marketing 

phases this model leads to innovative and successful products, services or processes (Rothwell, 

1994). 

 

Figure 3: The linear technology push innovation model 

Source: Rothwell (1994) 

But as innovation model evolved throughout the market pull era, the linear model incorporated and 

prioritized the market demand, as well, in innovation process. In the linear market pull innovation 

model, product development is not merely generated by R&D and scientific advances, rather the 

market is the source of new ideas where R&D in effect reacts to market needs (Rothwell, 1994). 
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Figure 4: The linear market pull innovation model 

Source: Rothwell (1994) 

 

2.1.4.2 Chain linked innovation model 

Kline and Rosenberg (1986), portrayed the chain linked innovation model in which both market 

pull and technology push approaches are merged together. This model identifies multiple paths of 

innovation process incorporating feedback loops across the phases. The innovation process starts 

either with the perception of new market opportunity or new technological advances which is 

followed by analytic design of a new product or process and subsequently leads to development, 

production and marketing of it. Innovation process in this model includes feedback loops, both 

immediate across down-stream phases and longer feedback loops to link perceived market demand 

with up-stream phases (Innovation Model Analysis: Accessed on 27/04/2016). 

 

Figure 5: Chain Linked Innovation Model 

Source: Kline and Rosenberg (1986) 

 

2.1.4.3 Cyclical Innovation Model 

The linear models oversimplify the innovation process and fit only to the static circumstances 

whereas innovation is more complex, uncertain, somewhat a quite disorderly phenomenon, subject 

to various changes (Kline and Rosenberg, 1986). Berkhout et al. (2010) argues that linear models of 
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innovation are false representations of what really happens in an innovative environment, as it is 

more dynamic. It is also believed that the linear models ignore feedback loops as well as the 

required inter-company interactions. In response to such limitations in linear models, even though 

the Kline and Rosenberg’s Chain Linked Innovation model included feedback loops, it still lacks 

the amount of interaction, necessary to boost the innovation process.  

Therefore, in response to previous models’ limitations, by bridging R&D and marketing, Berkhout 

et al. (2010) developed a new model of innovation, naming it Cyclical Innovation Model (CIM). As 

Figure 6 depicts, CIM is a dynamic process with four ‘nodes of change’; scientific exploration, 

technological research, product creation and market transition. There are also ‘cycles of changes’ 

between these nodes through which the dynamic processes influence each other. We can see the 

spectrum of capabilities that this model possesses, being able to bridge natural sciences and 

economics, as well as social sciences and engineering. As highly non-linear dynamic process, CIM 

generates a creative interaction between changes in science (left-hand side), industry (right-hand 

side) and between changes on technology (top) and market (bottom). In fact innovation occurs 

through the interaction of the science base, technological development and the needs of market 

(Berkhout et al., 2010). 

 

Figure 6: Cyclical Innovation Model 

Source: Berkhout et al. (2010) 

 

This model in effect, combines technology push and market-pull by creating a dynamic network 

environment. It also includes both hard and soft aspects of science as well as two aspects of 

technical and social product creation in an open innovation arena, helping companies to better 

understand the iterative nature of innovation process (Berkhout et al., 2010). The model confirms 

the important role of users in the success of innovation process by using the creative input of 

customers while democratizing innovation (Von Hippel, 2005). This aspect will extensively be 

explained in the following section. 
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2.2 Lead Users 

In this section we are going to explain how users can be the source of innovation and the role they 

play in the process. We will make distinction between typical users and lead users. In addition the 

lead user methodology will be addressed to better understand how effectively lead users could be 

involved in the innovation process. The concept of “lead user” has evolved over time, involving a 

wide range of individuals and entities that can take various roles during the innovation process.  

 

2.2.1 Types of users  

Bogers et al. (2010) introduces two main categories of users; 1- consumer users who are “typical 

end customers or a community of end users” and 2- Intermediate users, representing that kind of 

users that exploit components and equipment of a firm as their input to produce their ideas. 

Providing an example, intermediate users can possibly be librarians, webmasters, surgeons and in 

general, individuals that could provide fruitful feedback upon the already used product. Each group 

of users can contribute in developing innovation in particular ways. Companies can benefit from 

users through two aspects: Users as post-implementation adapters or as source of innovation related 

knowledge. The latter has been the source of the “customer active paradigm” (CAP) concept. In 

(CAP) customers initiate and develop new product ideas and transfer it to producers who need them 

to translate into final products (Bogers et al., 2010). 

 

2.2.2 Users as source of innovation 

Based on various innovation categories, Urban and Hippel (1988) pinpoints three functional sources 

of innovation; manufacturers, suppliers and users. The contribution of each of these functional 

innovators in generating innovation, depends on their expectations for innovation-related benefits. 

Major product innovations, and more particularly scientific instruments (77% of case studied) are 

developed by users. Users have been also recognized as major source of semiconductor and printed 

circuit board assembly process innovations. In contrast, other innovation areas, such as engineering 

plastics or plastic additives, are frequently developed by manufacturers (Urban and Hippel, 1988). 

Consequently, in a given market if users benefit more from the possible innovation than 

manufacturers, the major innovations will be more likely developed by users (Lüthje and Herstatt, 

2004). 

Nevertheless, manufacturers are mostly known as typical innovators of products and processes. In 

addition, innovative ideas initiated by users usually are modified by manufactures and introduced to 

the market as their own innovative products or services (Von Hippel, 1988). Those reasons 

reinforce even more the presumption of manufactures as innovators.  Nonetheless, recent studies 

confirm that great amount of innovations claimed by manufactures, in fact had been initially 

generated by users. This amplifies the importance of involvement of users and their role in 

developing innovations (Von Hippel, 1988). 

Von Hippel (2005) claims that user-centered innovation processes have greater advantages than 

manufacturer-centric innovation processes as users develop what they need rather than relying on 
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manufacturer actions. Thus developed products by leading edge users for their own, will be 

attractive for other users in the market as well. User-centered innovations can be applied to a wide 

range of products from informational services to physical products. As users’ needs are highly 

heterogeneous in many fields (Franke and Hippel 2003), the existing products cannot satisfy the full 

range what they want. Therefore some users innovate because the thing they need does not exist in 

the market, since they are able and willing to develop it on their own. In this sense, they can directly 

benefit from innovation unlike the manufacturers who are solely driven by monetary/profit purposes 

(Urban and Hippel, 1988). Another aspect that has to be raised at this point is that lead users enjoy 

the process of problem solving and learning while they are innovating. This kind of enjoyment is a 

significant motivator factor for many individuals to innovate on their own (Hertel et al. 2003). 

 

2.2.3 Sticky information 

Developing innovation products and service concepts, requires deep understanding of 

market/customer needs. In a given market, users possess richer need information than 

manufacturers (Lüthje and Herstatt, 2004). This amount of information is obtained by users through 

daily and sometimes intensively usage of product or service and through their real world 

experiences. This type of information is considered to be sticky, implying that it is hard and costly 

to transfer to other parties. Information stickiness is defined as “the incremental expenditure 

required to transfer that unit of information to a specified locus in a form usable by a given 

information seeker” (Von Hippel, 1994).  

In line with that, Ogawa (1998) investigated the impact of sticky information, in his study of 

equipment innovation for a major Japanese convenience store chain. The result indicates that 

innovations which require a deep understanding of needs are more likely to be generated by the 

users and in contrast innovations which require rich understanding of new technologies are more 

likely to be carried out by the manufacturers. Putting it differently, in some industries/markets 

where the innovation is more costly for manufacturer than users, due to the sticky information users 

possess, users are more likely to innovate than manufacturers (Lüthje and Herstatt, 2004). 

 

 

2.2.4 Lead user theory 

“Lead users are neither common users nor early adopters.”  

                                                                                                                  (Churchill et al., 2009) 

Lead user theory developed by Hippel (1986) defines lead users as members of a user population 

who have two characteristics: 1- as market leading edge users, they experience needs that will be 

later experienced by many other users in the market and 2- They benefit directly from developing 

solutions to their needs and so may innovate. Empirical studies imply that the most user-developed 

products and the most commercially attractive ones are developed by users with “lead user” 
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characteristics (Von Hippel, 2005). Churchill et al. (2009) illustrate where lead users are located 

within the market trend in the following figure; 

 

Figure 7: Lead User Curve 

Source: Churchill et al. (2009) 

Responding to lead user’s theory, Morrison, Roberts and Midgely (2004) studied characteristics of 

innovating and non- innovating users of computerized library information system in a sample of 

Australian libraries. They confirmed that the two lead user characteristics were distributed in a 

continuous, unimodal manner in that sample. They also found that those characteristics and the 

actual development of innovations were highly correlated. They confirmed also that the commercial 

attractiveness of innovations developed by users, increased along with the strength of those lead 

user characteristics. Innovation attractiveness is the sum of the novelty of the innovation and the 

expected future generality of market demand (Von Hippel, 2005). 

Lüthje (2003) explored innovations developed by surgeons working at university clinics in 

Germany. Consistent with Morrison et al. (2004) and Hippel (2003), Lüthje through his findings, 

reported that 48 percent of the innovations developed by the lead user respondents, were or soon 

would be marketed by manufacturers of medical equipment. The data more specifically indicated 

that one third of them transferred into marketable product and almost half of them is currently or 

will be marketed in future by manufacturer (Lüthje and Herstatt, 2004). These findings once more 

reinforce that the more lead users possess the lead user’s characteristics, the greater the commercial 

attractiveness of their innovations (Franke and von Hippel 2003a). However technical and 

economic potential of user innovation varies across industries.  Morrison et al. (2000) through their 

study indicated that 70% of library information search system (OPAC) improvements provided by 
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users in Australia are considered as of medium importance from the commercial point of view. 

Further results from sport community studies (Franke and Shah, 2003), indicated that 23.1% of user 

innovations were or would be soon produced for sale by a manufacturer.  

 

2.2.5 The role of Lead Users in innovation process 

Exploring the area that they operate, we figured that lead users could take the role of idea generator, 

inventor, co-developer or even entrepreneur in innovation process. They could develop product 

concepts or even develop the product prototype on their own (Lettl et al. 2006). As we mentioned 

earlier, in some cases users possess valuable needs information that manufactures are either not 

aware of them or simply ignore them.  Therefore users who are professional and knowledgeable in 

their own field, possessing valuable needs information could take over the early stages or even large 

part of innovation process. In this sense, the uncertainty and ambiguity associated with these levels, 

is tolerated greater by lead users than manufactures. In addition, manufactures become able to skip 

the time and cost intensive early stages (Lüthje and Herstatt, 2004). 

 

2.2.6 Lead User process; new approach 

“Lead users” research is not only traditional market research—asking customers what they want”. 

(Eisenberg, 2011) 

We previously explained that lead user innovation method differs from non-user method.  Lilien et 

al. (2002) conducted a natural experiment within 3M Company to study the lead user idea 

generation relative to traditional idea-generation method. Firm was carrying out both lead user 

projects and traditional market research-based projects based on “find a need and fill it” idea 

generation methodologies. The result indicated that product concepts generated by learning from 

lead users were significantly more novel than those generated by non-lead user methods, whereas 

they experienced significantly higher forecasted (8 times) market share in year 5. 

In fact the lead user process takes a different approach compared to traditional marketing research. 

Traditional market research designed to only collect needs information from users in the centre of 

target market. In fact, in this method users only get involved passively in the incremental innovation 

process (Lüthje and Herstatt, 2004)  and the idea generation for developing products or services to 

satisfy users’ need will be assigned to manufacturer-related developers ( Lilien et al.2002). Ideas 

generated through the traditional method are rarely breakthroughs and products developed through 

this method just contribute marginally in company’s portfolio (Lilien et al, 2002). This happens due 

to the fact that typical users -reached out in the tradition method- are familiar with existing product, 

its attributes and uses to the extent that their thought is bounded by their current experiences, an 

effect called “functional fixedness” (Lilien et al, 2002). 

Furthermore, traditional method includes only random sample of customers who are not provided 

with the opportunity to formulate emerging needs and identify novel solutions for those needs 

(Urban and Hippel, 1988).  For instance, through questionnaires, companies determine the 
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framework and the area in which customers should respond in advance (Lüthje and Herstatt, 2004). 

Consequently, these users can be poorly situated to envision novel needs and solutions (Morison et 

al, 2002). 

In contrast, lead user’s method looks for both needs and solution information in the target market, 

those in the other advanced analogy markets that have similar needs in a more extreme form and 

also lead users relating to important attributes of defined needs or problems from any markets 

(Churchill et al., 2009). Furthermore, lead users “live in future” and experience needs that typical 

users will experience it months or years later. They are well ahead of emerging trends in the market 

and benefit significantly from developing solutions that satisfy their leading edge needs. Therefore, 

lead user method brings to the company more accurate and valuable understanding needs 

experienced in the shortcoming future, that otherwise was not possible to be obtained through 

traditional method. Consequently, such high quality data, results in higher quality breakthrough 

product and service concepts, developed faster compared to traditional methods (Churchill et al., 

2009).  

In sum, due to the alternative approach the lead user method pursues opportunities, it has 

transformed the hard job of creating breakthroughs from scratch, into a systematic task of 

identifying lead users and learning from them. (Hippel et al., 1999) 

 

2.2.7 Lead User process at 3M case 

As we mentioned before lead user research is different from conventional marketing researches. 

Hippel et al. (1999) categorizes the activities required in lead user research method into four phases. 

Companies in different industries have conducted and tested this methodology to develop 

breakthrough innovations. 3M Company is one of the cases that has rigorously tested this method in 

the medical surgical division.  In this section we will explain four phases of lead user research 

methods taking the example of 3M lead user project. We use this example through which, the basic 

attributes of the lead user methodology will be touched upon. Thus, by providing a wider picture, 

the reader will better grasp how this methodology can be practically implemented. 

 

2.2.7.1 Initiating lead user process  

Senior management at 3M understood that too much of their growth has been resulted from 

incremental improvement of existing products and services with a very few breakthroughs. Therefor 

they set an objective that 30% of sales should be from totally new products that had not existed 

before. To meet such a bold objective, employees had to come up with solutions and methods to 

generate breakthrough products and services.  

They learned from prior researches and studies that many commercially important products are 

initially thought of and even prototyped by users than manufacturers. They also discovered that 

such products are developed by lead users- companies or individuals- that are ahead of market 

trends and have needs that are beyond those of typical users. These understanding made them to test 

lead user research method to generate breakthrough products and service (Hippel et al., 1999). 
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in 1996 Rita Shor, a senior product specialist in 3M’s Medical-Surgical Markets Division charged 

with developing a breakthrough product for the division’s surgical drapes- the material that prevents 

infections from spreading during surgery- unit. In fact division had encountered the situation that 

the margin of existing products was declining and they could neither grow in existing markets nor 

penetrate to less-developed markets due to the drape’s cost. Therefor Shore   together with her 

project co-leader, Susan Hiestand, created a team of people from R&D, marketing and 

manufacturing departments to test lead user process to leverage breakthrough innovations 

developed by users.  

 

2.2.7.2 Phase 1: Selection of the project focus and scope 

This is a preparatory phase where the new product or service area that will be focus of the 

innovation initiative and the overall goals are identified by a management group. In this phase a 

multi-functional team that will implement the lead user project is also selected. This team will plan 

to investigate the major trends existing in the market (Churchill et al., 2009). 

In the first phase 3M project team set its initial goal as:  “find a better type of disposable surgical 

draping.” After setting initial goal, the team begins their work learning more about the focus area by 

reviewing related literatures and interviewing experts in the field. The next step is the discussion of 

what they have learned, with senior managers to set up parameters for acceptable types of 

breakthrough products before the lead user project is launched. (Hippel et al., 1999) 

 

2.2.7.3 Phase 2: Identification of trends and needs 

In this phase the leading edge of the target market is identified by doing an in-depth investigation of 

trends and emerging needs in the heart of the target market. The project team collected such data 

through a holistic review of literatures related to the project focus and also interviewing experts. 

The approach followed was, firstly look for experts in the target market and then in other key fields 

that might face the similar problem in a more extreme form (Hippel et al., 1999). 3M conducted a 

research to identify needs and patterns in recent medical needs. Through strategic approaches in 

various geographical areas, and elaborating interviews, surveys and other tools, they finally 

managed to locate a specific need that doctors and surgeons experience frequently.  

However, even though substitutes existed to attack the problem of infection spreading that they 

identified, the existing cost was high. This new understanding of market needs shifted the initial 

goal of project team into “find a much cheaper and much more effective way to prevent infections 

from starting or spreading that does not depend on antibiotics—or even on surgical drapes” (Hippel 

et al., 1999). As a result through networking and contacting innovators at the leading edge of the 

trend toward much cheaper, more effective infection control, project team could reach out valuable 

lead users in surprising places. For instance, they reached out makeup artists from Hollywood who 

were expert in applying to the skin materials that don’t irritate and that are easy to remove when no 

longer needed. In fact those are crucial attributes for design of infection control materials that will 

be applied to the skin (Hippel et al., 1999). In our example the aim of team has changed 

dramatically involving various players. 
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2.2.7.4 Phase 3: Collection of needs and solution information from lead users 

With more precisely understanding of the needs in the area of focus, the team starts generating 

preliminary concepts in this phase. To obtain new product and service ideas, the team interviews 

more lead users and lead use experts. In this phase by collecting market data, the team needs to be 

assured that the preliminary concepts and solutions eventuate good business opportunity in terms of 

profitability and also competitive offerings in the target market (Churchill et al., 2009). However in 

some cases such as 3M, this phase is being merged with the next phase where the new products or 

services concepts are generated. 

  

2.2.7.5 Phase 4: concept development with lead users 

As we mentioned earlier, the main goal of 3M project team redefined throughout the lead user 

research project. Through workshops, 3M involved lead users, mixing them with team of project 

team members, managers and both technical and market specialists. Therefore the question spelled 

out in the workshop was “can we find a revolutionary low cost approach to infection control?” 

Consequently in the end of workshop concepts for six new product lines as well as new general 

approach to infection control were generated. Multiple concepts were raised throughout those 

workshops activities and more importantly, all concepts were accepted as they could be developed 

by existing 3M technology. (Hippel et al., 1999; Churchill et al., 2009) 

Besides that, based on what they had learned from lead users, the project team recognized the need 

for strategic change. In essence, the team realized that existing products provide only general 

infection control for everyone whereas different patients need different infection control based on 

their situation.  Hence this finding made them to realize that 3M needs to change its direction.   

In conclusion the lead user methodology made the 3M project team to firstly redefine their main 

goal and objective through better understating of market’s need, the important trend in the target 

market and also better understanding of the nature of the breakthrough they were seeking. Secondly 

through their achievements from lead user methodology, they developed a convincing strategy. 

Management, by evaluating those methods could indeed systematize the company’s development of 

breakthroughs (Hippel et al., 1999). The lead user methodology pushed them to change their 

direction and the entire business strategy as well to better and more successfully perform in the 

market. 
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2.3 Knowledge 

“Innovation has been described as a knowledge-creation process that arises out of social 

interaction. It is these interactions that provide the opportunity for thoughts, potential ideas and 

views to be shared and exchanged”.  

(Trott and Hartmann, 2009) 

 

2.3.1 Overview 

What constructs a firm, an organization or an entity, is the ability to gather and put together small 

independent parts that will elaborate to produce the necessary outcome. Those components vary 

from tangible ones as sources (facilities, labour force, people, equipment, etc.) to more abstract and 

intangible ones like values, vision, practises, narrative and so on (Coleman, 2013). Into this paper 

though, we have already dedicated our attention upon the people or as we have defined them lead 

users and workforce that operate in the firm. Nonaka and Takeuchi (1995) highlighted the 

importance of individuals as vital. The reasoning behind this allegation is simple to grasp. 

Individuals, besides their role of conducting routines needed, play a more resourceful role as they 

can produce ideas, novel thinking and knowledge.  To support such creativity Organizations should 

provide the space and the context to let the knowledge efficiently be generated and integrated 

(Yang, 2005). 

Knowledge Integration (KI) will be the main focus of this chapter. We will explore and understand 

the concept by breaking down the variables that constitute KI, enabling the reader to link the 

concept with Lead Users in innovation activities. The methodology raised in this part will be this 

thesis bottleneck and one of the basic analysis instruments in the case that will be studied. 

 

2.3.2 Breaking down knowledge 

In order to fully understand the full extent of the term, it will be better to compound it and analyse 

each part independently. Searching for a concrete definition, we came upon a business dictionary 

where general knowledge is defined explicitly as: 

“Human faculty resulting from interpreted information; understanding and learning that 

germinates from combination of data, information, experience, and individual interpretation” 

(Business dictionary webpage: accessed on 27/4/2016)  

 

We can see that there are several variables that construct knowledge. Understanding and learning 

the information confronted though, seems to be the starting point, a place where the scholar could 

find answers about where knowledge is hidden and how to acquire it. From early years, we are 

overwhelmed with information and images. Starting from the infantry life, parents are talking to 

juveniles / babies throwing them abstract words. However, the kid is not able to construct 

http://www.businessdictionary.com/definition/information.html
http://www.businessdictionary.com/definition/combination.html
http://www.businessdictionary.com/definition/data.html
http://www.businessdictionary.com/definition/experience.html
http://www.businessdictionary.com/definition/individual.html
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understandable sentences, not until it will be able to fully understand the context he wants to convey 

to the other part. This is a form of primary concrete knowledge known as communication, maybe 

one of the first acquired by every individual. Information exist everywhere waiting to be found, 

interpreted and transformed into knowledge. 

We will rely upon the fundamental knowledge literature developed by Polanyi, Nonaka as well as 

several scholars that devoted much attention upon the subject of our interest. 

 

2.3.3 Information as driving force of knowledge Creation and Integration 

 

2.3.3.1 Knowledge and Information 

It is widely observed that the society we live in has been gradually turned into a “knowledge 

society” (Nonaka, 1994). But as we have already mentioned, knowledge resides into information 

that have to be orderly processed in order to solve problems and produce outcome. Nonaka (1994) 

pinpoints that strong relation through a paradigm which suggests the input-process-output sequence 

of hierarchical information processing. However, this paradigm shows some rigidness towards the 

highly changing environment in which organizations operate. As a matter of fact, one should focus 

on the dynamic viewpoint of organizations instead of being solely solution-oriented. Thus attention 

should be paid upon what knowledge is being created by that information processed. The dynamic 

dimension of knowledge was reintroduced by Nonaka et al. (2000) within greater depth: 

“Knowledge is dynamic, since it is created in social interactions amongst individuals and 

organisations. Knowledge is context-specific, as it depends on a particular time and space” 

Multiple players can be part of this equation affecting information/ knowledge by different ways. 

Other players could hinder and prevent such transfer and integration while others could facilitate the 

creation of inter-connections between individuals and firms. In the retrospect, time-space matrix 

illustrates where and when should knowledge be “born” and “digested”. This is more abstract to 

conceive since information is all around us. Individuals interact, communicate and exchange ideas 

and notions every day throughout their social life. That indicates that knowledge can be developed 

individually through watching an online webinar, through reading an article in the newspaper or by 

having an inspirational talk with a colleague. 

The third element that we did not mention till now and is being emphasized by Nonaka et al. (2000) 

is that knowledge is context-specific. Information without a specific context is abstract images or 

words that have no meaning. Context gives meaning to the information processed by individuals. 

For instance providing to someone the telephone number “123456489” makes no sense at all to the 

receiver. By giving the number as it is, without a specific context, they are no more than irrelevant 

numbers in a row. However, we can alter it and create a phrase or an image where the telephone 

number is contextualized as “The telephone number of your boss is 123456789. You better call him 

as soon as possible”. By that way, the information provided (tel. number), got a meaning and now 

the information is complete and ready to be used appropriately. 
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2.3.3.2 Two Dimensions of Knowledge 

Nonaka et al. (2000), gives much emphasis on the two dimensions of knowledge as developed by 

Polanyi (1966). Classified into Tacit and Explicit knowledge, they illustrate two different types of 

knowledge illustrating different characteristics. The former one (Tacit), refers to the knowledge that 

has a personal quality and attribute. Knowledge that is really hard to formalize and communicate to 

other parties rather it demands extra effort to be conveyed. In other words, tacit knowledge resides 

in human minds through personal images and experiences. Nonaka (1994) refers to tacit knowledge 

as: 

“Tacit knowledge is deeply rooted in action, commitment and involvement in a specific context” 

In the contrast, the explicit knowledge is easier to be transferred and integrated among individuals. 

Usually it is easily being articulated, codified and acquired through different forms. Examples of 

such knowledge are the in-laws of a firm where all the norms, rules and requirements are explicitly 

defined through an articulated form (usually a booklet). Nonaka (1994), defines explicit knowledge 

citing Polanyi’s words: 

“Explicit knowledge refers to knowledge that is transmittable in formal, systematic language” 

In the study of Yang (2005), the author cites the analysis of Court (1997) related with the 

categorization that the author used to define knowledge. Court used General and domain specific 

knowledge, illustrating tacit and explicit knowledge respectively in the process of new 

development. That clarification was not been used by Nonaka et al. (2000). Besides that, he goes 

one step further defining a third category of knowledge, the “Procedural”. Procedural knowledge is 

nothing more than a mix of the other two knowledge dimensions that includes knowledge about the 

processes context when tasks are accomplished (product development). 

2.3.3.3 Knowledge Conversion 

According to Nonaka (1994), in order for the knowledge to be integrated and digested, that tacit 

knowledge has to be transformed into explicit and vice versa. Relying on that, he introduced a 

model to illustrate how two types of knowledge are converted to one another based on four 

knowledge conversion modes. The four conversion “modes” are; 1-  from tacit to tacit, 2- from tacit 

to explicit, 3- from explicit to explicit and finally 4- from explicit to tacit knowledge. In other words 

these four modes illustrate the processes that are conducted in order to convert the different types of 

knowledge processed. Later in his work, Nonaka et al. (2000), defined the whole procedure as SECI 

process. The initials of SECI stand for Socialization, Externalization, Combination and 

Internalization defining them for their attributes of knowledge conversion expanding knowledge in 

both quantity and quality. 
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Figure 8: Modes of Knowledge Conversion 

Source: Nonaka, 1994 

 

Socialization 

Socialization is defined by Nonaka et al (2000), as “the process of converting new tacit knowledge 

through shared experiences”. The socialization process, as the name reveals itself, occurs when 

individuals socialize through interactions, plays and generally hands-on experience gained from the 

field. It does not involve any form of written articulated knowledge rather through traditional 

dialogue interactions happening not only in the field of the firm but could entail the general terrain 

beyond geographical office facilities. That implies that socialization takes place beyond firm’s 

boundaries when involving suppliers, customers and other players that can transfer valuable shared 

knowledge. 

Externalization 

“Externalization is the process of articulating tacit knowledge into explicit knowledge” (Nonaka et 

al. 2000). Once more, tacit knowledge is converted into explicit by mutual interactions, while, this 

time the knowledge has the ability to be externalized after being properly integrated. The concept, 

in other words shows that once tacit knowledge has being obtained, it can be diffused to other actors 

and be the basis part of new knowledge. Nonaka et al. (2000), uses the term of crystallized 

knowledge, referring to that state of knowledge. 

Combination 

“Combination is the process of converting explicit knowledge into more complex and systematic 

sets of explicit knowledge” (Nonaka et al 2000). Through this process different bodies of explicit 

knowledge (databases, spreadsheets, files etc.) are merged and embodied together to develop a new 

set of explicit knowledge. Nonaka in his work points out that this mode of knowledge can also 

include concepts that have been decomposed in order to create systemic, explicit knowledge out of 

abstract or more complicated ones.  
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Internalization 

Finally, “Internalization is the process of embodying explicit knowledge into tacit knowledge” 

(Nonaka et al. 2000). Internalization reflects the capability of individuals to learn by doing. For 

instance, as noted before, explicit knowledge resided in documents, textbooks, in-laws, etc., can be 

used any time by individuals. By reading them and applying in the field work, they convert that 

kind of knowledge into internal tacit knowledge, an asset that can be used anytime in any space. 

Nonaka (1994), into his first attempt to analyse the internalization, related it with action, meaning 

that individuals have to act in order to limit down the redundant information existing and create 

internal assets that can be used effectively. 

 

2.3.4 Shifting between different types of knowledge 

A failure to build a dialogue between tacit and explicit knowledge can cause problems (Nonaka, 

1994). According to Nonaka, by employing pure combination or socialization has its demerits. 

Issues like superficial interpretation of existing knowledge, failure of crystallization or to embody 

efficiently knowledge as well as the limited shareability of knowledge illustrate some of the basic 

problematic issues that such approach poses. Organizational knowledge creation and consequently 

integration, take place only when all 4 modes are incorporated and are “organizationally” managed 

to form a continual cycle (Nonaka, 1994). In other words, by embodying various “triggers”, the 

company or the organization is able to pursue each mode at a time. Those triggers are tasks, 

processes, or even tangible things such like team building, dialogue and documentation 

respectively, facilitating that kind of knowledge conversion.  

 

Figure 9: The spiral model of knowledge creation 

Source: Nonaka, 1994 
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Tacit knowledge, which resides in individuals, has to be entangled into a more dynamic matrix 

where externalization and internalization modes are taking place into a constant dynamic interaction 

with the other two ones. The spiral model above illustrates how the interaction between tacit and 

explicit knowledge tend to become larger in scale as we move towards processes with more 

involved actors (eventually the organization). Mobilizing by that way all modes at the same time to 

interact altogether inside the same matrix, enables knowledge to be created and eventually 

integrated in greater organizational and even inter-organizational level. 

 

2.3.5 Knowledge integration 

Literature has devoted a number of studies to research and provide adequate answers regarding how 

to enhance knowledge integration. However, it will be better to continue where the previous 

discussion ended. 

Tacit knowledge exists in human minds, a type of knowledge that is challenging to be conveyed and 

grasped by receivers. Zhang et al. (2012), claims that 90% is the number that reflects tacit 

knowledge capacity, exists inside individual minds and is critical for the flaw of operational 

activities. If we perceive tacit knowledge as the input and new generated knowledge (may be 

explicit) as the output, there is need for a process existing in between to elaborate the outcome. This 

simple model was introduced by Berggren (2013), illustrating a simple form of the process.  

    

 

Figure 10: A simple model of knowledge integration 

Source: Berggren, 2013 

               

One of the first researchers who referred and tried to conceptualize the term of KI was Grand 

(Berggren et al. 2013) writing in his work: 

“Given the efficiency of specialization, the fundamental task of organizations is to coordinate the 

efforts of many specialists […] but transferring knowledge is not an efficient approach to 

integrating knowledge. If production required the integration of many people’s specialist 

knowledge, the key to efficiency is to achieve effective integration while minimizing knowledge 

transfer through cross-learning“ 

Inputs
Knowledge 
Integration 
(Process)

Outcomes
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This approach relied upon the need for a new way of dealing with existing knowledge and how we 

could optimally gain out of it. Yang (2005) cited Wijnhoven (1999) words and gave a more detailed 

interpretation of the term that fulfils better our requirements: 

“Knowledge integration is defined as creating, transferring, sharing and maintaining information 

and knowledge. Knowledge integration is the task of identifying how new and prior knowledge 

interacts while incorporating new information into a knowledge base.” 

The importance of KI has been stressed out by many authors. KI is a fundamental aspect by which 

firms and organizations can potentially gain competitive advantage and in some occasions, even 

sustain it (Yang, 2005). Companies which pursuit such advantage struggle with competitors for 

those variables and attributes that can give it to them. Kogut, Zander, Grant and Grandori (Berggren 

et al., 2013), they all argue in their work the importance of KI as a mean to outperform competitors 

in financial terms and fundamental role of it throughout operational activities. Moreover, KI has a 

strong impact on the pursuit of explorative and exploitative activities (Gassman et al., 2012). The 

success of pursuits and operations like these depends highly on the KI capabilities of firms. But 

what exactly do we mean by operations? Yang (2005) devoted a study about the impact of 

knowledge acquisition, product performance, organizational learning and knowledge dissemination, 

proving through experimenting hypotheses, the relation between them and KI. Summing up his 

study, there is a strong positive relation between all those points raised above where the effects are 

more visible as the volume of knowledge integration is being increased. 

 

2.3.6 “BA” – Utilizing knowledge 

One would claim that knowledge is abstract, and extremely challenging in terms of utilizing and 

successfully integrating it due to this characteristic. However, we previously cited Nonaka et al. 

(2000) words; knowledge is time and space specific. Individuals socialize, exchange ideas and 

knowledge, in various areas throughout their everyday activities. Nonaka gave an interpretation of 

the common space and time that needs to be developed between individuals to let knowledge being 

shared, created and utilized. This shared context is the “BA” (Nonaka et al. 2000). BA defines a 

borderless place where there is a possibility to come and go anytime, offering the capability to 

individuals to share their individual knowledge contexts. 
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Figure 11: The BA 

Source: Nonaka et al., 2000 

However, in order for that utilization to happen, two criteria should be fulfilled. Initially, as 

mentioned, those individuals should elaborate and integrate into a common space rather in distant 

unrelated ones. The second criterion is the common language. Since we refer to an interactional 

methodology of knowledge creation and integration, each part should follow some verbal norms. It 

is vital to establish a common language that is understandable from each side. Ba is emphasized as 

an efficient method for the KI purpose, due to the dynamic identity that illustrates. As Nonaka et al. 

(2000) pinpoints, BA takes place in both micro and macro level, implying that not only individuals 

change themselves inside the context of BA, but also the BA per se, evolves according to individual 

needs and particularities. 

 

2.3.7 Knowledge Integration Tools 

Giving an in depth analysis of what is knowledge and what kind of process is being followed in 

order to integrate knowledge, it is necessary at this point to identify all those “tools” that enhance 

and facilitate knowledge integration.  

 

2.3.7.1 Dialogue, Socialization and Collaboration 

Researchers have conducted numerous of papers investigating different tools that boost and 

facilitate knowledge integration. The most common of them are “Dialogue”, “Socialization” and 

“Collaboration” and last but not least, softer skills like situation awareness, mutual trust and respect 

as analysed by Dyer (2000), Nonaka et al (1994,2000), Zhang et al. (2012) and many others. 

However, other interesting tools have been emerged during analysis. Dyer (2000), focused through 

his study of Toyota, on two highly interesting aspects; multilateral and bilateral knowledge sharing 
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routines. These are forms of knowledge sharing and integrating methodology that rely upon the 

existing organizational networks. The network ties are being highlighted not only by Dyer but other 

authors due to the knowledge boundaries. Since the knowledge dimension go beyond organizational 

borders, networks and routines with other participants should constantly be built and preserved. At 

this point we cannot refer specific routines since each organization, firm or groups of individuals 

create their own unique set of routines that better meet their needs. 

 

2.3.7.2 Transactive Memory System (TMS) 

People tend to develop Transactive Memory Systems (TMS) within their networks (Zhang et al., 

2012). TMS is a system formed by individuals who play the role of an external memory for others, 

who, in turn, do the same, encoding memories and knowledge for others. The process that has been 

developed argues that TMS, incorporating social networks and tacit knowledge can increase the 

quality of tacit knowledge and enhance the knowledge integrated. This is achieved by increasing the 

ability of the individuals to access effectively and efficiently other's expertise through collaborative 

activities (Huang, 2009). 

 

Figure 12: TMS Conceptual Model 

Source: Zhang et al., 2012 

 

TMS incorporates three (3) dimensions (Zhang, 2012; Huang, 2009): 1- Specialization (the 

differentiated structure of member’s knowledge regarding expertise factors), 2- Credibility (how 

sufficient, useful and specialized the knowledge is) and 3- Coordination (how willing are the 

individuals to share the possessed knowledge and to what extent there is a platform facilitating the 

process). Those 3 dimensions play key roles on identifying those with the necessary knowledge to 

be retrieved. Furthermore, Huang (2009) emphasizes the level of the info quality as well as the team 

performance and how it is being positively influenced in most cases. 

Furthermore, TMS plays a vital role in cultivating trust among ego-centre knowledge networks 

where tacit knowledge integration is being challenged to be successful (Zhang et al., 2012). Social 

networks, promoting social bonding activities, seem to be the answer on how to enhance TMS and 

knowledge integration.  

 

2.3.7.3 Rotation 

Another tool that was discussed by Gassman et al. (2012) was the labour and managerial rotation 

method. That method suggests that workers and more specifically, managers, are constantly rotated 

Social Networks TMS
Tacit Knowledge 

Integrated
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in different projects and operations. The author pinpoints existing internal obstacles that exist and 

suggest the solution of temporary allocation as the solution to bypass them. It becomes more 

interesting having in mind that the same study is focusing on innovative (radical) projects. But how 

rotation process can possibly help? Reallocating the person of interest into different operational 

projects, he is able to gain valuable experience that will bring back to their former unit and provide 

a linking pin between the different operations happening. We stressed the importance of managerial 

involvement into this method due to the fact that they specifically can facilitate integration of 

greater quantity of knowledge through implementing routines, activities and making tacit 

knowledge gained explicit through his hierarchical position. The same results may serve the 

integration purposes also with cross-functional teams as Berggren et al. (2013) highlighted. In this 

situation, instead of continuously rotating the employees and managers, you mix them with the 

other teams and facilitate collaboration between those two entities. Berggren et al. (2013), as well as 

Nonaka et al (2000) pinpointed the importance of enhancing a fertile soil of collaboration among 

individuals but also, a platform for further improving those flows of knowledge. 

 

2.3.8 KI Capability  

Until now, it is being clarified what is information, how it is part of knowledge and some of the 

basic tools and mechanisms that enhance knowledge integration within and outside a company or an 

organization. The part that misses in order to draw the basic lines of our theoretical argumentation 

of the study is to analyse the KI capabilities of a firm. All those tools and mechanisms that have 

been previously raised facilitate KI to a certain extent. Mechanisms like routines, collaborative 

interactions, the BA and so on, provide a stepping stone between different individualistic contexts 

to be integrated successfully. Berggren et al. (2013) cites de Boer et al. (1999) words in order to 

define better knowledge capabilities as the: 

“Creation of new architectural knowledge through formal systems as codes, plans and procedures” 

 

2.3.8.1 Absorptive capacity 

Since dealing in this paper with lead users, external knowledge that we want to internalize is 

investigated. However, we will also face other internal challenges in our case study that we will 

touch upon later. For the former occasion, literature has developed the absorptive capacity theory 

(Cohen and Levinthal, 1990), the capability of a firm or organization to integrate external 

knowledge. According to absorptive capacity theory, the organization, in order to integrate external 

knowledge efficiently, the firm firstly need to invest on this function, enhancing its capacity to 

absorb such flow of knowledge and secondly, existing knowledge and competences to build upon is 

needed. To simplify those two criteria, an organization that intends to rely upon external sources for 

a possible competitive advantage, has to invest on creating a platform that will set the ground for 

such new knowledge analysis. It is not only important to be able to access external knowledge 

which we did not possess earlier, but the organization's ability to exploit it. The later criterion 

implies that in order to utilize the new knowledge, there is need for prior knowledge on the field we 

are dealing with, basic skills or even a common language. Those prior variables were raised and 

pinpointed by Cohen and Levinthal (1990) while developing the theory and argued that the greater 
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the prior existing background, the easier will be to integrate the new information. However, 

organizational absorptive capacity is not irrelevant with individuals rather path dependent (Lane, 

1998). Organizations rely on the prior knowledge individuals possess and the accumulative capacity 

of those defines the extent of organization’s capacity. 

The importance of internal communication was highlighted previously. Absorptive capacity 

basically relies upon communication streams in order to enhance the exchange of knowledge. 

However, into this theory, greater focus was paid upon the process. Cohen and Levinthal (1990), 

introduced the gatekeeper, an intermediate between the internal and external resources who is 

responsible of processing and facilitating the information flow. The link of the gatekeeper(s), 

however, in some cases may hinder the steady and effective stream. That is why, sometimes, those 

individuals, even though they fulfil all the three criteria raised above, they may not have diverse 

background rather coming all from the same field. For example, when lead users are coming from 

irrelevant fields, providing those explicit information to the gatekeeper, can cause confusion, 

mistaken those info as irrelevant and unworthy. In order for the new knowledge to facilitate 

assimilation, that knowledge must be fairly diverse, although still related, to permit effective, 

creative utilization of the new knowledge (Cohen and Levinthal, 1990). 
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3. Methodology 

 

3.1 Scope of study 

We conducted our case study in a small software company located in Linköping, Sweden. As 

previously mentioned, due to the confidentiality issues, we have changed the name of companies 

investigated in this study.  We defined the boundary of study by our desired theories including “lead 

user”, “innovation process” and “knowledge integration”. We studied a business to business 

relationship regarding lead user involvement, rather than business to customer (end users). 

 

3.2 Research Design 

 

3.2.1 Qualitative research, a Case study 

Due to the exploratory nature of our research study, we designed a qualitative research strategy. 

This method suits the aim of our study letting us to investigate the phenomena happened in 

innovation process. The advantage of qualitative method is that it focuses on naturally occurring, 

ordinary events, in natural settings. The focus of qualitative study is on a specific case, a focused 

and bounded phenomenon embedded in its contest which has strong potential for revealing 

complexity (Miles and Huberman, 1994). Since we did not obtain any numerical data through the 

studies, we cannot argue that we used a quantitative approach. The interview on the other hand, 

constitute the qualitative approach of the study as this focuses on personal accounts, observations, 

descriptions and individual insights of the respondents. 

We decided to conduct a case study as it is a field research method giving us the opportunity to 

investigate the phenomenon occurring with no intervention in a bounded context (Fidel, 1984). The 

aim of our study is to investigate methods or processes that have been used to integrate lead user 

knowledge in an innovation process via the empirical setting of Kronus Company. Case study could 

give us a comprehensive understanding of the events, allowing high flexibility as it does not require 

a rigorously pre-planned structure for observation and analysis (Fidel, 1984). In line with that 

Becker (1970) states that “case study prepares researcher to deal with unexpected findings and 

make her to adjust their ways and orientation as the study develops.”  Such flexibility enable us to 

use various data collection tools (semi-structured interviews, questionnaire and observation) when 

needed and also through iterative look for theories to make sense of new findings in the research 

process. Furthermore as our research question is “how”- type one, a case study suits best the aim 

and exploratory nature of the research (Yin, 2013). However it is noteworthy to mention that we 

conducted a retrospective case study rather than a real time one. The reason for that is an 

accomplished project could provide us sufficient data for assessment of phenomena such as 

innovation and the operations linked with the project. All actions are assessed after implementation, 

allowing us not only to draw personal conclusions but also get responses from all involved parties 

based on reflection of the results 
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3.3 Research process 

 

3.3.1 Inductive or deductive 

The inductive and deductive strategies concern the relationship between theory and research. 

However, sometimes, there is no clear-cut distinction between those two strategies (Bryman and 

Bell, 2015). Even though the qualitative research strategy in the context of a case study, is 

associated with inductive approach, the approach of our study cannot be considered either inductive 

or deductive. Framing it deductive is not entirely accurate since theories are not tested through 

developing hypothesis rather, through the investigation of phenomena we intend to understand the 

likely interrelationship between theories. On the other hand, it cannot be considered inductive either 

as theories in hand are not treated as something that have emerged out of the collection and analysis 

of data (Bryman and Bell, 2015). 

We started our research by reviewing the relevant literature regarding our interest revolving around 

three main concepts: innovation, lead user and knowledge integration. Then the research question 

was designed based on the perceived gap in theories. Through this study, our aim is to discover and 

analyse the type of user involved and identify the KI tools employed in the different stages of the 

innovation process. For that we conducted a case study within Kronus Company where they had 

been recently developed an innovation product (software) which a company user was involved in 

the innovation process. In this sense this company was chosen since it fulfilled our two main criteria 

regarding the defined research question. While data was gathering through conducting interviews 

and observations, we analysed data and looked for theories to better make sense of the phenomena. 

Through an iterative and back and forth approach we gathered relevant theories supporting us to 

identify the existing patterns that could assist us to develop a concert conclusion. 

 

3.4 Data collection 

 

3.4.1 Theoretical Data 

In order to achieve high quality of results, we gathered the most relevant theories reviewing 

textbooks, academic articles, published thesis and secondary data obtained from previous studies 

and generally every source that could portray a trustworthy reference. The chosen sources are all 

academically adequate materials that were gathered through the university libraries of Linköping 

Universitet and Syddansk Universitet. Further references were retrieved through internet web in an 

electronic form. The areas of literature that were touched upon and investigated thoroughly are; 

Innovation and Innovation processes, Lead Users and Knowledge Integration process and tools. 

 

3.4.2 Empirical Data 

For the direct data collection we used semi-structured interviews, questionnaire and observation 

techniques. The main data however, have being collected through interviews. Amy Blackstone 

(2012), stresses the importance of interviews as a valuable source of data-gathering process directly 
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from the field of investigation. Interviews gave an insider’s look on the company and their 

operations, enabling us to gather all the data relevant with the innovative technology, the 

collaboration occurring in the firm and procedures applied throughout those operations. 

 

3.4.2.1 Semi-structured interview 

Before conducting interviews we created an interview guide including questions regarding the main 

focus concepts. Since we needed rich and detailed answers, semi-structured interviews allowed us 

to be flexible deviating from the guidelines (when necessary) to ask new questions that follow up 

interviewees’ replies or even change the order of questions (Bryman and Bell, 2015). Follow-up 

questions were sent to each responder through e-mails or direct communication. That allowed us to 

complete incomplete answers and cover areas where uncertainty issues were emerged. All 

interviews lasted approximately around 1 hour each, based on a specific agenda of questions upon 

three main fields of investigation. However, according to the discussion pace, multiple 

heterogeneous follow-up questions were raised, generated by the discussion. The interviews were 

recorded and afterwards transcribed (See Appendix 1). 

The first interview was conducted with the COO of the company. Purpose of this introductory 

meeting was to explain and clarify the aim and objectives of the research. A brief overview of the 

company, the employees and the established operations, collaborations and partnerships of the 

company were given to us by the COO. This allowed us to draw a short summary of what was in 

stake, what existed and were the research could possibly focus upon. 

Moving forward, three more interviews were conducted; one with the project manager, one with the 

IT engineer (both are involved with the project) and the last one, a more focused one was with the 

COO. That gave an insight of the project process, enabling us to investigate the knowledge 

integration process and how it is being currently implemented based on the unique personal 

perception of each party. Touching upon different scales of the hierarchy allowed us to have a wider 

perspective when doing the analysis. In addition, all interviews are interconnected and cannot stand 

alone rather, each one of them “has meaning only in terms of other interviews and observations” 

(Bryman and Bell, 2015). 

 

3.4.2.2 Questionnaire 

The innovation and knowledge process we are investigating is a dynamic interaction between two 

different entities. That created the need, besides the firm’s viewpoint, to also incorporate into the 

study the standpoint of the customer (Lead user) in other to gain knowledge in a holistic aspect. Due 

to time and geographic issues, arranging interviews with the customer’s employees was 

challenging. By developing a questionnaire, we approached the customer in an alternative way, 

covering the three main studied concepts through the questions included there. The questionnaire 

was initiated and launched online for better access by both us and the respondents employing 

“Survey Gizmo”, online software. It was shared among two customers of Kronus; one which was 

the focus of our study and the other client that kindly filled the questionnaire regarding a past 

collaboration with the company. 
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In the meantime, using the data gained from the questionnaire, allowed us to partially redesign the 

questions for follow-up interviews with Kronus. Enabling interviews and questionnaire to elaborate 

together and complete each other when needed, enhances the accuracy of the generated results. The 

aim of the interviews and questionnaire was to identify all those aspects that are concealed behind 

the facts. By that way, we can focus identifying those patterns that will achieve the objectives of the 

research. 

 

3.4.2.3 Observations 

In order to better understand the situation and the outcome of the innovation process studied 

(product), we also had company tours in order to observe real time operations but more 

significantly, to receive a detailed demonstration of the product. Different phases were introduced 

such as, development, testing, software running and so on. That gave us an opportunity to better 

grasp the context in which the innovation solution has been developed. Through laboratory 

observation we were also able to see and get a detailed explanation of how the software runs. The 

observations together with study of empirical secondary data enabled us to better make sense of 

data gathered through interviews and questionnaire. 

 

3.5 Trustworthiness 

 

Trustworthiness is an important aspect within the qualitative studies. The researchers always acted 

as outsiders to the company in order to maintain a neutral stance towards any stimulus that could 

threaten the integrity of analysis and results.  To pursue the trustworthiness of study Guba 1981, 

introduces four criteria that should be considered by qualitative researchers. These criteria 

correspond to qualitative measures employed by positivist investigators as follows: 1- credibility 

(vs. internal validity) 2- transferability (vs. external validity or generalizability) 3- dependability 

(vs. reliability) 4- conformability (vs. objectivity). Each of these criteria will be further explained 

and the provisions employed to achieve them will be introduced. 

 

3.5.1 Credibility 

Lincoln and Guba (1985) argue that achieving credibility is one of the most important measures, 

making sure that the research investigates what is supposed to be investigated or studied.  Therefore 

this is one important factor in establishing trustworthiness.  Merriam (1998) explains credibility as 

dealing with the question of “how congruent are the findings with reality?”  In line with that 

Lincoln and Guba (1985) introduce techniques that qualitative researchers can use for establishing 

credibility. According to the scope of our study we used some techniques to meet credibility 

measures as follows: 
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3.5.1.1 Triangulation 

This technique refers to usage of multiple data sources in an investigation to facilitate better and 

deeper understanding. This is because of the probability that a single method can never adequately 

shed light on a phenomenon (Robert Wood Johnson Foundation, accessed on 17/05/2016). 

Triangulation involves using different methods such as observations, individual interviews and 

reviewing relevant documents (Lincoln and Guba, 1985). To triangulate our findings from semi 

structured interviews we also conducted a questionnaire among two main customers of Kronus to 

test and also better formulate our findings.  The company visit including the observation of the 

laboratory where the devices existed and software was running gave us opportunity to better grasp 

the context in which the innovation solution has been developed. Through laboratory observation 

we were also able to see how the software actually works by observing its appearance and function. 

The observations together with study of empirical secondary data enabled us to better make sense of 

data gathered through interviews and questionnaire.  

Triangulation can take shape in another way through the involvement of different hierarchical levels 

during the interviews. In order to have a more consistent, unbiased and objective approach of the 

situation, the interviewing sample we chose was based on the three main scales of hierarchy. In our 

occasion those are: The COO of the company, The Project Manager and an IT employee of the 

project investigated. 

 

Figure 13: Triangulation based on the three hierarchy levels 

 

3.5.1.2 Tactics to help ensure honesty in informants 

We ensured that data collection sessions involve only those who are willing to participate. We 

actually took this notion into account when addressing our participants giving them the opportunity 

to leave the study at any point without further explanations.  We also pointed out that they will not 

be subject to confidentiality issues. If any subject requested disclosure of his/her identity or any data 

generated from interviews, we could eliminate it after discussion. We also indicated that there is no 

right or wrong answers to questions as far as they freely explain what really happened through the 

innovation process and their experiences (Shenton, 2004). 

Subject No1
COO

Subject No2 
Project Manager

Subject No3     
IT Employee
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3.5.1.3 Member checks  

This method in fact measures the accuracy of the gathered data such as transcribed interviews. In 

order to achieve that, we sent the transcribed interviews to the responders in order to check if their 

words match with what they actually intended to say (Shenton, 2004). We comprehend that 

sometimes responders, due to exhaust, high pressure or misinterpretation of the question, may give 

a controversial response that could possibly alter some specific interview dynamics. By giving them 

the chance to re-evaluate their responses and come back with a supplementary response based on 

them, we offer a second chance to all parties to improve the shared information. By that way, not 

only the quality of results is being improved, but also it increases the credibility of the researchers 

towards the company and the responders who are perceived as trustworthy individuals. However, 

we checked that the content of responses has not been considerably altered after being checked by 

interviewees. 

 

3.5.2 Transferability 

Transferability is the degree to which the findings of one study can be generalized or applied to 

other situations (Lincoln and Guba, 1985). Although qualitative studies are almost limited to a 

specific field or particular context, Stake (2005) argues that there can be possibilities that similar 

situations also exist somewhere (Bryman and Bell, 2015). However, we think that our findings are 

contextual and specific to the particular environment and individuals which were involved in our 

study (Shenton, 2004). In order to meet transferability, a “thick description” (Geertz, 1973) of 

studied context should be developed (Bryman and Bell, 2015). This enables other researchers to 

evaluate whether the results are transferrable to other similar conditions. Even though in our paper 

we tried to provide a description of the context and process of study, as clear and detailed as 

possible, we cannot claim that we have created what is known as “thick description” to meet 

transferability criteria. 

 

3.5.3 Dependability 

Dependability is the criterion to measure that, if the study was conducted again with the same 

methods, in the same context and with the same participants; the same results would be obtained 

(Shenton, 2004). In other words, the same strategy could be employed by future researchers 

generating the same results. We intend to reveal to the reader, every strategy and action undertaken 

with each particular part. Purpose is to render those strategies adequate to be looped again with the 

same success and efficiency. However we should bear in mind, since the social context and 

individuals involved in the study naturally are changing over time, the result from repeating the 

study might not be thoroughly the same. 
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3.5.4 Conformability (Objectivity) 

This examines the objectivity of the results. However in some field of study (such as business and 

social studies) obtaining a real objectivity is rather difficult as instruments are dependent on human 

skills and perception (Patton, 1990). In order to meet conformability, we tried to ensure as far as 

possible that the study findings are the experiences and ideas of respondents rather than our own 

characteristics and preferences (Shenton, 2004). 
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4. Discussion/Analysis 

 

Into this section, we will try to elaborate two basic parts of this paper into one. The first one is the 

case studied about Kronus and the findings generated out of the questionnaires and interviews with 

the different actors. The second part, that is planned to be included, is the discussion and analysis of 

the findings. The reason of choosing such approach relies upon the simplicity and flexibility that 

allow researcher to analyse the facts instantly, relating them on the spot with both literature and 

secondary data that have already touched upon. Due to the different angles that have to be analysed 

before reaching the answer of our RQ, the approach will allow to connect and solve complex issues 

that may emerge, providing directly answers when needed. 

 

4.1 Analysing of Kronus 

 

Kronus is one of Sweden’s main actors on TV box-set software development and testing, operating 

at most within B2B context. Operating since 2006, the company has developed software and 

conducted numerous of testing for the biggest TV providers in the Scandinavian region as well as 

big TV producer clients like Sony and Samsung (Certification process testing). The company 

employs mostly technical experts within the area of software development and surveillance. Besides 

those expertise, the management team supports its operations through teams of sales, finance and an 

H&R department. The later one is being provided by a partner and at the same time customer, 

Magento. Kronus is steadily growing the past years aiming for further considerable growth goals in 

the forthcoming years. More specifically, having currently almost 20 technical employees, the 

number steadily increases approximately by 1 extra employee every fiscal quarter, responding to the 

project needs and workload. Correspondingly, the future expansion goal of the company was shared 

with the research team of this study, which is the establishment of subsidiary offices in Germany, 

targeting the existing market there. 

Kronus is known for its skilled employees, highly knowledgeable within number of software 

development disciplines. Thriving in a highly competitive area of Linköping, the technological park 

of Mjärdevi, they operate not only in an internal competitive environment but rather the whole park 

has an impact on them. Throughout the conducted interviews, employees referred to the tight 

relationships they have developed with other employees from different companies around the area. 

At the same time, Kronus was recently bought by Magento, internalizing the testing operations and 

their expertise. However, this was not perceived at all as a buyout by anyone discussed about it 

within the company, rather, more like a fruitful partnership, always highlighting the independence 

that they experience in every aspect of their operations. 

Bearing this in mind and providing the above overview of company, we will describe and analyse 

the project undertaken by Kronus step by step from different perspectives to understand the reason 

behind that and consequently to answer the research question . We will discuss the category of 
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innovation that the product can be characterized, as well as the customer’s role in the innovation 

project. We will also discuss why the customer can be considered an “intermediate lead user”. 

Finally through relying upon the knowledge integration models, we will focus on the relation of 

them within the company, we will discuss if and how identified ‘intermediate lead users’ impact the 

company’s knowledge integration. 

 

4.2 The innovative product 

 

Kronus operates basically within the area of testing. The nature of their operations varies according 

to client needs. By hiring Kronus, clients allow them to run multiple tests in order to improve the 

product or the software, providing by that way high quality services to them. However, testing is 

not the area of this research. We chose Kronus due to the product that is being developed for the 

client Omatic. Kronus had developed multiple close and long collaborations with different 

broadcast companies as previously mentioned. However, none of them were involved in the 

development of a new and innovative product rather testings. Kronus seemingly was not able to 

identify such potential opportunity based on the emergence of the new type of need in the broadcast 

market. Accordingly, they were approached by their customer asking them to develop a final 

solution to meet that need.  

In November of 2015, Kronus collaborating with the customer developed an innovation catching up 

tool for real time monitoring of delivered service by the broadcast company. However, before 

development of the new tool, there had been similar catching up tools in the market. As the 

responders highlighted, former tools involve very complex systems based on HDMI cable while the 

new one is a web-based where surveillance occurs through browsers. The idea relies upon a tool 

that helps the surveillance of transmitting channels in real time. That enables the operator to detect 

the problem and fix it instantly, a procedure that usually takes no more than two hours. In case the 

tool detects some flaws on the system, it gives a signal to the operators of the existing problem. 

Someone may question if we are talking about the same product with some differentiations. 

However, the project manager stated: 

 

“We were talking about a completely new thing! [In previous tools] you had to do more 

image recognition which is kind of hard things to do. In the web it's quite easy. The 

current product is more of an IT while other uses more complex systems. It’s a more 

expensive tool and more complex because of the HDMI. You have to do more image 

recognition which is kind of hard things to do. In the web it's quite easy.” 

(The Project Manager) 

Even though the new tool has not incorporated great amount of new knowledge or breakthrough 

technology (Grant, 2008), utilizing the existing technology Kronus has developed a cheaper, 
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quicker and more efficient solution. Therefore what has been developed by Kronus can be 

considered an innovation solution. It also has been considered as innovative product by the Kronus 

main customers. Customers’ also claimed that the new product calls for new technological 

investments. Although it does not satisfy an unmet need in the market (Lettl et al. 2006), the 

existing tools are becoming less compatible with the technology advancements and the service 

broadcast companies provide. Thus we can say the new type of need has emerged in this market that 

Kronus could successfully satisfy it.  

Due to the fact that the new product did not exist before and that it relies upon incorporating 

existing technologies in an innovative way, it was quite difficult for the interviewees to frame it as a 

specific type of innovation. The project manager quoted: 

“[…] we were talking about a completely new thing! …We cannot claim to be a radical 

since the technology is quite pretty straightforward.  The lines of code are pretty easy... 

However, the usage of the product has absolutely changed” 

Whereas the IT employee said: 

“It was a new product but we constantly change and improving it.” 

 

An innovation can be located on the continuum with two extreme ends of radical and incremental 

where the level of knowledge embedded in it can make distinction between incremental and radical 

(Dewar and Dutton, 1986). Recognizing such distinction depends on manager’s and employee’s 

perception of the degree of departure from the previous knowledge. Considering the Henderson and 

Clark (1990) innovation matrix, since the new tool incorporates new components that did not exist 

in previous similar tools, the new technology can be considered as modular innovation. However 

we have to mention that part of the system and linkages between components have also changed, 

although not considerably. If we perceive that simultaneously modular and architectural innovations 

have happened, then according to innovation matrix we would have radical innovation. But since 

from the one hand the dominant change has been applied to components, rather the configuration of 

those components and from the other hand the new tool in the empiric context that does not fully 

exhibit radical innovation attributes,  it can be mostly considered modular located somewhere close 

to radical innovation. We can see that due to the observed overlap we have faced an occasion that is 

difficult to make a clear distinction between the types of innovation. Once again, it is upon the 

involved parties’ judgment (Henderson and Clark, 1990).  

 

4.2.1 Openness towards innovation 

We claim that throughout the development of the product the customer contributed to a great extent 

so that this innovation becomes reality. However, what is their perception about such collaboration? 

The results generated from the questionnaire indicates that, both customers asked, are open and 

highly interested to a more direct collaboration with the company. Their responses also showed the 

amount of time that they are willing to devote on such collaborating, ranging from when needed 
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(this could be interpreted as in daily basis), up to frequent everyday feedback and collaboration. 

They have a quite clear reflection of their knowledge advantage, which lies upon user information 

and technical knowledge and skills, intriguing their interest to offer those attributes for the sake of 

improvement.  

 

4.2.2 The Customer role in innovation process 

The customer (Omatic) contributed in different stages during innovation process. They particularly 

played a significant role in the idea generation and prototype development. What emerged from the 

interviews and the questionnaire distributed to Omatic, enabled us to have a better understanding of 

that collaboration, identifying to what extent they were part of the new product. From the initial 

stages, Omatic had a specific need which to satisfy it, they developed a preliminary in-house 

prototype. To develop their idea into a final functional product Omatic approached Kronus due to 

their experience and expertise. Kronus philosophy is to tailor everything according to customer’s 

needs. Although Omatic’s request did not seem sophisticated in terms of technology, they had 

significant issues in terms of simplicity and time efficiency. 

“Of course there are big firms doing this (operation) but it’s expensive and takes a lot 

of time. We were working with them for a long time and they asked us, can you do 

something quick? So we thought let's do it like this, so we did this instead.” 

(The Project Manager) 

“The idea came from Omatic, they had some difficulties with the catch up, it’s a 

broadcast company which shows and stuff on the web and they had some problems with 

those issues regarding catching up. They weren't available for the user so they asked us 

to develop, test and fix them”  

(The IT Employee) 

We can see that Omatic had an important role in the idea generation since they felt the need. That 

was the driving force to develop a preliminary prototype and then get in contact with a company 

that specializes in the area and is able to deliver the desired outcome. Besides that and more 

importantly, Kronus is an open minded firm to such recommendations. Nevertheless, their 

contribution was not terminated there. Although the development of the prototype into the final 

product was totally taken over by Kronus, still an open line of communication was kept between 

them having direct collaboration in the following stage. Through the interviews, we identified that 

the customer is also involved in testing phase through double loops of feedback occurred between 

customer and firm. 
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Figure 14: The three stages of ILU contribution in the development process 

 

4.2.3 Communication Methods 

As previously mentioned, the customer has taken over variety of roles in innovation process. It is 

important though, to get into more details about how the information needed to assist the IT 

employees and generally Kronus throughout the innovation process, has been exchanged between 

these two sides. We identified that feedback take place through multiple ways of communication 

and dialogue. Throughout the initial discussion between the COO, the relevant Technical managers 

and the customer, a list with all the features that could be added to the preliminary prototype was 

given to the later party. Keeping a formal procedure, counter propositions are being followed by 

each side until they reach a certain break-even point where the requirements seem to be feasible. In 

the meantime, an open line of communication exists among all the employees of the company and 

the clients, where the ideas are distributed, discussed and assessed. Each employee excels in 

different areas, filling each other’s drawbacks.  

After that discussion, we enter the implementation stage of development and testing. That is where 

the line of communication takes another form. Kronus employed means like emails and telephone 

conference calls to exchange feedback and ideas. Those were usually distributed to every party that 

was involved with the project, allowing transparency to every single part of the chain. The IT 

employee revealed the frequency of those emails and his flexibility to contact the customer 

whenever he felt like he needed clarifications. Permission by the project manager or the COO is not 

a necessity. The whole procedure can be interpreted as a time efficient solution. Problems and 

questions emerge all the time but that seems not to be a problem for Kronus which promotes the 

constant communication with the customer. 

“I will take under consideration any suggestion and feedback from customers. We do 

that all the time.  We have to listen to the customer.  That was the deal with the 

omatic.  We showed them early what we do and we received feedback seeing what they 

like and what not. We are still working and developing the product through feedback 

and modifications we make” 

(The IT Employee) 

 

 

Ideation

Prototyping

Testing/feedback
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4.2.4 Innovation Model 

As previously explained, market need information was not gathered by company through typical 

marketing research rather it was expressed directly by an intermediate customer in the leading edge 

market. To meet customer’s requirements, Kronus employed the existing technology to develop a 

new type of solution which is fundamentally differed in nature with the existing tools. The 

developed solution serves the existing market area through different ways which are cost, time and 

user-friendliness efficiencies. Hence the innovation can be considered to some extent a market pull 

innovation, an outcome unrelated with market research approach. It is driven by the user in leading 

edge market who has felt the need for a new type of solution. The new solution is essentially the 

outcome of close collaboration between Omatic and Kronus. 

Accordingly, the innovation model differs from the market pull linear model.  In Kronus process, 

market pull and technology push are combined and feedback loops between and across the stages of 

innovation exist to directly meet what the customer needs. Accordingly, the process exhibits 

analogies to Chain Linked Model to explain the situation. Nevertheless, the dynamic network 

existed in the Kronus innovation process where customer plays a significant role, differs it from the 

chain linked model including partially features of Cyclical Innovation Model.  Another difference 

lies upon the ‘identification’ of the potential market’ phase to initiate the innovation process, as the 

actual market exists from the very beginning. This fades to some extent the importance of the last 

stage which is commercialization. This is because the product has been initially developed based on 

actual customer needs which finally will be sold to that certain customer (Omatic). According to our 

findings we developed an innovation model to describe the process by which the new software 

developed:    
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Figure 15: User dynamic involvement in innovation process 

 

4.3 Customer as intermediate lead user 

 

The customer has played a significant role taking over different stages of innovation process 

including ideation, prototyping and having contribution in testing stages.  Besides that, relying upon 

the questionnaire distributed, the customers in their turn emphasized that they have ideas that have 

been frequently recommended to Kronus and other previous partners. In their turn, claimed that 

sometimes those were not implemented. However, this is quite debatable, considering the quality of 

the idea but also other factors that we cannot assess by the questionnaire. We also identified that 

they had previously developed other in-house solutions to satisfy the needs that could not be 

satisfied through existing products in the market.  

Taking all these facts into account, we tried to understand if and to what extent the customer 

embodies the “lead user” characteristics defined by Hippel (1986). Regarding the first characteristic 

- they experience needs that will be later experienced by many other users in the market – the nature 

of need experienced by customer was not totally new rather they understood that existing solutions 

were not any more efficient with the service that was provided in the market. The experienced need 

by itself was originated from the end users in the market. Being aware of Kronus experience, 

knowledge and skills, built upon their relationship, they collaboratively developed a prototype and 

requested to refine it into a functional final product. In our case, since Omatic would benefit from 

innovation more than Kronus, great part of the idea was generated by them, supporting the fact that 
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Lead Users are the source of innovation (Lüthje and Herstatt, 2004). Such innovation can be 

considered as of importance, because as it has been developed based on what the user exactly needs, 

it will be attractive for similar users in the market as well (Von Hippel, 2005).  

Since we are studying a business to business relationship, the customer in our case, is an 

intermediate user and not an end user. Considering the second characteristic - they benefit directly 

from developing solutions to their needs and so may innovate - an intermediate user (broadcast 

company) do not directly benefit from the innovation, rather their business can benefit from it. It 

means that the innovation would improve the quality of the service and such improvement would 

enhance the entire business performance. Similar pattern can be found in other cases studied by 

other scholars. For instance, regarding the previously mentioned surgeons who developed 

innovative medical equipment (Lüthje, 2003), even though it can be claimed that they directly 

benefit from the innovation, in fact they additionally benefit through enhancing the operation 

quality or accuracy. In essence, they improve what they are doing as their own carrier. Same pattern 

can also be spotted in other cases where it is proven that lead users benefit from innovation as it 

somehow improves the entire business performance.   

Furthermore, having deep understanding of what they lack in their field of performance, and more 

precisely having richer needs information enabled the customer to define the solution characteristics 

and frame it through developing a prototype (Lüthje and Herstatt, 2004). Through day to day 

dealing with their end users, and using the relevant equipment, Omatic had obtained such need and 

use information that Kronus was not aware of it. Since customer initiated to transfer the sticky need 

and use information -which were essentially costly for Kronus to transfer- and also solution 

information they had, Kronus did not have to put much effort on that. In sum, the new product is the 

result of the conjunction between the deep understanding of needs from customer, deep 

understanding of new technologies and the implication expertise from the side of Kronus. 

Regarding such collaboration the project manager pointed out: 

“Maybe they can help us out broaden our contribution to other customers. If we have 

customers collaborating with us it would be definitely in favor of what we can possibly 

offer to other customers.  They could give us feedback about what we don't know how to 

do.” 

Putting together all the evidence we discussed here, we can conclude that the customer in our case 

can be considered “Lead User” and due to its intermediate role we frame them as “Intermediate 

Lead User”.         

 

4.3.1 The importance of Customers’ involvement 

Through our investigation we perceived that everybody considered customers involvement as 

highly lucrative for the success of the product. Each one of the interviewees identified the area 

where he/she has a disadvantage towards them and through different examples gave their opinions 

of how they could further assist their operations and in what sector they could possibly be more 

efficient. More specifically, starting from the top of the hierarchy, the COO faced an issue with 

product business model. He quoted: 
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“Their involvement was quite high. We did not understand how to secure their needs. I 

would say that we worked different business models throughout…. There is two different 

views here, one is the user view and the other the technical view. We are good at the 

technical view but unable to get into the customer philosophy. We would like to have 

more customer involvement. It will be always easier to sell it to customer as long as we 

know what they want.” 

(The COO) 

On the same page seemed to be the project manager who also identified the lack of knowledge 

regarding customers. Customers seem to be an unidentified variable entirely blurry for them and 

their operations. There is a tendency to be believed that this area (IT) has the less interaction and 

knowledge regarding customers since they remain focused on developing according to their own 

perception upon disadvantages of the product. This indicates that individual within the company are 

bounded by their current knowledge and experiences which portrays the “functional fixedness” 

effect applied to the company that seemed to be an issue. With his turn, the project manager quoted: 

“I am more like a technician here. I think there is something we don't know, something 

that has value for them. Maybe they can help us out broaden our contribution to other 

customers. If we have customers working here with us it would be definitely in favour of 

what we can possibly offer to other customers.  They could give us feedback about what 

we don't know how to do.” 

Finally, reaching the bottom of the hierarchy the same approach was expected to be raised by the IT 

employee. However, it was a surprise that he identified another area where focus should be placed. 

Due to the fact that he was working a little bit more than half a year for the company, he felt that 

customers may be more knowledgeable that he is. He mentioned that customers have greater 

experience upon their own products or those that were actually using. That makes them a source of 

information that the individuals in the IT department do not possess. They basically deal with the 

development of the software but the software relies upon a need that the customer, a factor that 

should be taken under consideration by every developer. 

 

4.4 Integrating Knowledge 

 

Being a knowledge intensive firm, a critical issue for Kronus is to use the proper knowledge 

integration tools for two basic reasons. First, to successfully obtain the great flow of information 

received from any internal/external actors and second, to be able to internally digest the information 

acquired. To grasp the impact of these tools on the entire knowledge integration process, they must 

be studied within a framework or model. This will enable researchers to understand the contribution 

of these tools in the transfer of units of tacit and explicit knowledge and the conversion of them to 

each other. For that reason, we analyse how knowledge is transferred and converted within the 



SMIO 2016                                                                                                             ISRN: LIU-IEI-FIL-A--16/02291--SE 

 

55 

 

company using Nonaka et al. knowledge conversion model (2000). Within this model we will also 

analyse where and how different KI tools are employed. 

 

4.4.1 Conversion of tacit to tacit knowledge (socialization) 

As it is common, in Kronus case, the conversion also happens through socialization which is based 

on the informal interactions and hands-on experiences obtained from the relevant field (Nonaka et 

al., 2000). For tacit knowledge to be transferred and shared, there should be a common platform or 

a common language at place. Since we are dealing with a small-medium size technology-oriented 

company which is fully manned by IT experts, the processes and the routines followed are mostly 

informal and employees are mostly coming from the same area of expertise. This latter one, results 

in the creation of a common language and platform enabling the knowledge sharing through 

interactions. 

“Kronus is a small firm so we just talk to each other. We mainly have informal 

interactions and not that much formal ones…. basically here we are right now only IT 

guy. … As a firm many of us are sharing offices, working in groups so we socialize with 

someone regularly.” 

(The Project Manager) 

Such common language even exists when it comes to collaboration with their customers involved 

IT individuals, allowing a frictionless communication in matters of language and understanding. 

Dialogues and wide range of informal interaction and communication within the company (for 

instance during the coffee breaks) and even with external actors (customers, consultants through 

their collaborations) facilitate the knowledge conversion of tacit to tacit. Throughout the innovation 

stages, existence of such platform enables the company to easily understand what their customers 

need when they express it. However, what emerged out of interviews, the level of communication 

increased throughout this project. The new project, due to its innovative and more complicated 

nature (compared to testing), calls for constant dialogue about aspects and variables that have to be 

changed and improved. Communication happens not only in team level, rather in general company 

level, result of the need for further inspiration and assistance. 

“Usually [when we] contact with other guys from the other company, we have the same 

language and the same understanding….We're talking about details all together 

(Company level)” 

(The Project Manager)  

“He (the project manager) mails me or talks to me about the proposition and we discuss 

it together if we can do it or not...  I usually speak to people here and the company that 

are close to me...I would speak to other IT guys around here or someone from Magento 

if I need inspiration” 

     (The IT Employee) 
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Further we can see that through the existing interactions and also the created network, Transactive 

Memory System (TMS) has been developed. As the IT engineer pointed out, the network expands 

even beyond the company’s direct collaboration with other actors. Employees’ interact with their 

own personal network of friends with similar expertise even outside the company. 

“I have a lot of friends here in the area dealing with different things relevant with my 

work.  I would approach them since they are doing similar things. This is my network in 

the same (programming) area. We have a common language.” 

(The IT Employee) 

The developed TMS enables employees to access other expertise’ knowledge and use it when they 

need it. It also enables them to know to whom to refer when they need certain knowledge. As we 

observed and earlier mentioned, the required platform exists and individuals involved in TMS, tend 

to share the possessed knowledge (Huang et al., 2009) In respect of that, the IT employee states: 

“I have to learn from guys around here. There have been working previously with 

projects around here. …  Some people are specialized in some certain things.… I know 

where to go and who to ask if I need any help” 

The first individuals that were approached by any of the parties involved with the project were the 

project manager and the COO (not to that extent as the former one). That indicates another 

important role that they both played between the customers and the company. Both of them were 

the “gatekeepers” of the basic information shared in the initial stages of contacting while setting the 

ground of their collaboration. At the same time, they had direct communication with the customer at 

any point of the project. Gatekeepers tend to be the initial parties that acquire, analyse and spread 

the information to the necessary individuals, facilitating a proper KI process (Cohen and Levinthal, 

1990). At the same time, they increase their knowledge capacity by constantly building upon their 

existing one.  By that way, all parties know where knowledge is being resided and can be retrieved 

when needed. Customer’s involvement into operations created that need for an intermediate who is 

responsible for such information processing. Previous operations regarding testing, were more 

routinized and obsolete, procedures that did not require such dynamic involvement of other entities.  

“Alex (Project Manager) has worked a lot with Omatic so he was really familiar with 

the whole concept the company the customer all the terminology.  He has worked with 

them for a long time. He knows them well and there's a good contact between them so 

he handles the contacts.  He has a good knowledge of the whole situation.” 

(The IT Employee) 

 

4.4.2 Conversion of tacit to explicit knowledge (externalization) 

Regarding this stage we can see that through holding formal and regular meetings (once per month 

at least), workshops or information wikipages, company’s leadership tries to convert the 

accumulated tacit knowledge into explicit. Among them, workshops and wikipages emerged during 

the innovation project. Workshops, which are taking place once per six months -as COO pointed 
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out- are in order to enhance their knowledge upon important aspects of their project work. 

However, the success of this measure seemed not to be quite positive. Through interviews, the 

negative aspects of this measure were revealed. First of all, no proper documentation occurs during 

meetings and workshops. Besides that, employees essentially are reluctant to put a lot of effort on 

them. COO asserts that this is the result of lack of time and heavy workload: 

 “The tendency was that the people did not spend time reading those wikipages. That 

means that the implementation did not work that well. Then, we tested having 

workshops. Usually people that has the most knowledge with the customers has the least 

time to spend.. .. If we have bigger things where we need instructions, then we can put it 

on the internet. Those can be everything relevant with knowledge we want to convey like 

instructions, guidelines or descriptions of bigger projects and so on. Then we can bring 

down some documentation but in smaller essence the direct feedback day to day might 

be less costly.”  

Despite of employees’ reluctance and also COO concerns regarding the lack of time for 

documentation, yet they feel a gap regarding the articulation of knowledge as the Project Manager 

stated: 

“We need to have something like that (a mechanism for documentation of knowledge) 

around here. But since we are small we tend to be a little bit reluctant regarding that.” 

More above, we observed that another challenge is emerging, the one of cost efficiency. Time may 

affect the actions of the employees but the manager has to consider also costs before implementing 

any KI strategy regarding externalization. The COO virtually trades off the loss of information by 

avoiding the costs associated with KI process: 

“The loss of info is less costly than that mechanism. The question is who pays for that 

mechanism? We need that knowledge transfer for the whole company, so we need a 

certain time to do this knowledge transfer. … and less of the acceptance that we spent 

time in knowledge transfer of customer. I think it is a scenario of where we find the time 

and the money to do it” 

In effect we can see that there is no systematic functional tool to let the knowledge resided in 

employees -obtained through their interactions with customers or other actors- being articulated and 

documented in any form of instructions, guidelines or descriptions. Additional needs emerge when 

facing obstacles with the existing expertise. Technology and needs are constantly evolving, 

decreasing the absorptive capacity of the firm when the necessary procedures are not in place. Even 

though they perceive the existing knowledge gap, time and cost issues affect their actions 

negatively. This creates deficiency in the company’s level knowledge integration when it comes the 

knowledge to be externalized. However, besides the incapability of Kronus to externalize the 

knowledge in a more consistent way, valuable conclusions were drawn out of the whole process. 

Intermediate lead users created additional needs to the company by directing actions to new 

exploration areas. In other words, Kronus needs to convert tacit knowledge to explicit in order to 

better understand and use the new technological areas they are dealing with based on the Omatics 

project. That indirect effect, seemed to be vital for the company to start thinking new ways dealing 
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with that area of knowledge. More specifically, the COO revealed a future mechanism that they 

plan to put into action shortly, regarding their collaboration with customers which is a test blog. In 

this Blog, topics will be picked by the company and customers or employees will contribute with 

their ideas and expertise. Kronus has to respond to those new stimuli depriving out of ILU, 

searching for new ways to integrate and transform knowledge to an explicit form. 

“We have a plan to start looking at a test blog, a place where you can actually insert 

your innovative ideas on our blog proposing. We want to push some customer to get 

into that traffic, pick up more things and then get involved into those discussions. We 

have to raise the topic because we are such an inch company, we cannot really be 

wide.” 

(The COO) 

 

4.4.3 Conversion of explicit to explicit knowledge (combination) 

Although involvement of intermediate lead user made the company to employ new tools for 

externalization in the previous stage, but practically almost no explicit knowledge such as database, 

spreadsheets or instructions have been created. Therefore, in essence, there is nothing to be 

accumulated in order to develop a new set of systematic explicit knowledge.  In fact, deficiency in 

the last stage affects this stage to the extent that eliminates it from the process. Respectively, the 

nature of this stage essentially affects the next stage as well. 

 

4.4.4 Conversion of explicit to tacit knowledge (internalization): 

In this stage internalization occurs basically through learning by doing. We mentioned before that 

Kronus lacks explicit knowledge and that they are reluctant creating it. However, through the 

interviews, some forms of explicit knowledge were identified. Those are the following; HR general 

texted guidelines, wikipages, whiteboard checklist and mail instructions when needed. Although 

there is emphasis on learning by doing within the company, this does not happen through explicit 

knowledge rather through implementation of what is gained out of the first stage (socialization). In 

other words, since there is almost no documentation in place, individuals verbally learn about each 

other's tacit (or explicit) knowledge and directly internalize it through learning by doing. 

“Basically everything is learning by doing around here.  Do the work and you will 

learn. Usually they start doing testing since it’s simple.  They start with some basic 

tools in order to understand what they are about. Then, there starts the work with more 

complex operations.  You get a feel of what it is… we start by doing the easiest parts 

first.” 

(The Project Manager) 

Thus if any new employee wants to involve at any given moment in the project, s/he needs to obtain 

the relevant knowledge and information through informal and verbal interaction. Afterwards, by 

implementing them s/he will be able to learn and obtain more knowledge during time. Even though, 
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the current method works for such small-middle sized firm, such system requires spending more 

time and energy, threatening the whole edifice with a probable deficiency. 

“When I started here, I had not that much experience with the software and the tools we 

are using it right now… It was quite difficult in the beginning but I started with simple 

projects…. at the beginning (another project) when I was learning a tool that took me 

time to understand it and that’s why I was not that efficient I guess.” 

(The IT Engineer) 

Several of the interviewees also illustrate the fact about going around and asking when there is need 

for supplementary clarification. However, through improvement of the second stage by employing 

more efficient and functional tools which consequently leads to appropriate knowledge combination 

in third stage, problems regarding lack of documented knowledge will be resolved. 

In addition, the company tried to allow an informal and unstructured kind of rotation inside the 

company in order to facilitate the “Learning by doing”. People were not feeling stationary and 

stagnated in their offices rather free to involve in areas where they found interest or when needed.  

“We have rotation procedures. We rotate a lot.  Nobody is working full schedule. If 

there is a need to jump in, we may possibly do that. I am not lacked in my position 

depending on the work and the area if we are eligible. It is not official though but it 

depends on where they want us to work upon, the workload and needs of the project …. 

There are a lot of things that are going on around here.” 

(The IT Engineer) 

 

Besides rotation due to heavy workload of testing, the interviewees stated how rotation facilitated 

their operations with the Omatic project. Team managers were responsible supervising this rotation 

procedure in order to guarantee that the appropriate individuals were involved at any point of time. 

Omatic project created special needs compared to regular testing procedures. That created the need 

for a more regular and purposeful rotation of workforce. Those rotations were identified as step in 

(the project) aiming at employing different sets of expertise to ensure the optimal knowledge 

sharing and to enhance the organizational learning. That aspect not only helped to avoid idea 

obsolescence and routinization on their everyday procedures but rather enhanced the KI process. 

“I can learn different things and what others know when rotations are more 

structured.  There are a lot of things that are going on around here.  We’re not 

stuck.  We move from one project to another.” 

(The IT employee) 
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4.5 Contrasting Kronus with 3M 

 

Although Kronus case does not thoroughly portray the lead user methodology conducted by 3M, it 

still involves commonalities. Starting with the differences, an important one between those two 

cases is the nature of the product developed. Whereas 3M dealt with a tangible product, Kronus 

operations were about the development of software.  In contrast to 3M, Kronus did not incorporate 

any method to identify and involve lead users based on predefined objectives. Nevertheless, from 

the moment they were approached by the ILU, the followed process and the result indicate 

similarities with what we had in 3M case. Kronus advantaged out of ILU involvement from 

different aspects. The project opened up a new market opportunity and enabled them to gain fresh 

insight and understanding of market needs and dynamics. The knowledge acquired out of such 

collaboration made them consider incorporating a new strategy which allows them to have more 

efficient and purposeful collaboration with their customers in the future. Through this collaboration 

they learned that having rich technical knowledge and skills would not suffice for success as they 

need also to understand and identify potential market opportunities. Enriching the market 

knowledge through lead user involvement they would be able to optimally take advantage of the 

knowledge, technology, skills and expertise they possess. Further this collaboration and learning 

from that brought Kronus new understandings in regard to their knowledge integration processes. 

 

4.6 Reflecting the findings 

 

In reflection of the analysis we made on Kronus, interviewees identified that there is a great loss of 

information due to the absence of proper KI mechanisms and processes. Mistakes may be repeated 

all over again and employees sometimes need more time to grasp new tools that they have to apply 

to projects. More frequent rotation of new workforce could be rigid, due to the absence of some 

specific integration tools. Employees who leave taking with them their tacit knowledge and 

employees coming find it more challenging to obtain previously absorbed company’s knowledge. 

Absence of a proper way to convert tacit to explicit knowledge at this stage aggravates the loss of 

knowledge and causes issues in matters of cost and time deficiencies. 

Furthermore, by employing such specific process, KI sometimes only occurs in individual and not 

in the company level. The deficiency existed in the KI process and the lack of proper system 

impedes also leveraging the company’s knowledge base. Consequently such deficiency, would 

negatively affect its absorptive capacity by reducing it.  All these could illustrate the reason(s) why 

company can hardly identify potential opportunities in the market. The following figure illustrates 

how the knowledge conversion within the company looks like after the involvement of ILU 

comparing to the previous status:   
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Figure 16: Kronus Knowledge conversion before (left) and after (right) 

 

On the other hand, we studied how the involvement of Omatic affected Kronus KI procedure. The 

pattern that was discovered indicates the tendency, when involving ILU into operations, to 

positively influence knowledge Integration. As concluded from the case facts, dialogue, TMS, 

rotation and effort for more explicit knowledge integration, seem to all have been enhanced and 

boosted by user involvement into the project. Nonaka (1994), highlights that knowledge creation 

and integration can be viewed as an upward spiral process, starting at the individual level moving 

up to the collective (group) level, finally reaching (in our case) the organizational level. Such 

involvement essentially enhanced the organizational level of knowledge integration which allowed 

the company’s knowledge base being more efficiently leveraged and improved.   

 

Figure 17: The effect of ILU in the Spiral Model of Knowledge Creation of Nonaka (1994) 
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Interpreting the figure above, the state of knowledge creation and KI illustrate some new particular 

elements compared to the original model as introduced by Nonaka (1994). Through the analysis we 

identified two opposite forces that affect knowledge creation and integration. The first one, due to 

the lack of certain procedures necessary to boost knowledge conversion to explicit form, affects the 

company to a certain point that restrains the knowledge development into a static status. Earlier in 

this study, we discussed the importance of having all 4 modes of knowledge conversion in place. In 

our occasion though, this certain criterion seem to be problematic. Knowledge conversion is being 

obstructed at some specific point and as a consequence, KI is being affected respectively.  

The second force that we observe is an opposite one. Intermediate lead users urge a push towards 

completion of those modes, solving this problem of stagnancy pinpointed before. At no point in this 

study, we argue that those forces are the only ones which are correlated rather other variables could 

possibly have such effect. However, in Kronus case, ILU were the factor that influenced the most 

this procedure positively, creating a dynamic relation between those users and KI enhancement. 
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5. Conclusions 

 

In this empirical study, it was explored how knowledge integration is being pragmatically affected 

by embodying lead users into innovative projects. The innovation project studied, identified that 

this particular set of lead users that was named “intermediate lead users” as a source of innovation, 

has taken over the Ideation and Prototyping phases while they have also contributed in testing phase 

of innovation process. In that latter phase, we observed direct involvement as a form of 

collaboration between them and the firm. The observed innovation process illustrated analogy to the 

Chain Linked Innovation model including some variation.  

Analysing and studying the mentioned contribution, we could not miss that KI was partially 

problematic before any prior lead user involvement, in the phases of externalization, combination 

and internalization of those. It was stressed at this point, that companies of the particular size as the 

one studied here (mid-small size), have the tendency keeping their KI operational activities in an 

informal level rather formal. Employing tactics like dialogue, on the spot rotation, coffee gatherings 

and so on, rather formal articulated methods of KI seemed to be the case. That intrigued our 

curiosity and we searched in more depth about how and to what extent the involvement of 

intermediate lead users have an impact upon those KI strategies. Relying upon Nonaka’s matrix of 

knowledge conversion, we identified those areas. Nevertheless, such knowledge conversion is 

somehow costly and time consuming. These factors in effect are common reason for impeding such 

processes. 

At the same time, through interviews and questionnaires, we delineated the pattern of the current 

procedures and operations, comparing them with past, within the company. What we discovered, 

lies upon the notion that intermediate lead users have a push-effect (to the company) to more 

systematic KI. Processes were enhanced towards the right direction of KI, while the company 

dedicated more time identifying ways to further improvement of the current situation.  

Correspondingly, we observed the individualistic approach that the company had before any 

intermediate lead user involvement. The study showed that there is a tendency to shift towards a 

more collective (team) and consequently, an organization level approach towards knowledge 

integration and learning. That was firstly introduced by Nonaka (1994), but it was never tested for 

KI with external lead users. All these occur, not due to the effect of the market rather, the effect of 

the intermediate lead users which uncovered the issues and challenged the previous strategy. Market 

seemed to play a minor role for technological routinized testing procedures. However, introducing 

innovation, driven by ILU, stresses the company to move towards other operations and start 

considering various strategies and tools regarding KI processes. 
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5.1 Limitations and Future research 

The growing attention on KI as a method of gaining competitive advantage and in some situations 

even sustainability of it, indicates where attention of companies of the future should be placed. Lead 

users, is an important competitive weapon for companies that are reluctant or obsolete in terms of 

ideation strategies which sometimes hinder them being innovative. Even though many studies have 

been devoted on the importance of lead user’s involvement and their role in the innovation process, 

few have tried to identify a proper way of integrating knowledge of those users efficiently. The 

contribution of this study is to evaluate the importance of them and the extent that this involvement 

affects the existing KI-relevant activities of the company. This paper has aimed at providing a first 

contribution to fill this empty spot for KI theories and also lead user literatures. 

The study unveiled some limitations based on the company that was studied. Two basic 

clarifications should be made about those limitations of the present discussion. Kronus reflecting a 

mid-small sized tech company does not allow generalizing those results for that specific market 

share. As a matter of fact, investigating the results of such involvement in specific market sectors at 

the time, could pose another interesting subject of research. Geographical and cultural particularities 

also show limitations that have to be taken under consideration. We specifically dealt with the 

Swedish market which is included into the Scandinavian culture. However, the sample was limited 

and not adequate to draw such assumptions for the general market or even industries. Some 

interesting existing characteristics were spotted though. Future researchers could include those 

variables into their study and generate a more consistent study that will shed light to that area of KI. 

This study indicated that such lead user involvement could affect a company from different 

perspectives. Nevertheless the scope of this study let us only to investigate the KI aspect. Therefore 

there is still room for future researchers to further investigate the impact of lead users’ involvement 

on the other aspects of a company such as business strategy and business model.  

 

The hope is that paper is only a first step in a long exploration effort to come! 
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7.1 Appendix 1 - Interviews 

Recorded Interview conducted with the Project Manager – Alex in Kronus 

 

Date: 14/04/2016 

Interview Duration: 1:02:29 

 

Intvr. = Interviewee 

Resp. = Responder  

 

Intvr. Can you give us a small introduction about your work here, what do you do and what kind of 

projects are you dealing with? 

Resp. In Kronus we do tests for different operators, different set of box manufactures, TVhome 

(certifying TV set) and so on. Practically we dealing with tests of different types of TV sets 

and boxes. We do acceptance tests together with operators, working in the projects with 

something that we need to test and certify. We make sure that they're getting what they paid for. 
We help them with that for the TV sets as some kind of certification process. Sony, Samsung send 
the TVs here and we do our tests in a week. If they pass the test, we can post a sticker logo that 
says that they are approved by Kronus. So we're doing both certification test and helping out in the 
projects. The think we are doing is some kind of surveillance. You know the TV services of Omatic in 
Sweden. We make a script that looks through to verify that they are airing right now. They did not 
have any. They thought that they were fine, they were transmitting everything and people cannot 
see it because something was broken. They had no clue. 

Intvr.  Are this solution specifically for the Swedish market for a more worldwide approach? 

Resp.  Currently it's more Omatic specific. We tight in to every client needs. We had another robot that 
could go through and check if we are good or not. What we did there, we had another robot that 
could check what they need to know, are we good or customers have problems. Of course there are 
big firms doing this but it’s expensive and take a lot of time. We were working with them for a long 
time and they asked us, can you do something quick? So we thought let's do it like this so we did this 
instead. 

Intvr.  How did you initiate that idea? 

Resp.  Actually they asked us as I said before. They know that we have another automation robot they say 

if you can do something like this one to solve a problem.  Yes we can, but I think maybe we can do 

it in instantly. 

Intvr.  Can you please define customers? 

Resp.  We're talking about B2B.  

Intvr.  Are we talking about the new more improved version of the previous product? 

Resp.  No, we are talking about a completely new thing. The tools we are using right now is browsers and 

the other tool is using the HDMI cable so we're talking about two different products. The current 

product is more of an IT one, while other uses more complex systems. It’s a more expensive tool 
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and more complex because of the HDMI. You have to do more image recognition which is kind of 

hard things to do. In the web it's quiet easy. 

Intvr.  What was your contribution on the project? 

Resp.  We wrote the script. We are dealing with the project altogether. We proposed the solution and we 

think like this around here since we are only 20 people. I'm kind of responsible for the TV 

everywhere, my area is the prone to the TV and bugs. We understand the technology and see where 

we going. 

Intvr.  How do you recognize if anything happens on those TVs? 

Resp.  Actually we're comparing images on the screen. We take a few screenshots and if they're the same, 

let's say per minutes then we're okay.  In other situations, then we'll send the signal to the Omatics 

alarm system. It light up somewhere and someone has to do something to fix it because some 

machines somewhere are not working. Everything are being sent automatically to the Omatic. 

Intvr.  Do you have some kind of case study regarding such failures? 

Resp. Well we had problems with the browser this morning because of an upgrade of services. Nothing 

works there.  We changed some code lines.  

Intvr.  How fast was your reaction on that one how much time did it take to fix this? 

Resp.  Around 2 hours. 

Intvr.  Does this affect your relationship with customers? 

Resp. Absolutely not.  There was an exchange of emails that requested us to fix it.  2 hours later it was 

fixed.  We have regular updates and sometimes bigger problems. 

Intvr. You told us that the main idea was initiated by customers.  Have you ever involved customers into 

the production process, or just you developed it and proposed it to customers? 

Resp.  The second one. 

Intvr.  Can you define the development process? 

Resp.  It's pretty easy. We can do this in two weeks solving any problems. We will take the first week to 

correct any possible bugs and flows and then we come back with a proper solution.  They don't care 

how we do it. 

Intvr.  Do you get any feedback? 

Resp.  After we deliver, we get some directions about doing this instead of that. 

Intvr. The first time customers come here requesting your products are they fully aware of what they 
get   there is some kind of discussion.  Do they request something more? 
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Resp.  We need to give them some more detail.  There's a small discussion regarding what they get and 

what we're going to do.  Then we sent the offer.  However it's not a step-by-step procedure.  We 

cannot explain that code since they don't want to interfere with our operations. 

Intvr. Do you articulate the feedback you get, or there's some other way of sharing those information? 

Resp. We're talking about details all together.  Usually it's something that should be taken under 

consideration. In a few weeks we're going to do an upgrade or something they're requesting us.  

Intvr. Do you get any recommendations about what to do?  Do you have any examples? 

Resp. Yes we got.  They thought we were Trigger Happy.  They found something that it was not working, a 

small directly message. So now instead of reporting directly we're going to go through our 

channels and when would you do that the ones that fail are going to be replaced. 

Intvr. Do they request any radical changes? 

Resp.  Not really 

Intvr. How do you perceive your innovation?   Radical or incremental? 

Resp. It's quite tricky to question.  We cannot claim to be a radical she's the technology is quite pretty 

straightforward.  The lines of code are pretty easy. 

Intvr.  But the usage of that has been changed. Is that right? 

Resp.  Absolutely 

Intvr. Are your products and services completely new for the market? 

Resp.  No. Those Services existed before. However they do it in a different way, much more complex way 

and much more expensive. Others are looking into more things.  Complex setups and not to 

clients.  You saw it on the browser. They are real time feedback loops for us and the Omatic is 

connected directly to clients’ needs. 

Intvr. Which is your biggest competitor right now? 

Resp.  I'm not sure, but there's a company here in Linkoping with the name Auguomara. 

Intvr.  Do the competitors affect you at all? 

Resp.  Not at all.  We have no big competitors at all in the area of testing, at least in Sweden.  There are 

Consulting companies but none of them are dealing with testing. 

Intvr.  Have you ever used Consulting Services? 

Resp.  Not now, but we did it when needed.  

Intvr.  How did that help you? 

Resp.  We didn't need to work as much.  It was a year before ant we are doing consultancy ourselves. 
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Intvr.  What kind of knowledge did you have and what did they have at that specific point of time?  

Resp. Previous testing, not Market knowledge rather previous testing experience.  We try to integrate the 

knowledge right now in our process. It was a period when we needed few testers and they helped us 

out. Kind of project management issues. We didn't have that kind of experience so we hired 

someone to do that. 

Intvr. What kind of knowledge do you believe that customers possess?  Do you perceive any knowledge gap? 

Resp.  We have experience upon digital TVs.  

Intvr.  Are you open to integrating customers in your operations? 

Resp.  Absolutely, why not. 

Intvr. How would you describe the kind of customer that is appropriate for your operations? What kind of 

characteristics should they have? Can you possibly define them? 

Resp. This is a question more relevant with Oskar's work (CEO). I am more like a technician here. I think 

something that we don't know, something that has value for them. Maybe they can help us out 

broaden our contribution to other customers. If we have customers working here with us it would be 

definitely in favour of what we can possibly offer to other customers.  They could give us feedback 

about what we don't know how to do. 

Intvr. How many projects do you have currently running? 

Resp.  Not that much.  Except this project we have some other tests running right now.  We help TVhome 

with some sort of operations and so on.  

Intvr.  How the idea generations process works around here. 

Resp.  It is more like we put it down and we discuss what to do. We are so small so...  

Intvr.  Do you think you may possibly lose some knowledge by not articulating the information you have? 

Resp.  Absolutely.  We need to have something like that around here. But since we are small we tend to be 

a little bit reluctant regarding that. 

Intvr.  Do you see that you may lose something by not doing that? 

Resp.  Absolutely, we are thinking about that but we are a little bit reluctant doing it. The environment is 

changing. You know Netflix and other services like that. These guys are taking over so we need to 

move our attention and focus from testing to something else.  We need to develop all those things 

Intvr.  In case you have new employees around here how do you integrate him or her into the procedures 

of Kronus? 

Resp.  Basically everything is learning by doing around here.  Do the work and you will learn. Usually they 

start doing testing since it’s simple.  They start with some basic tools in order to understand what 

they are about. Then there starts working with more complex operations.  You get a feel of what it 

is.  To sum up it's learning by doing and we'll start by doing the easiest parts first. 
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Intvr. Do you think you're looking outside the box?  Are you searching for elements that may be more 

interesting for customers? 

Resp. Yeah we're we are searching in the outside environment for those elements. However we don't know 

where this is going.  We are working with it but we haven't figured it out yet, where and how to 

make money out of it.  It’s not about following the competitors per se, rather we are looking 

for automation stuff. That’s our goal. Maybe there's a need to do some research thereabout 

certification and stuff. I don't know precisely. This is where we are right now. New technologies are 

evolving like 5G and this is maybe where we should go for. Those are not TV related but it could be 

the way for the future. 

Intvr. Do you think that because you use different context, you actually change the meaning of the 

product?  

Resp. I don't know. Fast changes and technology may do so but maybe we should focus on the process 

more.  You can have the same kind of process but we need some sort of new technology.  We are 

really TV oriented right now and maybe we should go somewhere else. 

Intvr.  Is everybody around here Swede? 

Resp.  No, but everybody around here speak Swedish.  We have a Russian girl who is been in Sweden for 

two years and speaks perfectly Swedish. We have a common platform of operations. 

Intvr.  Is there anything hindering your flaw of operations? 

Resp.  Not really, we are kind of geeky group 

Intvr.  How would you define your level of interaction? 

Resp.  As a firm many of us are sharing offices, working in groups so we socialize with someone regularly. 

Other people are present in other places like Magento. We have other individuals from other 

functionalities like finance, consultants but basically here we are right now only IT guys.  

Intvr.  Do those guys affect your work? 

Resp. Not much.  Basically it effects the CEOs operations and they mostly communicate with him. We have 

a group of people that decide what to do, like an operational department. Sales, finance, COO and 

IT guys that operate around here. 

Intvr. What kind of interaction do you have with them? 

Resp.  Usually they come down for coffee.  

Intvr.  Do you think they have some valuable knowledge and info? 

Resp.  They are Kronus employees but they consult Magento.  

Intvr. Do you use the information possessed by them? 

Resp.  I hope so! 
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Intvr. How was your interaction beyond coffee based on the project? 

Resp.  You go around and ask people. 

Intvr. You have any questionnaires and surveys? 

Resp. No, we are too small for that. Maybe we're getting there though. 

Intvr. To what extent you have encountered unreasonable request from customers?  Something that goes 

beyond your expertise or your colleagues. 

Resp. As a company we try not put ourselves into such a situation. They have requested some things from 

us however after considerable thinking, we were confident that we did not have that expertise, so 

we dropped the idea.  

Intvr. What was the reason behind that? 

Resp. It was because we didn't have that at this point. Again we are doing testing things around here, 

which is not that relevant with product and idea development as you frame it. Not really. 

Intvr. Can you do anything regarding customer’s recommendations? 

Resp. We have to think about it, can we do it?  Do we have the technology and expertise for that? After 

considerable time, we decide.  Then we come up with the product proposal.  Usually recommend 

customized suggestions tailored on what we have and what we can deliver.  

Intvr. Do you push your limitations regarding new technology and new opportunities out there? 

Resp. We do not stress it that much. We should but we have not done that much.  

Intvr. Personally, where would you rely for new ideas regarding new Innovations customers or Consultants? 

Resp.  Maybe consultants without being absolutely sure to answer.  

Intvr.  Do you have deadlines for your projects? 

Resp.  Yeah we do, we have a specific project that took four months to reach the customers, the end 

users.  This new one is more like a branding so we test it in the next days to see if they will accept 

it. Also we have other Magento ongoing projects (testing certification) right now, protecting against 

piracy. Those are the running things of our company. 

 

Notes from the non-recorder interview 

Alex is a Swedish IT specialist. Works for Kronus the past 10 years and he enjoys the environment and the 

philosophy of the company. His favourite line is the Moto of Kronus “If you wanna do something, just do it. 

Do not be afraid to try things. 

He revealed the future plans of Kronus which are the expansion of the company in the short term future. 
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Recorded Interview conducted with the IT employee – John in Kronus 

Date: 20/04/2016 

Interview Duration: 1:05:52 

 

Intvr. = Interviewee 

Resp. = Responder  

 

 

Intvr.  What do you know about TX? 

Resp.  I do not know a lot about the project, I know that we did some testing but I was not involved. I was 

part of the Omatic, made some development for them. I did also some testing with TVhome but I 

was not again part of it. 

Intvr.  What are you doing here? 

Resp.  I am developing for Omatic and also testing with Alex. 

Intvr.  How many of you are in the same team? 

Resp.  For the Omatic project it's quite small.  I'm the only one who is developing and Alex is the project 

manager I guess. 

Intvr.  You have other projects running, is that right? 

Resp.  Yeah we have several projects besides Omatic.  We have other developing projects but not for 

TVhome, as long as I know.  I think we do a lot of testing for TVhome but again I'm not familiar with 

them. They’re developing projects. We are mainly a testing company so we are doing testing for 

them.  We have done some testing both for TVhome and TX. 

Intvr.  How the idea was initiated for the Omatic? 

Resp. The idea came from Omatic, they had some difficulties with the catch up, it’s a broadcast 

company which shows and stuff on the web and they had some problems with those sides regarding 

catching up. They weren't available for the user so they asked us to develop, test and fix.  We have 

several tests, we are testing live TV both for Sweden and Denmark and we also testing catch 

up witch is a recorded show that we can see afterwards on the web. The product records and we 

know if they're available or not.  

Intvr. You got the idea from the customers. How did you obtain the knowledge and how did you articulate 

those information? 

Resp.  Alex has worked a lot with Omatic so he was really familiar with the whole concept the company the 

customer and generally all the terminology.  He has worked with them for a long time I think. He 

knows them well so there's a good contact between them so he handled the contacts.  Then I spoke 

with Alex and agreed upon it. He has a good knowledge of the whole situation. 
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Intvr.  Did you go there personally or you got the guidelines from Alex? 

Resp.  No I have not spoken directly with Omatic.  Of course I'm included in their emails, I can see 

what they mean but I'm not in a direct contact with them.  

Intvr. How frequent were those email contacts?  

Resp.  Firstly it was a really small project so we didn't get a lot.  Actually I don't know if they exactly knew 

what they really wanted so we had to develop something and get some feedback from them, 

something like a prototype. 

Intvr.  How much time did it take to develop a prototype? 

Resp.  A few weeks. It started in November last year. 

Intvr.  How do you define your Innovation, your development? 

Resp.  First we did the prototype, then we made some incremental improvement. It was a new product but 

we constantly change and improving it.  About the catch ups, the day afterwards they were put 

online but now we're testing them the same day several times per day.  Continuous development. 

It’s not a big jump of improvement.  We’re talking about really small changes.  A simpler and 

cheaper version to be used. 

Intvr.  What do you know about your competition?  

Resp.  Not that much. 

Intvr.  Can you relate your competition and what a purchase with your products? 

Resp.  Unfortunately I'm not familiar with what's out there.  I don't know is there software like this out 

there.  I don't know if there is something similar out there. 

Intvr. Where your inspiration deprives from regarding other projects? Do you know how other projects 

were initiated?  

Resp.  No.  As far as I know we have few development projects, mainly we're doing testing here but Omatic 

is an exception.  Also have a couple of others development projects but I'm not really involved in 

those. 

Intvr.  What kind of things do you have in Kronus, communication platform and generally knowledge 

exchange routines? 

Resp.  Kronus is a small firm so we just talk to each other. We mainly have informal interactions and not 

that much formal ones.  

Intvr.  Do you experience any cultural differences both with customers and employees? 

 

Resp.  We have many International customers and mainly we speak English. We don't experience any kind 

of differences on that area. 



SMIO 2016                                                                                                             ISRN: LIU-IEI-FIL-A--16/02291--SE 

 

77 

 

Intvr. Between you and your colleagues, did you experience any understanding differences, any knowledge 

gap? This can be extended to customers as well. 

Resp.  No, we haven't experienced anything like this. However I have not given that much of thought on 

that one. Usually I contact with other IT guys from the other company, so basically we have the 

same language and the same understanding. 

Intvr. Did you have any kind of dispute or conflicts with them? 

Resp.  Of course when we test stuff.  With test things for TVhome for example. We may find some kind of 

faults on the previous technology that they do not want to accept.  Sometimes that happens.  Of 

course is not a kind of dispute but an issue of argumentation about those aspects (faults). 

Sometimes it happens, however I cannot say that I had any intense disputes.  

Intvr.  How do you perceive those emerging conflicts? 

Resp.  It's valuable information. I look at my criteria to see what was wrong, if I didn't have enough on my 

feet I revise. 

Intvr.  Do you get any kind of suggestions from the customers?  

Resp.  I will take under consideration any suggestion and feedback from customers. We do that all the 

time.  We have to listen to the customer.  That was the deal with the Omatic.  We showed them 

early what we do and we received feedback seeing what they like and what not. We are still 

working and developing the product through feedback and modifications we make. 

Intvr.  How would you rate the level of knowledge that you have and then one of the customers have? 

Resp.  They are really more knowledgeable than I am at least since I'm quite new around here. 

Intvr.  Why do you think you didn’t have any kind of methodology to integrate (you) firstly those customers 

into your operations taking advantage of the leading edge they have in the market? Why it was them 

who approached you first and not you? 

Resp.  I think we lack processes around here. Mainly because as I said we are basically a testing company 

doing small developing projects so as I know we did not have developing processes before. Maybe 

that’s why we didn’t have such developing processes before. If we had a lot of developing 

experience and procedures around here as a company we would be better.  

Intvr.  How many years the company is being running? 

Resp.  I do not really know to be honest. 

Intvr.  Would you perceive your company as lead users of the market? (Reference to the TX case study 

content) 

Resp.  We do a lot of testing so yes, maybe.  

Intvr.  You said before that you lack some processes. What kind of processes were you talking about? 

Resp.  Developing processes I guess. 
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Intvr.  Do you have any ideas how to make it better and do you share those ideas with your colleagues? 

Resp. Not really because of my new position around here.  The process around here is that I speak to Alex 

every morning in my office and I have a white board listing things that I have to do.  That’s the 

process I guess. 

Intvr. Do you know if Alex has any other method of it besides the whiteboard for his own procedures?  

Resp. I am not sure. We have deadlines pointing the time that the project should be done.  We have 

features that we say that okay this feature there’s a couple of days to be done the Omatic knows 

that they have to pay us for those couple of days.  We’re paid by the day/hour. Any extra hours are 

not paid. 

Intvr.  Have you ever delayed to deliver a product? 

Resp. Yeah of course. It was at the beginning when I was learning a tool that took me time to 

understand it and that’s why I was not that efficient I guess. The first week I was basically 

learning the tool. 

Intvr.  Any other processes that you lack around here? 

Resp.  Not sure.  

Intvr.  What did they do at Erickson that they do not do here and would like to implement? 

Resp.  At Ericsson I did a lot of work with confluence (a software of knowledge integration) so I think that 

would be a good tool to work around here with processes. (It’s like a wikipage were you share your 

ideas and write to others and other write to you. It’s like a forum where you make comments or you 

like) 

Intvr.  Do you think that could be applicable into this small company? 

Resp.  I am not sure to be honest, I do not know the cost variables of this software. At Eriksson we had a 

different approach, we basically were sitting in front of the computer and did not have to go and 

talk to other people, that could be quicker but here is easier to interact through communication 

and help me know better the other person as well as the projects. There are pros and cons I 

suppose. It was a database though that you could easily go back and see what the chat was about.  

Intvr. Regarding your customers, what kind of knowledge do you think that they process and is really 

valuable for you and your project that you are dealing with? 

Resp.  About the processes and the company, I guess this is a good knowledge.  

Intvr.  Do you think that end users have some kind of need or use information that you are not aware of 

them while developing the project? 

Resp.  I am not sure.  

Intvr.  What kind of knowledge and information do you think they have? 
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Resp.  In the Omatic case, the Omatic has knowledge of their own products and company, so if I want to 

know where I can find the catch ups and channels or any other relevant question with their product 

I can email them and ask them and they get back to me with an answer. Also with what they need 

and want. For me it’s about their processes and products, How they want me to present the results 

that our software produce outcome and works the best for them.  

Intvr.  Did any of your customers came to you with a prototype dictating here to make it better or to 

develop something based on that? 

Resp. Maybe, when I started the project I got a prototype from Alex. It wasn't a fully functioning 

prototype, it was more like a few methods but I'm not sure if Alex married or Omatic developed it 

in-house. (Follow up question via email showed that the prototype was developed in collaboration 

of Kronus and Omatic) 

Intvr.  Any similarities with a previous version? 

Resp.  The basic idea is still there. All about the previous product, those messages I got from the beginning 

by observing the product. But once again I'm not totally sure about it. 

Intvr. When you develop your products do you get energy Consultants it from others outside your company? 

Resp.  No.  

Intvr.  If you have a specific question do you know where to address to? 

Resp.  I have to learn that guys are around here. There have been working previously with projects around 

here. Not one of us to the whole work.  Everybody’s dealing with some stuff but usually together. 

Some people dealing with specific things but I'm not dealing with everything around here.  Some 

people are specialized in some certain things. I know where to go and who to ask if I need any help 

Intvr.  Do you have any communication with other departments inside the company? 

Resp.  Not for me at least. We meet Friday afternoon but we're not talking about work. There are a couple 

of other guys that I can talk to directly, Frederick the line manager and Alex. 

Intvr.  How about Oskar (CEO)? 

Resp.  Yes, of course, but mainly he's out doing Sales things and talking to customers.  

Intvr.  Do you get any input from sales and marketing departments, probably Oskar? 

Resp.  I get a lot of feedback from Alex, about what they think regarding the product. 

Intvr.  What about the General Market about your future? 

Resp.  We have some general meetings, once per month discussion about the future goals general 

information and not that technical. 

Intvr.  When you started working here, how did you acquire the necessary information and knowledge? 

Resp.  Basically learning by doing, I came here doing some tests for TVhome regarding the set up box. 
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Intvr. Do you gain anything out of the previous experience from your colleagues? 

Resp.  Yeah of course I gain valuable experience by talking to other people around here, older than me (in 

position). 

Intvr.  Is there any documentation? 

Resp.  Yeah I got some guidance from the HR department guidelines from Magento.  But basically General. 

I did not know much in the beginning of time, because I was novice when I started here. I had not 

that much experience with the software and the tools we are using it right now.  In the past I was 

dealing with python at Eriksson, not that much about broadcasting. It was quite difficult in the 

beginning but I started with simple projects.  System testing about the setup box that was just 

follow up the tests 

Intvr.  To what extent you can meet your customers premium needs if they have any? 

Resp.  I'm not out meeting customers.  Alex and Oskar are basically doing that and also Frederick. 

Intvr.  Do you think that they back off tasks or recommended projects when something is not applicable 

(idea)? 

Resp.  Alex mail me or talk to me about the proposition and we discuss it together if we can do it or not. 

Intvr.  How do you assess or evaluate those recommendations? What criteria you have? 

Resp. It depends on the project. If it can be done in the short time span.  We consider the project 

framework.  Also our resources are few. We are not many around here. 

Intvr.  Do you have your own budget or you share one with Magento? 

Resp.  No, we have our own but I'm not the expert to answer questions of that nature. 

Intvr.  Do you have any information how the company communicated with customers?  Do you distribute 

questionnaires, surveys or anything similar? 

Resp.  We do have meetings at least once per month. The info spread there is what I really know. 

Intvr. Do you think you need any ideas from other areas or actors life University customers other 

companies, Magento? (Inspirational input) Where would you search for such input (personally)? 

Resp.  I would search for it on different people.  I usually speak to people here and the company that are 

close to me.  Maybe I would speak to other IT guys around the area or someone from Magento. 

Intvr.  If you have to search outside the environment of this company? 

Resp.  I have a lot of friends here in the area dealing with different things relevant with my work.  I would 

approach them since they are doing similar things. This is my network in the same (programming 

are). We have a common language. 

Intvr. Do you have an irritation between the boys who work here? Do they allow you to work in other areas? 
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Resp. Yeah we have rotation procedures. We rotate a lot.  Nobody is working full schedule. If there is a 

need to jump in, we may possibly do that. I am not lacked in my position depending on the work 

and the area if we are eligible. It is not official though but it depends where the customer wants us 

to work upon, the workload and needs of the project. If lot of testing is involved then I should 

probably be involved more. This rotation happen only in Kronus, still IT work.  

All the people here are all doing the same things. We are IT guys.  

Intvr.  So you do not think you have big knowledge gap around here? 

Resp.  That’s the good part with this company. Compared with Eriksson, it was really defined what I had to 

do but here is more smooth.  

Intvr.  What's the positive aspect of this thing? 

Resp.  First of all I can learn different things and what others know.  There are a lot of things that are 

going on around here.  We’re not stuck.  We move from one project to another. 

Intvr.  Do customers have some sticky knowledge or sticky information? Are you open to collaboration with 

customers? 

Resp.  As I said before I don't meet many customers it's Alex the one who does that. Now I can recall a 

meeting I had with TVhome. We had a telephone conference we had with them. It was a 

retrospection meeting for testing we had with them. 

Intvr.  Did you have direct involvement in that meeting or you were passive? 

Resp.  It was kind of dynamic so I was contributing to that meeting. Customer could be a good inspirational 

pool for us but we do not have a specific process for that right now. 

Intvr.  Can you see any opportunities for this software to be used for other purposes and contexts in the 

future? 

Resp.  Yeah of course, we are looking for that. Other companies that can be used. In the same industry 

mainly. With a few changes can be used in other territories. I do not know if the marketing guys are 

thinking anything like it but I am not sure how. For instance you cannot only apply it in broadcasting 

solutions but implement it to other computer software as a tool by making changes. 

Intvr. Which other customers with leading edge characteristics can use this specific product according to 

your opinion? 

Resp.  I am not sure about specific customers.  

Intvr.  Can it be used for other purposes like observing the roads from the police and so on? Could this be a 

possibility changing the meaning of the software? 

Resp.  No I don’t think so. The software does not do that. We are not analyse the picture rather the signal 

and performance of it. If you stick to those aspects then I think it’s applicable. 

Intvr. What’s your future directions as Kronus regarding your future projects? 



SMIO 2016                                                                                                             ISRN: LIU-IEI-FIL-A--16/02291--SE 

 

82 

 

Resp. I think we mainly aim for automation projects. Doing automation tests rather manual testing. It is 

really easy again to work this new tool. I am not yet involved in those future projects.  

 

Notes from the non-recorder interview 

John is 35 years old IT specialist. 

Works with Kronus since last October. He has basically dealt with the project of Omatic and had a 

quite big parental break during those months with Kronus. 

Worked as a consultant for a month, also with Ericsson giving us a quite detailed overview of the 

procedures that were going on there. That helped up grasp his perception about the two different 

styles of business. 
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Recorded Interview conducted with the COO – Oskar in Kronus 

Date: 4/5/2016 

Interview Duration: 47:38 

 

Intvr. = Interviewee 

Resp. = Responder  

 

Intvr.  We came across the case study of TX. Can you give us more information regarding that? 

Resp.  Yes, when TX introduced to the TVhome network, we were part of 27m from the software 

development part and Kronus from the test’s side. 

Intvr.  Regarding the project, it was the same project that you are working right now for Omatic? 

Resp.   No, it was in parallel with that one. 

Intvr.  Can you be more specific about the nature of this project? 

Resp.  It was mostly about testing. We did not anything specific besides that. There was not any 

customer’s involvement. They have their own products, and our job was to integrate to that. It 

was mostly testing development.  

Intvr.  How all these, were initiated? 

Resp.  TVhome was a TX solutions, in the setup box and TV business. As part of that, TX needed 

the local integration testing. Also, some features that we had that kind of Scandinavian 

services that had to be developed and integrated. 

Intvr.  How do you define the Omatic project in terms of innovation? How the market perceived the 

product and how you personally would specify it? 

Resp.  We saw that there was a problem. And then there was an approach to inform them that we had 

a solution to their problem. We can develop that project that might help you. Afterwards we 

made a list of features of what is possible to do, and how much time each thing would take to 

be developed. Then the stakeholder would choose and pick what they wanted us to develop 

for this surveillance. 

Intvr.  Who conducted that list? 

Resp.  We made that list. Then they could choose of what they wanted us to do.  

Intvr.  Did you get any recommendations by them? 

Resp.  Yeah, we tweeted a few things. They said this is good but maybe this is even better that way. 

After all this is a continuous development, even this month we have some development 

testing, improving things. 
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Intvr.  Do those data and information coming from the customers affect your strategy at all? 

Resp.  Yes it does. We have not worked with surveillance before, we only worked with tests.  

Intvr.  How do you deal with the whole process? 

Resp.  It is a small project, just a couple of guys involving in them. It’s me (someone’s name), Alex 

and (two other names) for coding. We are pragmatic, we look at the things and we discuss 

them with the customers. 

Intvr.  So the interaction methods you employ around here are mails and meeting. Nothing more? 

Resp.  No. But they are more formal if you consider the fact that they are in Stockholm and we are 

here. We go with the train over there. But of course it is not a formal process, we do not have 

innovation process in that way, it is usually more frequent that innovation happens during the 

project. 

Intvr.  Have you involved any customers in the past? In your operations and in a more systematic 

way? 

Resp.  We constantly have a dialogue with customers since we are either in the improving part or 

the... (Unclear what he was saying). We started testing iPad and androids a couple of years 

ago. We did not know what kind of business model to use, then we started asking how we 

should put up the model and we started by something by tweet and initiating discussions with 

the customer. We tried to work out the customer perspective, we are not customer driven 

company I would say. 

Intvr. How was the contribution of this customer (Cmore) and their contribution upon this model? 

High or low involvement? 

Resp.  It was quite high. We did not understand how to secure their needs. I would say that we 

worked different business models throughout. 

Intvr. Every customer has different knowledge capacity. Others high and others lower. Do you 

believe that customer have the same capacity as you have or different? 

Resp.  Most of the time, we have technical experience, but they deliver to the end customers and that 

knowledge is something they need from us. For example we are testing TV sets and we know 

how technical stuff works but they have the customer service, asking how to install TV. As a 

result they may be aware of different kind problems that we are not aware of. We can always 

say that this is according or not according to the requirement. There is two different views 

here, one is the user view and the other the technical view. We are good at the technical view 

but unable to get into the customer philosophy. We need the dialogue with the customer, 

that’s the one they keep in the customer service. 

Intvr. Since you are the one dealing with the strategic planning here, have you ever identified the 

problem beforehand, deviating and altering the strategy according to those variables? 

Resp.  We can stay proactive. Having an example here, we started with automation before the 

customer really wanted to buy it so that’s one we knew that automation was coming, the same 

as we promoted the iPad and androids testing probably a couple of years before we actually 
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started doing everything. I think it takes a while to get into testing so I think that in most areas 

we have to understand what happens beforehand. 

Intvr. Have you even initiated any knowledge integration procedures around here? Did you 

implemented any tools for such reasons? 

Resp. We had automation workshop two months ago, not that all of them should be automation 

experts but we should be at least aware of automation when to use it, how it works and 

relevant things. We have been having workshops in IP streaming services so we try to keep 

everybody involved for issues and challenges we face during our projects. 

Intvr.  How do you assess the customers’ information? Do you have something specifically for 

them? Information may be lost in the procedure. How do you retrieve those info for your own 

advantage? 

Resp.  Yes, I am pretty sure we are repeating mistakes by not having all those learn procedures 

around here.  

Intvr.  Why you do not have those kind of strategies around here? Is it about the cost or anything else 

affects your decisions? Specify the reasons. 

Resp.  I worked a couple of times with tools before, usually we have something relevant with 

wikipage for learning and so on. The tendency was that the people did not spend time reading 

those wikipages. That means that the implementation did not work that well. Then, we tested 

having workshops. The tendency is that people did not have the time to spend also there. 

Usually people that has the most knowledge with the customers has the least time to spend. I 

would not mind doing them, it is just that the solutions that I have tried were not that 

successful. If we have bigger things were we need instructions, like the innovative projects we 

are dealing with now, then we can put it on the internet. Those can be everything relevant 

with knowledge we want to convey like instructions, guidelines or descriptions of bigger 

projects and so on. Then we can bring down some documentations but in smaller essence the 

direct feedback day to day might be less costly. The loss of info is less costly than that 

mechanism. The question is who pays for that mechanism? We need that knowledge transfer 

for the whole company, so we need a certain time to do this knowledge transfer. The customer 

has bigger acceptance to the new person coming in the project learning them from the 

beginning and less of the acceptance that we spent time in knowledge transfer of customer. I 

think it is a scenario of where we find the time to do it. 

Intvr.  Do they lack time or motivation to do it? 

Resp.  They lack time for sure. That is why we try to focus on certain areas on certain times instead 

of having the constant feedback with customer. For certain bigger areas we have the 

workshops. For example what we did with the project of Omatic, we were having the 

workshops and then we were discussing altogether the concepts the pros and the cons of them, 

make sure between us that everybody could understand the concept and everybody could be 

an ambassador for those focus areas. So we do it for specific focus areas but not for every 

type of knowledge areas. It is so much information and it is really hard seeing what is relevant 

to search it further. Each 6 months we try to pick one focus area and we say that now we get 

better at this rather being in general level. Everybody can have different background areas and 

educations so workshops with customers, but then it’s just one or two engineers upon that 

stuff. The workshops though is for all the individuals around here. We do have also people 
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sending reports here. For example, what we do have we have sales reports that we forward 

back to the management. Operations are prepared by that way besides the others. 

All those reports and management is integrated here. We have the management team 

consisted by two team managers and then two technical managers. Each of those technical 

managers is responsible for every project and each team working on them. Then we have the 

sales guys that also work for Magento. 

Intvr. How frequent is the rotation around here? 

Resp.  It is more of a combination of what people want, how much time they have, how long is the 

project, knowledge and so on. It is upon the team manager to decide where they should be 

involved. We do not have a platform where we keep track of all skills of every employee. 

Usually we know, but if not we ask them. The team manager has better knowledge upon the 

employees. 

Intvr.  What is your current involvement with operations this time being? 

Resp.  Since we do not have sales right now, I am working sales. I was doing that even before. 

Negotiation with customers basically is upon me. We go there, observe the project ongoing, 

and see how services could be helped for the customers. Also we can suggest things providing 

our expertise based on previous experience and what we have done. 

Intvr.  Did you encounter any unreasonable requests in the past? 

Resp.  Not at the task, but there are always contract details that you have to deal with. Scheduling 

and cancelation times are a common issue. It is all about negotiations with them. Sometimes 

though, there are terms that you cannot accept. 

Intvr.  Personally, do you have any need for idea input from external partners? 

Resp.  We do not need any currently I think.  

Intvr. Have you ever thought to conduct a methodology to identify and approach users who have 

innovative ideas or even developed some prototype to leverage their knowledge? 

Resp.  Yeah, we have a plan to start looking at a test blog, a place where you can actually insert your 

innovative ideas on our blog proposing. We want to push some customer to get into that 

traffic, pick up more things and then get involved into those discussions. We have to raise the 

topic because we are such an inch company, we cannot really be wide. But if we can attract a 

small amount of people, that would be more interesting. 

Intvr.  Do you think the customer involvement will be high? 

Resp.  We would like to have customer involvement. It will be always easier to sell it to customer as 

long as we know what they want. 

Intvr. What works best for you? 
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Resp.   Since we are a small company, we can have a little bit of both. We can proceed with one 

project implementing the first strategy and another one with the second one. Since we are not 

investing millions of dollars it is easier for us to test it. 

 

Notes from the non-recorder interview 

 

The reasoning of starting with TX and TVhome was to explore a little bit more the relationship with 

some previous clients. The previous interviews gave us little regarding those aspects so we thought 

that it was important to start the discussion with the COO focusing on those aspects, identifying 

other possible lead users from the past. The seemed not to be fruitful so we had to move to other 

areas. 

While having a casual after the interview discussion with Oskar, discussing about the customer 

involvement in innovation process we quoted Henry Ford’s words as: 

“If I would have asked the public about what they wanted they would have asked me a faster horse. 

Nobody would gave them a car” 

Then quoted another one from Steve Jobs “Nobody asked for an iPhone. They just brought it on the 

market” 

He referred to those examples as the Heroes of the engineers. That’s the engineering approach that 

wanted to highlight always having in mind the other approach. However, that gave us a good view 

of what is the approach of Kronus the current period of time. 

Then he referred to the other views like the one of IBM: “IBM shifted the innovation model to a 

totally customer involvement innovation model. That’s why today is one of the best technology 

driven companies by changing their model from technology to customer. It is about different 

approaches with different strategies.” 
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7.2 Appendix 2 - Questionnaire 
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